











AN ECONOMIC AND TECHNICAL ANALYSIS

OF POTENTIAL FOREST INDUSTRY DEVELOPMENTS IN LABRADOR

@ DOUGLAS B. MOODY, B. ENG., P. ENG.

A project report submitted to the School of Graduate Studies
in partial fulfillment of the requirements for the dearee of

Master of Engineering.

Faculty of Engineering and Applied Science
Memorial University of Newfoundland

April, 1984

St. John's Newfoundland

R

R e et Lot T 1 yt



ABSTRACT

An analysis is performed to determine the intrinsic
economic value of four potential forest industry develop-
ments for the Goose Bay area of Labrador and their rela-
tive attractiveness to investment. These are a newsprint
mill, an integrated newsprint mill and sawmill, a chemi-
thermo~mechanical pulp (CTMP) mill and an integrated CTMP

mill and sawmill.

Prior to carrying out the analysis, a review is made
of past attempts to develop the forest resources of Labra-
dor, the choice of these four particular forest industry
options is explained, and key considerations to the devel~-

opment of these options are discussed.

The analysis employs discounted cash flow (DCF)
criteria for evaluating these investments, eg. rate of
return (ROR), ret present value (NPV), and others. A com-
puter model developed by the author is used to assist in
the analysis. The industry options are first evaluated
under base case conditions in which it 1is assumed that
these projects would be financed only by investor equity.
The sensitivity of base case results to potential changes

in components of interest is then evaluated. This allows
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determination of the relative importance of all factors,
and consequently also determines what leverage is avail-
able to Government and prospective developers for improv-

ing the at.ractiveness of these investments.

Under base case conditions, none of these investments
meets the minimum criteria for investment. Moreover, the
results indicate that an integrated newsprint mill and
sawmill or an integrated CTMP mill and sawmill are less
attractive investments than a newsprint mill or CTMP mill
alone. These options are therefore, eliminated from
further analysis. Penalties and benefits associated with
locating in Labrador are quantified in terms of ROR and it
is concluded that there 1is a net penalty in each case.
The potential for debt financing to overcome these net
penalties and to make these projects meet the minimum
criteria for investment is examined along with various
forms of financial incentives available to Government, eg.
tax relief, subsidies, grants, loan guarantees. It is
concluded that these measures have the potential available
for making a newsprint mill or CTMP mill development in

the Goose Bay area of Labrador an attractive investment.
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1. INTRODUCTION

The potential for development of forest industry in
Labrador has long been the subject of speculation and enthu-
siasm. Development of a lucrative sawmilling industry and
the establishment of pulp and paper mills on the island of
Newfoundland prompted a rush to acquire timber licences in
Labrador early in this century. This sudden interest was
based on very little reliable resource data or knowledge of
development parameters in the area. As a result, the re-—
source was effectively tied up for years with very few dev~
elopment proposals being realized -~ none of which have

lasted.

Grr-.xy1 relates that the first significant forest
industry in Labrador was the export of pit props, used in
mining, from the Port Hope Simpson area on the coast between
1934 and 1942. This was followed by an export pulpwood
operation in the same area between 1953 and 1972 carried on
by the Bowater Corporation - the owner and operator of a
major pulp and paper mill at Corner Brook on the island of
Newfoundland. Only about 193,000 cubic meters of pulpwood
was exported through this operation during this entire
period. Other operators working out of Cartwright and St.

Michael's Bay also exported some small volumes of pulpwood.

l. Gray, J.A.; The Trees Behind the Shore - the Forests
and Forest Industries i1n Newfoundland and Labrador; Economic

Council of Canada; Canadian Government Publishing Centre;
Hull, Quebec; 1981.




Historically, +the export pulpwood businress in the
Province has been very unstable. This is because of the
small guantities which have been available and the rela-
tively long distance from markets. Pulpwood from the Pro-
vince is not price competitive with that from suppliers
nearer the markets and sold in large lots - often under long
term contract. Only when the pulp and paper industry is at
the crest of its normal business cycle (about every seven
vears) is the demand for pulpwood and the margin available
sufficient to consider purchasing high c¢ost incremental
pulpwood supplies from Newfoundland or Labrador. In order
for a prulpwood export operation to have some permanence, a
captive market would have to be secured, eg. a pulp or paper
mill which depended on this source of wood for its normal

production - not just incremental production.

Sawmilling in Labrador, as on the island of Newfound-
land, has traditionally been carried on in very small, pre-
dominantly "push-bench" type operations catering to local
naeds. Total annual production in recent years has only
been about 1400 cubic meters of Llumber spread between 50 to

6 mills.

The largest effort to exploit the Labrador forest re-
source to date was by Labrador Linerboard Limited, a subsid-

iary of Canadian Javelin Limited, in the late 1960's and
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early 1970's. A kraft pulp mill to produce linerboard was
constructed at Stephenville on the island of Newfoundland
and was to be supplied with wood from a harvesting operation
in the Goose Bay area of Labrador. Timber cutting began in
1969 bu£ mill operations did not commence until 1973 due to

a number of delays.

Even before start-up, it was evident that the project
was in serious trouble, The main reasons for this were
that,

1. the volume of timber which could be cut and shipped
from Goose Bay annually had been grossly over-
estimated.

2. the cost of wood delivered to Stephenville was un-

necessarily and unacceptably high.

The operation had been planned around the assumption
that between 1.1 and 1.2 million cubic meters of wood could
be obtained from the Goose Bay area each year. It was even
thought at one point that a further 0.7 million cubic meters
of wood was available for export to other markets., 1In fact,
however, it was subsequently learned that the annual sus-
tainable harvest was only between 360,000 and 400,000 cubic
meters. Furthermore, it had been originally planned to chip

the wood at Goose Bay to facilitate shipping. The chipping
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plant was, however, located at Stephenville which meant that
wood had to be shipped in round form. The dock facilities
at Terrington Basin near Goose Bay (Figure 3) could only
handle about 410,000 cubic meters of round wood annually

under optimum conditions.

The high cost of wood was attributable to the added
shipping and handling as well as a number of other items,
including:

l. Logging equipment was poorly suited to Labrador

operating conditions resulting in breakdowns and

poor productivity.

2. Unavailability of resident skKilled woods workers
necessitated generous incentives to attract a
labour force to the area, incurred additional costs
in housing and camps, and led to cronic absentee-

ism.

3. Parts and service for logging equipment was often

unavailable locally.

4. A union agreement which did not allow management

flexibility in adapting to Labrador conditions.

B L T ]



Labrador Linerboard Limited was also plagued by weak
inarkets for its product and in 1976 the Provincial Govern-
ment, which had taken control of the operation some years
earlier to secure its financial investment and interests,

was obliged to close down the operation to cut its losses.

Following the demise of Labrador Linerboard Limited,
the Government of Newfoundland through the Department of
Industrial Development contracted Project Management and
Design (1974) Limited of St. John's to carry out a study of
the feasibility of establishing a major sawmill and wood
chip export operation in the Goose Bay area. The study
concluded that the forest resource could support such an
operation producing up to 48,000 cubic meters of lumber
annually and 145,000 cubic meters of woods chips and could

be marginally profitable provided,

1. consistently stable markets c¢ould be found for
lumber and wood chips at prices not less than those

available at the tim: of the study.

2. the sawmill would be located adjacent to the public

wharf at Terrington Basin.



3. the favourable effect caused by the devalued Can-
adian dollar relative to currencies in market coun-

tries in Europe did not change.

4, a highly efficient sawmill design and mechanized

wood harvesting system was adopted.

5. wood volumes South of the Churchill River could be
confirmed by more intensive inventories and an
economical means of accessing this timber could be

put in place.

Prompted in part by this study, a group of local busi-
ness people formed the Goose Bay Timber Company in 1978 to
proceed with development of a similar operation. Their idea
was to build a sawmill with a design production capacity of
24,000 cubic meters of lumber annually which, during the
initial operating period would draw its wood requirements
from some 140,000 cubic meters of wood cut by Labrador
Linerboard Limited and left stacked at various locations
around Goose Bay. This wood was made available by the Prov-
incial Government for much less than its replacement value
as an incentive to development. This would enable the
Company to generate a cash flow from which to finance the

establishment of a wood harvesting operation. Pulpwood from



the Labrador Linerboard Limited inventory and later harvest-
ed by the necessity of clear cutting would be sold in round

form.

The Goose Bay Timber Company began operations in June,
1980 but was troubled from the outset by poor layout in the
mill, unexpectedly high cull of the Labrador Linerboard
Limited wood due to its deterioration, and inexperienced
labour and management. Production severely lagged projec-
tions and eventually the Company could not meet its finan-
cial commitm:ints and was forced to close in October of the
same year after producing only 700 cubic meters of lumber.
Other problems were evident which in time could have led to

the same outcome:

l. The sawmill was not located adjacent to the dock
facilities at Terrington Basin and consequently
incurred unnecessary costs in handling product for

shipment.

2, The advantages of converting both sawmill residues

and pulpwood to woodchips were not exploited.

3. Markets for 1lumber and pulpwood were not well

secured.



It is clear from the facts that the failures of Labra-
dor Linerboard Limited and Goose Bay Timber Company are
mainly attributable to bad planning. Without this know-
ledge, however, the impression developed in forest industry
circles that constraints peculiar to Labrador made develop-

ment of any forest industry there impractical.

In 1978-1979, at the time the Goose Bay Timber Company
project was getting off the ground, the Government of New-
foundland through the Department of Forestry and Agriculture
contracted Sandwell Management Consultants Limited of Van-
couver, British Columbia, to carry out a study to identify
other prospective forest industries for the Goose Bay area
which could perhaps be integrated with such a sawmill devel-
cpment to utilize sawmill residues and pulpwood. This area
had been determined to contain the largest commercial con-
centration of timber and had been designated Forest Manage-
ment Unit 19 (FMU 19) by the nNepartment of Forestry and
Agriculture. The list of likely products was narrowed down
in the initial stages on the basis of wood characteristics

and volume available to the following:

1. status quo, i.e. export raw fibre,
either: roundwood

or: woodchips



2. panel products: medium density fibreboard
hardboard
particleboard

waferboard

3. market mechanical pulp,
either: pressurized stone groundwood pulp

or: thermo mechanical pulp (TMP)

4. newsprint

In fact, a company - Labrador Forest Products Corpora-
tion Limited, operated by Ryer Van Beek - a prominent timber
harvesting contractor on the island of Newfoundland - had
been licenced to export pulpwood from the Goose Bay area and
had operated concurrently with the Goose Bay Timber Company
during its short life, Very little pulpwood was ever

exported, however, for the reasons outlined previously.

The study concluded that only waferboard and, to a les-
ser degree, market mechanical pulp offer any prospect of
achieving a reasonable return on either total investment or
equity under the assumptions used. Waferboard, up to that

time, however, was made without exception from semi-hardwood
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such as aspen and poplar and the technical compatability and
market acceptance of waferboard produced purely from soft-
woods, as would be necessitated in Labrador, was unknown.
Subsequent testing did indicate that a product of equal or
superior properties to standard waferboard could be manufac-
tured from Labrador softwoods. Doubt remained, however,
whether a waferboard plant in Labrador could effectively
compete in established North American markets against plants
more advantageously located to serve these markets. While
such a plant would be in a strategically better position to
serve Europe, this market was largely undeveloped at the

time and much smaller than the output of such a plant.

A number -~ f shortcomings in the Sandwell study were
subsequently identified which challenged whether the pros-
pects for forest industry development in Labrador were as

negative as the report had concluded.

1. The rates of return for each product option had not
been derived by a full discounted cash flow analy-
sis but rather by a simpler method of guestionable

validity.

T e
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2. The Consultant had assumed substantial cost penal-
ties associated with construction in Labrador, such
as poor productivity of Newfoundland workers, which

were not quantified or substantiated.

3. Operating cost factors were not subject to sensiti-
vity analysis to identify c¢ritical costs and no
examination was made of ways to minimize these
costs. Thus, optimum site selection, the potential

effect of extending the shipping season, etc. were

not considered.

The Sandwell study drew attention to the dearth of
reliable information akrout development parameters in Labra-
dor from which to evaluate specific forest industry pros-
pects and which was largely responsible for the negative
attitudes regarding such prospects prevailing in industry
circles. The effect of this was to stifle interest in this
area which otherwise would be expected from established,
reputable companies in this gector looking for expansion
opportunities. Those development proposals which were forth-
coming generally lacked substance and often the proponent
had no proven track record from which to judge the probabil-
ity of success. The situation was aggravated by a severe

downturn in the pulp and paper industry beginning in late

ks acad
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1981 after three boom years in which many compunies under-
took massive modernization programs. These companies were
subsequently hard pressed to meet these financial commit-
ments and sustain existing capacity and were understandably
not receptive to considering expansion opportunities in

Labrador.

It became clear that in order to develaop the forest
resources of FMU 19, Government would have to shift its role
away from being largely reactive and toward more actively
promoting this opportunity. With this aim, +the Department
of Development and the Department of Forest Resources and
Lands jointly formulated a promotion strategy in early 1982,

the key elements of which were as follows:

l. A review would be carried out of major Canadian and
foreign pulp and paper companies to determine their
strengths and weaknesses and likely receptiveness
to being approached on this matter. A priority
list of companies would be drawn up as a result of

this review.

2. A brochure would be prepared outlining basic

information about the forest resource development

Lo it 33
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potential in Labrador which would be distributed to
these companies as a means of introducing the

idea.

This would be followed up by personal presentation
of a more detailed information package focusing
on:

- timber characteristics, distribution, likely har-
vesting scenarios, Government requirements, and
present industry practices.

- 1likely products, development parameters, finan-
cial projections, and possible Government incen-—

tives.

A computer model was developed to facilitate the pre-

paration of financial projections which would serve a number

of purposes, including:

Ao

assisting in selecting specific opportunities to

present to industry.

exploring the feasibility of proposals received by
Government., identifying problems and directing

research to deal with them.
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3. providing a focal point in early discussions with

prospective companies.

4. providing a means for quickly responding to a pros-

pective company ‘s guestions and objections.

5. providing a means of assessing negotiating posi-

tions.

It is necessary at this point to make reference to

other concurrent development activities in Labrador.

From the early 1970's, the Government of Newfoundland
has placed increasingly more emphasis on trying to develop
the resources of Labrador to strengthen the Province's weak
economy and to offset the especially poor economic and em-
ployment conditions in Labrador itself. In the process, it
has become increasingly aware of the complexity of the prob-
lens involved in attracting new industry to this area. The

Labrador Resource Development and Transportation Plan, Phase

I Report, released in 1981, documents the resource potential
of Labrador and the constraints on its development. It also
reviews past planning activities and studies and those on-
going at the time of the report. Based on this information,
it concluded that certain development projects, activities,

and Federal/Provincial agreements were essential to
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opening up Labrador and should form the basis o¢f Govern-

ment 's development strategy for the area. These included:

establishment of an aluminum smelter or other

energy intensive industry to provide a base market

_for developing hydro electric potential.

development of the Gull Island hydro electric gen-

erating site on the Churchill River.

provision of support infrastructure for new indus-
try in the form of harbour facilities, industrial

land, water supply, etc. in the Goose Bay/North

West Point area.

proving the technical and economic feasibility of
year round navigation by ocean going vessels in and

out of Lake Melville.

funding for a Trans Labrador highway from Western

Labrador to the Strait of Belle Isle.

It was felt that other potential developments such as a new

forest industry could be more easily induced to locate in

the area with the successful completion of these items.

Fats ot
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In fact, an aluminum smelter f£or Labrador had been dis-
cussed with several interested companies as early as the
late 1960's and in 1979, the Department of Industrial Devel-
opment began a new initiative in this regard. In 1981,
Anaconda Aluminum, a subsidiary of the Atlantic Richfield
Corporation (ARCO) agreed to participate jointly with Gov-
ernment in a feasibility study of such a project for several
locations in the Province, one of which was North West Point
at the western end of Lake Melville. Beginning in 1980, the
Department alsc initiated a series of extensive investiga-
tions into the problems of winter shipping in Lake Melville
including several probes by Canadian Coast Guard icebreakers

and one by the icebreaking cargo ship M.V. Arctic.

By early 1983, a great deal of information had been
gathered through these activities and some potentially
negative implications for developing a forest industry in
the Goose Bay area had been identified. It was concluded
that before embarking on a major promotional campaign, it
would be prudent to first assess the effect of these impli-
cations and assure that one or more product options has a
reasonable chance of success. A more detailed and rigorous
financial analysis than that originally anticipated would,

therefore, be required with the following objectives:
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1. To establish the parameters for development of the
most suitable forest industry options for Labra-

dor.

2. To determine the intrinsic economic value of these
development options and their relative attractive-

ness to investment.

3. To identify critical variables and the leverage
Government can exert through various incentives to

attract industry.

This analysis is the subject of this report. The in-
formation used in its preparation was drawn from sources al-

ready mentioned and others which will be introduced.
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2. METHCDOLOGY - DISCOUNTED CASH FLOW (DC#) ANALYSIS

2.1 Cash Flow

Financial analysis measures anticipated cash benefits
accruing from an investment 1gainst the costs involved if
the investment is undertaken. Cash benefits could be sales
revenues, return of working capital or salvage value while
costs could be capital expenditures, operating costs or

taxes on incone.

Cash flow 1is the difference between cash benefits and
costs for a specified time period. If cash benefits exceed
costs within a period, the net benefit is considered to be a
positive cash flow; if, however, costs exceed cash benefits,
the result is a negative cash flow. Thus, an investment is
described by the distribution of associated cash flows over
time. Yearly periods are usually best suited to most

investments for evaluation purposes.

While cash benefits and costs actually occur throughout
each year, it is often more convenient to consider them all
occuring at a single point in time. An end of the year con-
vention is adopted most often. Future costs and prices in
that case should reflect their value at the end of each year

but care should be taken to ensure that the level of cash

it
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flow is representative of the entire vyear. The starting

point of the analysis is always the present point in time.

2.2 The Treatment of Inflation and Escalation

Future cash flows can be specified in either constant
money units or current money units. Constant money units
have constant purchasing power measured by what they can buy
at a particular point in time, eg. 1983, whereas current
morey units reflect changes in the purchasing power of money
of nominal value from one year to the next. The difference
between the two is the effect of inflation, i.e. the rate by
which the purchasing power of money decreases with time, as
distinguished from escalation which is the rate of increase
in the real wvalue of goods and services. Thus, cash flows
in constant money units reflect only escalation whereas

those in current money units also reflect inflation.

The arguments in fawvour of using constant money units

are as follows:

1. It facilitates estimation of cost and price components.
Current money estimates are implicitly based on the
assumption that future rates of inflation are reasonably

predictable, which may not be true.
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2. Constant money cash flows are directly comparable in
measuring profitability because they have exactly the
same purchasing power. Evaluations of profitability,
carried out in current money terms, however, embody a

mixture of money values and are confusing.

Nevertheless, inflation significantly influences the
effect of taxation on a project and therefore, cannot be
ignored. This influence results because the level of taxes
is based on the current money value of profits and because
tax allowances (eg. capital cost allowance (CCA), investment
tax credits, etc.) are based on actual historical costs as
they were incurred. When these actual costs have to be car-
ried forward to future years for tax allowances and when
profit is in fact inflating, a lower proportion of the prof-
it is relieved of tax each year. In other words, the real
constant money tax allowance is less than the actual cost
incurred. Similar distortions arise when debt financing is
involved because loan interest and principal repayments are
made in current money terms. While the nominal value of
payments remains constant, the real value decreases with
time and constitutes a decreasing proportion of cash flows.
This means that the true constant money rate of return would
be less than that actually realized under inflationary con-

ditions.
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The proper procedure then would be to estimate future
costs and prices in current money units, calculate after tax
cash flows and convert these to constant money units by re-

moving the effect of inflation.

This model only deals in current money units, however,

as this seems to be the prevailing basis for comparison of

investment alternatives in the forest products sector.

2.3 Payback Period

A simple and consequently popular measure of the
attractiveness of an investment is the payback periocd. it
is defined as the length of time required to recover the
initial cost of an investment from positive cash flows after

operations begin.

“"Payback period measures the return of investment
whereas most methods measure the return on investment."!l
It is, therefore, often used in assessing the risk of in-

vestment loss in projects where there is a high degree of

l. McKenzie, Brian W.; Mineral Investment Decision

Techniques; McGill University - Professional Development
Seminars; 1979, pp. 104.
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uncertainty about the future. The __.eater the degree of
uncertainty involved, the shorter will be the required pay-

back period.

Payback period has several serious weaknesses, how-
ever, which exclude it from being used as the sole method of
choosing between investment alternatives.

N
l. Cash flows beyond the payback period are not consider-
ed.
2. It does not recognize the time value of money.
3. Risk indicated by the payback period is not weighed

against the potential for return on investment.

2.4 Cost of Capital

Financial analysis seeks to determine whether the an-
ticipated return on investment as reflected by the time dis-
tribution of cash flows is greater than the cost of provid-
ing capital. The cost of capital is the highest return
which could be obtained by investing in another opportunity,
expressed as a compound interest rate. This may be increas-
ed by a risk factor which subjectively reflects the degree
of uncertainty associated with the cash flows under consid-

eration. The risk factor may vary from cash flow to cash
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flow within one and the same project reflecting varying

degrees of uncertainty.

2.5 Time Value of Money

A fundamental ccncept of financial analysis is that of
the time wvalue of money, i.e. a quantity of money today is
preferable to the same quantity of money at some future
point in time by virtue of its potential to earn more money
in the interim through investment. Thus, the present value
of individual cash flows is less the further into the future
they occur. In order to compare these cash flow values,
each is brought back to the present point in time or some
other convenient reference point. The conversion of future
cash flows to their present value is known as discounting

and 1is accomplished by the following compound interest

formula:
PV = CF
(1+i)N
where,

CF = Cash flow value for the nth period in the future

expressed in money units.
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i = Cost of capital (also known as the discount rate)
expressed as an annual compound interest rate
(decimal fraction).

PV = Present value of the future cash flow at point of

time O.

N = The period of time between PV and CF in years.

Note that the discount rate is assumed to be a nom. nal

N e ST

rate hased on anhual compounding. Shorter compounding per-
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iods will yield the same results as an effectively higher
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annual compound rate which can be determined by the follow-

ing formula:

effective annual interest rate = [-l + i]f? - 1

L P
where,
i = Nominal annual interest rate (decimal fraction). "._1
p = Number of compoundinyg periods per year. ;
The above formulas are based on discrete compounding,
eg. yearly periods. Under continuous compounding condi- :

tions, interest is compounded an infinite number of times

each year and the above £formulas must be modified as

follows:
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PV = CF
elN
and
Effective annual interest rate = el - 1

This analysis is based on discrete compounding.

The resulting discounted cash flows are the basis for

measuring and comparing profitability.

2.6 Net Present Value (NPV)

It is assumed that a decision to invest in any of the
projects under consideration would have no effect on a
decision to invest in other opportunities. By inference,
the amount of money available for investment must be
unlimited. Under these circumstances, net present value can

be used to compare investment in alternative projects.

"Met present value converts the anticipated time dis-
tribution of cash flows for an investment opportunity to an
equivalent value at a particular point in time, the pre-

sent."l The individual cash flows associated with an in-

l. IbiQd. Pp. 120.
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vestment are discounted to their present value using the
cost of capital appropriate to the company involved and to

the type of investment and are then summed, i.e.

N
NPV = Z (CF)n
n=1 (1+i)n

The resulting difference between discounted positive
cash flows and the discounted investment is the net present
value. It represents the anticipated return on investment
over and above the minimum return required on the capital
provided. Thus, investments with the highest net present
value are preferred; those with net present values less than

zero, however, should be rejected.

2.7 Present Value Ratio

Whenr. alternative investments have different require-
ments for funds and there are limitations on the amount of
funds available, a higher net present value resulting from a
larger investment does not necessarily indicate a more
attractive investment. In such cases, it is the net present
value per unit of investment - referred to as the present
value ratio - which i important. Present value ratio is

obtained by dividing tha net present value by the absolute

value of the discounted investment. The investment or group
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of investments with the highest present value ratio is the

most desirable.

2.8 Rate of Return (ROR)

By fixing the net present value at zerc and making the
discount rate the variable, one can determine the average
percentage yield from an investment over its life. This
percentage yield is the rate of return (on equity) and re-
presents the highest cost of capital which can be tolerated
in providing funds without incurring a loss on the invest-
ment. Thus, the rate of return is the discount rate which
makes the present value of operating cash flows eqguivalent
to the present value of the investment, i.e. it is the value

of "i" which satisfies the following equation:

N
:E: {CF), =0

n=1 (1+i)n

Rate of return normally can only be found by trial and
error. The higher the rate of return, the better; the mini-
mum acceptable rate of return, however, must be greater than
the cost of capital referred to in this context as the

hurdle rate.
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2.9 validity of Results

Implicit to the use of these profitability indicators
is the assumption that positive cash flows can be reinvested
where they will get similar returns, i.e. eguivalent to the
cost of capital used to determine net present value and

present value ratio or eguivalent to the rate of return. R

These methods are wvalid for normal investmments where

negative investment cash flows in the initial stage are oo

followed by positive cash flows in the operating stage.

Tris type of situation vyields a single rate of return.
Because discounted cash flow profitability indicators are
based on an nth degree polynominal of the form.

NPV =0 = (CFf), + (CF)1 + (CF)y + ... + (CF)n
(1+i) (1+i)2 (141)0

multiple rates of return are possible under certain circum-
stances. Some investments such as equipment replacement may
have no positive cash flows attributable to them at all. 1In
these instances, other evaluation techniques should be

considered.
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2.10 Sensitivity Analysis

The initial analysis is carried out using single point
estimates of variables for each project. These estimates
should be based on the best information available or in the
case of controllable variables, on some reasonable initial
assumption. A degree of variance and uncertainty can gener-
ally be associated with each of these, however, and it is
useful to examine its potential effect on profitability
indicators. Such an exercise is <called sensitivity

analysis.

The main uses of sensitivity analysis are,

i. to determine the critical wvariables in the analysis
which should be the focus of further research or risk
analysis.

ii. to examine alternative policies for controllable vari-

ables.

-
[
| it
»

to examine the effects of changes in timing.

The procedure generally involves making regular step-
wise percentage changes in the point estimates of the vari-
ables of concern and graphing their effect on one or more
profitability indicators. The combined effect of simultan-
eous changes in more than one variable can be determined by

adding the effect of changes in individual variables.
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Sensitivity analysis does not, however, evaluate risk

as it does not assign a probability tc the expected occur-

ance ~f these changes in variables.

2.11 Risk Analysis

When the future value of key variables is uncertain,
the evaluation of investwment alternatives based on single

point estimates should be supplemented by an analysis of the

associated risk.

The most commonly used methods of accounting for risk
are through risk adjusted payback period or risk adjustel
discount rates ~ both of which were previously discussed -
or through risk adjusted input parameters. These are not
very satisfactory, however, especially for large or unique
investments, ie., those for which there 1is no comparable
experience and/or involve unusual cash flows, because of the
arbitrary judgment which wust be used to translate the per-

ceived degree of risk into an appropriate adjustment.

More scientific methods are available which evaluate a
project's risk based on the probability distribution of its
variables. The role of these risk analysis technigques is to
translate perceived uncertainties concerning future values
of wvariables into probability distributions about their

point estimates, and to determine the resulting probability
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distribution for the indicators of investment attractive-

ness, eg. present value and rate of re*urn.

To do this, the possible range of values for critical
input variables is estimated and a probability of occurrence
is assigned to each value in the range. When historical or
empirical information is available on a variable, objective
probabilities can be determined. If this is not possible,
techniques are used to transform the 1limited information
available and the opinions of the estimators based on their
general experience into subjective probabilities. This can
be equally valid because an estimate of the variation
possible in a variable no matter how judgmental it may be,
includes more information about what is known and wha: is
not known than a simple single point estimate. The very
fact that information is lacking is an important considera-
tion. Thus, the aim is not to give the exact or true dis-
tribution of the profitability indicators but rather the one
which best represents the level of reliability of the infor-

mation available.

For investments in which there are only a few risk
variables it may be possible to use exact mathematical
methods to determine a probability distribution for profit-—
ability indicators. A very complicated risk analysis, how-

ever, would normally invoive simulation procedures such as
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the "Monte Carlo" technique to assign probabilities to

outcomes.

Risk can be exactly determined only when there is a
single risk wvariable or when risk variables have discrete
probability distributions and are independent of one
another. In these instances, profitability indicators can
be determined for each possible combination of values for
the input parameters and their joint probability assigned to

the outcomes.

Because of time limitations, the consideration of risk
associated with the projects in question has been left for

analysis at some later stage.
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3. THE FOREST RESOURCE

3.1 Physiography of Forest Management Unit 19

Forest Management Unit (FMU) 19 encompasses an area of
approximately 866,000 hectares within a 130 km radius of
Goose Bay at the western end of lake Melville (Figure 1).
The area has been further divided into four subunits as
indicated in Figure 2. The largest timber and most concen-
trated stands occur in subunits 1,2 and 3, however, subunits
1 and 2 were extensively logged by the Labrador Linerboard

Limited operation.

The Churchill River virtually bisects the Unit in an
East~West direction but about two thirds of the forest
resource is located on the South side of the River. As
there is presently no bridge spanning the River, one would
have to be built to accommodate any future logging opera-
tion. The most likely site would be at Muskrat Falls,
approximately 30 km upstream from Goose Bay, where the River
narrows substantially. This is also the point tentatively
chosen for the proposed Trans-Labrador Highway to cross the
Churchill River. It would be logical to build the bridge to
meet the requirements of this highway and, therefore, it is

a likely item for government participation.
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The topography of FMU 19 is mostly gently rolling lang
ranging in elevation from sea level up to 580 m. The area
is drained by many rivers most of which flow into the
Churchill River. The area is generally amenable to standard
logging techniques, i.e. using skidders where the slope does
not exceed 30% and using cable logging technology developed
on the island of Newfoundland for steeper slopes. Neverthe-

less, some areas are too steep or present special problems

for economical logging and cannot be included in estimates

of available timber.

The area experiences a short growing season and rela-
tively long and cold winters with heavy snowfalls. Climatic
conditions are not considered to be any worse than those
encountered by logging operations in areas of Quebec, North-
ern Ontario and Scandanavia. The period during which log-
ging is normally curtailed because of poor ground conditions
during spring thaw may, however, be slightly longer than on

the island of Newfoundland.

3.2 Timber Composition and Characteriswcics

Softwoonds account for approximately 963% of the timber
in FMU 19 and, therefore, constitute the commercial species.
66% is black spruce and 26% is balsam fir with larch, white
spruce and other softwoods making up the other 4%. Hardwood

species are predominately white birch and aspen.



37

The Department of Forest Resources and Lands nas indi-
cated in discussions that approximately 30% of the softwood
volume is suitable for luimber production using standard saw-—
mill technology. The remaining 70% is classed as pulpwood.
(For the purpose of this analysis, sawlog material is defin-
ed as any portion of a tree that can yield a log 2.50 meters
in length or more with a net top diameter inside bark of 12
cm or more after deductions for cull and decay. Pulpwood is
defined as trnes of 8 cm or more net top diameter inside
bark which are not suitable as sawlogs.) Because the dis-
tribution of sawlogs and pulpwood is fairly homogenous,
however, it is not possible to "highgrade", i.e. Tharvest
sawlogs without harvesting pulpwood. Consequently, a saw-
mill is not feasible unless a use can be found for the pulp-

wood which must be cut to get at the sawlogs.

The black spruce which predominates in Labrador and in
other northern areas of Canada is highly prized in pulp and
paper manufacturing for 1its characteristic whiteness and
very high fibre density. Sandwell Management Consultantsl
obtained the following wood density information from the
Newfoundland Forest Research Centre of the Canadian Forestry

Service:

1. sandwell Management Consultants Limited; Labrador
Forest Industry Development, Phase 1 -~ Project Identifica-
tion Study, report X-4517; prepared for Department of
Forestry and Agriculture, Goverument of Newfoundland and
Labrador; Vancouver; May, 1979; pp. 22-23.
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Table 1 - OVEN DRY WEIGHT PER UNIT VOLUME OF GREEN WOOD

( tonnes/m3)

Black Spruce 0.437
Balsam Fir 0.360
Weighted Average

(70/30 spruce/fir distribution) 0.415
Pulping tests carried out on these species indicate that the
following brightness levels are achievable without bleach-

ing:

Table 2 - SPRUCE/FIR PULP BRIGHTNESS LEVELS

TMP 56%

CTMP: 61%

3.3 Wood Volumes and Sustainable Yield

A recent reportl cowmmissioned by the Department of
Forest Resources and Lands has concluded that the net econ-

omically harvestable volume of softwoods in FMU 19 is about

l. Highlands Jontracting Ltd.; Conceptual Harvesting
Plan for Forest Management Unit 19, draft; prepared for

Department of Foiest Resources and Lands, Government of
Newfoundland and Labrador, St. John's; March, 1983; pp-.
11-13.
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32.4 million cubic meters. Timber stands judged too costly
to access or insufficiently dense to make commercial
harvesting worthwhile have been excluded from this figure.
Some timber growing on slopes too steep for conventional
steep slope harvesting technology, i.e. greater than &09,
have also been excluded. Deductions have been made for

bark, cull, decay, logging waste and reserve areas.

There is insufficient historical or scientific data to
conslusively determine the rotation period, i.e. the time
required to grow new timber to maturity after harvesting, in
Labrador. The concensus among investigators is that it is
between 90 and 120 years. The report concluded that the
lower limit of 90 years is realistically achievable if a
mixture of natural and artificial regeneration is employed.
The annual sustainable harvest or annual allowable cut (AAC)
in this case was calculated to be 360,000 cubic meters using
the following formula:

AAC = Vm
R

where, Vm is the net merchantable volume, 32.4 million m3,

R is the rotation period, 90 years.

No provision was made for incremental volumes becoming
available as they mature because the forest is 90% mature to

overmature at preseal. The AAC also assumes no liquidation
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cut, ie., increasing the AAC early in the rotation but de-

creasing it later. This would increase the size of a forest

industry which could be established now and could be econom-
ically attractive from an investment viewpoint. It would,
however, mean that the industry would have to cut back or
even close down at some later point which is unacceptable to

Government because of the social disruption it would

involve.

3.4 Harvesting

Some timber - mostly in subunit 2 - is accessible by
roads remaining from the Labrador Linerboard Limited opera-
tion and may form the initial harvesting base while a new
operation is getting started. To access the full economi-
cally harvestable volume of FMU 19, however, it is estimated
that a further 200 km of capital roads is required in addi-
tion to the major bridge at Muskrat Falls. Moreover, it is
important that this road network be built early in the life
of a new operation to balance the lower yield and greater
trucking distances involved in logging subunit 4 compared to
the other areas. The average trucking distance to the mill
would then be about 40 km. Because of the distances from

Goose Bay it is likely that one or two logging camps would

be required.
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4. PRODUCT OPTIONS

The Sandwell study of 7779 arrived at wvirtually the
same asgssessment of the forest resource capabilities and
characteristics of FMU 19 as the report just mentioned. The
product options considered in this analysis were, therefore,
selected largely on the basis of Sandwell's preliminary

identification of possible products and some subsequent

assessment.

From the forest resource data alone, a number of pro-
ducts were ruled out. Plywood production was judged not to
be technically feasible as there are too few logs of suf-
ficient diameter for peeling. For the same reason, veneered
panel products were not considered. As witnessed by the
experience of Labrador Linerboard Limited, kraft pulp or
paper/paperboard based on kraft pulp is out of the question
because the AAC is much less than the wood requirements of
the minimum size kraft pulp mill considered viable in North
America. Similarly, the production of mechanical paper
grades requiring the importation and addition of 30% or more
chemical pulp for fortification, egq. lightweight directory
or catalogue papers, lightweight coated magazine papers, was
not considered practical. Paper products requiring attri-
butes not readily attainable from the species mix in Labra-

dor were also disregarded eg. writing paper in which opacity
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and smoothness are important. The volume of timber of

dimensions suitable for utility poles is insufficient to

support a commercial operaticn.

The Sandwell study excluded some other options on dif-
ferent grounds. While the benefits of burning hog fuel

(bark, fines, sawdust, etc.) generated by an operation to

offset certain energy requirements was recognized, the pros-
pects for burning forest biomass or the pulpwoocd component

orf the resource to generate electricity, steam for heating

or even liquid fuels were thought to be poor in the Goose
Bay situation. The possibility of producing cattle fodder
from wood was also rejected because of the unsuitability of

the wood species and the lack of a local market.

The short list of product options settled on by Sand-
well for its study has been outlined in the introduction to
this report. While discounting the indicators of investment
attractiveness arrived at by the Consultant for the reasons

previously given, the thinking towards these options was as

follows.

Even if the historical problems associated with the
export of raw wood fibre, either as round wood or wood
chips, could be solved, this is the least desirable option

from Government's viewpoirt because of the very low level of
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added value involved. A possibility not considered by Sand-
well, however, is supplying this wood to one of the existing
newsprint mills on the island portion of the Province in
support of expanded production capacity. The most suitable
mills would be the Abitibi-Price mill at Stephenville or
possibly the Bowater Mill at Corner Brook. Discussions with
these companies, however, indicated that neither company was

interested in such an investment in the foreseeable future.

Like waferboard, other panelboard products produced at
Goose Bay wonld be located too far from major markets to
compete effectively with plants located closer to these
markets. They would also be at a cost disadvantage with

many plants which make their product from sawmill residues

rather than round wood.

It was felt that the product options most 1likely to
attract investment are these for which the qualities of the
wood species and the availability of abundant hydro electric
power at stable rates in Labrador offer a distinct advant-
age. These are market TMP and newsprint. Pressurized stone
groundwood was dropped as a product option because it is
more suited to situations where power is at a premium and
some trade off of pulp quality for reduced power usage is
acceptable. In fact, it was decided that chemi-thermo-

machanical pulp (CTMP), a further development of TMP, offers

ey S
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the best opportunities for market mechanical pulp at pres-
ent. CTMP is primarily used to supplement lower quality
mechanical pulps in order to improve certain characteristics
for particular papers. It is displacing some lower grades

of chemical pulp used for the same purpose because it 1is

less expensive t6 produce.

Both a CTMP mill and a newsprint mill are well suited
to integreated operations with a sawmill because they can
utilize sawmill residnes in the form of wood chips. While
some 52,000 cubic meters of lumber could be produced annual-
ly based on the sawlog quantities awvailable, this would
limit CTMP or newsprint production to about 121,000 tonnes
annually. While this is an acceptable size for a CTMP mill,
2 modern, single machine newsprint mill has an efficient
capacity of about 160,000 tonnes per year. If the sawlog
portion of the timber resource was not used in lumber manu-
facturing but rather was made available for CTMP or news-
print, annual production would be about 150,000 tonnes. For
these reasons, it was concluded that this analysis should
examine CTMP and newsprint options both with an integrated

sawmill and without.

As already alluded, the newsprint mill would be a
single machine operation. It is envisaged that the CTMP

mill would consist of two double stage refiner lines with
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conventional flash drying and that some bleaching would be

necessary to produce a variety of grades to match market

requirements. In both cases, it is assumed that the dif-

ferent production 1levels with and without an integrated
sawmill can be accommodated by different sized equipment
rather than by a different number of production lines. The

sawmill would include a kiln for the drying of lumber.
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5. OTHER DEVELOPMENT CONSIDERATIONS

5.1 Personnel and Services

The town of Happy Valley - Goose Bay is the main com-
munity in the study area. It is loczted on the North side
of the Churchill River near to 'where it flows into Lake
Melville (Figure 3). North West River, about 30 km f£from
Happy Valley - Goose Bay on the North shore of Lake Melville

is the only other community of significant size in the

area.

Happy Valley - Goose Bay developed as a result of the
establishement of a major air base there during World War II
by the Canadian Armed Forces for refueling allied aircraft
being ferried from North America to Europe. It was expanded
by the United States Air Force beginning in 1952 as a re-
fueling centre for its Strategic Air Command operations
which turned Happy Valley - Goose Bay into a booming service
community. Logging operations by Labrador Linerboard
Limited in the late 1960's and early 970's added to its
prosperity. By 1976, the Americans had phased out their
operation and Labrador lLinerboard Limited had closed. From
a peak of 15,000 persoas, the population has declined to
about 8,000 with the 1loss of many valuable skills and

support services. Unemployment in the area is high.
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From a personnel perspective, therefore, the Goose Bay
area is both bad and gond. Bad, because it is likely that
many jobs requiring specialized skills, both in construction
and operations, will have to be filled from outside the area
with all the attendant disadvantages. A new industry would
also have to have its own maintenance crew as there would be
little possibility of contracting this work out - at least
initially. On the good side,. there 1is a large pool of
unemployed workers from which some could possibly be trained
to fill job opportunities. Also it may be easier to attract
skilled workers +to Goose Bay than to other northern
communities because of the availability of Thousing,
recreation facilities, schools, hospitals, etc. inherited

from the Canadian and American military presence.

5.2 Transportation

The Goose Bay area is not accessible by road or rail
although the proposed Trans-Labrador Highway is supposed to
connect the area to Western Labrador and the coast at some
time in the future. Its main transportation links with the
outside world for the present consist of commercial air
service to the island of Newfoundland and to Montreal and
coastal boats providing passenger and freight service to

points in Newfoundland and along the coast of Labrador.
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Any heavy industry establishing in the Goose Bay area
must, therefore, bring in any materials it requires from
outside and export its product by ship. The accepted ship-
ping season in and out of Goose Bay through Lake Melville is
six to seven months each year between June and December.
During the remainder of the year, ice conditions in the Lake
are dgenerally too severe to risk unassisted passage by the
vessels normally plying these waters. As there has never
been an industrial requirement for year round shipping in
the area, no icebreaker service is regularly provided. Bulk
goods and large items required during this period must be
brought in in advance and stockpiled. This is unacceptable
to most heavy industries for reasons of cash flow, maintain-
ing continuity of supply in markets and, in certain cases,
possible product deterioration. It has also meant higher
costs for building materials and delays in construction
time, adding to capital costs. I+ has, therefore, been
perceived as a major disincentive to industrial development

in Goose Bay.

Investigations by the Department of Development in
recent years aimed at extending the navigation season in
Lake Melville, have concluded that year round shipping is
feasible with icebreaking cargo vessels or ice- strengthened
cargo vessels with icebreaker assistance. It is not

possible, however, to penetrate closer to Happy Valley -
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Goose Bay, than North West Point near the community of North
West River. This means that the present dock facilities
which are located at Terrington Basin in Goose Bay (Figure
3) are unuseable during winter months and that new dock
facilities would be required in the vicinity of North West
Point for year round shipping. There is a modern, two lane,

raved highway connecting Happy Valley - Goose Bay with North

West River.

5.3 Electric Power

The power requirements of the Happy Valley - Goose Bay
area are presently supplied £from the Churchill Falls hydro
electric generating plant, some 350 kmm upstream on the
Churchill River, under existing provisions for the recall of
300 mW. About 175 mW of this recall power is still avail-
able and is being promoted as an attraction for new industry
to establish in the area. A very energy intensive industry
such as an aluminum smelter would require much more power
than this, however, and would be conditional on either more
recall power heing made available from Churchill Falls or
new hydro electric generating capacity being developed at
Gull Island or Muskrat Falls both of which are also on the

Churchill River.
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A 138 kV transmission line with a capacity of about 40
mW connects the Happy Valley - Goose Bay area to Churchill

Falls. Any new industrial load in excess of about 15 mW

would necessitate construction of a new transmission line to

accommodate it.

Newfoundland and Labrador Hydro, which is responsible
for providing power in the Province, iz required by law to
set power rates which cover the cost of providing service to
its customers. The cost of service to a new industrial
customer in the Happy Valley - Goose Bay area would consist
of the cost of generation at Churchill Falls and the cost of
providing transmission facilities to the area shared by all
customers using these facilities according to their 1load.
Power costs would therefore, depend largely on where a new
industry locates, the extent of new transmission facilities
required and the degree to which these can be shared by
other consumers. As the cost components are essentially
fixed, power rates to a new industry can be expected to be
flat, at least in the initial operating years, and are not
likely to ever increase greater than the rate of inflation.

This is a major selling point to new industry.

5.4 Plant Site

Three possible plant sites were considered for this

analysis (Figure 3):
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1. North West Point

2. North side of the Clurchill River near Muskrat Falls

3. Happy Valley ~ Goose Bay

The attraction of North West Point is that it is the
closest point in the study area £from which year round ship-
ping can be conducted and a plént located adjacent to any
new wharf there would minimize product storage requirements
and handling costs. Recognition of this fact led to the

commissioning of a study of this area - designated Port

Labrador - as a potential industrial complex with an alumi-

num smelter at its core. The area has two major drawbacks,

however, as the site for either a CTMP mill or newsprint

mill:

1. The closest freshwater source of adequate size 1is
Grand Lake, about 14 to 17 km distant. The cost of
constructing a water supply line is estimated to be

in the tens of million of dollars which would be an

intolerable burden to place solely on such a mill.

Soil conditions in the area necessitate the employ-
ment of special load distributing construction for

heavy loads at a cost premium.
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Muskrat Falls, on the other hand, is adjacent to a huge
freshwater source, i.e. the Churchill River, and has some-
what better soil conditions. It is also centrally located
with respect to the forest resource, thereby minimizing wood
transportation costs, and would likely involve the shortest

distance for a new transmission line required from Churchiil

Falls.

Its major disadvantage, of course, is that it would
necessitate the trans-~shipment of produc. to North West
Point for shipping and the construction of additional

warehousing and handling facilities there. The section of

road to Happy Valley - Goose Bay would also have to be

upgraded.

Two sources of freshwater are possible in Happy Valley
-~ Goose Bay depending on the exact site being considered:
the Churchill River and the Goose River. Soil conditions
are comparable to North West Point. While wood haulage and
power transmission distances would be greater, product
trans-shipment would be shorter. Although it is possible
that shipping could be conducted throuch the existing dock
facilities at Terrington Basin in the summer and fall and
transferred to North West Point during the winter and

spring, this would not be efficient considering the

investment in facilities necessary at North West Point.
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It was concluded that Muskrat Falls offers the most

advantages or least number of disadvantages of these sites.

5.5 Concurrent Industrial Development

A key assumption in this analysis is that there would
be no other major industries developed in the area con-
currently which would impact on those forest industry

options being considered. For example, the establishment of

an aluminum smelter at North West Point in conjunction with
a CTMP mill or newsprint mill at Muskrat Falls could have a
positive impact on both projects by opening up the possibil-
ity of sharing certain infrastructure requirements such as
power transmission facilities and new dock facilities at

North West Point. Conversely, it could have a negative

impact by straining the area's construction capacity leading

to localized inflation.

5.6 Technology

The analysis is based on current, proven, and economi-
cally viable technology only. No attempt is made to examine
new technoloy.es being developed and their potential impact

on the forest industry options under consideration.
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5.7 Environmental Acceptability

It is assumed that a full Environmental Impact State-

ment would be required in each case as specified under Prov-

incial environment assessment legislation. Each option

would incorporate normal measures befitting a modern plant

to ensure compliance with established environmental stan-

dards. While specific measures may be required to ensure

the integerty of environmentally sensitive woodlands, no

major portion of the forest resource would be excluded from

development.

5.8 Planning Time Frame

The planning time frame begins in late 1983 and

is
projected in each case as follows:
- Viability studies and negotiations: 1 - 2 years
-~ Environmental assessment: 1.5 = 2 years
- Construction - newsprint mill 3 - 4 years
- CTMP mill 2.5 - 3 years
- sawmill (concurrent) 0.5 = 1 year
The earliest start of construction 1is, therefore,

earliest start-up of
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operations to be early 1989 for either of the newsprint mill
options or mid 1988 for either of the CTMP mill options.

For simplicity and comparability, however, all options are

assumed to start-up in early 1989.

5.9 Markets

There are two main considerations in selling the pro-
duct of any industry: can markets be identified in which
the product can compete effectively and what price is
obtainable for the product?

Because of the inaccessibility of the Goose Bay area by

road or rail, the products under consideration are at a

geographical disadvantage for competing in interior WNorth
American markets. On the other hand, its accessibility by
ocean going vessgsels allows these products to compete effect-
ively in tidewater markets anywhere in the world. Europe
would be the logical first choice because of its size and
proximity. Prospects for securing new markets in Europe for
incremental newsprint production at present are poor, how-
ever, because of unlimited duty free access granted to
Scandanavian producers by the EEC effective January ., 1984,
At the same time, EEC countries have decreased the quota on

Canadian imports to protect their own newsprint industries

from possible development of a fierce price competition.
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These same Scandanavian producers, however, are facing
shortages of fibre even to maintain their present production
capacity which may provide opportunities for a market CTMP

mill. While Newfoundland presently imports over calf its

lumber needs which could be largely offset by lumber produc-

ed in Labrador, this market is subject to periodic dumping

by mainland producers. Also Eertain large dimensions of
lumber would not generally be obtainable from Labrador.
Europe could offer sgsecondary or alternative markets for
lumber and there is a possibility that lumber could be ship-

ped with either CTMP or newsprint on the same vessels.

It is not the intent of this analysis to identify spe-
cific market opportunities just as it is not the intent to
identify specific investors. It 1is assumed that such

markets can be secured and that these will most likely be in

Europe. Selling prices in these markets are discussed later

in this report.

5.10 OQwnership

It is assumed that either of the forest industry
options under consideration would be operated as an indepen-
dent profit centre such that unused tax credits and allow-

ances available could not be transferred to other opera-

tions.
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If this was not the case, additional cash benefits

resulting from the use of these unused tax credits and

allowances by other operations would have to appear as a

positive cash flow credited to the Labrador operation.
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6. THE MODEL

6.1 General

Due to the similarity of the projects under study, it
was possible to construct only one computer model which
could be used for all cases. Each case is modelled using
the same basic logic but different input data. Segments of
the model not applicable to a particular case are ignored by

simply not entering input data for those segments.

A brief description of the modelling system and a list-

ing of the computer program for the model with explanatory

comments is given in Appendix A.

It should be noted that the modeir is not designed to
simulate day to day operations because, at that level, oper-
ating decisions are greatly influenced by current results in

a closed loop feedback system. Models of such systems are

called dynamic models and exhibit characteristics which can-
not be anticipated by studying their components in isola-
tion. By contrast, this model and feasibility studies in
general are concerned with much longer time frames and are

based on assumptions for all future inputs. There are cer-

tain elements of this model, however, which are of a dynamic

nature - for example, the calculation of tax deductions.
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6.2 Time Frame of the Analysis

The time frame over which cash flows are analyzed ex-

tends from the present through to the end of the expected
life of the project. In this instance, it is limited by the
useful life of the original investment, i.e., the time be-
yond which plant and equipmentlhave either worn out or be-
come technologically obsolete. Other projects may have dif-
ferent limitations -~ for example, the expected life of a

non-renewable resource project is determined by the extent

of reserves.

Industry experience indicates that the useful life of
plant and equipment for the types of projects in question is
between 20 and 25 years - assuming no radical changes in the
technology emerge in that time. No such changes are pre-
sently foreseen. Potential improvements in plant and equip-
ment may be identified during this period but these must be
evaluated on the basis of their attendant economic benefits
and would have no effect on this analysis. Thirty years was
chosen as the time frame for the analysis, however, because
there are no cash flows in the first three years, i.e. prior
to construction. The effective project life is only 27
years, thevrefore, and rhe effective operating life is 24
years. The analysis thus runs from 1983 to the year 2012.

Because of the effect of discounting on cash flows, extend
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ing the analysis further into the future would have very

little impact on the results.

6.3 Accounting Conventions

Cash flows are deemed to occur at the end of each year

which means that all cost and price inputs must be year end

values.

Canadian dollars is the currency used throughout the

analysis except that newsprint, CTMP, and lumber prices,
which are normally guoted in U.S. dollars are input in that
currency and subsequently converted to Canadian dollars at

the forecast exchange rate(s) over the period of the analy-

sis.
6.4 Procedure
The steps in the model are as follows:

Data is specified for all input variables in each period
of the analysis. Costs and prices are either specified

in current dollars or for some reference year, generally

the base year, 1983.
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Capital cost inputs are apportioned by asset class for

depreciation and tax purposes and by year of expenditure

to determine cash requirements.

All non-current dollar values are increased using gen-—

eral or specific estimates of combined inflation and

escalation rates from one year to the next.

Production levelsg are determined based on maximum utili-

zation of the available forest resource and specified

process parameters.

Variable and semi-variable production costs are calcul-

ated followed by sales revenues and associated costs

based on production levels.

Inventories and working capital cash reguirements are

calculated, followed by costs not related to produc~

tion.

A debt financing arrangement is invoked - if required -

for short term financing of working capital and long

term financing of plant capital. Interest expenses,

repayments and net cash requirements are calculated.

Pre—tax income is determined.
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9. Allowable deductions for tax purposes are calculated and

made to pre—tax income to yield taxable income.

10. Gross tax is determined. Investment tax crediteg are
calculated and deducted from gross tax to yield net tax

payable.

11. Operating cash flow is calculated and net cash require-

ments deducted to yield net cash flow.

12. Profitability measures based on discounting net cash

flows are calculated.

A flow chart 1illustrating these steps is given in

Figure 15, Appendix A.

6.5 Capital Expenditures

Lump sum capital costs are input separately for the
sawmill, pulp/paper mill, woodlands section and wharf. These
are apportioned in accordance with the following major asset
classes recognized by tax law: buildings and structures,

manufacturing equipment, non-manufacturing equipment, roads
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and bridges, harvesting equipment and woodlands camps. The
first three are applicable to sawmill and pulp/paper mill
capital expenditures while the remainder are exclusive to

the woodlands section. Wharf expenditures are considered to

come under buildings and structures. This breakdown was
chosen partly to correspond with the degree of refinement

available in capital cost estimates,

The timber resource is not considered to be a capital
asgset within the project as the Province would retain owner-
ship in order to have ultimate control over its management.
The right to use timber would likely be granted for a speci-

fied period which would be renewable subject to satisfactory

performance.

6.6 Inflation and Escalation

In order to arrive at cash flows in current dollars, it
is first necessary to estimate the rate of increase in all
cost and price inputs over the period of the analysis.
Ideally, a separate forecast would be made for each cost and
price input; however, it is usually more practical to group
similar types together £for this purpose. The model uses
both general and more specialized forecasts, which are input
as percentage increases from one year to the next. Costs

and prices referenced to some base year are compounded by
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the appropriate rate to arrive at their estimated future

values before being used elsewhere. In a few instances,

estimates are made and input directly in current dollars.

6.7 Production

Because the size of the resource could be a limiting
factor on the viability of these options, the model is
designed to be resource driven, i.e. production depends

primarily on the amount of resource available. This differs

from most real life situations which are market driven. In

this model, it is assumed that whatever is produced can be

sold. Production, however, is subject to operating rates

specified in input which are meant to reflect operating and

market conditions.

In a mechanical pulp mill, or in a paper mill based on
mechanical pulping, most of the wood which enters the pro-
cess is utilized in the finished product. Yields are typi-
cally in the range of 90-95%, Much of the residue which is
in the form of bark, fines, shive, knots and the like, is
recovered in modern plants as hog fuel and is burned to

generate steam used in the plant, partially offsetting the

need for purchased energy.
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The yield of sawmills is much lower particularly in
areas such as Labrador where the trees are relatively small
and a large proportion may be crooked and twisted. The
yield under such conditions is typically in the order of
50%.

Most of the residue in this case is recoverable in the

form of wood chips and is quite suitable for pulp and paper
production. The viability of many sawmilling operations,
depends on being able to obtain additional revenues froin the
sale of these wood chips to pulp and paper operations. Wood
chip residues from an integrated sawmill would supplement
pulpwood as a source of fibre and allow greater newsprint or

CTMP production. Other residues from the sawmill such as

bark and sawdust would be burned to generate steam,

Production is dependent on three characteristics of the
resource -~ the AAC, the proportion of this which is suitable

for sawmilling, and the average weighted density of the

wood.

The first step is to determine the production level of
the sawmill as this will also determine the amount of wood
chip residues which will be available to a newsprint or CTMP
mill. Consideration must be given here to the anticipated
operating rate, i.e. the differences from the normal number
of operating days each year and from the normal operating

efficiency. The relationship is as follows:
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SMPRD = AAC X %SLOG x LY x (SMOD/250) x (SMEF/0.95)

where, SMPRD = Lumber Production (m3/year)

ARC = Annual Allowable Cut (m3/year)

$SLOG = Sawlog Portion of the AAC (decimal fraction)
LY = Lumber Yield (decimal fraction)

SMOD = Sawmill Annual Operating Days

SMEF =

Sawmill Production Efficiency (decimal
fraction)

it is anticipated that there wéuld normally be 250 operating
days each year on the basis of a five day a week, one shift
per day operation and allowing for holidays and maintenance.
The normal production efficiency would be 95% which mneans

that installed capacity would be 5% greater than that per-

mitted by the resource.

The amount of wood chips available from the sawmill

then is:

WDCHP = (SMPRD/LY) X WDCHPY

where, WDCHP Wood Chips Available (m3/year)

SMPRD = Lumber Production (m3/year)
LY = Lumber Yield (decimal fraction)
WDCHPY = Wood Chip Yield (decimal fraction)

Note that wood chip yield is based on the wood entering the

sawmill and not residues from lumber production.

The raw material available for newsprint or CIMP pro-

duction is the amount of the AAC not suitable for lumber
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plus any wood chip residues available from the sawmill. The
calculation of production in this case is very similar to
that for the sawmill with the exception that the conversion
must be made from cubic meters to tonnes and that considera-
tion must be given to product water content and the possible
addition of chemical pulp to newsprint for quality reasons.
Chemical pulps are often miied with mechanical pulps in
making paper because of their longer fibres which improve

the strength of the product. Thus,

PMPRD = ({AAC x (1-%SLOG)) + WDCHP) x WDDEN x PY x (PMOD/
350) x (PMEF/0.95)/((1-CP) x {(1~WTR))

where, PMPRD Palp/Paper Production (tonnes/year)

AAC = Annual Allowable Cut (m3/year)

$SLOG = Sawlog Portion of the AAC (decimal fraction)

WDCHP = Wocd Chlps Available (m3)

WDDEN = Wood Density (oven dry tonnes/m3 green
volume)

PY = Pulp/Paper Yield (decimal fraction)

PMOD = Pulp/Paper Mill Operating Days

PMEF = Pulp/Paper Mill Production Efficiency

(decimal fraction)
WTR = Pulp/Paper Water Content (decimal fraction)
cp = PpPaper Chemical Pulp Content (decimal

fraction)

This would be a 24 hour a day, year round operation which
after allowing for holidays and maintenance would mean about
350 operating days per year normally. Again, the normal

production efficiency is anticipated to be 95%.
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The amount of sawlogs and pulpwood used and their total
is then calculated backwards from the production figures in
order to determine unit costs for harvesting and to allocate
harvesting costs between the sawmill and the pulp/paper
mill.

6.8 Variable and Semi-Variable. Production Costs

Production costs are classed as either variable, semi-
variable or fixed. Variable costs are those which are
directly proportional to production 1levels while fixed or
overhead costs are normally incurred irrespective of produc-

tion levels. Semi-variable cogsts, as the term implies,

exhibit characteristics of both variable and fixed costs

depending on the circumstances.

Variable production costs in a pulp/paper mill are:

wood, supplementary chemical pulp {(if required), power,

fuel, labour, chemicals, packaging materials, and

replacement parts.

The cost of harvesting and transporting wood to a mill
vyard is considered in the same terms as if it was a purchas-
ed commodity. It is first determined on a per cubic meter
basis and then translated into a cost per unit of product

using pulp/paper mill and sawmill operating parameters. The
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variable costs involved in harvesting and transporting wood
are: fuel, replacement parts, labour and stumpage. Stump-
age is a form of Provincial tax levied on each curic meter
of wood harvested and is meant to offset the cost to the
Province of providing general forestry services. Rates are
higher for sawlogs compared to pulpwood and in areas servic-
ed by access roads provided by Government; however, a
single representative figure is used in the model. All
these costs are input directly in terms of $/m because of
the way in which the harvesting costs were developed. Semi-
variable costs consist of management and office staff while
fixed costs are for forest management, insurance, and book
depreciation on capital assets. Salaries cost is determined
as the product of the number of salaried employees and the
average annual salary including benefits. Forest management
costs encompass silvicultural work carried out by the com-
pany involved and land taxes collected by Government and
used to offset the cost of providing forest fire and insect
protection. These are input as a yearly aggregate amount.
Woodlands insurance is applicable only to camps and mobile
equipment. Extrapolating from insurance costs in some known
situations, it is calculated in the model as 2.5% of the
initial capital cost of these assets and increases each
year. Book depreciation, as distinguished from tax depreci-

ation or capital cost allowance (CCA), is not used in
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calculating cash flows but is included solely for developing
product costs for comparison with prices and possibly with
product costs for other locations. All woodlands assets are
lumped together for this purpose and depreciated at 30%
declining balance which is common practice in the industry.
Overhead costs are summed and divided by the total wood
harvested to get their value in $/m3, This in turn is

added to direct costs to get the total cost of wood in

$/m3 delivered to the will yard.

The cost of wood per finished tonne of pulp or paper is

calculated using the following equation:

PMSWD = ( (PLOG

+

WDCHP) x $WD)/PMPRD

where, PM$WD Pulp/Paper Mill Wgod Cost ($/tonne)

PLOG = Pulpwood Usage {(m /year%
WDCHP = Wood Chips Ava%lable (m?/year)
$WD = Wood Cost ($/m>)

PMPRD =

Pulp/Paper Production (tonnes/year)

Wood chip residues from the sawmill are deemed to have the

same cost as logs.

The other variable cost components in pulp and paper
operations are: supplementary chemical pulp (if required),

power, fuel, labour, chemicals, packaging materials and
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replacement parts. Supplementary chemical pulp requirements

are specified as a percentage of the oven dry fibre content

of the finished product. The actual amount of chemical pulp

used is then calculated and multiplied by the market price
for the grade of pulp purchased. The calculation must take
into account any chemical pulp losses incurred in the pro-
cess and the fact that market pulp prices are quoted in air

dry tonnes (ADT), i.e. it contains 10% water and only 90%

fibre. The equation then is:

PMSCP = CP_x $CP
0.9 x (1-CPLS)

where, PM$CP Paper Mill Chemical Pulp Cost ($/tonne)

CP Paper Chemical Pulp Content (decimal
fraction)

SCP = Chemical Pulp Price ($/ADT)

CPLS =

Chemical Pulp Loss (decimal fraction)

Electricity cost 1is the product of the electricity
usage for a particular option in mWh/tonne and the
electricity price in $/mwh. Similarly, fuel cost is the
product of fuel usage for a particular option 1in

litres/tonne and the fuel price in $/litre.
Labour cost is calculated as follows:

PMSLBR = (PMLBR x 2080 x PMWG x (PMOD/350))/PMPRD

where, PMSLBR = Pulp/Paper Mill Labour Cost ($/tonne)
PMLBR = No. of Pulp/Paper Mill Hourly Workers
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PMWG = Pulp/Paper Mill Average Wage & Benefits

($/hr.)

PMOD

I

Pulp/Paper Mill Annual Operating Days
PMPRD

H

Pulp/Paper Production (tonnes/year)

Hourly workers include both operating and maintenance
employees; 2080 is the anticipated normal number of hours
worked per employee a year. Note that labour input is de-

pendent on the number of operating days a year but not on

operating efficiency.

Costs for chemicals, packaging materials, and replace-
ment parts are input individually in terms of $/tonne; an
allowance for miscellaneous items is included under packag-

ing mAaterials.

The only cost for a pulp/paper mill considered to be
semi-variable 1is that for management and office staff

salaries, and is calculated similar to 1its counterpart in

the woodlands section.

Variable and semi-variable cost components for a saw-
mill are much the same as those for a pulp/paper mill with
only a few differences: the requirement for supplementary
cher ‘-:al pulp is, of course, not applicable; there is no
significant amount of chemicals, packaging materials or
miscellaneous items used; and the equation for calculating

the wood cost component is modified as follows:
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SMSWD = ((SLOG - WDCHP) x $WD) /SMPRD

where, SMSWD Sawmill Wood Cost ($/m3)

SLOG = Sawlog Usage (m?/year)

WDCHP = Wood Chips Avallable (m3/year)
$WD = Wood Cost (S/m3)

SMPRD = Lumber Production (m3/year)

6.9 Sales

Sales are deemed to be eguivalent to production in any
given year and, therefore, gross revenue is the sum of pro-
duction times selling price per unit for the sawmill and
pulp/paper mill. Selling costs are those for sales staff
and related overhead expenses, the cost of trucking product
from the Muskrat Falls site to the wharf at North West
Point, ocean shipping, loading, unloading and delivery. The
cost of sales staff and related overhead is input as a frac-
tion of gross revenues and depends on the nature and extent
of the marketing effort required. Trucking and shipping
costs including handling are input separately as yearly
aggregates in current decllars per tonne as this is the way
in which the estimates were developed. Lumber volumes are
converted to weight to calculate applicable transportation
and handling costs at 2.5 m3/tonne which 1is approximately

the volume occupied per tonne of pulp or paper.

6.10 Inventories and Working Capital

Wworking capital is the cash required to carry inven-

tories and accounts receivable less accounts payable. For
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the purpose of calculation, inventories are broken down into
four categories: spare parts, wood, other raw materials,
and finished goods. Inventories are valued at their average
level over each year -~ not at their year end level. Inven-
tory levels for input commodities such as wood, fuel, etc.
(excluding spare parts) are specified in terms of the number
of days of operation which can be sustained at the average
rate of consumption for the commodity. Similarly, product
inventory levels are specified in terms of the number of
days production on hand at the average rate of production.
This facilitates examination of any potential cost penalty
jmposed by the 1length of the shipping season. Based on
estimates obtained for existing Canadian mills, the value of
spare parts inventories carried in the first year of opera-
tion is calculated as 1.5% of the initial capital cost for a
pulp/paper mill and sawmill. This value increases each year
thereafter. Thus any penalties in capital costs associated
with locating in Labrador are also shared by this item. For
the other categories, the average inventory carried, in
days, is divided by 365 days/year and multiplied by the
total cash paid out under each category in a year to obtain

the amount of money %*ied up in inventory on average.

Wood inventory is wvalued based on variable and semi-

variable costs incurred is as follows:

SWDINV = (WDINV/365) x (({PLOG + SLOG) x WD$VAR x 0.82)
+ WDSSAL)
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where, SWDINV Wood Inventory Value ($/year)

WDINV = Average Wood Inventory (days/year)
PLOG = Pulp Log Usaae (m3/year)

SLOG = Saw Log Usage im3,‘year)

WDS$VAR = Wood Variable Cost ($/m3)

WD$SAL = Woodlands Salaries Cost ($/year)

only 40% of wood inventories are deemed to be in the mill
yard and valued at 100% of the cost to that point. The re-
maining 60% is at various stages in the harvesting system
and is valued at 70% of the final cost. The weighted aver-

age value of all wood inventories is therefore ((0.4 x 1.0)

+ (0.6 x 0.7)) = .82 or 82% of the cost delivered to the
mill yard.
Inventories of other raw materials are: fuel used in

the woodlands section; chemical pulp (if required), fuel,
chemicals and packaging materials used in the pulp/paper
mill; and fuel used in kilns to dry lumber. They are valued

on the basis of costs for purchases as follows:

SRMINV RMINV/365) x (({PLOG + SLOG) x WDSFL)

=
+ (PMPRD x (PMSCP + PMSFL + DPMSCHM + PMSPKG))
+ (SMPRD x SMSFL))

where, SRMINV Other Raw Materials Inventory Value ($/year)

RMINV = Other Raw Materials Inventory ({(days/year)

PLOG = Pulpwood Usage §m3/year)

SLOG = Sawlog Usage (m?/year)

WD$FL = Woodlands Fuel Cost {$/1a3)

PMPRD = Pulp/Paper Production (tonrnes/year)

PMSCP = Paper Mill Chemical Pulp Cost (§/tonne)

PMSFL = Pulp/Paper Mill Fuel Cost ($/tonne)

PMSCHM = Pulp/Paper Mill Chemicals Cost ($/tonne)

PMSPKG = Pulp/Paper Mill Packaging Materials Cost
($/tonne)

SMPRD = Lumber Production (m3/§ear)

SMSFL = Sawmill Fuel Cost ($/m°)
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Finished goods inventories are valued on the basis of

variable and semi~variable costs incurred for the pulp/paper

mill and the sawmill, i.e.

$FGINV = (FGINV/365) x ((PMPRD x PM$SVAR) + (SMPRD x SMS$VAR)
+ PM$SAL + SM$SAL)

where, $FGINV = Finished Goods Inventory Value ($/year)

FGINV = Finished Goods Inventory (days/year)
PMPRD = Pulp/Paper Production (tonnes/year)
PM$VAR = Pulp/Paper Mill Variable Cost ($/tonne)
SMPRD = Lumber Production (m3/year

SM$VAR = Sawmill Variable Cost ($/m-)

PM$SAL = Pulp/Paper Mill Salaries Cost ($/year)
SM$SAL = Sawmill Salaries Cost ($/year)

Accounts receivable represents the average amount of

sales revenue outstanding and is calculated in much the same

way as inventories are valued:

SACREC = (ACREC/365) x $SSALES
where, SACREC = Value of Accounts Receivable (§)
ACREC = Average Delay in Receiving Payments on Sales
(days)
SSALES = Total Value of Sales ($)

and the average delay in receiving payments is specified in

input.

The value of accounts payable represents working

capital which is not required because of time lags in paying
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for costs incurred in the production of finished goods and

is, therefore, calculated similarly:

SACPAY = (ACPAY/365) x ((PMPRD x PMSVAR) + (SMPRD %X SM$VAR)
+ PMSSAL + SMSSAL))

where, SACPAY Value of Accounts pPayable ($/year)

ACPAY = Average Delay in Making Payments on Finished
Goods (days/year)

PMPRD = Pulp/Paper Production (tonnes/year)

PMSVAR = Pulp/Paper Mill vVariable Cost ($/tonne)

SMPRD = Lumber Production (m3/year)

SM$VAR = Sawmill Variable Costs ($/m3)

PM$SAL = Pulp/Paper Mill Salaries Cost ($/year)

SM$SAL = Sawmill Salaries Cost ($/year)

The change in working capital from year to year is the
cash requirement for this component. Capital expenditures

must be added to this to determine total cash requirements.

6.11 Fixed Costs

oOoverhead cost items for a pulp/paper mill and sawmill

are insurances, property tax and book depreciation.

Insurance premiums are estimated on the basis of aver-
age figures for Canadian industry at 0.5% of the total of
capital costs and the value of inventories for the pulp/
paper mill and sawmill and are increased yearly. Note that

the wharf is also insured but that this cost in not included
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in overheads for either a wpulp/paper mill or sawmill in
determining product costs. Rather, it appears as a

non—-operating cash flow expense on the cash flow statement.

Property taxes or grants to municipalities paid by the
three existing pulp and paper mills in Newfoundland range
between $300,000 and $1,000,000. A Muskrat Falls/North West
Point operation would not fall within any present municipal
boundaries; however, as the town of Happy Valley -~ Goose Bay
will be directly affected and may lobby for such a tax or
grant, a rate of 0.25% of total capital cost, again increas-

ed yearly, has been included.

Again, book depreciation is only used t0o generate com-
parative product costs and does not contribute to the calcu-
lation of cash flows. The method used is 5% straight 1line

depreciation, which is the common induatry practice in this

instance.

6.12 Debt Financing

The base case analysis assumes that these projects will
be 100% equity financed, however, most projects are not
financed this way. In general, if the ROR on 100% equity is

greater than the interest rate for borrowed money, it makes
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sense to take on debt and increase leverage on the invest-
ment. This may even be true for interest rates somewhat
above the ROR on 100% equity because interest is deductable
from taxable income.

A debt financing capability has there-

fore, been built into the model for use in later stages of

the analysis.

In accordance with normal accounting convention, debt

financing 1is considered either short term or long term.
Short term financing is deemed to be drawn from an operating
line of credit as required and fully repaid within a year
along with interest, compounded monthly. It is applied
solely to working capital cash requirements for inventories
ard accounts receivable net of accounts payable. The per-

centage to be financed in this way and the interest rate(s)

are gspecified in input.

Long term financing is used in the model to pay a por-
tion of initial capital costs, i.e. those incurred prior to
start-up. Ongoing cash requirements after start-up for
roads and bridges and for replacement of harvesting equip-
ment, however, are paid out of operating revenues. Long
term debt is deemed to be in the form of loans or mortgages
having equal, blended payments based on monthly compounding
rather than semi-annual compounding which is also common in

Canadian mortgages. The percentage of capital costs to be
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covered by long term financing as opposed to inputs of cash
equity by the investor is specified in input to the model as
well as the interest rate(s). No payments are made prior to
start-up as there are no operating revenues from which to
draw and, therefore, the investor would have to increase his
equity contribution beyond the specified percentage. Inter-
est accruing during this period is capitalized and added to
the principal owing. All debt must be repaid within the
time frame of the model for the analysis to be valid. More-
over, any long term financing agreement will certainly re-
quire repayment in full within the expected life of the pro-
ject if not earlier. Consequently, all long term financing

is based on a 20 year repayment period which means that the

last payment is in the year 2008,

The appropriate level of both short and long term fin-
ancing must be determined by trial and error because their
combined effect may exceed desirable norms. Two measures
are provided in the model to help in this process - current
ratio and debt/net assets ratio. Current ratio - computed
by dividing current liabilities into current assets - is the
most commonly used measure of short term solvency, i.e. it
indicates the extent to which claims of short term creditors
are covuied by assets which are expected to be converted to

cash before the claims are due. Specifically,
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CR = S$INV + SACREC
CPLTD + STD + SACPAY

where, CR Current Ratio

SINV = Value of Inventories (§)

SACREC = Value of Accounts Receivable ($)
CPLTD = Current Portion of Long Term Debt ($)
STD = Short Term Debt ($)

$ACPAY = Value of Accounts Payable ($)

The current ratio should never be less than 1,0 and the norm
for the industry is about 1.6. Debt/net z sets ratio meas-
ures the share of risk borne by creditors relative to the
investor/owner and the leverage with which the latter exerts

control and stands to profit on its equity.

o/A = LTD + STD
SCAP - SDEP + S$INV + ACREC

where, D/A Debt /Net Assets Ratio

LTD = Balance Owing on Long Term Debt (§)
STD = Short Term Debt ($)

SCAP = Accumulated Capital Expenditures ($)
SDEP = Accumulated Depreciation

SINV = Value of Inventories ($)

SACREC = Value of Accounts Receivable ($)

The norm for the industry ranges between 0.0 and 0.6.
This is used rather than debt/equity ratio as the latter
requires a knowledge of the disposition of future earnings
to determine equity, i.e., whether it is to be retained or

declared as dividends.
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Actual cash outlays for interest on both short term anad
long term debt are deducted £rom pre-tax income. Repayment
of principal becomes a cash requirement to be deducted from
operating cash flow. Net cash requirements in any year,
therefore, are equal to the sum of capital costs and
additions to working capital less cash inflows from short

and long term debt plus any repayment of long term debt.

6.13 Corporate Tax

Pre-tax income is simply gross revenues less operating
and sales expenses, property tax, insurance premiums not
otherwise accounted for and interest on debt. Book depreci-
ation, which was included in operating expenses, must be
added back at this point as this is actually an after tax
expense and does not enter into the calculation of cash

flow. If the result is negative, it is a loss.

Corporate taxes are calculated as a percentage of tax-~
able income i.e. pre-tax income less any deductions permit-
ted by tax law. The model takes into account the three most
important deductions: capital cost allowance (CCA), operat-

ing losses of other years, and inventory allowance.

CCA is depreciation on capital assets recognized by tax

law as distinguished from book depreciation which 1is an
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accounting practice used within a company to charge off the
loss in value of capital assets over time against revenue.
CCA may vary as required to reduce taxable income up to
specified maximum rates for individual asset classes whereas
book depreciation 1is wusually constant. The maximum CCA

rates applicable in the model are as follows:

Tabel 3 - CAPITAL COST ALLOWANCE (CCA) SCHEDULE

Assets Class Methodl Rate
Buildings & Structures 6 D.B. 10%
Manufacturing Equipment 29 S.L. (Yr.l) 25%

(Yr.2) 50%

(Yr.3) 25%
Non-Manufacturing Equipment 8 D.B. 20%
Woodlands Camps 10 D.B. 30%
Harvesting Equipment 10 D.B. 30%
Roads & Bridges 17 D.B. 8%

1. D.B. - Declining Balance; S.L. - Straight Line.

Under the straight 1line method, depreciation is always a
percentage of the initial capital value whereas under the
declining balance method, it is a percentage of the unde-
preciated balance. Consequently, the amount of CCA available
can accumulate under the former but not the latter. In
either case, the value of depreciable assets is deemed to be
reduced by the amount of any government grants or tax

credits for CCA purposes. Any unused CCA can be carried

forward indefinitely.
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Operating losses in the five years immediately
preceeding a given year or in the year immediately following
may also be used to reduce taxable income. Because of
operating assumptions, however, no situations should arise

in this analysis where a loss could be carried back. To

simplify construction of the computer program, therefore,

the model only carries losses forward.

Inventory allowance provides for up to 3% of the open-
ing value of all inventories to be deducted from taxable in-
come. This calculation is somewhat construed in the model,
however, because inventories are valued at their average
yearly level using year end costs and prices and not at
their opening value. Unlike CCA and operating losses of
other years, inventory allowance can only be used in the

yvear for which it is calculated.

H

The projects under study may also qualify for Federal
investment tax credits which allow a specified percentage of
capital expenditures on certified property to be deducted
directly from tax payable. The investment tax credit norm-
ally applicable in Newfoundland is 20%, however, a special
tax credit of 50% is offered in Labrador as incentive for
industries to 1locate or expand there. This higher tax
credit is due to expire in 1985. Certified property is

interpreted to include assets classed in the model as



manufacturing equipment. An investment tax credit may be
applied in full against the first $15,000 of Federal tax
otherwise payable and against one-half of any excess up to
the extent of available unused tax credits. Unused tax
credits can be carried forward up to five vyears. No

provision is made <for wusing +tax credits in preceeding

years.l

Since the amount of any investment tax credit used will
reduce the deemed value of assets for CCA purposes, an
inter-dependent relationship exists between Federal tax pay-
able, taxable income, CCA, the deemed value of assets and

investment tax credits. Therefore, the maximum investment

tax credit useable in a given year must be calculated using

the folliowing formulas:

If Federal tax otherwise payable is less than or equal to

$15,000:
x = a(b-e-cd)

l-ac

If Federal tax otherwise payable is greater than $15,000:

l. Since this model was developed, changes have been
made to the regulations governing the use of investment tax
credits: l. available tax credits can now be applied in any
amount up to the level of tax payable, 2. investment tax

credits can now be carried forward up to 7 years and back 3
years.
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x = 0.5(a(b-e-cd) + 15000)
1-0.5ac

where, x = maximum investment tax credit for the year.
a = Federal income tax rate (after abatement).

b = taxable income before deduction of CCA

c = weighted average rate for CCA on assets eligible
for investment tax credit.
d = capital cost of eligible assets before CCA or

investment tax credit.
e = CCA on undepreciated value of assets forward from
previous year plus CCA on capital additions not

eligible for investment tax credit.

There 1s considerable flexibility under tax regulations
regarding the way in which tax deductions and credits can be
used together to minimize tax; the optimum combination often
can only be found by trial and error which may not be prac-
tical. To avoid this problem in the model, all available
deductions are first used to try to reduce taxable income to
nil after which investment tax credits are applied to any
federal tax payable. Moreover, inventory allowance, operat-
ing losses of other years, and CCA are used in that order to
ensure that any unused deducticns are available as 1long as

possible.
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As this is considered a stand alone operation, unused
tax deductions and credits are not transferable to other
operations. If they were, the resulting reduction in taxes
on these other operations should be credited to this project
to reflect the added attractiveness of the investment. The
ability of a company to absorb any tax deductions and
credits which are unable to be utilized by a project may be

an important consideration 1in searching out prospective

investors.

The basic Federal tax rate on corporate income is 46%,
however, a 1l0% tax credit or abatement is universally
applied to compensate for Provincial corporate taxes payable
and a further reduction of 6% is allowed on manufacturing
and processing profits not subject to a small business
deduction., To this is added a 1.5% Federal surtax making
the net Federal tax rate 31.5%. The Provincial tax rate in
Newfoundland on large businesses when the model was develop-
ed was 16% of taxable income. The combined Federal and

Provincial corporate tax rate is, therefore, 47.5%.

6.14 Cash Flow and Minimum Investment Criteria

Cash flow from operations 1is simply pre-tax income

(before depreciation) less corporate taxes payable. Net
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cash flow is operating cash flow less total c¢ash require-

ments plus the residual value of the investment at the end

of the analysis.

This residual value is the amount of cash which could
be expected to be recovered from the disposal of assets.
The plant is fully depreciated by this point and is suppos=-
edly worthless unless there is a new influx of capital which
would allow it to replace worn out equipment and continue to
operate. Its salvage value as scrap would be only marginal
as well because of its isolated location and distance from
scrap markets. The proper residual wvalue is the amount of
working capital tied up in liquid assets, i.e. 1inventories

and accounts receivable, in the last year of the analysis.

ROR is the most common measure of investment attract-
iveness in the industry and at present the minimum ROR after
taxes, required on an investment ranges between 10% and 20%
depending on its scale and the cost of capital to a partic-
ular company. 15% was, therefore, chosen as the nominal

hurdle rate for this investment or the discount rate for

calculating NPV.
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7. BASE CASE INPUTS AND ASSUMPTIONS

7.1 General

Each of the forest industry options under consideration

was initially evaluated for \ single base case scenario.

In developing the scenérios and corresponding input
data, emphasis was placed on using consistent judgement and
the most reliable information available. Unsubstantive
biases and safety margins were avoided so that uncertainty
and risk could be kept a separate issue and. dealt with
properly at some later stage. Moreover, no government
financial incentives were assumed beyond normal tax
deductions and credits in order to determine if there is a
need for such incentives and, if so, the most effective

means of providing them.

7.2 Resource Parameters

Detailed information on the timber resource and its
sources is provided in Chapter 3. To recapitulate the three

characteristics which determine production levels:

Annual Allowable Cut (AAC)

i

360,000 m3

Maximum Sawlog Portion = 30%
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Average Weighted Wood Density = 0.415 tonnes/m3

(oven dry weight per unit volume of green wood)

The AAC and the average weighted wood density are, of

course, constant and apply to all cases. Where a sawmill is
not a consideration, no distinction is made between sawlogs
and pulpwood and all of the wood is used by the pulp/paper

mill. Otherwise the maximum sawlog portion is directed to

lumber production as this will indicate the maximum benefit

or penalty associated with an integrated sawmill.

According to the Department of Forest Resources and

Lands, the AAC could only be increased on the gample that
new harvesting and silviculture technology would be devel-
oped to bring areas which are currently uneconomical to

harvest into production and +to increase the rate of tree

regeneration. The maximum potential for this would be about

40,000 m3 per year.

7.3 Estimates of Cost and Price Increases

A compila‘ion of combined inflation and escalation

rates used in the model is given in Table 4.

All of these were developed in conjunction with cost

estimates used in the Anaconda aluminum smelter study. It
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Table 4 - COST AND PRICE INCREASES AS PERCENTAGE

CHANGE OVER PREVIOUS YEAR

Bldgs &
Equipt.

Wages &
Fuel Salaries

Indus.
Chem.

G.N.P.

Zonsumer
Prices

Year

8.0

6.6

1984

6.8

1985

7.0

8.3

8.7

6.7

6.8
6,3

1986
1287
1988
1989
1990
1991

8.1

6.0

5.9
6

l2

5.

6.1

5.9 5.8 4.3 6.6 .
7.0

1992

7.9

5.9 8.5

7.0
7.3

6.1

1993
1994
1995

5.9

6.0

2.4

5.8

7.0

L4

6.6

6.3 5.6

1996

7.0 5.8 5.8 6.6 .

1997

5.8 7.4 6.6 .
6.3 7.8

6.7

1998
1999

6.6

6.1

6.3
6.1

6.6

7.0

5.7

2000

6.1

2001

5.7

6.1
6.1
6.1

2002

2003

. 7.6

7.0

5.7

2004

6.1
6.1

2005

. 7.6

5.7

2006

6.1 5.7

6.1

2007

2008

6.1

2009

6.1

2010

5.7 7.0
5.7

6.1

2011

6.1

2012

6.3 -
Average of Means:

Mean

6.7
0.33

0.00

0.17 31

l1.18

0.37

S.D.
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was decided to avail of these because of their coincidence
with this study and because the benefits of undertaking to
develop new forecasts specially for this study were not con-
gsidered sufficient to offset the time and resources requir-

ed.

The estimates of rates of increase in consumer prices,
gross hational product (GNP’, industrial chemical prices,
fuel prices and labour rates were developed by Atlantic
Richfield Corporation (ARCO), the parent company of Anaconda
Aluminum. Such forecasts are regularly prepared by ARCO for
the purpose of long range planning and at other times as
necessary, such as for the Newfoundland a.uminum smelter
study. They are derived using econometric models which
relate activity in various sectors of the economy but may be
adjucted on the basis of market research and certain indus-
try knowledge. Egcalators for consumer prices and GNP are
both used for cost items of a general nature with the dist-
inction being that the former apply primarily to purchased
goods. Note that insurances and property taxes which are
calculated as percentages of initial capital costs, as dis-
cussed in the last chapter, are increased using the rates
for GWP except for woodlands insurance which is increased by

the rates for consumer prices.
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The building and equipment escalation rates were pro-
posed "by Fenco Newfoundland Limited - Lavalin, the engineer-
ing com;;any which developed the detailed capital cost esti-
mates for the Anaconda aluminum smelter study. They are
based on their judgement of trends in the economy, their
considerable experience with large scale projects, and on

local conditions.

Rates of increase in power prices, and shipping and

trucking costs are discussed later in this chapter.

7.4 Capital Cost Estimates

Capital cost estimates for production facilities are
based on those prepared by Sandwell Management Consultants

in the Lzbrador Forest Industry Development Phase 1 -

Project Identification Study, 1979, for a newsprint mill,
TMP mill, and an integrated sawmill of similar capacities to
those envisaged in this analysis. These are used because
they take into account incremental costs associated with a
Labrador site and compare rationally with other estimates
and known costs for similar projects. Capital costs for a
CTMP mill were estimated from those for a TMP mill by adding

incremental cost components.
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The Sandwell estimates are for the first quarter, 1979,
and, therefore, required updating to fourth quarter, 1983
levels. The details of these calculations are given in

Appendix B under Plant Capital.

Capital cost components were first grouped to roughly
correspond with asset classes used in the model, i.e.
buildings and structures, manufacturing equipment and non-
manufacturing equipment. These costs include "the cost of
materials and machinery, freight to the millsite, applicable
taxes and the direct cost of labour employed in erection and
installation".l Multipliers derived from Statistics
Canada price indexes corresponding to these categories were
applied to increase these costs to 1982, fourth gquarter

levels - the latest period for which statistics were avail-

able.

“All indirect costs such as the cost of contractor's
supervision, purchasing, inspection, expediting, insurance,
legal fees, warehousing and accounting; the cost of renting

or otherwise providing construction equipment, tools and

l. Sandwell Management Consultants Limited, Labrador
Forest Industry Development, Phase I - Project Identifica-
tion Study:; Department of Forest Resources and Lands,

Government of Newfoundland and Labrador, Vancouver; 1979;
pp. 127

2. Ibid
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temporary facilities; personnel costs and subsistence allow-
ances; {and) contractors profit"2 are grouped separately
as construction overhead. The estimates also include allow-
ances for engineering services and for contingencies to
cover the cost of possible changes in process or design dur-
ing engineering, construction or initial operating stages.
Construction overhead, engim_eering services and contingen-
cies together amount to approximately 25% of direct costs

for structures and equipment in 1979 and were assumed to be

in the same proportion for 1982,

Provision is also made for start-up expenses which were

increased in proportion to the total increase in direct and

indirect costs.

The estimates do not include dock facilities, permanent
housing for employees, on-site generation of emergency or
supplementary electric power, capital associated with the
woodlands section, capitalized interest during construction

or financing charges which might arise from the issuance of

shares and debentures.

Indirect costs - i.e. construction overhead, engin-
eering services, contingencies - and start-up expenses, were
added to direct costs for buildings and structures, manu-

facturing equipment, and non-manufacturing equipment on a
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pro-rata basis. A further 7% was applied for 1983 in line
with the recommendation of Fencoe Newfoundland Limited -

Lavalin regarding capital ccst estimates they prepared for

the Anaconda aluminum smelter study.

The resulting capital costs for plant in $1983 are as

follows:

Table 5 - CAPITAL COST ESTIMATES - NEWSPRINT MILL

T™MP MILL AND SAWMILL

($ millions, 1983)

Newsprint Mill TMP Mill Sawmill

Buildings & Structures B83.2 51.6 4.9
Manufacturing Equipment 127.1 68.7 4.7
Non-Manufacturing Equipment _74.3 _48.0 3.7

284.6 168.3  13.3

The newsprint mill cost is comparable with a recent
estimate of $270 million for a mill of 160,000 tonnes annual
capacity proposed for Matane, Quebec. The only greenfield
newsprint mill built in Eastern Canada since 1937 was one of
similar size completed in 1981 at Amos, Quebec at a final
cost of $190 million. This mill is not identical in con-
cept, however, in that its fibre supply consists entirely of
wood chip residues from nearby sawmills eliminating much of

the cost for wood preparation and handling facilities.
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There are only two market TMP mills in Canada, the new-
est of which was built at Quesnel, British Columbia, in 1980
at a final cost of about $100 million. It, too, depends
greatly on sawmill residues for its fibre supply and is not
directly comparable to the situation envisaged for Labrador.
Consolidated Bathurst recently completed conversion of its
kraft pulp mill at Bathurst, New Brunswick, to produce CTMP
for conversion to newsprint in its mill in England, The
cost of this project was about $115 million but, again, this
is not indicative of greenfield costs. The Quesnel mill is
currently being converted for marketing reasons to produce
bleached CTMP at an estimated cost in 1982 of $11 million.
Some of *his may be attributable to inefficiencies in con-
verting existing plant which would not be incurred in a new
facility. The incremental capital cost of a CTMP mill over
a TMP mill is also dependent on the degree of bleaching re-
quired and the bleaching process used., A medium degree of
bleaching is assumed necessary for a CTMP mill in Labrador
to allow flexibility in the end use of the product. Capital
costs are based on a two stage system using sodium hydrox-
ide/sodium sulphite. Industry sources place the incremental
cost of this sgystem in Labrador at about $12 million (1983)
virtually all of which is associated with non-manufacturing
equipment in the bleach plant. The capital cost of a CTMP

mill in Labrador is therefore estimated to be:
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Table 6 - CAPITAL COST ESTIMATES - CTMP MILL

($ millions, 1983)

CTMP Mill
Buildings & Structures 51.6
Manufacturing Equipment 68.7
Non-Manufacturing Equipment 60.0
180.3

The total plant cost for each of the newsprint mill,
CTMP mill, and the sawmill were confirmed by industry
sources as being appropriate at this level of analysis for a
Labrador site but higher than would be anticipated in Cen-
tral Canada by between 10% and 30%. The capital cost esti-
mates prepared by Fenco Newfoundland Limited - Lavalin for
an aluminum smelter at North West Point indicated that this
differential in construction costs should only be in the
order of 6% to 10%. If the viability of an option is sensi-
tive to this factor, further refinement of capital costs may

significantly improve its attractiveness.

Pulp/paper mill capital costs are input to the model as
aggregate amounts for each option, i.e. a newsprint mill, a
CTMP mill, and a sawmill. Expenditures 1in each year are
specified as a percentage of this aggregate amount corres-

ponding to each of the asset classes. These percentages
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were developed from information obtained on similar projects

elsewhere and are as follows:

Table 7 - NEWSPRINT MILL/CTMP MILL CAPITAL EXPENDITURES BY

YEAR AS PERCENTAGE OF TOTAL COST

YEAR OF CONSTRUCTION

1 2 3
Buildings & Structures 3.5 (12) 25.7 (88) 0 (0)
Manufacturing Equipment 6.7 (15) 22.8 (51) 15.2 (34)

Non-Manufacturing Equipment 3.9 (15) 13.3 (51) 8.9 (34)

NOTE: Figures in brackets are percentage of expenditures

within asset classes. All sawmill expenditures occur in the
last year of construction.

The cost of constructing additional warehouse space at
dockside at North West Point for outgoing finished products
and miscellaneous incoming commodities is considered to be
covered by warehouse costs included in the estimates of
plant capital. These provided for seven months of finished
goods inventory on site plus an additional month for entre-
pot inventory. Since 1investigations and demonstration

voyages initiated by the Department of Development have
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shown that year round ocean shipping is feasible, however,

warehouse space need only be provided for two months inven-~

tory =~ one month being the normal level to accommodate
shipping schedules and market fluctuations and an additional

month to allow for any unforeseen shipping disruptions due

to abnormal ice or weather conditions. Inventory levels are

discussed in more detail later in this chapter.

The cost of constructing a wharf and topside loading
facilities are based on estimates prepared by Fenco New-
foundland Limited — Lavalin in conjunction with the Anaconda
aluminum smelter project, the details of which are given in
Appendix B under Wharf Capital. These estimates looked at
two alternatives for providing twc berths. Berth #1 was
designed for ships up to 40,000 dwt carrying bulk cargo and

liguid fuels while berth #2 was designed for ships up to

25,000 dwt carrying miscellaneous j.coming commodities and
outgoing finished products, i.e. aluminum. Most of the
capital cost involved is for piles because of the extra~
ordinarily poor socil conditions at North West Point. This
is more pronounced in the case of berth #2 where design
loading is 2500 1b/ft? gag compared to 500 1b/ft? for
berth #1 because of a regquirement to stockpile product on
the wharf prior to shipment. The difference between the two

alternatives considered is that the position of the wharf is

much closer to the shore in the second but requires dredg-
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ing. The study showed that there was no particular advan-

tage to alternative #2.

The cost estimate used in the model for the wharf is

$34.7 million which is the cost of berth #l, alternative #1.

and associated items for 1982 and increased by 7% for 1983

as before. While this estimate may not reflect specific

requirements for handling and shipping pulp, paper and

lumber, it was used because it takes into account costs

peculiar to the site which are believed to be much more

significant.

Expenditures on the wharf in each year of construction

were determined in conjunction with capital costs as

follows:

Table 8 -~ WHARF CAPITAL EXPENDITURES BY YEAR

AS PERCENTAGE OF TOTAL COST

YEAR OF CONSTRUCTION

1 2 3

Buildings & Structures 43.0 47.0 10.0

Plant and wharf capital costs are increased each year

in the model by the rates shown under "buildings and equip-

ment" in Table 4.
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Capital and operating costs associated with the wood-
lands section were developed by the Department of Forest
Resources and Lands based on an AAC of 360,000 m3, 100%
pulpwood, and 150 working days per year. A combined saw-
log/pulpwood harvesting cperation would involve some addi-
tional but undetermined labour cost for sorting logs. 150
working days is equivalenﬁ to eight operating months;
harvesting would be curtailed for four months in the spring
of each year because of melting snow and soft ground. This
is about one month longer than experienced on the island of
Newfoundland. A fairly conventional 1labour intensive har-
vesting system is assumed entailing manual felling of trees,
mechanical delimbing and slashing at roadside and 8 ft. log
lengths for transportation. 25% of the loggers would com-
mute from their homes in the Goose Bay area to work while
the other 75% would be housed in camps because of the dis-

tance of cutting operations from Happy Valley - Goose Bay

and the expected high projection of non-resident workers.

A detailed breakdown of woodlands capital costs is

given in Appendix B which is summarized below:
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Table 9 - CAPITAL COST ESTIMATES - WOODLANDS SECTION

($ millions, 1983)

All Options

Harvesting Equipment 16.6
camps 1.8
Roads & Bridges 16.8

35.2

Harvesting equipment costs are based on quotations by
local retailers and include all applicable taxes. Discounts
normally available on large purchases have been taken into
account. $16.6 million (1983) is, however, only the initial
cost - this equipment normally lasts only about five years
and must be replaced on a continuing basis. It is therefore
assumed that one-fifth of this cost on a current dollar
basis will be incurred each year after the first few years

of operation. The schedule is as follows:

Table 10 - HARVESTING EQUIPMENT EXPENDITURES BY YEAR

AS PERCENTAGE OF INITIAL COST

Const. End Start-up Yr. 2 Yr. 3 Yr. 4 Yr. 5 Etc.

100% 0% 6.6% 13.3% 20% 20% 20%
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Camps include dormatory, eating and recreation build-

ings, and other structures such as a garage and weigh

scales. All associated furnishings, equipment and services

are included. Quotations were obtained based on metal clad
buildings and pre-fabricating portable units. Expenditures
for this item are all deemed to occur in the last year of

construction, i.e. the year prior to start-up.

Estimates for roads and bridges are based on average
costs actually incurred on the island of Newfoundland except

for the bridge at Muskrat Falls which was estimated in con-

junction with the Department »f Transportation for a two
lane steel structure suitable as an integral part of the

future Trans-Labrador Highway. Road and bridge construction
can take place, over a ten year period but must begin by the
year prior to start-up to maintain continuity of fibre
supply. A bridge at Muskrat Falls would take two years to
complete which means that the South side of the Churchill
River would not be accessible until the year after start-up.
Sufficient fibre would be available from the existing woods

road network on the North side, however, during this period.

The schedule of road and bridge expenditures is as follows:
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Table 11 - ROADS AND BRIDGES EXPENDITURES BY YEAR

($ millions, 1983)

Const. End. Start up Yr.2 Yr.9 Total

Bridge at Muskrat

Falls 2.5 1.3 n/a n/a 3.8
Roads & Bridges 1.3 1.3 1.3 1.3 13.0
Total 3.8 2.6 1.3 1.3 16.8

Road and bridge construction would be contracted out.

The rate of increase in harvesting equipment costs is
assumed to be in line with the consumer price index, while
that for roads and bridges is assumed to correspond with the
rate of increase in GNP. The rate of increase indicated for

buildings and structures in Table 4 is applied to the cost

of camp facilities.

7.5 Production Parameters

Base case production parameters are based on industry
ncrms except where conditions in Labrador dictate otherwise.
These parameters were determined in consultation with people
in the industry and from a wide range of written material.

A compilation of these parameters is given in Table 12.
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NEWSPRINT MILL CTMP MILL SAWMILL

Product Water Content 8%
(by weight)

Supplementary Chemical Pulp 0%
(by weight)

Chemical Pulp Loss 1%
pProduct Yield on Wood 91%
Wood Chip Yield N/A
Annual Operating Days 350

Operating Efficiency

10%

N/A

N/A

20%

350

70% in start-up year

95% thereafterx

20% approx.
(Kiln Dried)

N/A

N/A

48%

38%

250
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Water content in newsprint is determined by quality

considerations but does not vary much outside the 7% to 8%
range. In market pulp, however, the price is quoted in air
dry tonnes (ADT) which means that a customex pays for 10%

water no matter what the actual content is.

Because of the high black spruce content of the forest
and its excellent characteristics as a pulp, it is believed
that no supplementary chemical pulp would be reguired to
obtain satisfactory sheet strength in newsprint produced in
Labrador. This 1is substantiated by +the fact that the
recently constructed newsprint mill at Amos, Quebec is using

an almost identical fibre supply in terms of species compos-

ition, density, age, etc. and to date has not had to add any

chemical pulp.

Yield in the actual TMP process is about 95% and in the
CTMP process about 93% because of some extra losses in pre-
cooking the wood chips. Other losses between input and out-
put through wastage or deterioration amount to about 3%. An

additional 1% loss can be expected in the paper making pro-

cess.

Lumber yield depends on the size, shape, and grain of
the timber as well as the equipment used in the sawmill and

the skill of the sawyer. As lumber yield improves, wood
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chip yield decreases. The yields used in the model are

based on experience on the island of Newfoundl