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- - . PROLOGUE

. "The manufacture Q;.peat fuel is naw
Y placed beyond the ‘experimental stage. "
Vo ... In a country like [Newfoundlandl, g
c puusensingﬂso much peat at excellent
I - . qunL{ty, with coal at-almost
3 X, . prohibitive pfices, .and firewood -
: . L becoming more and more difficult to
i procure ‘¢aéh year, there should
. © ~certaihly be an opening for such an
= industry- - o

M J. P. Howley, Report on the Mineral Resources of
‘. the Island, Geological Survey of Newfoundland,

i . 8t. John's, 1982; pp. 30-31. " N




Chapter 1

. »
INTRODUCTION: THE NATURE OF THE RESOURCE ANALYSIS PROBLEM
v N = T

1.1 BACKGROUND TO THE RESOURCE ANALYSIS PROBLEM

The formulation of resource management poliéies and
develcpmenc programs trad:twnnlly has not been based on the
tntesrated andiysisi oF fesovrce aupply-and demand: Pripe
to 'the 1860s; resource mansgers wers,interested prsmruy‘_in“
resource inventory and the measurement of po‘cenuh resource ’

capacity.? Proponents of resource developments were also ° \

interested in the prior examination of the profitability and

"technical feasibility of each resource development option.

s | . B
Sihce 1960, however, there has been increased awareness
in,the resource.management field of [the need to, identify and

examind the linkages between regource supply and demand,

! The decision-oriented terms "analysis"; " “evaluatio

" and " are used, inter bly in this thepis. ,

See 8, B. Anderson and S. Ball, The Profession and Practice
of Program. Evaluation (San Francisco: Jossey-Bass

‘Publishers, 1978), pp. .3-13, and B. Mitchell, Geography and
'Resougcg Analysis (London, Longman, 1879) .

2 Elee. .for example, B. Mitchel_l. op._cit.. . i




plus the impact of resource developments o the husan and
physical environment. Most' resource analysis is performed
v prior to the resource management or development initiati've.?
The large number of integrated resource analysis studies now .
being initiated or required by governments before projects._‘
are approved - {and funded) is evidence -of the increased
recognition of the vnl‘ue of predictive or front-end s }
* " analysis® in the resource policy-naking and nanagement o
process. Also, the monltoring and’ l\indsight .review of ~ »
resource developments after they are completed is receiving

k increased-attention. 5 . ‘
Geographers have been actively involved in the analysié
K of resource supply and demand, and the examination of '
' factors which link supply and demsnd. This effort has
included the examination of a wide range of' variables which
influénce resource development, plua studies of the social,

. s

3 gee, for example, DvL- Drnper. "Resource Management !
- ‘Sotio~Economic Development a Pacific North Coast
.-Native Cooperative: A Case Study (Wnpublished Ph.D. iow
s dissertation, University of Waterloo, 1977); B.' Mitchell, ¢ 4
. B op. cit.; and W.R.D. Sewell, "Broadening the ﬁp!‘onch to
SR Evaluation in Resource Management Decigion-Mal nl." Journal

. of Environnent Managenent, Vol 1, (1973), pp. 33-60.

.In this thesis, the terms predlnf.ive" and -
& "fronf. Zend" analysis, which refer to the projection of ' .
% events, distributions or behpviours, given certain
conditions or assumptions, are used interchangeably. See,
") for example, B. Mitchell, op. oit., p.3; and 8.B. Andergons
and S, Ball, op. cit., pp. 3-13. K
-

g o . s
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econonic and environmental effects of such developments.®
As was the cese in the rest of the resource msnagement

field, geographers involved in regource anai¥sis

traditionally fooused most of their attention upon the

measurement of actial and potential resource supply. ° The

5 \
‘lefforts of geographera such™Ra Stamp, White, Burton, and

0’'Riordan) “with’ respect to the determination of the

_ location, distribution and significance of natural

\?ésources. have resulted'in important contributions being °
made 't; resource a{mlyei!!nnd management . ® '-10;‘ resource
supply studies by geographers have besn focused on land,
water and more recently atmosphericgresource problems
however, similar fssues and problems are experienced by

- A . .
resource analysts when examining energy, fdrest, mineral and

% See, for example, B. Mitchell, op. cit. This text
contains a detailed documentation of the contribution
geographers have mai with respect to resource_ analysis.
Also discussed 'are the links between many of the most
‘promineny resource analysis issues and the four major
research traditions within geography. These traditions of
geography (i.e., (1) spatial, (2) man-land (or ecological),
(3) area studies (or regional) and (4) earth science) are
described in W.D. Pattison, "The Four Traditions of . - _
Geography, " The Journal of Geography, Vol. 63, (1964),
pp. 211-216, .

¢ L.D. Stamp, The Land of Britain) Its Use and Misuse
(London:. Longnan, 1948); G.F. White, Stratejies of American
Water Managemént ' (Ann Arbor: University of Migchigan Prees,
1870); I. Burton and R.W. Kates, eds., Readings in Resoutce
Management and Conservation (Chicago : University.of Chicago
Press, 1965); and T. O'Riordan, 'Perspectives on Re: roe "
Management (London: Pion Press, 1971)., - .




: ) . .

E other natural resources.! Research and analysis methods

. " used: by geographers in resource supply analysit~rénge from
field observations to rewute sensing.!. Gédgraphers heve )

examined a wide rnnle of demand rélated .issues pertaxninl to
P g e me— _Sqwell, and O'Riordsn, for example,
concentrated on thte more tangible economic costs and )
. .benefits of resource develop:.pén\.g.-' The ;benefit-cost g
" analysis technique, which.is. used extensively in the ‘ T
" esononis LnalFs presented in this thesis, is documented in. '
Chapter 2. Included among the many geographers who have
examined the socio-economic_ and ‘environmental effects of
resource developments aré White, Mitchell, Priddle, Boyer,
Fenton, Foster, Pigram, Bisset; Jackson, Hudman and

_ Fookes.1® . T

—_——— :
* 1 J.W. Birch, " h Mi £y W

y R
Journal of Environmental Hnnu(ement Vol. 1 (1973), pp.
§7. ~ =»

- 3-11; and B. Mitchell, Cit., p.

* B. Mitchell, op. cit.; pp. 57-7T.

® W.R.D, Sewell et al., Guide to Benefit-Cost Analxsig ~

(Ottawa: Queen’s \Printer,'1965); and T. O'Riordan, ¥
. Perspectives on_Resour £ (London: Pion Press,
1971). :

10 See Mitchell, op. cit.; R.R. Noakei and J.J.J.

Pigram, "Impaot Multipliers and Foreést Resource Managenment., "
Journal of Environmental Management, Vol. 1, (1973), pp.
277-287; R. Bisset, "Quuntificatinn, Decision-Making and
Environmental Impact Assessment in the Urfited Kingdom," =

?  Journal of Environmental Management, Yol. 7, (1978), pp.
43-58; and R.H. Jackson, L.E. Hudman and J.L. England,
shaseasment of the Inviromentsl Impact of High Voltage A
Transmission Lined," Journal of Bnvi
Vol. 6, (1978), pp..153-170. 3 -




Thﬁ systematic examination of the future demand for
natural resources, howéver, usually involves Kuhr's three
investigation phases) namely: (1) fhe_ identificaion of
variables, (2) measurement of relationships and (3)
articulation of ‘theory.!l . This systematic process diotates *
the need to examine a large number of factors pertaining to

the technical and financial féna;bilxty as well as the

| social, economlc, ‘environmental and other implications ol’

resource development and use. Geographers .such'as Sewell, .
Burton, Mitchell, Leighton and Foster have systematically
exanined the demand foi water and energy resources using the

Delphi technique and multiple regression.!?

The problem investigated in this thesis flows directly

- from the need to identify .and systemnticnlly nesess up-l‘rnnt

|
the major variables and inter-relationships m(‘luen[mg

resource development prospects, as well na‘the likely

effects of these 'de'vel/npment: on the population an

environment of the impact region. The specific problem

11 T,8. Kuhn, The Structure of Scientific Repolutions

(Chicago: University of Chicago Press, 1962); and B.
Mitchell, op. cit., p. 71.

12 gee, for example, W.R.D. Sewell, and B.T. Bower,
eds., Forecasting the Demdnd for Water  (Ottawa:/ Queen’'s
Printer, 1968); W.R.D. Sewell, and H.D. Foster, Images of

Canadian Futures: The Role of Conservative and/Renewable
Energy (Ottawa: Environment Canada, 1976); and B. Mitchell
and P.H. Leighton, " A Comparison of Multivariate ai Trend
Forecaating Estidates with Actual Water Use;"| Hater
Resources Bulletin, No. 13, (1977), pp. 811— 24,

'
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pertains directly to the analysis of the fuel peat supply

and demand in Southeastern Newfaundlnnd, plus the financial
and econopic feasibility of fuel peat praducuon and usé,

2 The potential implications of this front-end snalysis for

) the formul:ution of fuel peat policies and development
prégrangs are also examimed. The 'study of this practical

. J’L\\ resource manageient problem, vfhi?:h involves the: development
. ind application of an integrated resource aMslysis approach, :
“reveals some n.j’or difficulties in condicting. predicnve )

analysis in a rapidly changing humnn environment.
The resource analysis problFm and objectives are
provided in Section 1.2. Section 1.3 contains & discussion
- of the perfinence of this analysis to resource mansgement,
J while Section'1.4 highlights the organizational structare of
this thesis. ’ oY "

. . R

1.2 AN DVE'RV/L/lgH OF ::Ii.g RESOURCE ANALYSIS PROBLEM

1.2.1 ANALYSIS FROM A FUEL PEAT RESOURCE MANAGEMENT /
CONTEXT ri ‘ T

Resource managers have been aware of the energy A

B poténtial Gf the large peatland resources of Newfoundland




\
since at least 1909.'2 The largest and highest qualityfuel

peat@eposits are located on the Avalon and Burin
Peninsulas,!! which are collectively referred toas *
Southeastern Newfoundland in.this thesis (see Figure 1.1).

|\ There is evxdmée of several attempts by the public and

.‘ private .sectors to dev;lop and utilize these resources

( between—1865 and 1960, but no sustained commercisl scale -

developments have occurred.1$

Fuel peat resource management and analysia stfoits have
intensified since the mid-1970s. These efforts are
partislby i result of government and private sector  —
initistives to reduce the dependence of esstern Canada upon
expensive imported petroleum products. They are also a,
reflection of the work of a few individuals interested in
the research and snalysis of Newfoundland peatland )

resources.f¢

13 J, F. Downey, Report on Uses of Peat t ‘the Minister

of Al;icultura and Mines (St. John's, Newfoundland:
dland, 1909),. Newfoundland Provinuln].

Archlvea. Ret. No. GN 2/5 (44). —

14 A detailed lnll!lis of rauional fuel peat supply is
contained in Chapter 4,
18 Thala fuel peat develapment efforts are documented
in Section 3.2. =
18 These fuel peat resoirce management and analysis
. effarts are documented-in Section 3.2.

A -1 -
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The recognition of the need to analyze the energy
development potential of peatlands and the resdurce analysis
focus of Bhis thesis originates from an initiative to
develop a Newfoundland fuel peat management policy in 1980.
The Newfoundland Departmert of Mines and Energy doordinated

this effort, which .also ifivolved sn advisery comfnittee

- comprised of uwesemudvu from ten Newfoundlahd and

federal government depsrt.‘ments and agencies.!? The intended.
aimef this policy fomulf‘acion initiative was the more
effective management of Newfoundland fuel peat resour::es,
including (1) the minimization of conflicts with other
redource uses, such as agricultural, forestry and the
presérvation of peatlands. in their natural form,1s and ‘(2)
the better coordination of government funded fuel peat

projects.t®

ﬁThese depattments ‘and agencies were phq Newfoundland
Deépartments of Culture, Recreation and Youth; ironment;
Forest, Resources and Lands; Mines and Energy; Rural,
Agricultural and Northern Development;.Newfoundland and
Labrador Hydro; Memorial University of Newfoundland; plus
Agriculture Canada and thé Canadisn—Forestry Service and
Environmental’ Protection Service, Environment Canada. Post-
1980 modifications to the names of Newfoundland departments
are.reflected. The author was secretary of this inter-
departmental and inter-disciplinary advisory committee.

18 Potential peatland resource use conflicts are
hi,hlighted in Section 3.2,

*® Funding was made available in 1979 for fuel p at
development and demonatrstion projectl through the fiw
year, $11,25 million, C dland A on the
Development and Demonstration of Bneriy Connrvntion and .
Renewable Energy Technologies.

-9 - -
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‘potential =

This policy formulation effort was unsuccessful,
largely as a }r‘esuu of the lack of analysis of the overall
commercial scalé fuel peat developments in
.

Newfoundland. Discussions among the participants revealed .

that fuel ‘peat supply and demand, plus the technical,
climatic, finanoial, economic, socio-economic and < /
environmental considerations associated with fuel peat /’
production and use, were factors which needed to be analyzed
up-front before a fuel peat management policy could g}'/e
effectively developed. The participants expressed ¢he
viewpoint that it was premature to develop a fuel peat
policy since much of the inforgation required would be

generated. by the many peat related research and

demonstration projects planned-or ongoing af that .time.

Three of the peat related activities initiated during,
the period 1978 to 1982 are referenced here due to their
. 2

large influence on the focus of the analysis contained in

'-this thesis. Much of the required technical,” socio-economic

and énvironmental information identified in the 1980 fuel

peat policy-making exercise has subsequently originated from

two fuel peat demonstration projects at Bishop's Falls and
St. Shotts; and’ nassniated combustion tests.?0 These

production projects have iso provided .valuable data and

20 T, Tibbetts and A. Winsor, !ds

s Energy From Peat
" Symposium '83 (St. John's: Canadian Nutiunnl Committee -

Intarnnuonnl Peat Society, 1984).

o=
- 10 -
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insights pertaining to the financial and economic

feasibility of fuel peat production and use, which have been

- . incorpgrated into this thesis. A third peat initiative, the

p_entl‘&@inventory of the Is¥ahd of Newfoundland, yielded s
large amount of raw data pertaining to thve,,l)oéa;icn. aerial
extent, volume and degree of biblogical decomposition of
peat deposits.2! This inventory data is the main source of
information used in the fuel peat supply analysis contained
in this _stud;—/ ' '

The inte‘nsi\ve fuel peat policy research and analysis

-efforts in Newfoundland during the last decade, highlighted

above, have resulted inghe identification of four critical
factors influencing fuel peat development prospects which |
‘need to be evaluated in a systematic manner. These . include
the ability of fuel peatdeposits to sipport commercial
scale fuel peat developments and the likelihood of

resxde:ﬂ:—xal and industrisl-commercidl energy customers -

corisuming the total output~from these productfon projects.
The other two considerations pertain to the technical and
economic feasibility of fuel peat production and use.!?
‘These peat related efforts have also provided many of the
-—_ .

%1 Northland Associates Limited, Newfoundland atl
Inventory, St. John's, 1979-1984 (six publications). This.
inventory is described in Section 4.2. 2

1t A fifth crlt)cul factor is the .uits?ﬁ'(;c.;/ of ‘the -
Newfoundland climate for dryin: large quantities of fuel
peat. The climatic fagtor igemot examined in this thesis.

v s YT -




easential information mpuu needed to analyze the above

factors in an intégrated supply and demand context.

1.2.2 ANALYSIS FROM A REGIONAL ECONOMIC ENERGY CONTE).KT
Future fuel peat development sctivities in Southeastern

Newfoundland could make a positive ‘contribution to the
Newfoundhnd economy?d would partlally alleviate the
‘energy Bupply-demand inbalance on the Island of ' ’
Newfoundland, especislly on the Avalon Peninsula. S:‘zce it
is conceivable that such develoggents would be encouraged by -~

. the front-end evaluations of fu&ent development

‘potential, such as presented in this chgéis, the influence

of fuel peat develdpments on four important regional

Ysonosts snd energy cunaxdetutxons are referenced belaw 22 .
Stich resolree development stimulation could aldo result

indiractly via resource management initiatives influenced by

the resource analysis. The links between resource
" management, analysis and developments are discussed in . "

Section 1.3. , j

The first regional consideration pértains to the weak

Newfoundland ecanomy, and the need for. increased gconomic’ -

Theae reziannl aconomio and regiun.al energy linkages

with f peat:development activities are examined in 5
greater do'.lil in Section 3.3. s
)

- W s ow, wh® <
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activity and employment opportunities. Fuel peat production
and combustion,are very labour intensive operations, and v
with the exception o’l the initial’ purchase of machinery and
equipment there would be & low level of economic l‘ankn.‘e

from the Newfoundland . This conp: very f rably

| with the lgw provincial value added associated with'the

&iu)\laced"pgtroleun products.z¢ 4 second, and :eﬁéed -~
fuutor, concerns the high success rnta with hlatorlcll
resource develapment efforts in Neufoundlnnd. relntiVE to’
Attempts to establish seuondnry pracaning&industnu."

There is thérefore a strong need to analyze the development

-potential of all natural resources, with the ultimate viel

of maxinizing economic development opportunities.i®
= 2 “

. _ - 7
A third regional consideration is the continued

deperrdtence of Newfoundland on imported petroleum products, @
which in 1984, accounted for 71 percent of its energy
requirements.!” In addition, 43 percent of the electricity

rd -

24 The economic effects of two fuel peat developnent
scenarios are analyzed in Sectien 7.2.

23 Economic Council of Canada, Newfoundland: From

endency to Self-Reliance (Ottawa: Supply and Services / .
‘Canadm, 1980); and S.J.R. Noel, Politics of Newfoundland ;
.

P
(Terohto: University of Toronto Press, 1971).

“ 26 Government of Newfoundland and Labrador, Managing
All Our‘Resources (§t. John's: Government of Newfoundland
and' Lubrsdo’r, 1980.) .

21 gtatistics cnnndn, 1 on Ener N

Supply-Demand in Canada, 57- 003.
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‘enq;;te‘;’ on thd Island of Newfoundlam¥ 'in 1984 originated
from oil-fired unifs at Holyrood.:® ‘Petroleum is still an
expensive l’OIH'CG of el;er;y. despite the rape}lﬁ decline in
Hnr){;ice-: ‘Also. Iuppl'y remains susceptible to
interrupli;l, given the'volatile political cliln‘te in which

“most of he world's oil production sccurs:. - . .

The !oun.h ra'ionll conuiderauon stems from-the

magnitude of u!identinl energy" .conversians frmn expensive

. .petrnlpum products and electt§c1t_y to wood, along with the-

fuel wood supply-demand imbalance and -laige fuel peat
reserves in Southeastern Newfoundland. The increase in the

number of Newfoundland households relying.on wood as the

-principle -heating fuel, trom 6, DOKln 1978 to 38,000 in

1984,2% jillustrates the extent of eftor'.i nn the part of

Newfouridlandefs to obtain less expen-ivo energy. Fuel wood

V-upply 1:;:0(‘.': concern {n “most regions, except on ‘the
‘Avalon Peninsula, where. the annual allowsble cut on Crown
lands is ‘exceeded by .Zﬂ'percent-. It is likely that suppLy
reltricuonl will hnve to be 1mpoud in this area, whxch

uould nelltively inplot upon- fuel wood use,3° The

2¢ Based on'a parloml interview* with an official of '
Nswfoundhnd and Lnbrldor Hydra. . Py

'+ Staflatics Canads, Blectrio Power Statistics,
‘64202, and Household Facilities and Equipment, 57-202. ' See

Section 3.3 for more detail.-

’ 3% Based on lntarvlew with an ofﬂoinl of Dapurtnent
an-t, Regources and Lands.. v

H . -1 = 1 g




" source of energy, similar to-that being provlded"h; ‘woad in °

vy

‘utilization ‘of the fuel peat resources of Southeastern
: . v . .

Neufoundland may provide this/ region with an alternative

other reg\ons.

. S 3

1.2{3‘, RESOURCE ANALYSIS OBJECTIVES ) . " X a”
. ; .
A.prime objective of the nnnlyals presente‘d in this
studyis to identify major resource supply, demand.
hnunc)ul and ecorionic \'anables and relstionships '
influencing commerclul fuel pgat development prospects in
So;n_he.a‘stern Newfoundlnnd. + A segond major thrust is to
adopt, adapt and/or develop an analytichl approach and
associated methodologles suitable forthe evaluation of -
these consxderutxnns. A third objective percmns §o~ the use
d!‘ this fr‘ework and, conmponent methodologi€s L‘c nnalvze
fuel.peat supply and demand, as well as the hnabcml and )
_economic fenslhlllty of tuél peat prodnctxon and use, in
Southesatern Newfoundland.?! A final primary ainm is to
assess ;he ralev:lmce of this resource analysis, and the_ *
approach and techniques saployed,. to sesburce minagements

- 31 Fuel peat develﬂpmsnt prospects _are assessed dyrxng .
the period 1985-1994. The rationale for the use of a ten
year temporal horizon in this thesis 'is explained.in Section
Bal. ‘
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1.3 PERTINENCE OF ANALYSIS 'FROM A .RESOURCB MANAGEMENT
CONTEXT .

1.3.1 INTRODUCTION

b The preceding dxicussion lndxcut:e! that resource _
Asnagese Fecognise the nesd Lor. the predictive analysis, as
Jll as’ hindsight review, of major resource development
oppurtu(ﬂties. The leneral process of reaource analysis' /
supported in this theels is nhown in qure 1.2, extending
frmn the identxfication of the resource analysis problem to
the ongomx .review of conpleted projects. The” major
/raso‘urca uupiuly and demand factors and inter-relatibnships
affecting the success of, or being affected by, resource
developments are identified, as re the main ynformation
flows. The in-depth analysis of practical l?roblemls. such as
the'one examined inthis study; enables the résource
‘mannzer to better undarstand the needs of reaource'
developers and users, ag well:as the likely 1mp11cntions of
lovernment policies and program initiatives. A major
obje_r.‘tiye of the resource-analysis process, outlined below,
is more effective resource management.
< : - i

1.3.2 RESOURCE ‘ANALYSIS PROCESS .

The analysis of-the development potential of most
$ b . t

= 16 =




Figure 1.2

A GENERAL PROCESS OF RESOURCE ANALYSIS
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.nn.ur‘l-ruourccu involves the examination of resource
‘supply and demand and the major factors influencing resource
develophént_ and use, as well as the most prominent inter-
Telstionships. In addition 'to direct supply and demand
considerations, Figure 1.2 shows that the dominant factors
in the analysis of the development potential of ‘fuel peat in
Southeastern Newfoundland are the financial, economic,
technisal, Eootal and snviFcHESDEAL inpucnuu;\u of resource
'development ‘and use! Other factors, such as the legal and |
political consequenouw of regource develupment, are also \

‘fmportant for some projects.

Resource supply and demand are the)main components of . i
the fuel peat analytical process. Supply and demand are

- . inter-related since demand for r‘;ex'peu hn Be constrdineg R

by s,he lvai}lblllty of supply. In addition, the demand ior '

fuel peat can influence the resource supply parameters.

High demands for fuel peat, for example, can result-in the

development of more marginal resources, or an extension of

supply baundnr‘al.'l i

¢ . The financial and economic feasibilitysof fuel peat

pr on and b ion in uern Neuf land are &

the main’inter-related resource supply nnd demand factors

1 The detuiled fuel \peat ranource lupp‘y and demand
in

[é analysis p are p! and 5,
respectively..




examined in this -tud‘y." The primary research and analysis
of these factors; including incorporation of the cost,
volume and other quantitative outputs from the fuel peat
supply and demand analysis, completes the bridging of -
resource supply and demand in a systematic Fesource anaizaid \’
framework.34 ’

. The development potential of fuel peat, ‘like that of 4

/fn st natural resources, is 1nf1uenoed by ra-nurce supply and

resource demand as well as by many inter-related supply and

emand considerations affecting fuel peat development and

. The detailed analysis of- these in(’luence's would
provide prmuch stronger babe than presently exists upon
which resource management policies and programs could be

based. With modifications to reflect variations in deg

of emphasis assig) o the major factors influencing fuel
peat development prd¥pects, the resource analysis process

presented here could be used to examine other small to

medium scale energy developments.

In addition to any practical contribution the analysis
presented in this thesis may make to the more effective -
.overail management 6f the fuel peat resources of

33 The rationale -for fotusing on financial and economic
_considerations is presented in Section 1.2.

34 The detailed financial and.economic lnllylil
‘methodologies are- presented in Chapter 2. s %
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Southeastern Newfoundland, the ‘analysis may contribute also
to two more specific needs in resource management. The ™
first pertains to the.construction and use'\of~resource

devélupnent s;:en.uios. as an alternative to project and - Y
program- analysis. The second xnvolves/&e' development and
use of an integrated approach for analyzing the financial
and economic feasibility of -resource extraction and

utilization. . B

1.3.3 USE OF RES‘OQRCE DEVELOPMENT SCENARIOS _

>

Most integrated resource developme;ic analysis studies’
are associated with large regsurce developments, such as

F w‘ter mun_age.mn‘c. hydrozefectric, .petroleun and mining
projects.’* Less emphasis has’been' placed upon the anilysis
of smaller resource projects, including devplopment systems
involving -several resource extraction components and many ,
users.’® This is a potentially harmful situation, since the. . =
direct and induced social, economic and environmental
‘effects of these multiple project developments can be . . .
greater: than those of one large resource project. The human

= o ¥
15 See, for example, B. Mikchell, op. cit. Also based

%n personal interviews with senior resource policy advisors,

Government of 'Newfoundland and Labrador.

L - 2

3¢ An example of a recent exception is the large amount
of analysis which preceded the restructuring of the fishing
industry of the Atlantic Provinces in 1984.

. : fi20 -




and physical impacts of the 29,000 residential conversions
from conventional fuels to wood in Newfoundland from 197¢ to
1984,37 for examplg, are likely to have'been of a greater
magnitude than those of the 75 megawatt Hind's Lake
hydro-electric development, completed in 1980. The rapid
“o0il to wood conversion process was stimulated in part by the
Canadian Oil Substitution Program, which provided grants of
up to sabq’ ;’or) each residential conversion.?®  The hydro-
sisckiio project was subjected, to thorough resource: supply,
_demand, engineering, financial, soaip-economic: and )
environmental analysis and monitoring. But, relative to the
Hind's Lake:project, the Newfoundland fuel wood component of
this National Energy Program initiative was subjected to «

little front-end analysis.3®

Resource analysis at the program level has resulted in -

37 Statistics Canada, Electric Power Statistics,
64-202, and Stnt)atxcs Canada, Household Facilities and
Equipment, i
57-202. 5

38 Thim federal program provided 10,000 Newfoundland
households with grants for petroleum to wood conversions
between 1980 and 1984. Information obtained in personal
interviews with an official ‘of the Department of .Energy,
Mines and Resources, Government of Canada.

39 Based on the, direct” “Involvement of the, author in
resource analysis preceding both the Hind's Lake hydro-
electric project in 1978-79 and the wood, component of the
Canadian 01l Substitution Program in 1980-81.
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important contributions to Ao H e,

/' - Thot all resource analysis associated with multiple projects

* #an be linked with a specific program initiative. Fuel peat s
‘development, like many other resource developments, has many - .
human and physical facets. This, plus the maze of federal
and provincial resource, économic and social programs and :
policies; would likely result in: fusl plat developient?

- - prospects being affected by several management and

development xnxtlatlves.“ PrDblems associated with the

1dentifieation of individusl program needs and impacts

- greatly reduces the effectiveness of program level

evaluations of resource developments.i!. As an alternative

to program and pr‘ojei:t/leve‘l analysis, fuel peat resource

S development scenarios are employed as the analysis base in

this thesis.

4o See, for example, Jerome Rothenburg, "Cost-Bene¥it
Analysis:. A Methodological Exposition," Handbook of
Evaluative Research, E.L. Struening and M. Guttentag eds. i s
(Beverly Hills, California: Sage Publications Inc., 1980). -

41 Tagk-Force on Program Review, A Study Team Report, T

Economic Growth: Services and Subsidies to Business

(Ottawa: Government of Canada, 1985); and Government of

z Canada, Federal-Provincial Programs and Activities 1984-

1985: A Descriptive Inventory (Ottawa: Supply and Services
Canada, "

1985).. . 8" .

42 Program education-has been much.more effective in
. & the evaluation of education, health and other social
programs, where causal relationships are often more direct
and predictive. See, for example, S.B. Anderson and S.

Ball, op. cit.; and L. Rutman, Planning Useful Evaluations:

BJL%MAMT_M: (Beverly Hills, California: Sage
S ;& Publications Inc., 1980 ‘\

\
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The value of the in-depth analysis of multiple project
Sesatige devalopisiite In51dss, But: iF HoU Festrloted €5, -an
increased knowledge of human and physical ereec'c;.’ An
equally .important consideration is the fact that the
technical, financial and economic feasibility of whole
resource development aystems is often quite Wifferent fron
that of component projects, due m economy-of-scale -
considerations. The analysis presénted in this thesis is
based on’ the assumption that the components of the fuel peat
develupment scenarios uf be able to avail of econgmy-of-
scale benefits, as a result of close cooperattcn among fuel
peat producers and major users. It is conceivable that a

* Newfoundland fuel peat industry would be controlled to a
large extent by a Crown corporation, perhaps similar to the

State Fuel Centre *finlund (VAPQ) .42

™ Common scale impacts in the resourcé region include

lower prices, increased labour productivity, i
inventories of equipment and materials, more specialized
service industries and more research aimed at modifying

equipment to better suit regional conditions.4t The

; cL
4 Finnish Foreign Trade Association, Energy from Peat,
Proceedings of Seminar, Toronto, 1982. g

44 W. Isard, Introductiun to Regional Scien

(Englewood Cliffs, N Prentice-Hall, Inc » PP
67-69; and P.E. Llnyd and P. Bicken, Location i g ggca‘
Theoretical App (New York:

.28 =




recognition of the total development scenario in the
resource analysis would therefore likely result in lower
cost and higher efficiency assumptions, and possible
modifications to the machinery and equipment mix deemed
appropriate. Any economy-of-scale influences should be
) reflected in the analysis of the technical, financial and
economic feasibility of resource developments.. Resource
managers should be made, aware also of eeoeomy-ot-scale
impacts on technolagical and profitability nspects of
respurce development when formulating resource development
polxcxeg ahd programs, eapgcully uhen government funding is

involved. . -

1.3.4 USE OF INTBGBA’I‘mT CAL APPROACH -
5 &

-

.
The financial and economic feasibility of fuel peat
production and use are indicated in Section 1.2 -as critical
fac‘tors, along with.‘luel p;at supply and demand, which
influence fuel peat development prospects in Newfoundland.
Resource managers md‘#evelor}ers have long been awane of the

value of front-énd financial and economic analysis of

resource programs and projects,!s however, interest in these

Harper and Row Publishers, 1972), pp. 110-135.

4% W.R.D. Sewell, et al., u;de to Begaf!;—Cost
Analysis (Ottawa: Queen's Printer, 1965)




two considerations has heightened during. the last decade due
to economic conditions. Resource developers now_sre” placing
more emphasis on the profitability of different inveatment
A‘ options, as a result of the large number of bankruptcies
caused by economic recessions. Increased market
competition, stemming from structural ehang;s‘ to most
industrialized economies and changing world trade patterns, . |

has led also td more prudent business management. In

addition,-high governmenﬁ/encns and increasing-debs -

burdens are forcing resource managers to look more closely

iy

&E the broader economic implications of different.policy

% initiatives when allocating finahcial resources.

Despite the prominence of financial and economic
analysis in resource management, and the\distil:wt meaning of
the terms "financial analysis” and "economic analysis", they
are still often used interchangeably in resotirce studies.
In an effort to reduce confusion in this thesis, the
meariings of the two terms are explained here. Financial
analysis, refers to the dkamination of revenues and .
expenditure flows from the perspective of the investor.
This analysis is ‘usually carried out ip & systematic mamner” .
through the application qf capital budgeting analysis, s or
another financial snalysis technique. In resource
) . R ¥ . Fi

4¢ J.F. Weston and E.F.. Brigham, Manager Finance
< (Hindsdale, IIl.: 'The Dryden Press, 19'78).
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extension of the financial profit-and-loss calculations used

management, financial analysis is performed mainly at the
.

project level. Economic analysis, however, examines the
. 5 {

direct and indirect costs and benefits to the regional, and

sometines national, (or & t) of r

development pmg“m or projects. aenefic-coné analysis is
the economic technique iused most frequently in resource
management studies,4? but input-output analysis ‘and rea;onal .
ccononle nultipliess are also utilized s’ BeneFitscost 2

analysis, in principle, pqp}esan:g little more than the

‘in capital budgetlng analysis " "to reflect. social instead of

private.objectives, ;{;teria and constraints in evaluating
investment projects".4? L

Major problems are atill evident in financial and
economic elements of most resource analysis studies prepared -
for resource managers,$® in spite of the increased /

recognition of the value of these factors and the existence -

47 _Government of Canada,Benefit-Cost Analysis Guide $
(Ottawa: Treasury Board, 1976); E.J. Mishen, Cost-Benefit
Analysis (London: George Alan and Unwin Ltd., 1971); and
Mitchell, op. cit. t

© 44 Ses, for example, R.J. Chorley and P. Haggett,

Models in Geography (London: Methuen & Co. Ltd., 1967).

4% Government of Cnrndn, Benefit-Cost Analysis Guxde <
(Ottawat Treasury Board, 1976), p. 3.

10 Based\on personal interviewu with resource managers

“in tha Government of Newfoundland and Labrador, as well as

the review of dozens of economic feasibility and. impact~studies.
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of proven analytical technidues. [The_financial gnalysis é¢
resource developments, for example, sometimes does not
extend beyond the Gal AR Er D of ;mpxe, or undiscounted,
payback periods.‘. Problems resulti;ll from such over- .
simplistié analysis include the lack’ of consideration of
revenues: and expenditures after the initial project
tavesinent lms been dinde; plue the Iack 5 recomsition of
the effects of inflation on resource revenues and
expenditures. Economic studies are often tarnished by the
use of unjustifiably high regional ‘ecdnomic multipliers,
double-counting and the misuse of discounting and other ' )
aspects of the benefit-cost analysis technique. Finally,
the evaluation of the financial and economic feasibility is
often performed separately, resulting in no integration,
duplication and ‘gaps in analysis, as well as ‘

inconsistencies. Caution was taken in this thesis to avoid.

the problems noted above.

T . .

® The integrated analytical framework déveloped to assess

fuel ‘peat development prospects in Southeastern

Newfoundland, dauumented in Chapter 2. encompasses four
proven @!’nnnclnl And economic analysis Lechniquas. These
are: capital hud‘qeting snalyaia, baneﬂt-coat nnalysh.

regression analysis®! and scenario’building. "ae of this

———<
51 M.D. Intriligator, Econometric Models, Techniques &

Applications (Englewood Cliffs, N.J.: Prentice-Hall Inc.,

1978); J. Johnson, Econometric Methods (New York: McGraw- -
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analytical framework, plus the overall analysis .process

outlined im-Section 1.3.2, tnc‘ilitate. the n'nlylia of

financial and eeﬂnolic conlmerntionn. along Hith fuel peat

supply and demand, in an u\te‘rnted manner. - Aho, the ~

— . extensive use of qu.nuc.nh techngqne- and cnnputar -odell

foreed the identification and_analysis of ln.ior dependenc

vnlunbln end-result of usinl this type of aynamtic

approach is the relative ease and vertainty n!!ociated with~ -

analysis.

As stated in Section 1.1,

]
w

the detection of data and other deficiencies i‘n the

.
integrated studies of .

prnctml resburce analysis px-oblens are recognized for

their contrlbutlon to reuource -unnlenent.

‘resource supply, demand,

financial and economic

i 7
A considerations associated wn.h fuel peat development

und independent variables, and their inte'r relntionshipn. A

.The study of .

*-& . prospects in Soﬂthealtarn Naufoundund was undertaken in

light of this value.

, the a

Pp!

.

and

T N
Hill Book Company,’

(Clubridle, M

o B

0

Intcrnuuon-l. Inc., 1981);
Yethods and Models

thla thelil in the broad fue]. peat, resource- llnalenent

suitable for use in other integrated resource analysis

he MIT Press, 1979); D.G. Moyes,

trics (London:

(Holevoad, I1l.:
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Prentice-Hall

logies employed may be

In addition to any practical v-lue of

1984); P Kennedy, Quide to’Bconometrics

‘C.H. Springer,ét al., Advanced
Richard D. Irwin, -

Inc.,



applications. ,This study also presents an alternative °
" solution to two problemg often encountered in resourge |
: v -

-management. The first involves the conatruction and#hise, of

rescurée develapment scenarios td allevlute‘prnhlem!

L
acmeumes ussoclated un:h resource n‘nnlyais at the project
and prngrnm level. Also, the‘dévelopment ard application of

an 1ntegrnted analytical framework maj® contribute to effnrts

= to ireduse the occprrence of Sdme common problems in

financial and economic elements of resource studies.

s S e : s
The organizational structure of the resource analysis
performed in this thesis) outlined in Section 1.4, reflects

the four major objectives presented in Section 1.2.3.

1.4 OIiGANIZATIONAL STRUCTURE OF THESIS ..
. «F K
\ ;
The integrated resource m'xuygu.npproué,h used is
presented and explained in. Chupter 2: " In addition to the

overall anslyt‘lcnl framework, the re h 'and

unulysl! techniquleuv. and the major information sources

‘utilized, -are discussed.. Emphasis is placed upon the

! b s Y .
descriptign’ of ‘the capital. budgeting/analysis and benefit-

cost analyais_‘mesﬁods, and the ratienale for their exténsive

use.




Background considerations influencing fuel peat
development prospects in Southeastern Newfoundland are
examined in Chapter 3. Fuel peat utilization considerations
5= * qnilireiionsl economic and energy considerations are : .
8 considered to have a major influence on fuel peat )
S developments during the 1985 to '1994 period, and are
analyzed in detail. This analysis places the shalysis of . =
supply and demand; as well as the financial and economic
feasibility of fuel peat productioh and use in Southeastern . .

Newfoundland, in a broad resource management and regional

development context. %

The ability of the fuel peat resources of Southeastern
Newfoundland to satisfy the supply requirements of
commercial scals fuel peat developments is analyzed in _

- Chapter 4~ THis resource supply analysis contains an
SRERCREETh HENE At TediFcEsL IR RouE NawrouRaling
supply regions, however, -attention is focused upon the -
recoverable fuel peat reserves of Southeastern NewfoundPand..

N The main indicators-used in the:assessment of the commercial '-
viability of the fuel peat resources are the locatién, size

~ - and energy vn‘lua of ;ieposin. 0 : 2

. :
Th}é fuel peat demnnd,n_nnlysis presented in Chapter 5 is 5

directed at the determination of whether market prospects in

Southeastern Neq!oun‘dlar.xd could warrant ccmmerqi‘al' scale




4

fuel peat developments. The demand analysis is directed at .

the residential and industrial-conmekcial energy sectors,

since these sectors offer the best prospects for ffel peat

use in the next decade. ~Potential demand is analyzed undér

two petroleum price ssenlrios, because of the ma jor

.influence of petroleum prices on the profitability of

alternative forms of energy, such as fuel peat. Other

factors examiped rin_the demand analysis include the results

from the analysis of background development considerations,

supply, end the financial and economic feasibility of fuel

peat production. and uge.

The financial analysis of fuel peat production and

.

utilization, documented in Chapter 6, attempts to ascertain

_Wf fuel peat production and combustion projects in

Southeastern Newfoundland would be financially feasible,

from the perspective of potentihl investors. This analysis,

which involves an examination of six fuel peat' production

end, four combust ion
development and use
The key inputs into
and combustion cost
projections. While
feasibility of fuel

rate of return, the

systens,

is facilitated through the

of a capital budgetigg snalysis model.

this analysis are fuel péat production

estimates and petroleum price

the main indicator of the fipancial

peat production and use is the internal

net

value and di

4

payback ’

period associated with uch‘proJect are also provided.
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The econoni@ snalysis of fuel peat developments in

Chapter 7 examines the economic feasibility of two
developnerit scenarios in Southeastern Newfoundland from the
: ™ erapestive: af the Govemmeht of Naweousdland wod Labrador.

This analysis, through the facilities of a benefit-cost

analysis model, mpare thq !t;t T accruing from
fuel peat related ecdnomic activities with the .amount of
government assistance re}]uired to stimu_lnt_.e‘fuglA peat
production and use, under two development soenarids. The

- - net revenue. amalysis incorporates the results from the

- analyses of the macro-economic effecta of fuel peat

developnents and the econometric relationshipg between

- . revenues and econonic activity. The government cost -

analysis is based on the demand analysis and the financial

a:;nu:l_yai- of production Jaid, SORBISELGH. 2 -

The most,salient fuel peat developnent reléted findings

stemming frogche analysis of background development

considerations, supply, potential demand and the financial

-and economic feasibility of fuel peat production and use, -

sre summarized in Chapter 8. In additior’, this ,chapter

presents the major conclusions pertaining to fuel peat

development prospects in Southeastern Newfoundland and the '
( °  integrated resource analysis approach developed ‘Andv employgd
* in this thesis, ’ N ’ .




_Chapter 2

STUDY OF FUEL PEAT RESOURCE DEVELOPMENT POTENTIAL

2.1 INTRODUCTION

The broad nature of' the resource mahsgement problem
encountered in' this thesis, snd the resulting need to
_exdmine a wide range of resource supply, demand, finsncial
and economic factors influencing ‘fuel peat.development )
prospects in Southéastern Newfoundland,! highlighted the
need to rely upon more than one research or analysis method.
As & result, several proven research and analysis
methodologies were incorporated within the problem-

oriented analytical approach ouénned in Section 1.3.

Field studies and literature reviews were the  two anor
research strategies-used in this bhesxs 1 Specifie resenrch
méthods included urider field studies were personal o

interviews, meetings, field trips, conferences and

! 'See Chapter 1 for details.

- 2 A detailed discussion of research strategies is
contained in P.J. Runkel and J.E. McGrath, Research on Human
Behaviour: A Systematic Guide to Method (New York: Holt,

--Rinehart and Winston, Inc.,1972), pp. 82-99.

-
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literature reviews, all of which are widely recognized and

utilized techniques in hy.) Thé main reasons for
using these stapdsrd research wetbods in this study were:
(1) to identify snd gather background information relevant
to the analysis of fuel pest development prospects; and (2)
to identify nnd measure the key vsrinblu ‘nd relanonshxps
inlluencmx fuel peat develnpuent, pruspenu in Southenutern
_Newfoundland. This second category of information yielded
the statistical inputs HM' thefuel peat resource

analysis methodologies.

The.thtegrated andiyticsl Pramswork presinted.in this
‘L:he-u represents an .alternative approach to resource'
I development analysis. This approach, unlike that’ used in
most resource analysis studies performed by geographers,?
places a large ssoudt of attention on the financial and
“economic feasibility of fuel peat production and use. The

/f’ quantitative analysis was facilitated through the

devel t and use of cc based capital budgeting
analysis and benefit-cost analysis models. The financial
A 2

and economic analysis bridges \the fuel peat supply and

& W By Hltche.ll. Geography and Resource Analysis (London:
Longman, 1979). \

4 Exueptipnl inoclude Sewell, Day and Krutilla, who have
utilized benefit-cost analysis exteénsively in their analyses
of the economic feasibility of resource developments., See,
for example, W.R.D. Sewell et. al., Guide to Benefit-Cost
Analysis (Ottawa: Queen’s Printer, 1965}, B o
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demand analysid through an iterative pr;men. involving the
use of fuel peat demand and development scenarios.’

The research process used in this thesis is outlined in
Section 2.2, including the identification and assessment of
major r;aearch techniques dand sources of information.  Also,
the influence upon the research approach of the direct
involvement by the writer in resource nlna(efnant giforts is

discussed. An overview of the analytical framework and ', ~
. A ¢ ;

logies is pres d in Section 2.3.
Because of the prominsnce of the capital budgeting snalysia
and benefit-cost analysis techniques'in this resource .
analysis framevork, the modifications made to the standard
sethods are explained, and the mathemstical structure of the .
finmndisl and sconomic -qa;xa developed is. documented in

Sections 2.4 and 2.5. . ~

2.2 FUEL PEAT RESEARCH METHODS

Most of the Fuel peat, background and methodological
research incorporated in this thtsis originated from a
broader n?vouuenc by the author in resource manll;uant and
-development uct;inea in Newfoundland, between 1980 and
_71986. Fuel peat research efforts were ‘most intense during
lfhevperiod 1980 to 1982, however, information was collected '

- 35 -
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and ‘Updated up to March, 1986.% The six-year research
» process is summarized in Table 2.1, which includes

categories and sources of information, and major research

. . __methods. The fuel .peat’r h P is ai below.
2.2.1 FUEL PEAT RESEARCH PROCESS |
3
., “Féderal and provincial departments involved in fuel

_ pedt managemént, development and research, as well as
companies involved in fuel peat production, utiliz‘a't'ion,
research and analysis, were the main sources of information
for this ;_heais. Government departments and agencies in St.
John’s provided large amounts of peat related information,

. a8 well as background information pertaining to regional
economic and energy circumstances. Both levels of )

@ government, plus faculty members from Megorih University of

Newfoundland, provided valuable inputs into the resource

analysis methodologies utilized in this' thesis.

% During the period 1979 to 1982 the author was
émployed as a resource analyst by the Newfoundlend
Department of Mines and Energy, and was actively engaged 1!/
fuel peat resource management related activities. Between
1982 'and 1986, the writer has been involved in the financial
and economic analysis of major Newfoundland resource
developments, including offshore  oil and gas development
prospects, at the Newfoundland Department of Finance.
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LISTING OP CATIGORIBS & SOURCBS OF INFORMAT(ON S WD RSEiRcs NETHO

Inforaation Category Laformtion Source L= Research Hethod

Neaorial University of Hewfoundlasd

Newfound kand Departaent of Mines

fesfiundLand Bricutive Comncil

Newlound kand Departaeat of Wines

- Hewfound Land Petroleus

- Newfound Lain¢ aad Labrador Hydro
[

- Departaent of Bergy, Nines

- Newfound1and Departaent

- Newfound Land Brecutive Council
- ewfound Land Departaeat of Mines

- Departaent of Finance, Canada
- Conference Board of Canads
- Clark

"+ - Voods-Gordon

- Sovernment and [ndustey Literatare

- Northland Associates Linited
- Canadian Porestry Service,

- Newfound Land Departuent of Porest

- Neifound Land Departutat of Nines

ud Baerqy :
- turveruukki 0y, Finltd




Table 2.1 (Continued)

LISYING O CATROOR! SOURCES OF [NPORMAT! D H!!ARBK NBTHODS

"
aformatios Category Inforuation Source Besenrch Kethd
Ruel Peit aumci nd D!velopmt - Nestoundliné Departaent of Wises - - Personal Intervieus

undland wd Energy - Field Trips
- Depurtaentit Taergy, Kines aad - Neetings
 Podustion Cont formaion tetourcer, Canada - Litersture Review

- Combustion Cost [aformation

- hulynrtmon cm Inforastion
Bifects .

- !ul:m Beononic Blfects

- Southern Avalon Developuent Association

=~ NOVA, An Alberta Corporation

- Meworial University of Wewfoundland

- Camdizn Porestry Services, Boviromseat
Canada . »
N

- Bavironkeat »

- Porest Resources and Lands
- Rural, Agriculture and Korthern
Developaent
- Depsrtaent of Buployment and
Innigration, Ganada
~ Yow Councils of
iahop's Palle

ér
- 8t. Shotts . .
- Puel Peat Consultants

- Technopeat Ipc.

- Nontreal Bogineering Company
- Shawmont Newfoundland Limited

- Government of Newfoundland and
labrador, Wistorical Reports

- Nevfoundland snd Labrador Peat
Msociation

= Bealdents-of Southeastern Newfoundland




LISTING 0P CATBGORIES & JOURCRS OP INFORNATION AMD RESEARCA NBTAODS

Inforaatios Category Dforsstion Sirce Besearch Ketlod

fuel Peat Research ud
Developseat in the Vorld
- Type of ketivity
- Level of Activity
- Locatios of Activity

Table 2.1 {Continued)

- State Puel Centre (VARO), Finland - Personal Tntervi
~“Techical Research Centre; Finland - L

- Trade Comissitn, Pinland

-, Cospsies Involved in Fuel Peat - Rield Trips

Production, Coversion and - Cooferences

Costmtion in finland
< Turveruukki 0
- Biono Oy
- k-Sprinkleri 0y
- Sukone 0y
- Puel Jest Conmiltants
- techopeat lno.
- Peat Consultunts 0y
et Lisitd
- Nontreal Bogineering Conpany
- Borticultural Pest Producers, Camds
- trdif et Pere
- Hestern Noms Peat Lisited

- Rogal Porestry College, Sueden
= Roypl Institute of Techaology, Suede;

- Bord o Nona, Ireland -

- Institute of Qas Technol United States

= Departaent_of Baergy, Mines and Besources,
Camdn i

- Candian Forestry Service, Baviroment

- Natioml Departuents of haergy
- Ulited States
- Ireland
- fueden
- Fialand

- Proviscial Deprtaents of Baergy
- Noma Scotin
- New Brunsvict '

- Quebec

0 o

- Sakatchewn

- State Degurtaents of nerty
- tuloe 'y
- Hmesots
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These efforts involved personal intervievu with about

30 xndividuula. and the direct participation of the uritér

in abuut ten meetings aimed at improving the efficiency of

fuel peat reseurce management policies, programs and
projects. Approximately 15 field _t;-ipa to fuei‘ peat
demonstration projects at St. Shotts and Bishdp’'s Falds, and
opengended interviews with about 20 1mnv'idua1‘s involved
with px‘oject management, operations and man)turing. revealed

a larne number of facts concerning fuel peat px'nductlon and

Newfoundland involved personal intérviews with al

locel residents and representatives of industrial-

commercial establishments

St. Shotts and Trepassey.

communities axnce commercial scale fuel peut develupmenta

are possible in this regi

’

¢ The writer did not anticipate the direct usg in this
thesis of a listing of the large number of meetlngp,
personal interviews and field trips linked with the aix-year
fuel peat research effort, and no detailed list was
maintained. The estimates presented in this section are
intended to repred#ent the minimum research levels;

interviews are excluded.

2, i ' The author was often accompanied on these
by the senior enérgy engineer, Newfoundland Department of
Mines and Energy. On two field trips to Southeastern
Newfoundland in 1982, the author was also, accompanied by a
fuel peat cons lbgnt from Technopeat Inc. i

- ¢ Based dn fuel peat supply and demand analysis in
Chapters 4 and 6, as well as fuel,peat utilization
considerations (Section'3.

use in Newfoundland.? Also, field tripa to Southeastern

, mainly from the communities of

Emphasis was placed on these two

on.®

\

2).
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In. addition to the site viaits to the fuel pegat '
production and combustion projects and personal interviews
with the project personnel, the author was’a participant in
approximately ten government spepsored fuel peat manggement
meetings. These sessions involve) project operators and
representatives of ;everal tedabal ol provinda) ¥
de;}utmen}g fnvolved in Puel peat sanagement, funding i
reséarch, as well as representatives of municipal
governments in the impact regions. These field trips,
personal interviews and meetlngs yielded information
concerning fuel peat development and use in Newfoundland,
including machinery requirements, teahnical: problens,
employment opportunities; labour problens, intra-community
rivalries, climtic concerns, environsental effects of fusl
peat prodiction and ufe, as well as capital, operating and
maintenance cdsts of specific types of fuel peat production
and combustion projects.
- 5

Valusble information and insights pertaining. to fuel
peat development prospects in Newfoundland wers ‘abtained by
the author throigh his attendmnce at and participation in
aix fuel peat conferencds between 1980 and 1082.% These

- The six conferences, including sponsors 1
year, were: (1) Energy From:Peat, Finnish Foreign Trade
Association, Toronto, 1982; (2) Bio-Ener, Research and

Development Seminar, National Research Council, Winnipeg,

1982;. (3) Solid Fuels Combustion Seminar, Department of
Energy, Mies and Resources, Ottawa, 1981; (4) gll{_q on-
Energy Conference, Jonkoping, Sweden, 1980; (5) ‘Peat as an

7=

location and




-Reat proj ‘and e al developments,

conferefices involved: five meetings and about 20 personal
interviews. with fuel peat consultants, producers, users and
eq;ipment manufacturers from/Finlund, Sweden, Ireland, the
United States and Cahada. . "
: * R
A three week tour’ of the bio-energy!®, industries of

Finland and Sweden in 1980 involved visits to about 15 fuel

mc}uding unjversity tenhnz facihtxeé, electmcity
A\

generating plnnta.-dlstr;ct hentmg plants, denslﬂcati'fn

- plants, residential and industrial-commercial installationa, =

energy plantations, equipment manufacturing plants and fuel,
peat production sites. . This.tour also involved
approximhtely ten meetings and 25 personal interviews with

government- and fuel peat . industry officials 'ﬁ-yu Finland and

Sweden.: | NN «

Energy Alternative, Institute of Gas Technology, Arlington,
Virginia, 1980; and (6) Bio-Energy''80, ‘Atlanta, Georgia,
1980. The writer co-authored a paper concerning fuel peat
development prospects in Newfoundland which was presented at'
the Institute of Gas Technology Conference. See E. D. Wells
and R.B. Vardy,  "Peat Remources of Newfoundland with . o
Emphasis on its Use’ for Fuel", Peat as_a ) lternative
(Chicago:: Institute of Gas’ Tsehnology, 1980). Five of these,
conferences involved.participants from Finland and Ireland,
which have commercial unule fuel peat  production.

1o Bio- -efiergy refers to eneriy derived from living
materials or materials which have lived. Fuel wood and fuel
peat are the most common forms ‘of bio-energy. : M
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Finally, the direct participaticn by the writer on nine .
red;ul-pmvinc'ul financial and energy committees between
1980 and 1986 has provided a large smount of information
concerning economic and fiscal conditions and energy supply,

- demand and pricea:!! Some of this information was —
placing the fuel peat amalysis in this thesis in a broader
context. Two.of the committees were directfy involved with
fuel peat resource nanagement issues and federal-provinoial
peat rélated research and a_ev}.alopmen: ptodrans s

e

Valuabje. information concerning fuel peat development
pmspeéc&;:hnstem Newfoundland was obtained from all
five research methods used in this study. The approximnt.ely
‘125 personal interviews reterenced here, hauever, requxud
the Kighest level of individual effort on the part of the

umter. with respect. to both planning and implementation.

The distribution of these personal (ntervie‘_lu, summarized in

Table 2.2, reveals a broad ion of government,

industry, research and private sector respondents involved

,in, or blikely to be affected by, fuel peat research,

La S The nine committees, and the perlod the writer was a
participant, are: (1) Energy Conservation, 1980-1982} (2)
Energy Conservation and Alternative Energy R & D, 1980- 1982'
(3) Alternative Transportation Fuels, 1980-1982; (4)

., Continuing Committee of Finance Officials, 1982-1988; (5)
Fiscal Arrangements, 1982-1986; (6) -Equalization,
1982-1986; (7) Established Programs Financing, .1982-1986;

(8) Economic Data, 1982-1986, nnd (9) Flnnnclal Data, 1882- 19&6.

12 'I'hesa were the Energy Cunlervatlon and the Energy
Conservation and Alternative Energy R & D Committees.
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Table 2.2

DISTRIBUTION OF PERSONAL INTERRVIEWS (1) -

£

. . o .
Fuel Peat Research

2w Governments(2) Industry(3) Organizations(4) Other(5) Total

) " 30 . 40 zo' 36 125

Notes' i =

(1) Personal interviews were conducted between 1980 and
1986. Repeat interviews dre excluded.
(2) Includes representatives from: (a). the Newfoundland
Departments of Mines and Energy; Forest Resources ang
Lands; Rural, Agricultural and Northern Development;
Environment and Finance; plus the Executive Council;
_ - (b) -the provincial governments of Nova Scotia, New
Brunswick, Quebec, Ontario and Saskatchewan; (c) the
state g of Maine, Mi ta, North Carolina
and Georgia; and (d) thé natignal governments of .
Canada, the United States, Ireland, Sweden and
Finland.
< © © (3) Includes representatives from six fuel peat
. gonsulting companies and seven companies involved in
fuel peat production or equipment manufacturing in
__ Canada, the United States, Ireland, Sweden and
Finland (see Table 2.1 for listings).

(4) Includes researchers in fuel peat prodliction and
combustion at five universitdes in Canada, the Unxted
States, Swgden unrl Finland (seesTable 2.1 for

=) listings).

(5) 'Includes residents of, and representatives of

industrial-commercial establishments in, St.
‘ Shotts, Tr and other. h t

e Newfoundland communities. Also included are
5 representatives pf three economics consultinl
oumpnniel.
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development and/or utilization. This broad resenr;:h base is
reflected in the financigl and economic ‘analysis, which
involves an examination of fuel peat development prospects

from the perspective of both the private and public sectors.
» L -

- 2.2.2 INFLUENCE ON RESEARCH OF AUTHOR’S INVOLVEMENT

IN RESOURCE MANAGEMENT .

fAs mentioned in the introduction to Section 2.2, all
research for this thesis was oarried out whilesthe writer
was employed by the Government of Newfoundland and Labrador.
Most of this research was conducted as part of a broader
resource manngement involvement, wmn encompassed a wide

Variety of fuel peat and other energy analysis endeavours.

This direct association with fuel peat resource
management efforts has had a major influence upon the choice
of research methods. The writer availed of the technical

and financial resources of government to a greater extent *

than could most government r hers examining

resource management problems. In addition to the fuel peat
resource management responsibilities resulting in government
sponsorship of field trips and conferences, the writer also
had an excellent opportunity to identify and research muJor

factors and inter—relationlhips influencing (ual peat
.
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development prospects in Southeastern Newfoundland, through

his direct involvement-in many federal-provincial-industry

fuel peat policy and development meetings. Other
information was obtained from the required analysis of many
confidential fesource development proposals and techni_eai
reports, which could not be provided to reamearchers outside
of government. The direct involvement of the author in fuel
peat development programs alss resulted in few difficulties
in schediling personal interviews with, and obtaining
requested information from, government and industry
FeprESSHEALIVES. 13 IThE VEE 6f Peresinl ARtEEVIEHS,
meetings, field trips, conferences and literature. feviews as
the mgin research methods employed in this thesis was
infllengced, to'a large extent, by the fuel peat resource

management responsibilities of the writer.

The association of the weiter with fuel peat resource
mariagement also influenced the way in which:research was
condubted. . The research efforts wece always presented as
part of the fusl peat résource management and snalysis
responaibilities of government. This approdch, plus the
heterogeneous nature of respondents and information sought,

greatly facilitated the research process. The author
3 3

13 The need to obtain certain machinery mix and cost
inputs for the financial analysis of fuel peat production
and use resulted in & consulting contract with Technopeac
Inc. in 1982.

a4 - _. .




recognizes that if this research had been. cénducted outside
government, a more structured research design with more
checks against common threats to reliability and validity,
would be needed. Non-government researchers likely would, not
wish to tackle as broad a problem as encountered in this
thesis due to information constraints. It is liKely that a
narrower research focus would greatly facilitate.the use of
atandard résearch dedigney since the types:of respondents
and the information sought would be more uniform.!t As a
result, much of the research was carried out in a very
direct manner, thbough previously arranged as well as
informal personal interviews with government and industry
officials. The informal nature of many of these interviews

resulted from the personal relationships developed between

the uriter and many of the respondents, as a result of joint

ifvolvement in t‘uel,peat nanazementl research, and
development. Also, the research process 1nvolved dozens of
repeat interviews with key informants, liated in the

acknowledgements, since the formulation of the l‘eaourc'e_ .
analysis approach and’hain informstion base was an itérative
A ; : )

process over six years. »

4 P,J. Runkel and J.E. McGrath, op. cit.; N.L. Onze“
ed., Handbook of Research Teachings (Chicago: Rnnd McNally,
1963); E.R. Babbie, The Practice of Social Research

. (Belmont, California.: ‘Wadsworth Publishing Company, 1975);

R.L. Warren, Studying Your Comhmunity (New York: The Free
Press, New.York, 1965); and C.A. Moser and G. Kalton, Survey

Methods in Social Investigation (London: Heinemann °
Educatignal Books, 1971).. .
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The writer-was aware of biases in some of the
.information presented,!s but felt that this was not a major
. problem, since most of "the information inputs used were of a

quantitative nature, and were crosa-checked against several

~ -
independent jources. Broad, open-ended discussions of fuel
peat developmént prospects with government and industry
informants revealed useful insights which were used to place

the analysis presented in this thesis in & broader resource

- management context. The results from this more subjective
type of research were omitted from the direct fuel peat
supply, demand, financial and economic “analysis, eliminating

many potential reliability -and validity problems.

In summary, the research process was facilitated by the
direct involvement of the writer in fuel peat resource
‘management activities, especiglly during the period 1980 to
1982.  This resource 'mnm;lement experience resulted in the
extensive use of five research methods as well as & more '
direct and often more informal research approach Q‘.han “Ss

supported in much of the academic literature pertaining to

\ research design., Because Gf the factual and quantitative

nature of moat of the desired informatioh outputs, however,

L Mnny of the indivldunls interviewed in St. Shotts
and Trep d high ions ing the impnct of
possgible fuel penc developments upon the local economy) °}
employment opportunities which would result. Some
respondents appeared to link the interviews with their own
employment opportunitie




—

this approach was-effective in this study.

The fuel peat analysis process documented in Sections

2.3, 2.4 and 2.5 incorporates the information outputs into

an’integrated analytioal framework, which places’ major
; . A
emphasis upon financial and economic considerations. .

R

2.3 FUEL PEA'I“ ANALYSIS METHODS

An integratéd analytical framework \as employed dn’This
thesis to analyze fuel peat development prospects in
Southeastern. Newfoundland. The analytical process,
illustrated in Figure 2.1, combined several proven resource
analysis methods to examine the location and size of fuel
peat supply and potential demand, as well as the financial
and economic feasibility of fusl peat production and use.
The major analytical methods used are capital budgeting
analysis, benefit-cost analysis and scenario building. An

overview of this analytical approach is presented in this

“%ection, including the resource analysis methods employed.

V) ‘ _ o
The first step in the analytical process was the’
.measurement of fuel peat resources of Newfoundlandpby region

to determine if they ue‘re‘lnrne enough to sustain commercial

_ scale fuel peat developments. This was accomplished by

" wigy
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Figure 2.1

"AN INTEGRATED ANALYTICAL APPROACH

Supply Analysis

Descriptive Statistics

&
Demand Analysis

Financiol Analysis

* Capital Budgeting
Analysis

oy

Scenario_Building

Economic Analysis

Benefit-Cost Analysis

* Scenario Building

Development

Prospects




applying fuel peat development-criteria used in Finl‘and,' to

the Newfoundland peatland inventory data.!¢ This analysis,
which confirmed that the Southeastern Newfoundland region -
had the largest supply of fuel peat in ‘the Province,

involved the use of basic descriptive statistics.

Next, fuel peat demand was analyzed in four demand

regions of Southeastern Newfoundland for the peribd 1981 m/

1994.__Thia analysis was accomplished through the
development of fuel peat demand scenarios. Due to data - e
limitations, it was impossible to use regression analysis or
other econometric techniques!’ to systematically develop
fuel peat demand scenarios on the basis_of historical

relationships between fuel peat demand and major influencing

“exogenous variables. Specifically, fuel peat use as a

domestic fuel in Southeastern Newfoundland has been limited
to a few communities and has been almost totally
non-existent since the 1960s.!8 " The use of relationships

between fuel peat demand fu’i comparative energy supply and

1s See Chapter 4 for 'details.

'7 M.D. Intriligator, Econometric Models, Techniques, &

Applications (Englewood Gliffs, N.J. Prentice-Hall, Inc.,
1978); J. Johnston, Ecoddmetric Methods (New York: McGraw-
Hill Book Company, 1984);/D.G. Mayes, Applications of

Econometrics (Englewood Cliffs, N.J.: Prentice-Hall
International, 1981); and C.R. Nelson, Applied Time Series
Analysis for Managerial Forecasting (San Francisco: Holden-
Day Inc., 1973).

18 See Section 3.2 for-details.
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price data from European nations would.have been of limited

value due to social and economic differences in energy

customers, energy mix and energy pricing policies.

demand scenarios initially were based upon the loc:

_size of fuel peat deposits, the distribution and size of

‘ potential energy markets, and the results from the research

of background fuel peat development c’onuderatlu’ns. These
scenarios later incorporated the results from the financial
and economic analysis throgh the arative’ process ' "
illustrated in Figure 2.1. e

The financial analysis, the third component. in the

analytical process, examined the feasibility of six fuel

peat p ion-systems and four ion systems, from
the perspective of the investor. ‘The choice of the.
different production and combustion systems was ‘based on the
location and size of fuel peat deposits l’nd.urkets. and
types of fuel peat conversions poj:xble. This analysis kas
facilitated through the development and use of a capital
budgeting analysis model, which is _dnucrlbed in det8il in
Section 2.4. This financial analysis calculates the amount
of government financial assistance required in order for

each type of fuel peat system to be profitdblé to potenti‘nl

19 Canadian petroleum eand thermally generated

* electricity prices in Eastern -Canada, for example, had been

kept artificislly low until the early 1980s due to .large 2
petroleum import subsidies paid by the Government of Canada.




investors. The outputs from this analysis were incorporated
into the demand Aagenarios. In addition to the ‘results from
the financial analysis,®the economic analysis integrated the
results from the demand scenarios and the supply analysis

_The two fuel peat development scenariosi® used to assess the
overall economic feasxh:lxty of fuel peat were based on the
outputs from the economic, demand and financial-analyses.
The two)scenarios are based on two petroleum price outlooks
ihcorporating annual nominal price increases of six and
eight percent during the forecast period. The supply
analysis identified fuel peat reséurce’size constraints.

The economit analysis l:om'pax"ed, in a benefit-cost
analy€id framework, the revenues accruing to the Government
of Newfoundland and Labrador as a result of fuel peat ‘
proauction and consumption, with the costs of subsidizing
thene: dbvelopments; This ansiyeis: was perforned using =
benefit-cost,analysis model, which incorporated separate
goyérnment revenue and expenditure models. In addition to
the benefit-cost technique, the economic analysis involved
£he ifde, oF FegFessLon AnilyNsa. THis analyeis' is desoribed

in Section 2.5.

10 The two fuel pent development acenarios are
presented in Chapter 7.

\
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Concluaions pertaining to fuel peat development
prospects are based upon the fuel peat supply, demand,
financial and economic analyses highlighted in this section.
Since the outputs from the supply, demand and financial v
analysis were sll integrated within the benaflt-cost
analysis framework, most conclusions flow directly from the

economic analysis. .

The capital budgetink snalysis model, used extensively

_in the financial ghalysis, 18 described in Section 2.4.. - .,
This description is necessary because of the technical
WOHLL LR ESGHETHRER WaTE Nl £ TERY EtAndTd ARpLEAL

budgeting analysis methods. __ \

2.4 CAPITAL BUDGETING ANALYSIS MODEL
&

The u\n.;lysis of the financial feasibility of most small
and mediun resource devélopment opportunities has not
extended beyond the caleulation of simple of undiscounted
payback periods. This is cause fogy concern, given the
promineﬁce of financial considerations in the assessment of
resburce development prospects and the existence of proven
financial analysis techniques.?*! These payback methods,

,which are basic forms of capital budgetary analysis, do not
-~

v

21 See Chapter 1 for details.
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’
account fop-costs and benefits occurring after the initial

investmefrt"has been recovered. They also completely ignore
the effects of inflation on net revenue flows during the
construction and operating life of each project.

Net present value and internal rate of return are ;wo
additional inter-related :ap}:al budgetary methods used in
*  She: privats mnd public sectors to mnalyze the relative
merits of major. investment alternatives. Since these
methods are not constrained by the two limitations

identified above, they are used exter;sively in the financial

analysis of fuel peat developments doctmented in Chapter 6.

. A description of these two capital budgeting analysis
methods, including formulae, are presented below. Section
2.4.1 and 2.4.2 'also contain a discussion of the rationale
for the structural modifications made to the standard

,capital budgeting analysis technique and a description of
the computer-based capital budgeting analysis model
déveloped and uséd. in this thesis to analyze the financial
feasibility of ten small and wediun soals’ fusl peat

production and combustion systems. .

-




2.4.1 CAPITAL BUDGETING ANALYSIS METHODS

_The two most frequently used capital budgeting analysis
i \.
P methods if resource management studies are the net présent

value and the internal rate of returg.?? The net present

. value method involves fhe-discounting of the\annual cash
“flow resulting from -an investment. _The. sum bthese X
‘discounited cash flows during the expected life of a
.development, less.the initial eapunf’cow uals _the.

o present value of the proJect. The dtnndud ‘formila for net -
» . present value (NPV) is presented heloH 2 °

F1 Fa o Fa

Where: . i : . ! s &
Fi, Fa-. . . Fa represent net cash flows;

is the discount rate (often thé average cost of

capital; sometimes a risk factor is added); -

is the initial capital cost of the project; !

1s the expected life of the development; and /,

represents time in. the shortened equation. —

L]

11 A.P.H. Van Henrs, Modern Petroleum Economics
* (Ottawa: "Van Meura and . Associates, Limited, 1981).

3 J.F. Weston and E.F. Brighan, Managerial Finance
(Hind-dlle, I11.: .The Dryden Press, 1978), p. 2985.

8- ' )




Internal rate of return is the discount rate yhich
would cause the sum of the discounted cash flows over the.
life of. the development to equal the inveat.menc cost (i.e.,
net present value to equal zero).- Internal rate of return is

calculated by solving the following equation for

Fi

PIEE R e OSSR S

(1 +r)t (1 +1)?

where:”

Fi, Fa

"1 'is'the initial'capital cost. of the development.

!

N 7 -

Fa

.. . Fu fepresent net cash flows;

. n is the.expected life of the- development,

r is the caloulated .internal rate of return; and .

"t represents time in the shortened equation,

)

Both the hit present Value and’"€he xntrax-nal T

undisccunted payback method. Net present values, howeyer.

are usunlly hizhly correlntad,y either positive[y or

. . neganvely.

therefora not a goud Lndxcatnr of the relative financial .
b feaubility of developmenc options of different financial

-scales! Slnce the’ aix fuel peat, producuon uy-temﬂ and ths

s:l.th the size of the investment snd are

werae

ate

return methods represent a defxnlt.e advancement ovér the




four fuel peat combustion systems examined in Chapter 6
require vastly different levels of investment outlays, the

internal rate of return {nech&d. which .is not affected by the .
magnitude of project costs, is the main indicator of the

financial feasibility of fuel peat developments. - .

References are made to net present’valuesand
diucountedey‘buc‘k-—enods in the financial analysis,
huwever, since these. two’ hnnncial 1ndh:ntora often serve as
"good eogpleien:“_y neasures of -project profitability, In
fact, the het present value formula n‘is used.more
extensively thar the internal rate of return formula in the
capital budgeting analysis model. This stems from the
mathematical inter-relationships within the formulae and the
nature .of the structural modifications to the chm.l*
budgeting analysis technique made in this thesiz. These
modifiGutions to the standard financial analysis technique,
as well as the capital budgeting model developed, are

described below. ¥ g ¢ -

] P
| '

\ - i
2.4.2 STRUCTURE OF CAPITAL BUDGETING AN%LYSIS MODEL
~

The first step in the financial nnnl\ysil process

* modelled and used in ty thesis involved the calculation of
t

the. internal rate of-réturn to the investors of each




>

5 .
% resource development option, with no government financial

assistande.!’ The second step, involved the ségregation of )
projects into two categories based upon whethe;' or hot -each
met the critical 15 percent internallrate of return
profitability criterion.’® Fuel peat production and
combustion Tprojects yielding intaraal satos of return of 15

percent?? or larger, were considered by the author to be

" financially feasible to the investors without government

financial assistance and were placed in Category'A. The

remainder’ of the projects fell into Category B, since their

‘internal rates of return werée,lesg than 15 perceit and would '

require government assistance to. become attractive from the'

perspective of investors. .. N

To calculate the present value of net revenue flows
associated uuh'cmegory A projects, the disdount rate in
the stanuaré net present value formuls was held constant at
15 percent, a rate identical to the internal rate of raturn-

The net present’ value associated with fuel peat development

15 The capital, operating and maintenance ‘costs, plus
revenues or savings,- and financial, economic and technical
assumptions associated with each development ‘are discussed
in Chapter 6. 4

18 A 20 percent internal rate of return is the critical
profitability criteriod used in the analysis of the "
financial feasibility of residential fuel peat combustion
systems.” The rationale- for this hxgher rate is -explained in
Chapter 6. -

i1 The rntionale for this key criterion is presented in
Section 6.1
-~
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projects in this category could not be negative, since the
discount rate was l!la' thnn‘ the internal rate of return. The
resulting discounted net revenue flows alsc pe}mxéced the
identification of discounted payback periods, which were
aluays less t‘imn or equal to the ten year economic life of
dach fuel peat development assumed in this study.!® The

Category A net present value formula is illustrated here.

e

NPV =

[---- + RN .
(1.15)1 (1. XS)‘ (1.15)=

Wheste :
# -
Fi, Fa . . . Fa represent net cash flows;
1 is the initial capital cost of the fuel peat
project,

n is the expected life ‘of the development (10 vears
for the purposes of this thesis); and
t represents time 'in the ghortened equa'tlom

Category B fuel peat Fémource development projects were

subjected to more thorough financial snalysis within the

capital budgeting nmodel, since they required government

14 The rationale for this ten year ‘timeframe is
*V  presented in Section 6.1.

- “ » ce0 -\ f‘_
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assistance to meet the minimum profitability criterion. As
with Category A projects, the standard net present value
formula with a 15 percent discount rate wes used to
calculate the present value of net revenue flows. The
calculated net present values for Category B projects
without government financial assistance were all negative,
since the discount rate is greater than the internal rate of

return.. ’ - LY

The model then caléulated the amount of government
assistancé x?équited to make each project in this category
financially viable, by taking the asulute value of:the
negative net present value of the project. The amount of
government assistance was next Factored into the net present
value formula as an offset against the initial investment
cost during the construction phase..‘l‘he resulting net
present value and discounted };ayhgck period for all
projects in this category after the required level of
government assistance had been factored into the financial
analysis, were zer&\_clouars and ten years, respectively. The
discounted payback period corresponded to the'ten year
economic 1ife assumed for each fuél peat development pl:oJent
in t}né finanpial and econonic analyses. Economic life is

defined as the period over which useful benefits are likely




to be -derived from a project.?® The modified'net present

value formula is illustrated here.

Fa1
NPV = [==comme 4 ——memam I e | (r-a
] hPERTINY (1 152 ¢ (1.15)s
T -
- mm—memm= L (I = 0)
~ (1.15)¢ . ) o

 Where :

Fi, F2 . .. F, represent net cp-h flows;

I is the initial capital cost of the project;

G is the amount of government assistance needed for
the fuel peat project to yield a 15 percent internal
rate of return; .

is the expected life of the development; and
represents time in the shortened equation.

L]

’

As a final step, the capital budgeting analysis model
(lctbred'the required amount of government financial
assistance into a recalculation of the internal rate of
return of each project in Category B. The amount ;f
OF . government assistance calculated for each project was
subtracted .fz-om thq .oosc'nf, the initial investment, as was

s done in the net present value analysis, The internal rate of

2% gewell et al.,, op. cit., p. 16. ) 5 \
' -2 - : - )
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return, calculated by solving the following equation for

r", was aluays 15 percent.30 .
F1 B Fa ’ -
[ & B os ooy B 1-(1-6G)=0
(L o)t (1452 (14 r)n
. n N
" F¢
T T o - 1-6 =0
- (1+ rp
Where: A

Fi, Fi . . . P, represent net cash flows;

I is the initial capital cost of the development;

G is the amount of government assistance . needed ‘for
the fuel peat project to yield a 15 percent internal
rate of return;

n is the expected life of the development;

r is the calculated internal rate of return; and

t represents time in" the shortened equation.

The cepital budgeting analysis model was modelled using
FCS, a financial model.building package.3! This nodelling

. was needed to facilitate the analysis of the financial

1% The internal rate of return was defined above as the
discount rate which causes the net present value of
project to equal-zero. Also, the required amount of
government assistance calculated in the previous net present
value formula was based on a 16 percent discount rate and a
zero net present value. Therefore the resulting internal
rate of return was always 15 percent.

‘11 Mioro-FCS User Reference Guide (Windham, N.H.: .EPS
Incorporated, 1984).




. -,
* sensitivity of the ten fuel peat production and combustion

systems to in key i and dependent
variables, including fuel peat and petroleum prices,
production costs, levels of fuel peat use and discount
rates. In addition, the development and use of the capital
budgeting anglysis model involved the systematic
identification and analysis of major factors and

relationships influencing the profitability of fuel peat

developments in stern Newf land, th y greatly

" strengthening the quality and consistency of inputs into the

ic analysis_methodology, d in Section 2.5.

2.5. | BENEFIT-COST ANALYSIS MODEL

* Economic analysis was defined,?? ifi a resource
managenent context, as- the examination of the direct and
{ndiTect costs-and banefits to the regional economy’ (or
government) of resource development programs or projects.

‘The béue of the economic analysis presentéd in this thesis

was the vern t .of Ne land and Labrador, !lm:a"
government revenues and expenditures directly or indirectly
associated with the two fuel peat development scenarios in
Southeastern Newfoundland were considered to be - good

indicators’ of the overall regional economic effects of such
31 See Section 1.3.
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resource developments.?? The amount of government finanoial
assistance required to subsidize®the-two development
scenarios was compared to the additional government revenues
derived in a benefit-cost framework. This coonomic ansiveis
of fuel peat developments was facilitated through the
development and use of an integrated computer model. This
model Was programmed in Perfect Calc, an electronic
spreadsheet package.?! In addition to the model
"incorporating the features of the SEAWGErd benefit-cost

analysis technique, the detailed analysis of the benefit and

cost components of the econonic analysis was facilitated
within two subordinate models.” 4 government revenue model -
. was used to exaiine the economic benefits of fuel pest
developments, while the.cost analysis was performed using a
government expenditure model. The major eleménts in the
benefit-cost analysis process, including the government
revenue and expenditure models developed, are described i
this section. The discusBion of the benefit-cost analysis
franework presented below incorporates a comparison of the

' structural similarities and differences in the financial and

33 The Government of Newfoundland and Labrador
sponsored this thesis as a joint government-academic
exercisey This was an influencing factor in the decision to
exanine the benefits and costs of fuel peat developments
from that government'’s perspective. Also, ‘the examination.
of all public and private costs and benefits of fuel peat
developments was considered to be too ambitious an
undertaking to attempt in .this intexrated ntudy. I

D) R.B.” Wesson,. P ektee; 0a19_ (Berkley. Cnufarnia.
Columbig Data Prcductu, Inc., 83)
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economic models employed in this thesis.

-
2.5.1 BENEFIT-COST ANALYSIS FRAMEWORK

Benefit-cost analysis has been used extensively in
resource management as a method of evaluating the relative

merits of alternative public investment projects.3?t As

N

indicated in Chapter 1, benefit-cost analysis entnila LittTey
more in principle then adjusting the net revenue flow
calculations included im thegcapital budgeting analysis

method to reflect social (i.e., brnuder ecanomxc) rather:

55 See fdf oXample, W.R.D. Sewell et al., ob. cit.,
W.R.D. Sewell, "Broadening. the Approach to Evaluation in
Resource Management Decision Making," in R). Krueger and B.
Mitchell eds., Managing Canada's Renewable Resources i
(Toronto: Methuen, 1977); H.F.,Campbell, "A Benefit/Cost W
Rule for Evaluating Public Projects in Canada," Canadian
Public Policy, Vol. 1, No. 2, (1975), pp. 171-175; J.V.
‘Krutilla, "The Use of Economics in Project Evaluation,"

., Iransactions of the Fortieth North American Wildlife and
Natural Resourcés Conference (Washington: Wildlife
Mahagement Institute, 1975), pp. 374-383; A. Maass,

——"Benefit-Cost Analysis: Its Relevance to Public Investment
Decimion,” The Qu erly Journal of Economics, Vol. LXXX,

« No. 2, (1966), pp.208-226; J. Rothenberg, "Cost—Benefit
Analysis: A-Methological Expoaition," E. Struening and M.
Guttentag, eds., Handbook of Evaluation Research (Beverly
Hills, California! Sage Publication, 1975), pp.55-85; C.
Price, "Cost-Benefit Analysis, National Parks and the -
Pursuit, of Geographically Segregated Objectives,” Journal of
Environméntal Management, Vol 5. (1977). pp. 87-97; and G.
Schramm, " ing for N ic Goals in Benefit-Cost
Analysis," Journal of Envi 1 Vol. 1,
(1973), pp. 129-150. ) ; e b
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than private (i.e., financial) objectives.!t Aa in the
capital budgeting analysis wodsl, extensive ise is made of
discounting to account for the influence of inflation,
opportunity costs, risks and the other factors upon the time
value of money. The simillnr,ity of the benefit-cost analysis
and capital budgeting a‘nu’lysis techniques is reflected in

ra
the formulae presented below?? and in Section 2.4.

- B, - B TRy B
NPVB = [ + + L ]
{1+ k)o (L.+ k)t (1 + k)2 (1 +k)e

00 (1 + k)t

Co - C Cy ° Ca
NPVC = { + + I s ]
(1 + k)° (1 ¢+ k)t (1 +k)? (1 + k)

. 16 Government of Canada, Benefit-Cost Anslyais Guide
(Ottawa: Treasury Board, 1976), p. 3.

37 After Government of Cnnada, Beneﬂt-golt Ana]xlia
Guide (Ottawa: Treasury Board, 1976), p.27.
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- .
8 o :
N .
(Ba - Cz2) “UBa - Ca) -
NPVP = T N T )
(1 + k)2 (1 + ke
n o (Be = Ci) B B
\ o t:0 (1 + k) . ’
* 3
) where ! T
¢ . B is fuel peat developmem—benehes in yeara 0,1,2 . . .
c xs fuel peat development costs in years 0,1,2 . .‘ .onb o
k is the.discount rate;
NPVB;is the net.present value of benef:ts associated N).th
e "~ fuel péat developnent scenarios; 3
R "NPVC is the net pre'sent valu: of costs nssoe:ated with fuél
- peat development sceniarios;’ p .
NPVP |s the et present velue of fiel peat development .
\ ; scénarios; and p @
t Teprésents time in the shortened. equation : 3
L In addition to thé change in perspective from the L :
, investor in capital budgeting analysis to the regibnal o
- econony in benefit-cost analysis, only minor variations ot
5 B ¥ ot / B . .
exist between the two techni'qhes,_‘ns modelled in this .
thesis. Three of these differences are outlined here. The
benefit—cost anslysis’nodel placed more -emphasis. upon.the
distinction betueen Fuel peat :9“9“ bendive’ lnd: soits
, thar the ospital budgeting model placed on -project revemues ‘
i and experditures. The mai\reason’for this greater
o ‘segregation was that the economic bénefits and costs were
: ' ‘caloulated and discounted in subordinate government revenue
- .and expenditure models. The results of this revenue and y
& «
Foeno™ - expandxture analysis were 1nnnrpurnted nn benefits and

Z -6 - E L




expenditure analysis were incorporated as benefits and
costs, respectively, into the conventional benefit-cost
analysis framework to facilitate the assegsment of the
economic l‘:as;bility of the two fuel peat development
scensrios. . In the capital budgeting analysis, both revenue
and ¢xpenditure related information pertaining to each fuel
pest PEGJEE Wi ALFWY input into the financial model.
Also, discsunted net revenue PLSws, internal rates of return
and net present values were genersted within the capital
bl&dge‘tinz nodel.

¥ A second structural difference between the two models
pe}tains’m the treatment of p:'oject and government revenue
flows during the year of cunstructxon (L.e., year zero in
the formulag). The benefit-cost analysis model made no
distinction between the capital and operating phases of fuel
Ppeat resource developrents, since benefits would e derived
toé and costs borne b the Newfoundland econony ard .
government from the start of & |\~p/tlnn- In.the cnpxul N
buddet ing ;;alysis abdel, only investment expenditures were

factored into the analysis during year zero, because project

Asevenues or savings would result.only afterithe resource

development project becomes operational.?® -

38 For fuel pest przfluction projects, the lead time
from the dtart of bog pr

often three years. The construction period for "industr-ial
or commercial fuel peat combustion systems is about six
months . Most financial and economic problems associated

a . 5 g —ee =) ‘5

paration to the first prodiction is




beneﬂt coat nnalysls modéls relates to the reliunce on v

A third deviation in the capital budgeting.analysis and

du’ferent mnin indinntors of finuncial und economic

Peasibiliby. The prime indics,tot of the' pro 1tub111ty of

.the ten fuel peat production systems examined in .Chapter 6

- studies of resource developments,?®

Guide, p.28. . W : / 5

is- the project internal rate of return. .E:'(tensive use has ’
STakrash, B8 of LREETAALIFALS BY [FEEUEN! tn BEnEFAtEeoat -

using fan.nulae such as

that presented below. This formula is structurally the same
as the one.used in the capital budgeting annlyais model -
except for the dlaaﬂreution of heneflts and costs nnd the
{nclusion of benefits in year zero. THe internal rate of
return of each ‘fua'l peat development scenario would be the
discount rate which would cause the net present value of. |
benefits and_costs tofaual zero, and would be calculated by

nulvlnl the following equation far LS 2t U

- 5 v o . f

(B Lo - ca)

mmmeme=-] = 0

(1 + r)n

= (8% co)

(1 + )0

- Ci) (B

i
(1 + ) (1.%p)r’

- Ci)

10 Sewell et al., op. oit. ) X
4¢ After Qovernment of Canada, B - sis




Where: . o C . 3 -
B is fuel peat development benefits in years 0,1,2 ... . nj
C is fuel peat development costs in years 0,1,2 .

i's the internal rate of return associated with ench t‘uzl

peat development scenario; and’

represents time in the shortened equation.

"

-

The reliance upon internal rate of return as a main
indicator ‘of ‘the 'econonis rassibility of vasource _
developments is conceptually sound. Practical difficulties’
relating to the specification of the timing.of the many fuel
peat production and combustion systems in the tuo
development scenarios and associated governmentgrevenues and
e?(pandir.urel. however, prevented the effective use of

internal rate of return if the economic analysis presented

in Chapter 7. The use of di d g and
expenditures in the economic analysis, reduced the need for
annual data.'! Because of this reduced need for annual data
and the inherént difficulties of forecasting thé level of
'.fuel peat production and use on a yearly basis, the

‘assumption was made that all production and combustion

lhe‘ml-ln the two fuel peat development scenarios are

“ 'rha use of'di al ture upu-
removes distortions in the nnnlylt"e-uled by inflation and
opportunity costs over time. . .

LI 7 . o




stafted in year zero, and have ah economic life of ten
years.

Benefit-cost ratios are not as restrained by the lack
of ¢nformation pertaining to the annual flows of government'

revenues and expenditures as-is_the internal rate of return

method. | As a result, benefit-cost ratios have been utilized

in this thesis as the main indicator of the financial

_feasibility of each development scenario. This widely used

measure of the relntive merxte of various develcpment

alternatives,ts is based on the ratio of the net present

- value of benefits (government revenues) to the nét present

.value of” costs (government expenditures). The sqcial

discount rate used 1ﬂthe economic .analysis was 15 parcent.
the same percentage as the prifjte discount rate used in the

financial, ahalygis.s? Both the standard :bénefit-cost ratio

- formula and the slightly modified version used in this

thesis are presented here.

—_— v
41 Sewell et al., op, ecit., p. 12.

42 The rationale for this 16 percent social discount |
‘rate is presented in Chapter 7. . See, for example,-E. J. -
- Mishan, Cost-Benefit Analysis (London: George Alan.and

Irwin Ltd., 1971). o - i




Standard Benef ost Ratiott

Where: d . ~

BCR is the benefit-cost ratio amsociated with~fuel peat
development scenanoa, .

NPVB is the net present value of benefits associated with
fuel peat development scenarios;

NPVC is the net present value of costs associated with
fuel peat development scenarios; %

B is fuel peut development benefits in years 0,1,2

is ruel peat development costs in years 0,1,2

v ooomg

is- the discount rate; and.

represents time. . '

ax Q

Modified Benefit-Cost Ratio B

NPVB  TNIR | L

B 2 mmmm E emee

NPVC TRGA

. . : & i

Where: ¢ . . n
w—  BCR. is the ben"efunco}c ratio asso¢iated with fuel peat
PR development scenarios;

"NPVB is the net preQem}' value of benefits;

NPVC is the net.present value of costs;

44 After Govarnmant of Cnnada. Benefit~Cost Analysis
Quide, p.27. '
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3 W £
TNIR is the ‘net pr nt value of g from

5 fuel ‘peat development’ ugermrton (Loom governmen:

A revenue -model); and

TRGA is the net present value of required government

2 financial assistance associated with. fuel peat
e u development’ ucenurios (frnm government e‘(penditure
; model .

The modified benefit-cost ratio formula reflects the

use of the net present values of of Newfoundland

,and Labrador revenues and expenditures associated with fuel
‘peat develcpments as proxies for the regionnl economic
benefits and' costs of fuel peat developments in Southenste-rn
Newfoundland. The annlyui‘s and discounting of monetary
flows occurred within subsidiary government revenue and
expenditure models: The revenue model is structurally moré
complex than the expenditure model. Most of the analysis

.needed to generate discounted govemmen‘uvenu'es from fuel./

peat development activities had to be performed within the

7 model is comprised

-revenue model.! As a result, the re

of three sub-models, including an econometric revehue
foz;ecantin‘z auh-l:nodel. In contrast, the government
‘ / v expenditure analysis relied almost totally on t:he ‘outputs
from the capital budgeting model and the fuel peat
davaluphen_t iqenario building' effort, resulting in the need
‘fnr anly‘n three aguation mod)e}.v These models, which were
integrated within' the overall benefit-cost imah!si;!‘ model

framework, are dooumented below. \

i Y 7R g &
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2.5.2 GOVERNMENT REVENUE MODEL

& b4 %
. .. _ . The benefits component of the benefit-cost analysis

framework used in the économic analysis of fuel peat

development pr s in land is a

o pi g .ﬁu, which is comprised of
three sub-models. These are: (1) an economy sub-model, (2) a
reyenue f‘oreclatlnl sub-model, and (3) an equalization &

“sub. del .. Thé b del computed the incremental

effects of fuel peht developments on Newfoundland gross 3
domestic product. These gross domestic product projeations
were the indeperMlent variables which drove the econometric
i equations in the revenue forecasting sub-model. The
* equalization sub-model calculated the equalization losses
= re:‘mlting from- the additional government revenues, and
.produced forecasts of net revenue flows to the Government of
Newfoundland and Labrador from fuel peat developments. Each
revenue sub-model is described below.

2.5.2.1 Economy Sub-model

, s ¢ ¥ .
. ¢ A economy sub-model was developed and used to’compute

; w . . ¢
’ g‘ \the direct and indirect incremental effeots of the two fuel,

peag development n ‘o: on the indland gross

o ) domestic product. The sub-model combined fuel peat
. # . 5
: - 75 - T » X
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investment information presented om a project basis in
‘Chapter 6, with the {uel pent praduction and combustion &

—proJect mix'scenarios’ developed in Chapter 7, to derive fuel
peat investment pro.jections on a resource developm;nt
scenario level. Ihe invéstment information was
disaggregated into two ‘categories: (1) machinery and

.+ equipment, and (2) construction. This informatidi, along

.

with gross domestic product multipliers from Statistics

.

Canada Input-Output Model of Provincial Economies,*’ and
projections of the retail values of fuel peat utilized and
petroteun products displaced, were the three inputs into the
ecénony sub-model. The formulah for computing incremental
“gross domestic produc{ resulting from fuel peat developments

are presented here.

(1) GDPI, = (M&E:. ¥ 0.092) + (CON, * 0.826)

'

(2) " GDPU, = (FPS\ * 0.9) - (DPPS, % 0.2)

3

(3) GDPy = GDPI\ + GDPU,

_Where:

_qDPI. is the annual incremental .Naufnundland gross -
7% domeatic product from fuel peat capital investment;

Statiatios Canada, Input-Output Model of Provincial
Emmn (Ottawa, 1979). ]

- 18 ~
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MLE.  is the annual cost of machinery and equipment
associated with fuel peat production and

combustion; ) .
CONy is the annual cost of construction activities .

associated with fuel peat production and

combustion;

GDPU: is the annual incremental Newfoundland gross .
© domestic product from fuel peat utilization;
FPS. is the ‘annual retail value of fuel peat sales from
production projects in Southeastern Newfoundland; ~ #
DPPS: is the annual retail value of petroleum products
displaced as a result of fuel peat consumption;
GDP is the annual incremental Néwfoundland gros:
domestic product from fuel peat- capital investment
rand fuel peat utilization; and.
t represents time.

The gross domestic product multipliers of 0.092 for
machinery and equipment and 0.826 for construction were

derived direétly from the Input-Output Model of Provincial

Economies.*® The multipliers 0.9 and 0.2 used for fuel peat

and petroleum sales, respectively, were based upon inppt-

"output multipliers computed for similar categories of: P
economic activity by Statistics Canada.!? The econoty : j
#Aub-nodel was programmed in Perfect Calc.t® G s

. ’, : N .
The computed annual incremental effects of the two fuel
peat development scenarios on Newfoundland gross domestic

product were important independent variables used in the

4¢ Ibid. -

47 Ibid., Examples of industry categories &xumlned are
‘ non-metal mines and quarries, plus petroleum and coa.
products. Also.based on interview Hith official of
Newl’o\mdlnnd Executive Council.

v

" 44 R.B. Wesson, op..cit.




A - »
revenue foreallt}?l sub-mbdel to forecast fuel peat induced

revenues to the Government of Newfoundland and Labrador.

2.5.2.2 F.

Three of the five major components of the revenue

forecasting sub-model were based on the historical o
. relationship between Government of Newfoundland and Labrador

revenue yields and provincial gross domestic product. These'

three revenue categories were retail sales tax, personal
income tax and cnrpoint? income tax. The historic
Felatfumships between revenue and gross domestic product
were :Z:d on 15 years of data covering the period 1871 to
1985, adjusted for tax base and rate changes.!® The
econometric relationships were obtained by using the simple
linear .r:grenicn technique’, with the t_hrae revenue classes
as the independent variable and gross domestic product as ¢
the dependent variable. The simple linear regression
formula used in this thesis is prauenvted here.so - -

= 3 -
N 3 : 5

'REVe = (B £'GDPy) + A

. 49 Data partnnlnl to ruvenuu, tax rate and bnse'
changes were obtained h'ol the Nawfoundlhnq Department
of Flnnnaa. " - . e




REV: is the annual incremental revenue (retail sales
5 tax, personal income tax or corporate income tax)
from fuel peat developments; -
GDP:  is the annual incremental Newfoundland gross
*  domestic product from fuel peat developments;
A represents theé constant equation coefficient; and
. B represents the slope equation coefficient.

Both the constant (A) and slope (B) coefficients?! were

based on the historical linear relationships between gross -

domestic product and the three dependent revenue variables.

N The formulae vused for calculating@®the values of the two

equation coefficients are presented below.s?

T GDPi7) - (2 GDPy)( GDPy REV:)
A= " GDPy % - (7 GDP.)? v . ;
N ' N & GDPy REV: - {7 GDP:)(: REVi) -
" N  GDPi? - (Z GDPy)?
h « Where: 5
t REV:  is the annual government revenue (retail sales tax, ks,

- ,‘ personal income tax or corporate income tnx) from
fuel peat developments; N
GDPy. is the annual incremental Newfoundland gross - i
domestic pr'oduct from fuel peat dav:lnpmenti; . .

L The constant equntion is often referred to as the y
. intercept. .

st Aftar O.B.'Noreuf)e, op. cit., p. 221,
g oo e --19 - . i G5




represents time; and
represents the number of observations (15 in this
thesis).

zeo

The basic measures of statistical fit, including
coefficients of correlation and determination, as well as
ltandu‘c‘i errors of measurement, were. judged ncceptable!; for
all three ur.l.enr regression equations. Revenue forecasting
models used to forecast short term government revenues often
incorporate multiple regression-and other more.sophisticated
time-series methods.5 The effectiveness of these
techniques for medium and long term pr:diﬁ/iive analysis is
usually restrained by the absence of forecasts of desired

and ic i t variables. Sometimes

gross domestic Nuct projections are used to generate

other economic indicators. This would result in high levels

53 Based on interviews with representatives of the
Newfoundland -Department of Mines and Energy and the
Department of Economics, Memorial University of.
Newfoundland. Additional regressions were run using
logarithmic transformations of both the depéndent and
independent variables. However, the results were not used in
this thesis since the improvement in statistical fit for two "’
equations was not considered large enough to warrant the
addition of the extra complexity-in the revenue forecasting
sub-model.

54 M.D. Intriligator, Econometrioc Techniques, &

Applications (Bnllauoed Cliffs, N,J.: Prentice-Hall, Inc.,
1978); J. .Johnston, Boonometric ﬂgghgg (New York: McGraw-

Hill Book Company, 1984); D.G. Mayes, Applications of
Econometrics (Englewood Cliffs, N. J' Prantios-Hlll
Internatjonal, 1981); C.R., Nelson, Series -

) orecasting (San Frnnnhco: Holden
Day .Inc., 1973). -




( of' autocorrelation’s if these linked variables were used in
econometric revenue forecasting models. As a result, these
economic 1ndi¢atars are not used in this study. The
regressions wﬁre’pert‘or\{led using the Statistical Processing .
System (SPS) cémputer analysis package.36
\ 1/\.'
;
Fuel peat royaltieg comprised-the fourth category in
the revenue foreeasungLub'-modeL These royalties were
calculated separately, Hased on fuel peat production volume
. - .
and area estimates, plus existing royalty rates. ‘A final . x
classification included other revenues likely to be impacted °
eithetidirectly or indirectly from fuel peat ‘developments in
Southeastern Newfoundland. Mining tax revenues were i \
excluded from this analysis, since they are not likely to b
impacted upon by fuel peat dgvelopments. This other
incremental revenue class was projected using a revenue |
g { -
yield elasticity of 0.8 relative to growth in gross domestic .
product.3?” This is a slightly more conservative ‘assumptién
= 85 Autocorrelation refers to the correlation of
disturbance terms between different sets of observations or
independent variables, as measured by the Durban-Watson
test. See, for example. P. Kennedy, op. cit., pp. 73-85; and,
G.B. Norcliffe, op. cit., pp. 215-243. f

G.J, Buhyoff et al., Statistical Processing Syatem %

’ (SPS), Version PC4.0, Southeastern Technical ‘Associates,
1982.
_ &

87 Revenue elasticity in this paper refers to l:h
senuitlvlty of relative growth in Government of Newfoundland
and L P to growth in Newfoundland .-
PP gross domantlc produot.




3 . A
‘than: the elasticities resulting from the three regression

linear equations asan}ciinted‘with’ the first three incremental
revenue categoriés, since many small components of this
other reévenue class would not be influenced by fuel peat *
developments. The revenue elasticities 'asapciacad-wi:h
retail sales.. personal income and corporate income tax
revenues are 0.8512, 0,9681 and 0.8439) ‘respectively; based
on the regression analysis performed,. (It was ot possible
to develop a regression equation for other revenues due to

the inability of the writer to adjust historical revpaue . = -

data to account for the maze of tax rate and base changes
] by

which have ocourred over |thellast decade. The five revenue

forecasting equatifns) plus a summary equation, are
S22

presented here. The o1

tant coefficients in the three
linear regression equations are omitted, sjnce incremental:
fuel peat related revenues, rather than total government

revenues, were projected in the revepue fnrjutiris

sub-model .38 N
Ay 2
(1) RST. = GDPy % 0.056 &
(2) PIT. = GDP: ¥ 6.048
(3) "CIT:¢ = GDP: * Q,.ooy S .
o
(4) FPRy = (FPPVy ¥ $0:15) + (FPPA, % $15.00)
8% The opmputed constant, or y intercept, coefficients

for the retail sales, ‘personal income and corporate income
tax revenue equations. are 356 million, $9.1 million nr(d 7.7
million, respectively. . i




(5) OGRy =[(BOGR{ ¥ ----= ). - BORGi] % 0.8 3
Y o . . '
(6) .TGR, = RST¢ + PIT: + CITy + FPR. + OGR: \
- 4 . f ' B
Where: . / i # o

GDPy _is the annual incremental Newfoundland gross
“domestic product from fuel peat developménts
(computed in the economy sub-model};”

RST.  is the annual retail sales tax revenue ' %

' . from fuél peat developmentsg . 5 ¢

PIT.  is the annual personal income tax revenue ¢ *

i from fuel peat developments; .

CITy ° is the annuil dorporate income tax revenue
from fuel peat developments; 8

OGR¢ is the annual other government revenue from fuel

©  peat developments}
FPRe. is the anhual fuel pest royalties from productlon
7 proJects in Southeastern Newfoundland;

FPPV, is the annual fuel peat production volume in \
Southeastern Newfourdland (in cubic metres); ., |

FPPA( .is the annual fuel peat production area in

. Southeastern Newfoundland (in hectares);
BOCR, is the annual other government revenue without fuel
4o peat_developments; =
) BGDPy is the annual Newfoundland gross domestic .product *
without fuel peat developments; -

TGR:  1is the total annual revenue to the Government of
Newfoundland and Labrador from the two fuel peat
developments scenarios; and .

v g .

The computed annual value. of, vevenue flows to the ,

represents time (year).

" Government of Newfoundland and Labrador from each of the

& preaent.ed below. These outputs were critically important P . :

. L. N
five revenue cntego:ies’examined in the revenue forecsst.ind-

b

del, were .incc

d into the equalization :uh-mod‘l ‘

independe}:t variables in the cn}culstion of ievarnment

> - 83 - i !




P4 .
- developments. - / .

5 Sj\r:'ne equalizatichn pn_ymeﬁt.s.are based on_;ach province's

equalization losses and net revenues: from fuel peat

- i

. ‘T : . ¥ N
2.5.2.3 "Equalization Sub-model ) ) -

. = 'f~
. Newfoundland is ome of six.provinces ‘that qfalify ,’t‘r{

SGUATIGRE Lon payesits Bron the .Government. of Canada.®®
rélative "fiscal cagncit'y-,_-u' any additional government
revenue from reséurce deyalopients in Newfoundldnd aré
offset, at least partially, by egualization losses. As a
result, the econonic analysis of nesource developments, such
as fuel peat develophents in Soutleastern Newfoundland,
should include an examination of effects on the equalization
er:titlement. 2 ’

- e

The “equalization sub-mode] developed and used in this

'

thesis to assess the Newfoundland equalization implications -

: of. fuel peat resource developments, incorporated the results

of sefisitivity analyses performed on much larger and more

39 The other five equalization recipient provinces are
Prince Edward Island, Nova Sdotia, New Brunswick, Quebec and
Manitoba.

o0 Fiscal capacity.is a relative measure of the ability
of a provincidl government to generate revenues ffom

‘economy, given national average tax rates and definition of .

base.




/ « & 2 :
§ o g, &

— T ' '

gomplex mode;s‘nt the Fiscal Equalizafion Program:®! This
\ - sensitivity analyses sl\o::e:f that_the equnlizati_un loss
< associated with an addifjonal dollar of government revenue - .
. | * _averages $0.68, with losses on specific Tévenue jources % -
. tanging from $0.50 for corporate income tax to $1.00 for’

‘revenue categories where no other'province has a revenue-_ *
3 3 ~

generating capacity. Direct fuel péat fees and royalties
would fall into this dollaf-for-dollar loss cateyory. :
s “

The five pomponents of the eziual%on “sub-model are oy

v retail sales tax, personal income-tax, corporate income tax,
: 2 .
. fuel peat royalties and other incremental revenues. This
use of-thé same revenue categories as employed in' the-.

JFevenue foreclsting sub-model fncilitnted the equalization %

" analysis,s? and allowed for the atbest soeyIEtGn BE Wet -9

. government revenue flows. Net government revenue. ﬂcws

. refer to i 1 _to the t of

“Newfoundland' anM, Labrador, less associated lossges ‘in &
h equalization entitlement. Like the government’ revenue model

and the Newfoundland economy sub-model, the equalization

-~

" “ 41 These models include the equalization mudel uaed by
the Government of Canada, which includes detailed -

cn.lculnt.iona of. each component of the 39 equali‘aatwn tax -

bases for 'each .of -the ten Canadian provinces, as well as an

- , equalization forecasting model developed by the!Newfoundland

Department of Finance.

41 The outputs from the revenue analysis are a major
input into the ‘equalization analysis. . i
ais ]




énalysig| process was programmed in Perfect Calc.®?®
Pl

ret government revenue front-‘

"The. five
equalization eqixu‘tio’ns. with
° end additions, are presented here. )Alao provided are the:
summary .e&unuons‘g:sed to compute annual net lov&'nment
i revenues anhd the net present alija 5 Weveiiiie tiows to Tie
\ Government\df Newfouindland and Labrador during the’ econonic
. life 9t each: fuel peat development scegario.

present,val\le t‘nrmuln was bused on the stand\rd dxscoun},lﬂ(

The net < e

techn_ique us?d in benefit-cost analysis, wh;ch is-detajled ~

. - . % \ T
. . in Section 2.4.¢¢ P .
\ - ' -
3 \
* \ N
: (1) NRST: =\RST: - (RSTy % 0.61)
= (2) NPIT: \= ‘:prr. (PIT, % 0.85)
' 4 .
(3) NCITe & CITy - (CIT. # 0.50) k
+ i\ g
_44) NFPRy = FPRi - (FPRi ¥ 1.00) i
© (51_NOGRi = OGRs - {OGRi * 0.70) .
” \ « . N
(6) NGRy = NRST + NPIT( + NCIT: + NFPR« + NOGR:
. , (1) TNGR
Where: i
B . §o——
. 'RST. is th[a—nnuul incx‘ementul retail sales tax revenue

from fuel pent
forecasting Sub-model);

62 R.B. Wesson, ogl cit:

. -

64 After Governme

Guid&, p. 27.

qevelopmenta 1ccmput.ed in the revenue

I

[« = 86 =

Wt of: Canada, Benefit-Cost Analysis




- . PIT: is the' annual incremental personal income tax
i revenue from fuel peat developments (computed in the
o " , . revenue forecasting sub-model);
i NPIT:  is' theannual nef incremental personal income tax
__ -~ revenue from fuel peat developments;
' CITy is the annual corporate income tax revenue .
from fuel peat defel ( d in the
P _ forecasting sub-mbdel); ° )
3 . © NCIT: ~ is the annual netlcorporate income tax revenue
- +  from fuel peat developments; -,
OOR:’ " is the annual other government revenie from fuel
peat devel nts (computed in the
5 \ . forecasting- sub-model); | \ %3
. NOGR: - is the annual net-Sther government revenue from fuel
B | peat developments; - s | g
FPR. | 1is the annual fuel peat royalties (computed in. the
. - revenue forecasting sub-model);
NFPR: is ,the annual net fuel peat royalties from X
3 ion in Sou tern Newf land}
NGR, ‘is the annual total met revenue to.the ‘Government of
‘ Newfoundland and' Labrador from fuel peat
developments;
TNGR: is the net present value of total revenues to the
Government of Newfoundland :and Labrador from fuel
peat developments;’
t + represents time (year);
. n represents economic' life of fuel peat px‘caqct
k represents the social discount rate (15 percent).
. : . -
Y
The net present value of total .revenués to the
Government of Newfoundland and Labrador from the two fuel
s peat development scenarios examined in this thesis was. the
Ymajor output from the government revehue model. This"
~ in_rormnn\v(n, along with the nét present value of the total

i # SRST. is Chq annual net fncremental-retail sales tax

N

revende from fuel peat developments;

amount ‘of government financial assistance required to

subsidize these resource development scenarios,; was

moorpcrated intn the benet‘lt-c.oat anadlydis framework used

T in the ecunomic unalysis of fuel peat development proapects.

- 87 -
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" The required amount of .government financinl*ﬂistnhcé was§ -
determined in the government expenditure model, describéd in
. 3

the next sub-section.

5

T ¥ . 2.5.3 GOVERNMENT. EXPENDITURE MODEL

- . The cost component of the benefit-cost analysis

framework used in the economic analjysis. is a separate

‘government expenditure model. This model.is less complex . .
. -3 N N * v R
than the gnvetnment revenue: model -develop'ed to analyze

econnmc costs, since most cf the requxred expendnure

retated 1nfnrmntinn.waa amalyzed in ;he capital budgeting
analysis.model, detailed in. Sectxan 2.4, or resulted from
the fuel ‘ent scenario building effort, highlighted in

Section 2.2. 5 . . .

In the financiul unulysxs cnntained in Chapter 6, the .- -
capital budgetinx nnalysiu model was used to cnlculute the

amounts of govarnment ‘assistance required by each nf six

-
d1 ferent types of fuel peat prcduction syutums und four
dlfferent types of fuel peat combustion systems, i order’

T for each ayatem to satisfy a minimum proﬁtabllity

Yo . criterion. This informsﬂon is a critieally impox‘tnnt input:

| into the government expenditure analysis. The only other '
. PR -

A information factored directly into the government B
w § i
. » . » . g

. . B!




i t_’lnanemh and econdmic analysis, are |

. ) R
expenditure analysis. was the number of each category of fuel

: 3 -
peAt production and cumbu‘stion systems included in the two ~
development scenunos. These scenarios, whxch were baged on

the {uel pent supply and demand unnlysu. as well as.the*

resented in Chapter
The three equation gdVernient expenditure model is '

‘illustrated here. 4 g -
8 . B ow .
: e - § L . ) :
BGAP = [Py %.Gi),+ (P2 % Ga) + .7i . + (Ps ¥ Gs) Mol
RGAC = (Ci * Gi) + (C2 ¥°Ga)™+ . . . + (Co ¥ i)

TRGA = RGAP + ROAC .

Where:

RGAP' is the net present value of required go:;&unent
assistance associated with fuel peat production

: sydtems} . 5 . :

RGAC .is the net present value of required government
asgsistance associated Hith fuel peat combustion
i yst:ms, ¥
TRGA i3 ple net present value of required government ,
assistance associated with fuel p,ent pruductxnn .
and combustion systems;
P represents the numper of. fuel’ peat projects inr
- each of the six production categories (from
fuel peat development scenarios);

C represents the number of fuel peat projects in
each of the six pro®jction categories (from
fuel peat development dcenarios); and %

‘G represents—the amount of government financial
assistance required by each type of fuel peat
production and .combustion system (from cnpitnl
budﬂetinl analysis).. "‘“} .

g - e ) ) L.




£

The government expenditure model automatically »
calculaged the net present value of the smount of government
finu‘ncinl asgistance _rgqu‘u-ed to subsidize the two fuel peat
development scenarios.. The fact that one of u;e independent
variables uséd in the model had previously beep discountedt’

in' the capital budgeting analysis model, and u\n: the other

1nformutinn input-was a.non-monetury value, elxmim\ted the
« Vo

need for bullt in dxscounting fotmulae. T‘he expenditur‘e ‘.
modzl did not take intn ancount any demblraphic or socio-
ecbnamic meacts of fuyel peat developments in Suutheustern
Newfaundlnnd, which might indirectly .impact upon government

expenditure programs. Given the relatively modedt size of

_Ehe two fuel peat development .scenarios and the large impact

region, it was assumed that.the expenditure effects would be
small. Yt is-also likely that-any additional expenditures
would -at least be partially offset by the reductions in the
need for direct transférs to Lnd/wmuals and businesses/” !
Fuel peat developments cauld, for example, result in lower
social assistanpe payments and lower subsidies to the

private sector, due to increased employment nw

actiwity, as well as the availability of a less expensive

source. of energy. r ’.

The net present value of government assistance required

to finance the two'fuel peat development scenarios exagiped

in this thesis was the major output from the government

- 90 - -




value of government

expenditure model. Like the net presen

revenue. flows, computed in the revenue subsidiary model,

this information was incorporated into a benefit-cost Fitio.

As indicated in the introduction to this section, the use
> .

of this benefi

framework facilitated the systematic
ysis of fuel peat development prospects in

Southeastgrn Newfoundland. ° ¢
i = s

G5 = X4 T

An analysis of background considerations likely to have
&maEs tnfisnos: on ‘Poel peat developient PIoSpAGEE. in

_Southeastern Newfoundland is presented in Chapter 3.




ANALYSIS OF BACKGROUND FUEL PEAT DEVELOPMENT ‘CONSJDERA_TIONS

3.1 INTRODUGTION

The analys‘is of background .%onsideruti "which affect’

J
the development potential of natural resources\is am

important element in resource anhlysis. This-background

analysis also provides the broader context within which the

remainder of the resource analysis can be presented.

. categories of background considerations_are likely to'have

major influences on the development of the fuel peat

\ - :
resources of Southeastern Newfoundland. These categories

are! (1) fuel peat utilization cpnsiderations, and (2)

regional economic and energy congiderations. The process
Y \

used to analyze these background| considerations is

illustrated in Figure 3.1.

{

contnned in Section 3.2.. The l‘bcus is on peatlnnd

{ |

c=-. 92 <

Two

utiliznnon options, fuel. pent reg\nrch nnd development

efforts and fuel pent ﬂil_izutim\ in Newfoundland and ¢

|+ an analys)s of fuel peat unuzuhon consjderations is
'

e’

Europe. ® The Bnalysis of regional onomic copsiderations),




g : Figure 3.1

¢ " THE PROCESS USED TO ANALYZE BACKGROUND ;
FUEL PEAT DEVELOPMENT CONSIDERATIONS _ (1)
- = T

Objectives . i «
. . t 1 3 a . R
3 s - - 6o -
s - N
. , | »
! ' 0! "
Anaysis-of < nput Faclors (31)° » Analyss of )
o FulPect . Regional Economic and " .
= | g Fuel Peat-Research '
', Utiization Considerations .ond . « Energy Considerations
\ ) : Development Information
62| ' : 63 -
- ; Jr | Economic brmatin - ‘ l -
Analysis of Energ nfomation | Analyss of - :
oY Fepet e e Newfourdiond
oy .
“Research and i Economy .
¢ Development | Analysis Criteria Plus 7
-Efforts in . ) Energy
¥ " Newfoundiand % . Supply, Demand .
ond Europe  © |~ " Major Findings and Prices - e
(32) (34) ' (33)
0 -
E ‘: ."‘ iy ‘
s Nt ; ;| % ’

(1) Sections ars indicated in parentheses.
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. . (
- which involves an‘examiﬁuion of the strengths and structuré
of the Neufoundland econony relative to that of other .
Cariadian pz-ov_mces, is presented in Section 3. a. I(ey inputs :
.in this analysis are inter-provihcial and sectoral ecopomic -

statistics, as well,as information pertaining to historical

L [ ¥ X &
and recent !conomicv‘d{}velupment efforts in Newfoundland. .

Major energy considerptlena /xnfluencxng fuel peat o

© dévelopment, prospec& in Southeatern Newfoundland'are also
examined in Sectign 3.3. The factors analyzed are the
demand, supply and price of petroleum products, electricity’
.and wood. In addition to urrent and forecasted enersy Y =
* statistics, this analysxs/ intorporates background
information pertaining o potential oil and gas and Labrador R

hydro-electric developments.
s P

;= Major findings pertaining to the analysis-of the two
categories of background fuel, peat development ~

-
considerations’ examined .in this study are presented in
- /

= Sectjon 3.4, . . .o T
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3 s
3.2 FUEL_PEAT UTILIZATION CONSIDERATIONS |

3.2.1 PEAT RESOURCE UTI‘LIZATION OPTIONS !

. ‘

Peat’ is a heterogencous L R —
theoughout  the world. It is made up of p rtiall¥ decomposed
Plant matter and murzamc .nunex-als that have accumuiated in
wetlands over: thousands (o yearail' -bea onsists primarily ’

of sphagnu/m moss, hawever, sedges and. other aguatic plants

are prominent in localized areas. Peat varies in colour

_from yellow to-dark brown depenging upon the degree of

biological decay or humification. The darker, more humified
peat is best suited for energy purposes and is referred to

as fuel peat in this study. The lighter, ‘less hiologicallf

_decayed peat, is used; primarily for horticultural purposes.

When mixed with minerfINaoil the porous nature of this
hortxcultural peat, which.is aften referred to % best moss,
enables mtrouen to flow more free.ly to the roots.of planted
vegetation. This, plus the -bux;y of horticulturdl peat to
retain up to 27 times its own weight in water, makes this
s*eune’e a valuable soil conditioner.

»
In Newfoundland, as elsevhere in the world, the largest

: pntoncinl fnr peat resource devslopmentu are for energy and

V. Punwani, "Peut -as”an Energy Alternative

D. An
Overview," Peat as an Alternative (Chicago:

. Institute of Gas Téohnolcly, 1982), p.2.
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Y 'cleunups' (3) a raw ma:eual in’ the production of hulldmz

{ horficultural purposes. Peat resources can- also be used for

1ndustrxal, agricultural and fnrestry purposes, ‘or can ‘be

preserved in their nuturul condxtlun. ln the industrtal

field, ubes for-peat tnolbde: () = fxlcering agent for

removzrﬂ mex‘cur‘y, pigments snd}yes from !‘ecycled wvaste .. s

Jwater; . (2) an absorbxng agent utihzed ‘during oil spill

thermal )nsulatlon products, for example./peatboard snd
.pe;tcrqte; (4) a blnder Yor pelletizing iron ore. a -
concentrates; (5) an additive in'waxes; (§) a waierproofing

agant in) painte; and (1) an alntise.p(.;—c for skin,andseye

disorders. In a non-consumptive mode, peatlands are used
" for the e production of food;-feed and fiber crops, including

trees, In their natural state, peatlands are the habitae o

for man} species P grov wnd eains End e Be considerable ~

© mesthetic, recreational, scientific and hydrological value.

The six fuel peat resource. utilization options are .
-~ B [
- pregented in Figure 3.2. [Each of, the three consumptive

resource use alternatives (i.e., energy, hortic@iltural and .

industrial), will eventually result in the reclamation
the developed site.? A fuel peat dévelopment site, for

exanple, could later be used for forestry or agriculfural ' u."
; " .

;';urposes, or ‘could be developed into a water reservoir for

.
2 Proposals for sily{ecf‘mnnoﬂ must be approved by
of £

‘the Department of Envi dlal . v
and Labrador before paetlund develupments can tdke plnce. L o
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wildlife or recreatibnal purposes. A fuel peat project on.a
former horticultural peat development site would extend
thee: multiple resource tiiization: scunaries ansbhie step.
"The results of a cross-impadt analysis of potential
peat, resource uses are illustrated in Figure 3.3. ‘W two
peatland resource utxllzatxcn options can be classified as
bethg conplately cowpatible, *Tha potential for rescurce uss

conflict is extreme when ‘peatland preservation is involved.

" The‘only utilization option compatible with ‘preservation
e
under any known scenario is fcrestry. ‘The size of

Neufoundlund’s peat resnurce. coupled with the exlsténoe of
different resource related locstion determinants fo!‘ mdst

peatland development alte_rnatxves, greatly reduces the

probability of non-preservation peatland use'conflicts.?

|
- D. Asmussen, "The Minnesoth Peat Program, " Peat as
an Ene!‘gx Alternative (Chicago: Institute of Gas
Techndlogy, 1982), pp. 647-655; A. B. Walters; R.J, King,
and S.I. Richardson, "Environmental Issues and Strategies
for Peat Energy Developments in the U.S+;" Peat as an Energy
‘.Alternativé (Chicago: Institute of Gas Technology, 1932),
BP. ; -R.S. Farnham, "Peatland Reclamation,” /
_Management, Assessment of. Peat as'an Energy. Resource .
(Chicago:' Institute of Gas-Technology, 1980), pp. 189-199;

* and. 8. M. Lofton, "Peat: Ecologically Sound Resource

Development,” Management Assessment of Peat as an Energy™
Resource (Chicago: Institute of Gas Technodogy, 1980).
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POTENTIAL PEAT RESOURCE' USE CONFLICTS

Conflict (2)

“Energy

Horticultural

Industrial

Agricultural’

Forestry

Preservation

N

Notes: -

(1)

(2)

Concept based n D. Aamusae?n,
Peat as an Ener;

Program",

Institute of Gas Technology, 1982), 6. 653.

Likely and possible resource use conflicts denoted*

by an:

apn

and

,>». 5

Figuré 3.3
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3.2.2 FUEL PEAT PRODUCTION {ND COMBUSTION o

Peat has been used as a residential fuel in Europe
throughout recorded history. Since the early twentieth
century peat has been an important industrial fuel in the
Soviet Union.t Between 1950 and 1980, world ruel peat
production increased by 91 percent. The largest absolute

increase in production occurred in the Soviet Union. where

production increased from 45.to 80 million tonnes. In

P Ireland, production increased from 300,000 tonnes in 1950 to

\‘5.5»' million tonnes in 1980, for a ten percent compounded

CRE average annual increase. Fuel peat production_increased by J
eight percent annually in Finland durihg that 30 year
period. The average annual increase in world fuel “peat
production between 1975 and 1980 was fourwpercent, comperad

Ll to 1.8 percent between-1950 and 1975 ¢ which was a period of

declining real petroleum prices.
. L .
Current energy applications of peat are almost™

i .
exclusively limited to the direct combustion of. air-dried
"milled and sod .peat to provide héat, steam and electricity.

Milled peat is a loose dixture of three to eight millimetre.

4 A. M. Radar, “Peat as a_Source of Energy - An )
R Ovérview," Management Asseasm:n% of Peat as an.Energy :
Resource ‘(Clic Insntute of Gas Technology, 1980), p. 19‘ - N
s The Ministry o Trade and Industry of F;nlnnd. Beport
on_the Energy Use of Peat (Hel!xnki, Fin].nndy 1930
3 ¥
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particles mechanically cut frém a bog surface. nechanicai}y
produced milled peat, which accounts for an estimated nindtys
pe;‘cent of world fuel peat production, is consumed in Jarge
industrial boilers and in distriot heating and electricity -
plants. Sod peat is mechnnieally cut and extruded in a
cylinder shape from the peu deposits. Sod peat is used for
home cooking and. space -heunn{ as well as in small to
- 8 medxum)size commercial nnd xnsntunonal energy
applications.
. T
Even though most of the milled and sod peat produced is
. consunmed ‘in direct combustion heu’ting"ay—stéms, ingreasing
amourits of dried milled and sod peat are cnmp}ressed into
briquettes and pellets in factories. This densified peat is
consumed in the residential energy sector, as is hand cut
peat.. Considerable peat research and development effort is
also being directed towards hydraulic harvesting, chemical
ST .dewatering, ‘gasi'ficauon and productiofl 6f synthetic: fuels:s
Most of this research is taking place in the United States,

Canada; Sweden and Flnland T
S \

w

7 Institute of Gas Technology, Peat as an Energy
Alternative (Chicago: Institute of Gas Technology, 1982);
I Institute of Gas Technology, Managemeht Assessment of Peat
as_an Energy Resource (Chicago, Institute of Gas Technology,
1980), and United States, Department of Energy, Peat
Prospects (Wnnhxnnon‘ Department of Energy, 1979),
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A gedgraphic breakdown of world fuel peat production is
. . preseited in Table 3.1. In 1980 the Soviet Union accounted «

for 89 percent of the total fuel p:nj‘. production, followed

- by Ireland and Finland with six and three percent,

A ‘respectively.  Ninety-five percent of the fuel pea't
production Gf ‘the Soviet ‘Union' in 1980 vag milled peat,.
which was used mainlyfor electrical generation. Six
nill¥on tonnes of briquettes, produced from milled peat,
were tonsuned in the regidential energy sector, as were four
million tonnes of sod peat.s In 1977, peat-fired
eiecnicity gener;ti;n «;apaci:y‘yu five gigawatts, which
was about two percent of the total electrical energy
capacity of the Soviet Unien.* In'Ireland, milled peat. used
in electrical generation accounts for most of the fuel peat
production. In'addition, 300,000 tonnes of sod peat are

i produced annually for consumption in the, induutriuﬁl-

commercial and residential energy sectors.  Some [peat is

still manually cut ag a residential fuel., ' About PO percent

of Finland’'s fuel pest production is milled peat, Fifty

percént of ‘this production is consumed in plants| producing

.

both electricity and district heat and 30 perce/t is used In

-.8 .The Ministry of Trade and Industry of

. eit., p.T.
& - % K. Leppa, "Direct Combustion of Peat nr Electric [}
Power Generation," Managemen: 8
' } Energy Resource (Chicago: ‘Institute of Gas/Ti chnnlo‘y.
71980), p. 28. e 4




Table 3.1 °

‘World Fuel Peat Production - 1980 (1)

- (thousands of tonnes)

Country ' . . Fuel Peat

7 . T
Soviet'Union 80,000
A 2 5
Ireland : 5,600
Finland 3,100
China - . 800
BEast Germany o 250
Others . - 250
Total Y 90,000
Note:

Percent

. 88.9
6.2
3.4
0.9
0.3

0.3

10(‘)‘0 ]

(1) Based upon 40 percent moisture content.

4~ Source: The Ministry of Trade and Industry
of Finland, Report on the Ener
of Peat, Helsinki, Finland, p.8.

Use
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wood processing industries.:® The remaining production is s
sod peat, used in the industrial-commercial and residential .

energy sectors, or as a raw material in the production of

. briquettés, pellets and coke.!!
The use of peat for energy purposes-has been heavily
concentrated in northern Eum’)pe‘, primarily in the Soviet -

. Union, Ireland and Einland. There have been small scale sk

o fuel peat deyelopments in other regions of the world,
) T i -
- however, including in Newfoundland,

¥ u
3 .
<

3.’.2,3 FUEL Pli‘AT RESEARCH AND DEVELOPMENT IN NEWFOUNDLAND™

. Interest in the energy potential of Newfoundland's peat
resowtes date back to at least 1865 with the establishment
of ?_plant near‘ Torbay Road which supplied fuel peat to .

seveial public institutions in St. John's. According to J.

; F. Downe¥yj operations closed aft'er two years because the

machinery used was not efficient ehough to re'..urn.nn

adequate profit.!? Efforts were also made around the turn

.+io K, Sahrman, "Peat Industry in Finland," Energy from
Pent, 1982, p.1. * : .

11 The Ministry of Trade and Industry of Finland, op:
cit., p.7 -

i1 .J.F. Downey, Reports on the Uses of Peat to the
Minister of Agriculture and Mines (St.' John’s: Government
of Newfoundland, 71909), Newfoundland Provincial Archives:

N\ 10 -
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of the century tqstimilate the interest of local businesses

in settxng up a fuel peat production plant, based on = plant s

nperating in' Ontario.

7 L. . § ,

A 1909 Newfoundland Government report by J.F. Downey,
for exanple, docunerited fuel’ peat consdmptinn’in 3 -
Mewtoundland and the development potential of several
peatland areas. Ancording to this report, fuel peat was *in
fairly common use in the Lamaline area and rgsidents vere
pleased with both the energy value of this fuel as well as
its aesthetic effedts. In St. Lawrence, fuel peat supplied
the energy needs of the presbytery, thE\ convent and several
local residences.!! N -

Fuel .peat was used in other regions of the province in
1909, including CarBonesr and Brigus. Downey cohcluded that
even though the peat deposits in the Conception Bay ‘area
were feither large enough, hor of high enocugh quality, to
varrant & mechanized ‘production facility, they tould fill

the needs of .lndividual".residents if they were taught the
v

- Ref. No. GN 2/5 (4A). -

12 J. P, Howley, Report on Mineral Statistics and
Mines of Newfoundland ‘(St. John's: Geological Survey of
Newfoundland, 1901), ‘and J.P. Howley, Report on the Mineral
Resources of Newfoundland (St. John's: Newfoundland
Government Report, 1902).

14 J. F. Downey, ‘op. cit.
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necessary harvesting skills.:$ In 1910, four peat - cutters

fron Ireland taught pdat harvesting techniques in 39

Newfoundland communities.!

fany speculators had applied for Newfoundland
Government grantu for lalrge areas oe peatlands, however,
Downey recommended that the Governme‘nt exercise caution’in

conceding these grants to ensure an ladequm;e fuel peat ‘

supply at low cost far all cnmmunities.” From 1910 to 1914

e Newfoundland Government was actively engaged in

negotistions with several companies regarding potential fuel
peat, developments,8 however, no major projects materialized

from these efforts.

Intetest in the energy potential of Newfoundland
peatlands surfaced agli.n in the Iate 1930s. A 1939
Newfoundland cvetnment report by F. Viquers indicated :m
“hand cutting techniques were employed in Bay de Verde,
Bonavista and along the Southern Shore. Residents of these

areas cut a large quantity of peat, but adverse weather

E. Bourte, D. Carr, J. Ryan, and J. Hughes, Peat as °
Unpublished Government of Newfoundland Report, - St.

Atchive Ref. 004922, 1910, .
17 J, F. Downey, op. cit. e

18 Letters in Newfoundland Archives, GN 215-16A, B, 78




conditions prevented x:}éon drying properly. Viquers also
stated that the resident/s of St. John's exprggsed a Bren‘t
deal of interest in acquiring fuel peat, and-suggested that

a fuel peat production plant be established. He also

cla.

ed that peat would burn in any kind of stove, provide
an even controlled heat, and in no way pose a safet:y @
hazard.!$ Another 1939 report to the Newfoundland -
Government, by P. B. Wallheim:r," recommended that a
Newfoundland Peat Dnvelopment Board be established. There
is'no evidence of any official follow up to this

recommendation.?1 : )

Dr. A.A. Loddersol, a Norwegian scientist who visited
Newfoundland in 1955 to make recommendations on how the
bogland reserves could be best utilized, made reference to
fuel p_ea/i:_,use on ‘the Burin Peninsula.!? He stated that the

population in the Lamaline area had used, large ’uouqt.s of

1% F, Viquers, Peat Bogs in Newfoundland, unpublxshed

Government o! Newfoundland Report, St John s,

20 P.B. Wallheimer, Report on Peat, Avalon Peninsula,
Neu!oundlgnd. Unpublished Government of Newfoundland Report,
St. John's, Archive Ref. Nfld. 327, 1939.

11 R, F, Gosine, XPeat Fuel Data Base for
Newfoundland," I_hs Div®rsity of Peat F.C. Pollett, A.F.
Rayment, and A. Robertson eds. (St. John’s: Newfoundland
and Labradar Palt. Association, 1980), p. 4. &

A A, Loddarlol Report hg Investigation and
Utilizuuon of the Bogs of eufound;nn Unpublished

Government of Newfoundlnnd and- Labrador Raport, St John's,
1955, | 5

o
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fusl peat for many yesrs .and considered it to be a very

satisfactory eneug?y ‘source. Loddersol claimed that the peat
on the Burin penx{u’mu was of excellent fuel quality. In the
late 1950s, an ‘attempt was made to start a larger scale fuel
peat operation at Lamaline which would inc‘I;xc.le a peat-fired,
furnace st the local school. Expected financial support for

this operation never materialized, and the préject never got

-beyond the initial stages. E. Lear reported that some peat

was being U¥ed as a domestic fuel on the Burin Peninsula
when he did his - peutlsnd survey Wabk o, the BaFlh PestEuI
in 1960.1’ - ‘

L .

Interest in fuel peat was strongest between 1900 .and
1914, around 1939 and during the period 1954 to 1960. In
between, there is little zio‘cumen:ed evidence of concerted
efforts by either the public or private sector to develop
the Newfoundland peat resource for energy purposes.
Lamaline and s:; Shotts appear to be the only communities
Wiate, fual e, fas “Badh MEIIIELA steneIveL Mo rteaday
periods. C.R. .Gillespie, in a 1954 report, postulated that

the main reason ume\ the use of fuel peat was not more

widespread was that the peat harvesting season conflicted.

ﬁith the fishing season, leaving insufficient time for peat

B — . / )
. . /

13 F, . Pollett, Peat Resources of Newufoundland (St.
John’s: Neuﬁaundlnnd Department of Mines and R !ourceu,
1968), p.3. %3 S g .
L =108
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N * harvesting.?% With the advent of rural electrification and

the presence of readily available supplies of inexpensive

petroleunm ‘productsy the use of peat as a fuel had become

alnost Totally non-existent by the late 1960s. During the
1960s, a considerable smount of peat research was conducted

in Neufoundlund, especially by ﬁe then Newfoundland

Department of Mines, Aﬂriculture and Resources. A 1968

study, for example, examined the location, ares, quantity,

and biolegical-and geolokical nhérécceriaciég-}){pen

" deposits-in“six regions of Newfoundla: including the f
3

Avalon Peninsula.?3 In addxtlon to pe¥tland resource

analysis, several research and devexopment projects simed at ol
utilization of peatlands for crops and as pastureland, were
initiated by the Canadian and Newfoundland agricultural

departments. Many of the key actors involved in this-

; research wefe driving forces in the organization of a

successful peat conference at’Memorial University of

Newfoundland *in 1977,1¢ and the subsequent formation of the

Newfoundland and Labrador Peat Association.27? . e

- 14 C. R. Gillespie, Preliminary Report on Peat
L Investigations in Newfoundland, Unpublished Govérnment of
Newfoundland Report; St. John's, 1954, p. 5.
23 F.C. Pollett, op. dit. -y . ]

14 F, C. Pollett, A.F. Rayment and A. Robertson, eds.,
. * The Diversity of P‘t (St. John's: Newfoundland Labrador
' . Peat Association, TWN9). . -
% 17 In 1985 the Newfoundland and’ Labrador Peat

Association was the largest provincial:-peat association in
‘Canada. . This information was obtained during an interview

- 109 - A .
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Stnce 1978, several rumasiohinnd d;vel;pmen_t projects
aimed at peat resource analysis and fuél peat production and
combustion have befn completed, or are currently ongoing.
On fthe supply side, a six phase peatland inventory for the -
Island of Newfoundland wes carried out between 1978 and ; 1
1984% This inventory involved the mapping of all peatlands ..
‘greater than five hectares and e ieonptieng of (nforustioh .
i " on the extent of- peat deposits as well as the type and’
- - volume of peat.28 In ‘addition to -this resource invér;gry
: peogran, which is described ,in more detail in Chapter 4, two
mechapized fuel’ peat demonstration projects have provided
valuable insight into sod and nilled fuel peat prodifttion .
sysl.ems as well as fuel peat cnmbustmn ln the l‘eﬁldent\al

and lnrge industrial gner;y sectors. »

. Poln\/ﬂog in Bishop's Falls. Between 1981 and 1983, 5,000 .
tonnes of fuel peat was produced from this 50 Héctare .
production site.2° A major result of this project was

detailed cost and technical information pertaining to the

5 . with an executive membler of the Newfoundland and Labrador
‘Pent .Association, 1986 .

2 18 The peatland inventory progrsm was carried out by —
; Northland Associates Limited for the Newfoundland . .
Departments of Forest Resources and ‘Lands (Phases I to V) ..
and Mines and Energy (Phase Vl), between 1978 and 1984

o L 29 Information obtained durinz 8 persnnn.l interview
B with an official of the Newfoundland Department Gf Mines and
. ’Energy. 1986, .

' -T10 -




- L &
easibility of harvesting milled peat, its transportation

and use as a substitute for heavy fuel oil at the Abitibi-
#rice Company Limited’s pulp and papér mill at Grand Falls.
This quantitative information was-.integrated into the
financial analysis of fueli peat developments,?® but it e
not disaggregat@d®due to the confidential nature ‘ot s
“information.?t . - " [

N 5 " " 5

’ v E . -

In n:iditiqn to financial and technical considerations;

_the environmental and aoci, nomic impacts of. this
operaunn HE!‘.G clo-ely monltnred. As a result of visits to
Eurnpeu]\ fuel puv. production sxteu, the _input of peat

consultants, and thé review of reports written’ op peat

operations in Canada and Eurcpe; ‘the project, devéldpers were

- cost inthnltLon. due to conﬂdenthllty requira nts.

-aware of most of the potenhal stu'onnentul problels which

might be encountered at - ahg auhop s .n. -h.e, lnd were
_able ¥5 inplessnt lpproprxnte -u.u-uve measures:y Prior to
devel.apuent wt the lite a tenn‘ of- researchers from the'
xNeufoupqllund Depqrtlents of Mines and Energy, Environment
and 'Cultl;:e, Rec"‘u'o? and Tau‘tl;; plus Nau_f'oﬁ;gdla'nd 'and

Labrador ‘Hydro, the Faculty of Engineering at Memorial

Unlverfgi\ty of Neutaundllnd and Envitonment Clnada. i

estsbllshsd an anvironmantal monitdrlnl proltﬁm for the

30 Bee Chnyter 6. ,

‘31 Private sector involvement in “the thop s Fnllﬁ
project restriots the publication 'of .detailed technical and ,




‘project.?? .During the pl_';j(ect implementation phase, the'' ik

: . . & : e
researchers monitored:’ {1) yater!levels and q\\fity,

lxncluding acidity levels, turbidity, suspended o'uds and o

mineral content); (2) dust levels in’the nr, (?n impact on ..

\vegetation, (4) wildlife patterns in and around the fuel

pen. development site] as well as i5) the socio- aem\omlc

unpsct ‘of the project.s? 5 [

= x
Reports prepared by "5 mmnreh tean’ mdxnuted that '

"_the acidity levels and mineral content near. the drainage
entrances to the river were Bffect.ed by the bog runoff.
Tests done’ oh water quality two kilometres downstream from
.- tha) produsELan site, however, shoved that the acidity levels
and minezal content had, revérted to. nonmul._ These reports
also indicated that there were.no negatlve effects on the

wblﬂlee papulatioﬁ in the area.’t The smi‘,Ace vegecauon

. N E é‘mm the peat bog was removed to provide m—— to the fuel
. 'peat ‘underneath, however, there was no’ unpact. on vegetation .
on Helds udJacent to the producnun mte. leh Pmnt Bog‘ " 7

B . ' is sufficiently far from populated aress to avoid concerh

- S S

32 The writer. wis the initial coordinator of thiw
. ¢ environmental manitoring.i prozx‘am.

&L E T T as Partxculnr attention was paid. to water quauty .
T begause drainage ditches’from the sité flow into the
Exploits River, a maJnr river flowing throulh central '
Newfoundland. L

~“ The Bloped field: dltchea allowed unimals tn tr‘av!l L] 8t
ucross the peat produchon Helds. i
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about dust created from the—~dried peat. The dust posed some
problems, however, for employees mt. the production site,
resulting in the need to wear dust masks when levels were

high. b ’ ®

The 5,000 tonnes of fuel peat produced at Bishop's ~

. _Falls was burnt in a hog fuel boiler in the Gfarnd Falls
' apér"hil;. A problem was expe‘riencad,uith incomplete

» " " combustion in the Boiler.as a result of the lower weight of '

fuel peat, r:elltive r.‘o bark and, wood chips. As a result,

there was combustion in the smoke stacks nndvhigh levels of "

en‘ialaions in 1981.3% . . ’
‘overall, the project has been regarded positively by

the_populatien of Bishop's Falls because ‘of the smploymen®

created nm“v_ economic spin-offs: . Some minor

problems. were encountered with the -Bishop's Falls Town

Couricil during the early stages of development. “The Council

was . of the opinion that the project operator was hnring

. ¥ This prol
modifications to' the boiler (i.e., installation of a
. Aown-draft system) as well as.by mixing peat and wood chips.
N z The, author visited the Grand Falls mi#ll on three occasions
" during 1981 and 1982 when peat was being ‘consumed. Personal
interviews were held with management and engineering staff .
at the pnper mill.

em would be ‘avoided by technical

. ems=t




workers from outside cobmunifiés when the necessary’ skills

existed in Bishop's Falls.s

The Bishop's Falls' fuel peat.project was funded by the
Depatment of Erergy, Mines and Resources, Government of
\Cansda,, and the Newfoundland Department of Mines Energy
through the €anada-Newfoundland Ag;-eeme\nt on the Development.

and Demonstration of Renewable Energy and Energy

“‘Conservation Technologies. Firiancial backing -was also
provided by Noval Technologies Limited, L\mdrignns,l.unted

and Memorial Univefsity of Neufoundlsnd

A sod peat demonstration project ‘was started at §t.°
Shotts on the soumeré‘ex_;d of the Avalon Peninsula in 1982.
A ten hectare site ufaé developed, with the aim of annually
producing 1,000 tonnes of fuel peat ] consumption in’
households and small commercial apd institutional facilities

in St. Shotts-Trepassey irea. Between 1981 and 1983,

‘approxihately 2,500 tonnes of fuel peat was produced at St

Shotts, and was sold im both the immediate market area and

St.John's.

—_— = ; <+

36 This was mainly a perception- problem, since most of -
"the outside workers were technical persorhel’ employed
‘directly by one of the proJect partners who -was working in
other projects in the area, and only temporarily loaned to
the peat project to perform surveying and other specialized
tasks. This was resolved in 1981, partially as-a resul't of
the mediation efforca of the urlter between the town council‘
and the operatur. " 5 @ *
= 114 -




The project has tested peat production equipment from
Finland and Ireland. The best results have been achieved
with the Irish equipment and indicate that the adfuaf
production yields would be approximately 100 tonnes per
hectare.’? Product quality, however, has posed problems.
'rh’\('deal moisture content for sod peat is betueen 35 and 40°
percent,’s but the sod peat produced at St. Shotts has
‘uver_aied over 50 pencent moisture content. The -higher
, moisture com.ent‘muke: the peat difficult .t.o ignite, causes.
hreakuge in stbrage and, increases- transpor:a;mn costs. ' The
project developers have identified several reasons for the *
’hxgher moisture content, mcluding excessive rainfall dufing
the production seasons, improper ditch design and premature
; ; ) E

production.?® X / -

Fundii®g for the demonstration phase-of this project was
provided through the Canada-Newfoundland Agreement on the
Development and Demonstration of Renewable Energy and ‘Energy

Conservation Te{nologies, and by the Department of

Employment and Immigration,, Governmént of Canada and the.

37 This compares with production rafes "of 150 tonnes
per hectare in Finland and Ireland. ° L,
38 0n a wet basis scale. E £

3% In Ireland and Finland it.is an accepted practice tn"

wait five years after ditching before production begins. In
St. Shotts production started one year after re-ditching.
The site had been partially drained in the 1960s for
community pastureland purposes.
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Newfoundland Department of Rural, Agricultural and Northern

Development. The project was managed by the Southern Avalon

Development Association.

, As a part of the long term development strategy. for the
project, the.Newfoundland Departmerit of Mines arid Energy
commissioned & study in°1983 to determine the combiistion
characteristics of sod peat obtained from the St. Shotts

project, relative tQ softwood when Burnt in residential wood

stoves.to In 1984 this department, 'along with Fishery
Products Limited, also engaged fuel peat consultan.ti from
Finland to assess the’ technical and economic feasibility of
using sod peat to displace petroleum products'burnt for
process heat at a large fish processing plant at Trepassey.
This study also imcluded a brief evaluation of electricity
co-generation and sod peat auppﬂ This study concluded
that fuel peat conversion would“DMMfinancially viable if

peat could be supplied at a significantly lower cost than

petroleun. : !

In addition, a fuel peat marketing study was conducted
for the St. Shotts project in 1984. This report examined

the residential fuel peat demand, and proposed marketing

strategies. The St. Shotts fuel peat project, plus the two

49 G. M. Trivett, Dgterm;gntiun of the Combustion
Characteristics of Newfoundland Peat (Hnl“ax, 1983) .

Y . - 118 = .




related sowsultants’ studies provided a hn‘g‘e amount of
technical and cost data which is integrated into this study. #
Also, it providedf:slu;nble insights into the overall \./~
development potential of fuel peat in Southeastern ; -
Newfoundland. s
In the residential fuel peat combustion field, Terra
Nova Power and Development Limited designed and produced "
prototypes of a peat ‘buming. s‘tov,e 4in 1980 and. 1981. ' This
appliance, which was certified by the Underwriters
Laboratory of Canada Limited’ as a safe wood and peat burning
. appliance in 1981, has the distinction of being the first

bfficially certified peat burning stove in Canada.t!

' " ’ The analygge of peatlind u&ili@gﬂptions. fuel peat

. utilization ahd fuel peat research and-development efforts
indicates that commercial fuel peat production and
combustion is technically.feasible in Newfuun’dlandf The
Southeastern Newfoundland climste could cause problems for
drying milled peat. However, technolegical solutions, such
as improved ditching and longer drainage periods before

w T production, are possible. Envitom:nupt/nl concerns can be

ninimized through proper site selection and implementation

4 Of proper monitoring procedures and mitigative measures.

-4
41%The focus of the peat related research of this
Newfoundland company was the development of an absorbent for
use in marine oil spill clean-ups.
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The broad unal_;'sis'af fuel peat u;.ilizuti.on presented in
this section reveals no obvious impediments to fuel peat N
resource developments in Southeastern Newfoundland.  In_
_addition, fuel peat Feasatoh: and development activities
which have taken place in Newfoundland since the mid-1970s
. provide most of the xnéorpaunﬁ .inputs on which a systematic
analysis of' the develogmen:t potential of the resource can be

- . @ :
based. * to -

) @ —

3.3 REGIONAL ECONOMIC AND ENERGY CONSIDERATIONS
[4

3./3.1. ANALYSIS OF THE NEWFOUNDLAND ECONOMY

[ Economic disparities between provinces is a recognized
j%nd»l}%ueﬂtifiubl’e facet of the Canadian economy. The three
macro-economic indicators presented in Tablé 3.2 and Figures
3.4 to 3.6 illustrate the magnitude of thes¢ regional
disparities, especially between the economies of

Newfoundland and the other Canadian provinces. The .~

+  ndlontBea prasenied sxe gromsidcnsstic produst; peressasl
income aqd employment dependency factor._ i
~. Gross domestic product is a measure of the value of goods
and services produced within the boundaries of a geographic
area during a defined time pe}iuzi. Gross domestic product
¢ values pre'ae:t.ed in thia study are based upon the returns to

g . . -8 -
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able 3.2

§§L‘ECTED ECONOMIC INDICATORS - 1984

= Per Capita PEY Capita Employment
Gross Domestic  Personal  Dependency
Product (1) Income (2) Factor (3)
c:nq;ia $15,631 $14,412 0.71
Newfoundland 9,411 9,702 1.40
Prince Edward
Island 9,029 10,310 ‘_o.ss‘
Nova Scotia 10,885 11,893 0.97
New Brunswick ‘10,041 10,734 1.08
“Guebee ' 13,186 , 13,487 0.82
Ontario 16,447 i5.84_1 0.60
Manitoba — 14,221 . 13,743 0.66
Saskatchewan 16,399 ‘13,006 0.64
Alberta 24,903 15,376 0.55
British Columbia 15,518 14,778 0.81

Notes:

(1) Statistics Canada, System of National Accounts,

—Provincial EconomicAccounts,

13-213.

(2) statistics Canada, Bystem of National Accounts,

National Income and Expenditure Accounts: The
Annual Estimates, }

(3) The average number of persons ‘fifteen years and
older supported by each person employed.

13-201.
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Figure 3.4

GROSS DOMESTIC PRODUCT PER CAPITA - 1984

Flgure 35 -
PEROHAL DS PRl 4

2 .8 ®° ¢
wojoq 4o spupenoyy

woiioq Jo spuenoyy

jure 38 *

s Fi
EMPLOYMENT DEPENDENCY FACTOR - 1984
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the factors of production, including wages, corporate
profits and investment income, plus the non-factor cost of
capital cost allowances.4? In 1984, Newfoundland’s per
capita gross domestic product was only $9,416 which was the
gecond. TONEEE BE Auy TEAARISN PROVINGE, 4n0. Nl 8.2 )
percent of the all-province average. Newfoundland also has

the, lowest per capita personal income -in Canada.’

v The provincial employment depe’;idency ‘factnr“ reflects
mgh unemployment and Yow labour t‘orce participation rates
in Newfoundlan n 1983,/ the unemployment rate in

~Newfoundland avéraged 18.8 percent, compared to 11.§ percent

" for Canada. The 1nbour force partici rate during that
year was 52.1 percent in Newfoundland, ami 64.4 ))ercent
nationally.** The Newfoundland employment depefdency factor
if 1984 was 1.40, compared to-1.08 for New Brunswick, the
province having the second highest dependency factor. The
dependency faotor-for Canada was 0.71. Despite social and
cultural differences' between Newfoundland and the more
urbanized: and industrialized provinces, most of the '

" variances in employment dependency factors are attributed to

41 Statistics Canada, Gross Domestic Product at Factor
Cost, By Industry, Newfoundland, 1963-1983, 64-202.
4 B’mpluyment dependency factor is the mean number of

persons fifteen years and older !upportad by each pertnn
employed.

' 44 Statistics Canada, Labour Force\Annuu; Averages,

,71-529.
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. . q ) 5 A
economic’ factors. This is supported by the high negative “~—.

correlation between provincial employment dependency factors

and gross domestic product, evident in Table 3.2.

The poor performance of Newfoundland _env all three
macro-economic indicators, shows the high level of regional
economic dxsparity and the Lremendous need for increased o
levels of economic activity and emplovment in the pruvinc’e.
Post 1900 economic deveﬁ:menc efforts ‘are brtefly exanined
below. This analysis highlights the negative influences of
locational, demographic and other geographic factors upon

the economy of Newfoundland. , 8=

3.3.1.1 ECONOMIC DEVELOPMENT EFFORTS

- The dévelopment of the mining,*s fishing; forestry and
hylirceleotric resources, ‘plus associated processing
Induntsiay, Has Besd the prinary foons: of ‘the Govarnmest of -
Newfoundland and Labrador’development policies since 1900.4¢
A major, aberration from this resource origntatioo oct‘:urred

during the period 1934 to 1955. The €ommission of

p “
4% Including offshore oil and gas resources.

s The Grand Falls pulp and paper mill was started in
1905 and an industrial development policy aimed at keeping
‘workers in Newfoundland was -announced in J808. S.J.R. Noel,
Politics of Newfoundland (Toronto: University of Toronto :
Press, 1971), pp.. 58 and 104. . -
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~IN

.the Newfoundland market.+®

’_L p.7 i 3

, which & N Newfoundland from 1934 to 1949,
directed most of its energies towards -social programs and
placed little emphasis upon industrialization.*? Between
1949 ‘and 1955, the Government of Newfoundland and Labrador
funded a BAJE SSARONIE AeveYSpRNRE ProTFAN Eiusd FELRIFIAL
the development of labour intensive »ma‘nufucturi‘n; industries

catering to the large North American market, as well as to
~ . .

THost of the mduén;('e's started onder this ecomomic
development program were unsuccessful. Factors which N
Suted to the failure of specific industries.included

contr

poor management, obsolete equipment, unskilled lahour and

‘high.labour costs. High handling and trunsportntian costs,

coupled with the long distances to mainland murkets and the
need’ to import most of the requu‘ed raw materials, spel}ed L
the dopm- of most of the exogenous market-oriented

operations.4®

bases resylted from NeNfoundland’s strategic location -in the.
North Atlaptic in the 13308’ and 1940s. The Commission of

example, Economic Council.of Canada, Newfoundland: From
Dependency to Self- Reunnce (Ottnu : ‘Supply and Servxces

Canada, -1980). N
4 'S.J.R. Noel, g op. cit., p..276. . .

4 See. for exampla, Fconamic Council qf Canada, op.

ey
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a7 The opportunities for market-ofiented industries in
Newfoundland are limited because of the small provincial
market3® and the physical isolation from major North

American markets.3! The recent history of economic '

development in-Newfouridland is.feflected in the structure of

it”s economy, which is ex:mined in the next sub-sectien.
‘This analysis highlights the relatively heavy dependence of
the Newfoundland economy upon natural resources

: § g

. 3.3.1.2 STRUCTURE OF THE NE‘WFUUNDLAND ECONOMY

The Newfoundland economy, like the economjes of mast
Canadian provinces, is dominated by the strvice sector’

“\ (Table 3.3). This sector accounted for 64 percent of the
Newfoundland 1983 gross domestic product (Table 3.4) and
89‘.5.’pergent 6f the 1983 empléyment (Table 3.5).

N i
The primary resource sgctor contributed 934 dollars per

capita to the Newfoundland \DOHDmy in 1983, which was 12.2

- v .
50 The .population of Newfoundland in 1981 was 567, 631,,
Which was dispersed over 404,517 square kilometres.,

Statistics Canada, Estjimate of Population Projection for
Canada and the Provinces, 91-201.

21 Despite the small size .of the local .market, there
| are several endogenous market-oriented manufacturing
: . industries operating in Newfoundland, primarily food and
e beverage industries. Other market-oriented manufacturing
=T operationg® include wood processing, cement, and.concrete
Lo products and shlpyard _industries.

Sma-




lm:e. Statistics Cans

11] Includes construction plus electric pover, gas lnd ater utilities,

- Table 3.3

e ;

“PROVINCIAL PER CAPITA 08083 IIO]I[H‘!E PRODUCY BY INDUSTRY -W982 (1)

v 5 \ .
7 . Gther )

Besource Manufact: “Goods Producing " Service

Province Industries Tndusts Induste i; -(2) ;gdu-mu

Cinsda 11,2 $2,08 [RBLI 88,598 -
¥ewfoundind - 95 850 989 L
*Prince Bdvard. [l 8 Bit] TS 5,13

Nora Seotis 559 1,184 81 6,492
New Brunavick « 526 Lat 866 T Rl
Quebee 9 01 1,021 1,48

Otario T 460 L1 946, . 8,850
Munitoba 1188 L5 889 ol
Sukatchena 4,00 658 1,081 8,801
Aberta - 5,366 1,38 2,318 115508

British Colusbia %% 988 1,808 ! 1,35 10,088 -

Motes:
[ Grons Domestic Product at factor cost, s

uon




*Indugtry ’ Gross Domestic Product = Percent, / .

« Agriculture ’

 Fishing

‘Notes: ) E . -

Table 3.4 "

ﬁEWFOUNDLA‘ND GROSS DOMESTIC PRO[?U.CT BY INDUSTRY - 1982.( l/
= v 2 & t o

*; (millions of dollars)

Resource:
Mining = = e

Forestry

Sub-Total .

Manufacturing:

Fish Processing
Pulp and Paper

Other Manufacturing (2).
Sub-Total

Other Goods Producing (3)°,

Service (4) °
N,

Total

Gross domestic product at FPastor cost,
Food “and beverage industries represent the 1argeat
compuneni of 'this industrial clhssification. . )
(3) Includes cénstruction plus electmic.power and water .
" utilities.

(4) Includes -trénsportation
administration.

o

trade, services and public

Source: Statistics.Canada, sttem of Nangnn Accounts
. Gross Domestic Product hx Industry, 61-202

. = 126‘-




‘Table 3.5

N'EWFOUNDLAND‘ EMPLOYHENT BY INDUSTRY - 1983

Resource:

Mining
Fishing
Forestry
Agricultu

Sub-Total

Manufactu

Fish Proc
Pulp and
Other Mani

Sub-Total

Other Goo
M)
Service (

Total

Notes:

(1) Foo

conj
(2) Inc
uti
Inc
adm
-

(3

Source:

Employment ‘Percent

(man—years)

: >
.'4,000 2.3
10,000 5.8 '
. 2,000 | S 1.1
re 1,000  : z 0.6
. ~ e -
‘ i 17,000 . . 9.8
ring: : ' . £ =
; -
essing P
Paper .
ufacturing (1)
ds Producing (2) 13,000 . - 7.5
3) 121,000 | 69.5
174,000 " 100.0 .
g = y )
d and beverage industries represent the largest

jponent of this industrial classification.

ludes construction plus’electric power and water
lization.

ludes transportation, trade, services and public
inistration. . B ks

'

Newfoundland Statistics.Agency, Unpublished Data.
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s

percent of the total per capita value of ‘goods and services
produced. Newfoundland ranked eighth highest smong'the ten’
provinces in terms of resource: share of gross fomestic -
product and sixth highest with respect to per Cap s ot
9 :

value. The pank differential meflects the low per capita

gross domestic product of the ProvPnce. Output and

* employment in the resource sector is dominated by the

mining, .fishing and forestry industries. The labour /
intensive Fishing industry acoounted for 59 percent of the |
17,000 man-years of employment in the resource sector in
198,  Sixty-three percent of the value of output, however,
cane fros the éipitnl‘,i_ntens"i e aining thdusatry, mainly from
the iron ore mines in westerj Labrador.t! ;

. p

f

The Newfoundland per capita value of goods produced in
the manufacturing sector was only 36 percent of the national
average. The resource ‘based fish processing snd pulp and

paper industries accounted for two-thirds of this

production, while the food and beverage industry, which

“‘caters almost exclusively to the Newfoundland market, was

the third largest component of the manufacturing sector.
Fish processing, like the primary harvest of fish, is very*

. .
labour intensive, ylelding 9,000 man-years of employnent in
e

’ 51 Bighty-seven percent of the 1983 total value of
mineral shipments of 690 million dollars was iron ore mined
in western Labrador. Statistics Canada, General Rovleu of
the Hxne:g Industry, 26-201.
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1983. The construction and electric: power industries .

comprised 60.2 and 38.6 percent of the value of 1983 output

fron the other goods producing sector, respectively. In

1982, 97.2 percent of the total electric power pioduced in

the Pravince was hydro generated:s? :
™ summary, prisary rescurce and resource-oriented fish _'

processing, paper manufacturing and hydro-electric 2 ,

generating industries accounted for 67.2 percent of the

non-service conponents of the Newfoundland 1983 gross

. donmestic product. The development: potential of all major
= Neuf land natural should be analyzed, *
* aapecially wives thiswescurse dosinance; along with the .
== relatively weak 5 ul s in the past

to develop export oriented manufacturing industries, and
diseconomies-of-scale and population constraints associated

.with endogenous market oriented manufacturing. The

development of the fuel peat resources of Southeastern

Newfoundland would therefore be viewed favourably from a

land regional perspective.
2 5 g ) -
The influence of Newfoundland energy considerations on
fuel peat development -prospects in Southeastern Newfoundland

.is snalyzed in'Section 3. This analysis incorporates the

= z &3 Etnthuc- Cnnl » Household Facilities and
Egquipment, 57-20 F
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current and medium term outlook pertaining to the supply,
demand and price of petroleum products, electricity and

wood .

3.3.2 ANALYSIS OF NEWFOUNDLAND ENERGY CONSIDERATIONS

3.3.2.1 CONVENTIONAL -ENERGY SUPPLY, DEMAND AND PRICES

Imported petroleum products accounted for 71 percent of
A

the 1984 Newfoundland conventiofal energy®! requirements of

105,744 térajoules,(Table 3.6).5% The two major factors

" influencing the degree of reliance upon imported petroleum

products are: (1) the lack of developed Newfoundland

petroleun resqurces; and (2) the location of hydro-electric ®

capacity relative to energy demand, given the Physical

separation between the Island b'r Newfoundland and Labrador.

The' development of the oil and gas resources off

Newfoundland’s north and east ‘coasts could conceivably holve

the petz’oleum dupply problem in the Province. A lonl—term
%

.ngreement on the joint management of offshore oil and zu

'
34 Conventional energy includes petroleum products,

electricity, coal and coke, but excludes-wood and fuel peat

which are'con‘nxdered nlternative energy sources.

85 Statistics Canada, anrterlx Report on Energy
Supply-Demand in Canada, 57-003.
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< Table 3.6
- NEWFOUNDLAND- CDNVEN ONAL ENERGY DEMAND BY SECTOR - 1984
lternJoulen) —

Petroleum

i Products (1) Electricity Other (2) Total s

& Residential (3)  .8,210 17,768 123 16,161

Mining 10,031 7,393 .Q 17,424

Pulp and Paper 4,671 7,387 0 12,058

Other Industrial 2,704 3,309 s “FI081

Commercial (4) 20,565 4,859 97 25,521

7 Transportation J 28,498 1 21 28,519
All Sectors 74,738 30,717 289 105,744 :

-~ ’, Notes: )

(1) Includes- motor gasoline, kerosene, stove oil, diesel
fuel oil, light fuel oil, heavy fuel oil, aviation
gasoline and aviation turbo fuel.

(2) Includen coal, coke, propane, butane and ethane.

(3) :iludn! agriculture. .

(4) Includes public ud-inisvntion and other institutional.

Source: Stlti!tiel Canada, Quarterly Report on Energy
£ " g Supply-Demand in Canada, 57-003,




development was signed on February 11, 1985 between the ®
Governments of.Canada and Newfoundland and Labrador. This
agreement, the Atlantic Accord, removed most of the
jurisdictional hindrances to offshore oil and gas
. development. The average annual 8.5 percent decrease in .
real world ofl prices betueen 1981 and 19854 and the major
deeune in petroleum consumption in most industrialized
nations since 1980,5% houever, have reduced the financial
attractiveneas of offshore energy developments and have
resulted iin a large amount of concern with respect to ’
development prospects in the 1980s. There is also -
uncertainty about whether or not offshore oil will be
transported to Newfoundland, either in a crude or refined
form, ‘after production begins.
Most of the developed and potential hydro-electris™
generating capacity of the Province exists on the rivers
flouing off the Lahrndur Plafeau, especially on the
Churchill River. In 1982 the one major developed site in cor

. Labrador, at Churchill Falls, accounted fof 80 percent of

R ss The average annual costs of petroleum crude imports
at Montreal deflated by Canadian consumer price index.
Department of Energy MiMes and Resources, Government of
Canada, 12S/0508E/1, and-Statistics Canada, Consumer Px‘ice
and Price Indexes, 62- 010

. 37 Canadian demand for petroleun products dropped from

4,151 petajoules-in 1979 to 3,178 petajdules in 1984, a .
-decllne of twenty-three percent. Department of Energy Mines

and Resources, Government of Canada, 12S/0508E/1..
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the_hydroelectrizity production of the Province. The Island
nf‘Newfoundland, however, has 95 percent of the provincial
populationts and accounts, for an estimated 90 percent of
total energy consumptioh.s?

Despite hydro-electric developments at Bay d’Espoir,
Deer Lake,-Hinds Lake and Godaleich, 43 percent of the
electricity consumed on the Island of Newfousdland'in 1983
was produced thermally in petroleun fueled generating units,
m\;nLy at Holyrood.s® The Cat Arm project, which was
completed in 1985, occupies the last large ,economically
viable hydro-electric site on tffe Island of Newfoundland.
Small hydro projects offer some potential for development,
in regions not uo;neuted to the main electricity
transmission grid. The capital intensive nature of small
hydro developments, combined with diseconomies-of-seale
relative to larger electricity generating projects and the
need for petroleum fueled back-up sys:ei;. reduce: the

financial at€ractiveness of small hydro projects.

—~ 38 Statistics Canada, Estimates of 'Pogulntxon
Pru]ectlnnu for Canndu And the Provinces, 91-201.

8% Personal comnunicuuon with Newfoundland Department
of Mines and Energy, 1986.

¢0 Newfoundland and Labrador Hydro has t;hree 150
megawatt petroleum fueled generating 'units at Holyrood.
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The capital cdst 6f the 1,000 kilometre electricity
transmission link between St. John's and the most attractive
undeveloped hydro-electric sites at Gull Island and Muskrat
Falls on the Churchill River is estimated at $1.5 billion.
The capital cost of developing the 1,700 megawatt Gull
Island project is estimated to be $3.3 billion, while the -

800 megaﬁ;ﬁt Muskrat Falls site is ce}ted at $2 billion.s!
3 -

_Suchhigh capital costs, as-well as uncertainties pertaining

to the export of surplus electricity generated and the
unstable investment climate thus far in the 1980s, are among
the -major factors which have prevented the development of

these projects.

The most viable medium-term electrical energy option,
from the Newfoundland perspective, would be to gain access
to an increased percentage of the existing output from the
churchi:ll'Falla generating station, thereby restricting

capital costs to the transmission component. To date,

however, the Government of Newfoundland and Labrador h

been unsuccessful in‘attempts to.renegotiate a 65-year
contract, between Churchill Falls Labrador Corporation and

—
Hydro-Quebec, which was 3igned in 1969.62
P Sp———_

61 Information obtained during a personal interview

‘with an official of the Economic Analysis Department,

Newfoundland and Labrador Hydro, 1984.

61 Under the terms of this contract, approximately 85 '
percent of the electricity produced at Churchill Falls is
committed to QuebecTAY prices which are approximately ten
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-MOF1d petroleus prices Lncreased ‘by.an avaragel of 18.9
percent annually in real terms between“1977 and 1981,%3
resulting in high conventional energy pﬁi:es in most
countries. .During that period, conventional energy prices
in.St. John's increased by an average annual real growth
rate of 6.6 percent.st- The 8.5 percent mean annual deéline
in real.world petroleum prices experienced between 1981 and
198502 is not expected to be a long-tern phenomenon, and
most petroleum analysts predict that réal prices will
rebound to 1985 levels, by the early 1990s.86 The prime
factor causing the current decline in real world prices has
been a decreased energy demand in most industrialized

nations,®? mainly as a'result of price induced energy

percent of the current market value for electricity in
Canada. This contract does not have a price escalation
clause, .ind has a provision for a 50 percent price reduction
by the year 2026.

L Depnri’.ment Energy, Mines and Resources, Government
of Canada, 125/0508E/1 and Statistics Canada, Consumer Price
and Price Indexes, 62-010.

&4 Statistics Canada, C Price and Price Indexes
62-010. -

L Depnrcment -of Energy Mines and neaournes. Government

) of Canada, 125/050312/1

¢¢ Pegsonal communication with chda -Gordon, Clarkson
Gordon, Department of Energy Mines and Resources, Government
of Canada. and Newfoundland Petroleum Directorate, 1985.

€1 In Canada, total energy demand fell by 5.5 percent
between 1980 and 1984, Statistics Canada, Quarterly Report
on Energy Supply-Demand in Canada, 57-003.
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conservation and structural shifts in economies.s?
Inflation driven incremses in energy conversions? and
distribution costs, plus higher real prices of imported
petroleum products, are expected to regult in mean annual
real conventional energy retail price increases in
Newfoundland in the zero to two percent range d\.;rh\g the - .
next decmile(v«\ * -
In Canada, the federal andsprovincial governm;ncs have
sponsored programs aimed at. increasing the level of
awareness 'and activity in tWenergy conservation and
alternative energy fitlds, to reduce the esstarn Csnadish

dependency upon expensive imported petroleun products. Th

Governments of Canada and Newfoundland and Laﬁ-adur speﬂf‘é
nine wfiLion a dollars in this effort from 1979 to {985, '
through the Eneg‘ly Conservation and Raneuable Energy
Demonstration Agreement. The primary focus 6f the
alternative energy components of the Newfoundland programs

has been residential and industrial-commercial energy -

. Structural shifts refer to shifts iff the focus of
economic activity from energy intensive heavy industries to
servlue and high technology industries.

3 Energy conversions.refer to petroleun refining and
petroleun-fired electricity deneration. P

79 Residential real energy costs in St. John's
increased by an average of 4.3 percent annually between 1981

-and 1984, despite a 10.7 percent decline in real world

petroleum prices. Statistics Canada, Consumer Price and
Price Indexes, 62-010 and Department of Energy Mines and
Resources, Government of Canada, 128/0508E/1. -
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conversicns from petroleum products to wood, iand to a lesser

J'extent, fuel peat: Under the Canadian 0il Substitution
§ A
Program, a taxable grant of up to 800 dollarg was provided
to 10,00Q Newfoundland homeowners between xsé‘o’and 1985, to

©  dssist with the cost ‘of changing from petquum to wood-

»
fired residential heating systems. This prog‘ram, whn:h also

: covered the cost of residential petroleum to ruel peat

convarsions, ended in March, 1985.

'3.3.2.2 FUEL WOOD SUPPLY, DEMAND AND PRICES

Thirty-three thousand more Newfoundland households were

[4
N
5 using fuel wood as the principle hesting fuel in 1984 thén
\Jn. 1976.71 Most of these h holds P t ions
" from petroleun products and electricity to wood (Table 3.7).

The total residential consumption of fuel wood in 1984 was

. ‘-
—_ approximately 200,000 tonnes.??

There ‘are variations in the delivered price of fuel
"wood in Newfoundland from 25 up to 165 dollars per tonne,

: . |
dépending upon relion and type of wood sold.” The highest

\
11 Statistics Canada, Syitem of National Account

11 Newfoundland Depnrtment of Forest "Resources and
Lands, 1985, “

e

Gross Domestic Product hz Industr; Newfoundland, 196 983 -~
“ ' 64-202 and Electric Poyer-Statis€ics, 57-202




NEWFOUNDLAND HOUSEHOLDS BY PRINCIPAL HEATING FUEL: 1976-1984

Year
1976
1977
1978

1979

Note:

(1) Not available.

Source:

Petroleun
Products

91,000
89,000
91, 000
87,000
76,000
76,000
68,000
68,000

66, 000

Statistics Canada,

Equipnent, 64-202 a

57-202.

G
Table 3.7

Electricity
32,000
31,000
38,000
42,000
48,000

50,100,
54,000
55,000

785,900

Wood
5,000
6,000
66000
9,000

17,000
. i

=y
26,000
38,000

38,000,

Total
13141665
133,000
136,000
138,080
142,000
148,000
148,000
159,000

159,000

Household Facilities and

nd EIQECHC Power suuiuc-.




prices are charged for dried birch,in the St. John's area.
The mesn delivered price of fuel wood is approximately 60
percent of. the cost of.conventional fuels.{v“ However, the
actual cost of firewood for most householés.ougside the St.
John's region is lowér since they obtain their own supply
from nearby 'timber stands. = .. P ‘ . . -

. . ) .
In.the industrial sector,-theé pulp and paper mills at

Corner Brook and Grand Falls derive about 20 percent of -~
s s : ;

their total energy requiremgnts from'wéod. In addition,

, A « - .
several other industrial, commercial a.ns.lvinstitut.ional

facilities have added wood heating systems,. including e
James Paton Memorial Hospital in Gander and Newfoundland
Hardwoods Limited plant.in Clarehville. The consumption of

ru\{ wood in the commercial and industrial sectors was
] & 3

approximately 140,000 tonnes in' 19847 .

Approximately 60 percent of ‘the Island of Newfoundland
is wooded, and fuel wood supply is not a major problem in

most areas. .On the Avalon Peninsula, the annual quantity of

" fuel wood harvested is estimated to ‘exceed the maximum 3

allowable cut by 40 percent.’¢ .In 1981; the fuel wood

.13 Based upon a personal interview' with an' official of
the Newfoundland Department of Mines and Energy.

74 Based upon personal communications with an official
ot,thajewt’nundlnnd Department of Forest Reuources and

L(nua, 1982, N
/
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> v . X
harvest on Crown lunds on_the Avalon Peninsula was estimated
to have exceeded the annual allouable cut of 25,000 cords by

10, OOD cords, creatlng a wood demandrsupply imbalance.

In suimary, Newfoundlend is heavily reliaft upon
expengive imported petroleum.for 73 percent of its
conventional energy r_equirements. Electricity, the second
major energy source, is also ‘an expensive commodity in
limited supply. Short to medium term prospects for
sécessi‘ng offshore pe(.rvoleum and hydro-electricity from
Labrader are clouded with uncettaifty. ‘ss & resalt,
thousdnds of Newfoundland' snergy customers have converted to
wood a5 an jeconontenl aFf‘elﬁﬁive to conventional eneray

sources.

The analysis of the demand, supply and price ‘of
petroleun products, electricity and wood places the |
development potential of the “fuel peat resources of
Southeastern Newfoundland in a positive light from s total

Newfoundland energy perspective. The lowering of Canadian

petroleun prices and the elimination of government

assistance for residential energy conversions from petroleum

to alternative forms of energy, however, is cause for some

concern.’s

15 The effect of these changes is'examined in the
financial analysissof fuel peat developmen.: prospects,
presented in Chapter 6.
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. barriers to fuel peat production and combustion in

3.4 MAJOR FINDINGS

This chapter analyzed two categories of backgroufid
factors which have a major influepce on fuel peat -
Jevelopnent p;-aspectu/i.n éouéhe.surn Newfoundland. . The
analysis of fuel peat utilization considerations and

regional economic and energy considerations were all

- generally conducive to commercial fuel péat developments in

the region. -1

" b .

The analysis of peatland utilization options, fuel peat
utilization and fuel peat research and development efforts

presented-in Section 3.2 does not, identify any obvious

Southeastern Newfoundland. Fuel peat has been produced and
used ‘in the residential and industrial-commercial energy
sectors in northern Europe for- _d-gca_da- and Teasazel nd
development efforts in Newfoundland indicate that European
fuel peat production and combustion technology can be
successfully transferred to Newfoundland. _In addition,
there has been localized, small scale use of fuel peat in
Southeastern Neufoundland ‘since at,least 1865. While the
climate.could hamper the drying of milled peat %
séuche.surn Newfoundland, the reliance on the sod peat
method of production, and modified drainage and field

preparation techniques are expected to reduce this problem.
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Proper site selection and implementation of appropriate
monitoring procedures and mitigative measures should
eliminate most environmental prgblems asscEtated TR sl
-peat production and combustion. Most of the fuel peat
related information in‘puts. used in this study to
systematically assess the energy development potential of
Newfoundland's peat resources, originate from the many fuel
peat research and development projects carried out in
NewfoundI®nd since the mid-1970s. e

) '

The analysis presented in Section 3.3 shows that the
Newfoundland economy is weak relative to that of mest
Canadian provinces. It is also characterized by low levels
of economic output, persoggl income and émployment. The
economy is resource based and attempts to divergify the.
‘economic base by developing a stronger manufacturing sector
have failed due to the small size of the Newfoundland market
and long distances and physical separation from major North
American markets. The Newfoundland economy presents a very
favourable setting for labour intensive ans1lta medd um
Bcale" resource developments, such as those associated with .
fuel peat production and use. The indirect financial and -

B L\
macré-economic benefits stemming from the displacement -of
imported petroleum productu with a less expanuive indizenouu
enenny source would be an additional bonus for fuel peat

resburce developmentu.
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The analysis of the demand, supply and price of

" petroleun products, electricity and wood, also provided in

Section ‘3.3, reveals that the Newfoundland medium-term
energy outlook is filled with uncertainty. Despite the

l-r'a offshore petroleum resources and the hydra-el‘ecéric
potentxa.l ol\thrador, most Newfoundland energy customers

are hkely to hnve to continue to rely upon expensive
.t‘mported-pztl:uleum products for most of their energy
requirements r‘or the next decade. Fuel wood will prqvide®
more ecannmcal energy alternativé to%onventional fuels in

some resions of Newfoundland, hewever, supply constraints

,“ill prevent thfs fuel fron becoming a viable option in many

areas of Southeastern Newfoundland,--particularly on .the

Avalon Peninsyla. Newfoundland energy deémand, supply and

_price conditions during the next decade are ‘expected to be

generally conducive to an alternative source of energy.
Given the high costs and limited supplies of conventional
energy, the fuél wood supply-demand imbalance on the Avalon

Peninsula and the limited energy. options available, the ,

"development of the energy potential of the peatland

resources of Southeastern Newfoundland would be desirable.
The recent lowering of petroleum price forecasts; however,

has reduced the financial and economic attractiveness of

_fuel peat and other alternativé forms of énergy relative to

‘petroleum products., %
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The analysis of background factors influéncing fuel
pest: Fensiras; deVeYoERURE jproapaats: i Southeastern
Newfoundland reveals no major barriers to fuel peat
production or combustion. This assessment enables fuel peat
aipply" asd demasd, SEIGSLL a5 tHE TINSWALAL hd eEGRERLE
feasibility of fuel peat production and use, to be examined
within broader fuel peat utilization and regional economic

* and energy contexfisiin Chapters 4 to 7.
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Chapter 4

ANALYSIS OF FUEL PEAT:SUPPLY

4.1 INTRODUCTION

'+ Resource supply is a critical element iii resource
analysis since no development can take place without the

availability of appropriate resources. The resource supply /

analysis pres in this chap a regional

"examination of the Newfoundland peat resources, as well as a

more extensive assessment of the bpeat resources of
Southeastern Newfoundland. The main objective of this
analysis'is to ascertain uhether or not thé fuel peat
resources of this region could satiafy the supply
requirerents of commercial scale fuel peat developments. An
c;vervieu of the fuel peat »s‘upply analysis process, .

illustrated in Figure 4.1, is provided below.

The regional analysis of_;aeat resources;
Newfoundland, in Section 4.2, presents the location, size,”
‘quality and ‘enerzy value of fuel peat resdurces.” The .
unmygu of fuel peat supply in Southeastern Newfoundland,
Seotlon 4.3, incorporates 't‘heae four non!*derntions.' In
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THE FUEL PEAT SUPPLY ANALYSIS PROCESS (1)

 Figure 4.1

. Objectives B
uh 4
(8.1) J
RegiBﬂuI Analysis . Input Foctors (4.1) Anolysii of Supply
of Supply KD Inventory Dota in Study Region
(42) -(43)
1 Development Crterio J]
Analysis of K . Resource Characteristics H Analysis of
Location, i ‘ Location,
Size, -Size,
i Analysis Criteria % G
Quality K— K— Quality
4.1
and Energy Value S and Energy Value
of Resources of -Resources
& Major Findings
(42) N 4 K— (4.3)
M (4.4)
] 7
Note:

« (1& Sections are indicated in pgsentheses.
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i ‘addition, the analysis of fuel supply in Southeastern

Newfoundland focuses in on more micro geographip areas than -

/ ' are used in the regional comparison of peat resources.

Inventory data, from the Newfoundland peatland

inventory program, is the primary data source ‘employed im

this analysis. Also incorporated into this analysis is fuel
.peat supply development criteris used in, the peat. industry

in'Finland, the results of energy analysis of Newfoundland

§ - European fuel peat, and the results of studies of the

morphology of Newfoundland's peatlands. :
Major findings stemming from the regional analysis of -
Neufoundland’s peat resources and the more detailed analysis
of fuel peat supply in Southeastern Newfoundland are
presented in Section 4.4. \
. 5 d
" L

o5 | &

4.2 REGIONAL PEAT SUPPLY
< 4.2.1 PEATLAND TYPES

The peatlands of Newfoundland
"nine morphological types, based on

'basin or slope morphology, surface

- 147 -

have been classified into
peatland floristics,

features, peat depth,

peat composition, peat humification, and physical and ~




chemical characteristics of the peat.! These peatland types
are: (1) blanket bogs, (2) Atlantic plateau bogs, (3) slope
bogs, (4) domed bogs, (5) basin boga, (6) string boga, (7)
slope fens, (8) ladder fens and (9) pibbed fens. The three
peatland types that offer the greatest potential as an
energy alternative are briefly described below in descending

order of importance. BN Y

Blanket bogs ocour mainly on the southern halves of' the
Avalon and Burin Peninsulas. They vary in depth .from one to
three metres and often’ extend over the landscape for eight
to ten kilometres. Blanket bogs are usually treeless and
have few ponds. The extensive occurrence of this peatland
type is due mainly to climatic conditions. Both the highest
mean annual rainfall (135 centimetres) and fog frequency
11,145 mean annual hours of visibility 0.8 kilometres or

legs) for Newfoundland occur in this bog region.? From a

- ! F.C. Pollett, Peat Resources of Newfoundland (St.
John's: Newfoundland Depagtment of Mines and Energy, 1968);
F.C. Pollett, "Classification of Peatland in Newfoundland,"
Proceedings of the Fourth International Peat Congress
(Finland, 1972); 'F.C. Pollett, and P.B. Bridgewater, 4
"Phytosociology of Peatlands in Central Newfoundland,”
Cangdian Journal of Forestry Resources, (1973); F.C.
Pollett, and.E.D. Wells, "Peatlands of Newfoundland,” in The
Diversity of Peat F.C. Pollett, A.R. Rayment and A.
Robertson eds. (St.-John's: Newfoundland and Labrador Peat
Association, '1980); E.D. Wells and R.B. Vardy, "Peatlapds

© of Newfoundland With Emphasis on its Use as a Fuel,” in Peat

as an Energy Alternative (Chicago. Institute of Cas
Technology, 1980). s

2 E.D. Wells, and R.B. Vardy, op. cit., p. 683. =~
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resource perspective, this peatland type offers the greatest
potential for large scale use as a source ‘of energy in
Neufoundland, The ustally thin upper Layer cP
sphagnum-sedge peat is poorly decomposed (H-1 to H-3)3

however, below this the peat varies in decomposition from

. H-4.to H-10." The sod peat demonstration project at §t

Shotts is situated in an extengive »bllank‘et bog region.
D

Atlagtic plateau bogs occur in western and northwestern
Newfoundiand. These deposits ‘vary in thickness from two to
four metres’ and have'developed on flat to gently undulating
terrain. Surface vegetQ;ioA consists mainly of sphagnum
mosses. Slope bogs occur -throughout Newfoundland. Usually
they are small, shallow and topographically confined to '
poorly-draired slopes. In areas of high precipitation,
however, such.as in western Newfoundland and on the Avalon
Peninsula, slope bogs are sometimes extensive. Sphagnum
mosses dominate the surface vegetation of slope bogs,
howsver, beneath the surface the peat is usually highly

decomposed. .

The selection of blanket bogs, Atlantic Plateau bogs,

and slope bogs as the peatland types having the most

3 Based on Von Post pent classification syatem. Thxs
uy!tam, which utilizes a .ten-grade humification
{decomposition) scale called H- vnlues, is desctibed in more
detail in Section 4.2.2. s
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potential as a source of fuel peat is based on four factors:
(1) the peat has a degree of humification suitable for
energy purposes, (2) the fuel peat strata are close to the

surface, (3) the peat deposits are extensive, ard (4) the .

fuel peat contained i these deposits can be harvested with -

current technology.
' \

b .Te;hnalog;r;al advances and higher demands for .héuting
fuel may.eventually lead to the utilization of other types
of peatlands for energy purposes. High Point Bog, the 3ite
of' the milled peat demonstration project at Bishop's Falls,
is a domed bog. Several smaller peatland types such as
slope fens and basin bogs also contain peat suitable for®
fu®l, Although these peatland types occur throughout much
of Newfoundland, their one to two metre depth and less than
twenty hectare size prevent‘ utilization based on current

ha?e’sting _methods.

4.2.2 REGIONAL i)ISTHIBUTION OF FUEL PRAT RESOURCES
This section examines the regional distribution of fuel

peat resources on the Island ‘of Newfoundland. Particular

attention is placed upon the measurement of recoverable fuel

peaj, reserves.

¢ E.D. Wells, and R.B. Vardy, op. cit., p. 683. -
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Peatland inventory tables from the first four regions
inventorieds are the primary source of data rot the regional
comparison of peat resources coatained in-this section.
These four jnventory regions, Northeastern, Western,
Eastern, and Northern, shown in Figure 4.2, account for
approximately 80 percent of the landmass of the Island of
Newfoundland, and are the fSur fuel peat regions used in

" this study.

The results<fgom the South-Central Region, which was-
— tnventoried in two phases between 1982 and 1984, were not
. included: Despite the fact that &5 percent of :na/,{zal\
resources of this region are classified as fuel peat,* man
"(f the better depouu are located in unpopulated areas of
cenu:n Newfoundland, currently inaccessible by road.
S\,

I ibility; o with the presence of high
“percentages®of shallow deposits and peat ash, are considered
-uor hindrances to large scale fuel peat developments in
this region. In addition to the resource barriers, the
ucond phase of the peatland inventory for south-central v
.

% Northland Associates Limited, Peatland Inventory

*- Volume Tables, St. John's 1978, 1980, 1981, and 1982. Over

2,000 pages of data pertaining to 53,047 peat deposits are
included in these four sets of inventory tables.

- ¢ Northland Associates Limited, Peag;_ggg Inventory of

Newfoundland, 1983 and ting of the Peatland

ventor: ompletion of ¢ Invantor in South-
csnt:!L Newfoundland, St. John 1984.
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“Figure 4.2

NEWFOURGLAND. FUEL PEAT SUPPLY REGIONS
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Newfoundland was lesa detailed than the inventories for
other resource regions, resulting in little data concerning
specific deposits.

L .

The primary aim of analyzing the peat resources of the
four regions inventoried between 1978 and 1981 was to place
thé fuef,peac resources 6f.the study region, Sputheastern .

Y

Néwfoundland, in a regional context. Some cautidn should be

exercised, however, when interpreting regional fuel and

orticultural pest volume and average depth informatioh, .
| 7 ) . . " -
because of differences in, the peat resource exassiﬁcacw.

systems used during the inventory program.? This variation

ln clasg)hcatlon systems used resultg in relatxve C .
underestinates of the fuel peat share of ‘the total peat o
. ‘o

7 The Canadian System of Soil Classification was used
for inventories carried out in 1978 and 1979 for the
-Northeastern and Western Regions, while the Von Post scale -
of decomposition was utilized for inventories\carried out in
other resource. regions. In Newfoundland peat .deposits, some
well decomposed strata have high concentrations of fibre and
are classified as fibric or horticultural peat under the
Canadian System of ‘Soil Classification. This same strata
would be classified as fuel peat under the Von‘’Post scale.
The Von Post iscale of decomposition recognizes ten levels:
of organic soil decomposition, Level one (H-1) is the least
decomposed ‘stratum while ‘level ten (H-10) is highly
decopposed, In this study, ‘fuel peat is defined as organic
soil strata classified as.mesic, and humic under the .
Canadian System of Soil Clni!ifioﬁtxun and. from H-5"to H-10

< on the Von Post scale. Organic soil strata classified as-

fibric under the Canadian System of Soil Classification and
from H-1 to”H-4 on the Von Post scale is referred to as
horticulturnl peat. See Northland Associates Limited, K
of the Exiating Peatland Inventory Data and the
om on of the Inventor South-Central Newfoun d,
St. John's, «1954, pel. ¥
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'45‘ percent as horticultural peat. The tdtal fuel peat

" resource of the Northeastern and Western Regions.® However,

this methodological inconsistency does not account for a

major portion of the regional difference in the distribution.

of fuel and horticultural peat resources, presented in Table

Peatlands account For 12 perctnt of the total ‘land area
of the Vprtheastern, Nestern. Eastern and Northe!‘n Rezxena

It is estlmaced that nlmost 11 b).l].lon cubic metres of peat

. are“contained.in the 623 770 hectnres of peatlund.‘ These.

hg—ures indicate an uverage peat depth of 1. 15 metres.
Fifty- two percant. of the peat is‘classified as fuel peak, and
reserve of the four regions is 5,651 millicn cubic metres.
This is equivalent to szfmulon cubic’ weEFed of
petroleum,® or 162 times the “total New!oundlend copsumpnon

s : .

LF

& In 1984, Northlpnd Assdciates Lhuced was contra ed
by the Newfoundland Department of Mines and, Energy to
recompile the peatland ihventory tables for the Northeastern
and Western Regions using the Von Post scale of i
decomposition. The results of these conversions were- not
available at the time of writing

. ° The conversqon f’aetor for cubic metres of‘ peut (xn
situ) ‘to cubit etres of Petroleum is 0.05736. This is S

.based upon:~ (1) conversion factor. for cubic metres of peat

(in situ) to tonnes. of ‘peat at 50 percent moisture content,
(0.19) ‘used 'in Montreal Engineering Company Ltd.,

of Peat A Canadian Ener; Resource (Toronto: Montreal '
Engineering Company Ltd., 1978); and (2) conversion factor -
for bnrrels a! petroleum t.u cubtc metms of. petroleum (0. 1539).




Table 4.1

DEAT RESOURCES BY SUPPLY SECION

- i ] Ares of
Begion - Peat Depsits
‘ . {bectares]
! Nortbeastern 135,483
" stern Lo
T e 13,548
Northern " 126,844
Totels s~
0 :
Note:
: (1] Share of total peat resuurces of esch region.
B i 1976, 1919, 1980 and 1981,

“

Spatial Share
of Begion
{percentl-

12
$

"

(a:1l10n3 of cubic aetres)

Total

b

1,18

L

412

1,818

10,81
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Eorhcultml
Peat

2,166

5,260

Fuel

Peat

L]

L

2194

< Lo

E Source: Based: upon Northland Associstes Linited, Newfoundland Peatland Invemry_,

* Puel

Peat(]
(percent)

i)
[
68
51

52




+ of two million cubic metres of petroleum in 1983.10 * -

The Bastern Region, which dontains the massive blanket
bogs of Southeastern Neufoundland, has the largest peat
deposits in-terms Df both areal extent{ and volume. The
average deposit size in thxs region is 16 hectares. compared

" to 12 hectaces for the four resource regions conbined.
"rhuty'—?)fm{ percent of the total peat resources identified
in the four supply fegiens is lodated in the Eastern Region.

. In uddition to the Eastern Reglon having the largest —
volume of fuel peat, it has relatively small Emounts of
horticultural peat. As a result,” the fuel péa: ‘deéosit§
could be more economically hatvested and utilized for
energy, since developers would not have to contend with
thick overburdens of horticultural peat. The presence_of
Vatge ‘quARELELSE nr‘horncuuuq‘l peat, such as the ‘levels
existing in the Northeastern Region, would seriously impede
potential fuel peat’development.

Two criteria, used by the peat industry in“Finland;'! .

were applied to peatland inventory data to derive estimates -

1o Statistics Canada, Quarterly Report on Energy Supply
and Demand in Canada, 57-003. . .

11 Based on interviews with- afficials of the State Fuel

Centre (VAPO) and Turveruukki Oy during a field trip to
major fuel peat developments in Finland in September, 1980.
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of economically recoverable reserves. Recoverable reserves -

were defined as the volume of fuel peat contained in: (1)

deposits 50 hectares or greater in size; and (2) with

average depths of fuel peat of 0.95 metres or greater. Many'
of the deposits meeting these criteria are inaccessible and,
steeply sloped. This is compensated for by the fact that
Susllse depoaits may be ocononically deveéloped; especisiiy
£5r sod peat production, if they are in close proximity to

larger deposits. The average fuel peat depth criterion of

" 0.95 metres takes into consideration the fact that peat H-3
5 S : .

and H-4 on the Von Post scale can also be used for -energy
purposes, even though.it is classified as horticultural peat
in this study. This factor raises the effective average
depth SELECRIGH €] HOFE KRR oHE wEYS) theveritieal aean
depth used in Finland. :

The recoverable fuel peat reserves of the four

-
inventory regions were calculated by ‘applying the 50 hectare

. area criterion and the 0.95 average depth criterion to the

data compiled for each of :he 53,047 deposits in the
Peatland Inventory Tables. Since deposit depth data arfe not
contnlned'in‘ the volume tables, the average depth of fuel
peat in'each deposit meeting the area criterion was obtained

by dividing the volume of fuel peat by the surface area of

" the deposit.




.As in the peatland ’inve:ntcr,v, deposits in close
proximity are grouped under geographic place names.!% A
third criterion used in Finland to detérmine recoverable
fuel peat reserves involves the grouping of deposits within
fifty kilometre radii.!? This criterion is used in the.
analysis of the Fuel peat resources of Southeastern

Newfoundland in Section 4.3. -

Recoverable fuel peat reserves are not evenly -
digtributed throughout the resource regions, although large
. deposits occur in each reglon.. Figure 4.3 and Table 4.2
‘show that bhe‘ Eastern Region has theé eight lar'gest, and 20
of the 30.largest recoversble fuel peat ressrves. The
Northern Region has five reserves and the Western Region has
four reserves ranked in the top 30, while the Northern ’

Region has one reserve ranked twenty-fourth on this list..

12 Most groupings of deposits, or recoverable reserves,
in the first four regions inventoried are identified by the
name’ of a community situated near the major fuel peat
deposits. Twenty of the 79 recoverable reserves identxﬂed
ih the four regions, however, bear the name of either a
lake, river, bay, inlet, mountain, or island. A listing of
recoverable fuel peat reserves by resource regign is
presented in.Appendix A, along with the volume -offuel peat
and surface area of grouping of deposits.

13 The application «of this criterion would.reduce. the
numbér of recoverable—fuel peat reserves in the four
resource regions. from 79 to approximately 40. The mean
volume of fuel peat Jfi each recoverable reserve would be
inversely.affected, since the total quan:ny of recoverable
fuel peat would not change.
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. Table 4.2

MAJOR NEWFOUNDLAND FUEL PEAT CONCENTRATIONS

~ ¢ . (millions cubic metres) . .
Rank Location Region Yo luse . Area
(hectares) ]
1 Lamaline . . Eastern 117 12,200
2 Placentia Eastern 116 . 9,700 o
3 Grand Bank Eastern 85 87900
4 St. Brides Eastern 74 6,500 . *
5 Holyrood - Eastern 53 . 3,300
6  Port Blanford . Eastern 51 " 4,800
7 . St. Lawrence Eastern : au - 1,600
8 St. Mary’'s Eastern 44 ‘4,000
9 'Portland Creek Northern 43 4,100
. 10 Harry's River Western a2 2,500 =
11 Tug Pond Eastern 41 3,900 .
12 Biscay Bay Eastern 39 3,100
13 Sunnyside Eastern 6 3,300
14 St. Catherine’s Eastern 38 ¥ 2,100
15 Sound Island Eastern - 35 3,100
16  Renews Eastern 3 1,900
17 Marystown Eastern - 3,500
18  Ship Cove Eastern 3l 2,800
19 Trepsssey Eastern 30 3,100
. 20 Argentia Eastern 29 2,300
21 Port Saunders  Northern 27 2,600"
22 Salman River Northern 25 2,500
* ™ . 23 Codroy Western 22 1,300
o 24 Sheffield. Northeastern 21 1,200
25 Random Island  Eastern 21 p 1,900 <
- -26 Main Gut Western 21 1,500
.27 Blue Mountain  Northern = . 19 1,800 .
28 St. Shotts Eastern 9. =~ . 1,900 ‘
- 29 -Lomond- Western 18 1,500 - .
30 Castors River  Northern 15 1,300




This Eastern Region has an estimated 1,015 million
coblSRatEE GTISROGVEBLE TaeY peat, which is 72 percent
of the total recoverable reserves. Recoverable reserves of
180 and 159 million cubic metres of fuel peat are found in
the Northern and Western Regions, respectively, while the‘
Northeastern Region contains only 48 million cubic metres of
recoverable fuel peat. The total recoverable fuel peat
reserve of 1,402 millioh cubic metres of fuel peat is
equivalent to 80 million cubic metres of petroleum products
or 20 times the total petroleum consumption of Newfoundland
in 1983. A summary of the total volume of peat and fuel

peat, as well as recoverable fuel peat reserves, is

presented on a regional basis in Table 4.3. The information

presented highlights the regional comparison of the
Neufoundlan: fuel peat resources contained in this section.
The Eastern Regicn has the highest percentage of fuel peat,
largest average deposit size and highest average depth of
fuel peat. -From a resource supply perspective, this region
clearly offers the best fuel peat development potential on
the Island of Newfoundland. Appendix A reveals that the
five largest recoverable fuel peat reserves are located in
the Eastern.Region'4 and 11 of the next 15 largest reserves,

are located in Southeastern Newfoundland. The recoverable

_14-These five deposits (i.e., Lamaline, Placentia,
Grand Bank, St. Bride’s and Holyrood) are also the five
largest recoverable deposits in the four supply regions.
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Table 1.3 . =
RECOVERAB PRAY BBSHRVES BY BAOL , "
(nillions cubc wetres) '
Total Percent beremt Beomerable Perent
o bt of Rl o Fuel Peat o
' feglon fesources(l)  Total Peab(] Total - Reserves(f)  Total ey
Northesstern 3,156 T T " )
Weten 1,59 6w 158 1
Bastenn o WL . 1,018 n
forthers L8 .o 1 0_ 1
Ctouals 10,913 woons 1oz o

Notes:

(1} Fron Table 4.1,
(2) Recoverable fuel peat reserves were derived by applying the fuel peat supply developuent
 criteria used by peat industry in Finland to the Mewfoundland Peatland Inventory Tables.
Information pertaining to recoversble fusl peat deponits for Northesstern, Vestern, Bastern
1nd Northers Begions is presented in Appendix 4. -
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fuel peat reserves of this region are analyzed from an

energy supply perspective in Section 4.3. 1

4.3 FUEL PEAT SUPPLY IN SOUTHEASTERN NEWFOUNDLAND

The analysis of the fuel peat supply in Southeastern
Newfoundland is focused upnn the mensure;}gnt of recoverable
reserves and identification and analysis of geographic
geoupings of deposits, ba¥éd on the 50 kildmetre radius
criterion referenced in Section 4.2. The 21 Tecoverable
fuel peat deposits in Southeastern Newfoundland, presented
in Figures 4.1 and 4.5 as well as in Table 4.4, have a total
aréa of 69,600 hectares and g /n-tn}n(:BOG million cubic metres
of recoverable fuel peat. This volume figure represents 79

percent of the total recoverable.reserves for the Eastern

Regi‘nn and 57 percent of the total identifjed for the four

resource regions analyzed in this study.

The 11 recoverable reserves on the southern half of the .
Avalon Peninsula contain 38,900 hectares of peatland with
recoverable fuel peat reserves of 461 million cubic metres.
Tha EVEEEETASHEN oF sl TeRt in these deposits is 1.2
metres, which is deep enough for fuel peat production.!s

1% Technopeat Inc., Feasibility Study: Seod Peat Burning
Steam Generuf.io Plnnt, Hontreal. 1984, p. 18. .
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Figure 4.4
MAJOR AVALON PENINSULA FUEL PEAT CONCENTRATIONS

Do
o

‘ millions of cubic metres §

BAY Kilometres.
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Figure 4.5
MAJOR BURIN PENINSULA FUEL PEAT CONCENTRATIONS

' millions of cubic metres

WILOMETRES
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MAJOR SOUTHEASTERN FUEL PEAT

Table 4.4

CONCENTRATIONS (1)

(millions- cubic

" Location

Rank
1 Lamaline
Placentia
-——*:;_ Grand Bank
4 , °St. Bride's
5 w - Holyropd
6 St. Lawrence
7 St. Mary’'s
8 Biscay Ba
9 St. Catherines
10 Renews
11 Marystown
12 Ship Cove
13 Trepassey
14 Argentia
15 St. Shotts
16 Bay Bulls
17 Terrenceville
18 Harbour Grace
19 St. John's
20 Dildo
21 | Bay de Verde
Totals
Note: P
%@

(1) Recoverable fuel peat reserves derived by applying
fuel peat_ supply development criteria used by peat

Volume .

metres) W

(h‘eczaffn
12,000

@
=)
=1

(metres)

P IRRNN

bcocbobcwooBMm oo~

O N N e

industry in Finland to Peatland Inventory Tables,

N

Northland Associates Limited, St.

John's,

1980,




The volume of fuel peat is 33 percent of the recu\:émble
fuel peat reserves of the four resource regions and
represents an energy value 13 times larger than the total

consumption of pett;oleum products in the Province of

eufoundland and, Lshmd*or in 1983. There are four -

recoverable reserves on 'the southern half of the Buri
Peninsula with a- fotal ares.of 26,200 hectares and volume of
280 million cubié metres of fuel peAt. The average depth of
fucl peat in these deposits is 1.1 metres. The recoverable
fuel peat -in this area equates to 20 percent of the total -

for the four resource regions, and is about eight times the’

- 1983 petroleun consumption of Newfoundland.
The application of the 50 kilometre road radius
“eritarion, to the 50 recoverable reserves located in
Southeastern Nawfoundlsnd reveals two mu-)nt‘/‘::atial'
N groupin:s of fue]. peat on Lhe Avulcn Peningula and one on
the Burin Penin!ula. “The vnluma cf fuel peat in the
Arlentlu-(‘npa Shore nnd Southern Slwre -St., Mary's :
cBrcentration is 250 and 202 mul.‘ion cubic metres, p
reupecuv.el‘. uhile' tﬂe La!nnli_ne-StA Lawrence group o‘f .

‘d_epunltu has 280.million cubic metres of fueyl peat (see

Table 4.5}, - . .

; ., . }
* ', The energy value of the Southern Shore-St. Mary's

*apatial c‘on‘c‘e:;trnhe,:x of fuel peat reserves is equivalent, to!
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THREE MAJOR SPATIAL.CONCENTRATIONS .OF FUEL PEAT

* Table 1.5

(millions.cubic metres)

Spatial. _  Recoverable

Concentrfation Reserve Volume

grgentia— Placentia 116

Cape Shore St. Bride's i

ship Cove 31

. Argentia 29

N -

Sub-totals 250

Southern Shore- St. Mary's 4

St. Many's Biscay Bay 39

St. Catherines 36

# Renews ° ‘a4

Trepassey - 30

St. Shotts 19

Sub-totals 202

Lamaline- Lamaline 117

St. Lawrence  Grand Bank 85

St, Lawerence 44

Marystown 31

Sub-totals 280

Totals 732

) "
i
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Area
(hectares)

9,700
6,500
2,800 '
2,300

‘16,700

12,200

26,200

64,200

Mean Depth
(metres)




11-5 million cubic metres of petroleun products. In "
perspective, sis 15 enoush energy to supply both the total,
space heating requirements of 35,00 housesl' and 115
percent of the total energy requirements of 100 large fish

..plnnts"' for 50 years. 1In terms of electrlexty generation
potential, 202 million cubic metres ‘of fuel peat could yield
565 gigavatt hours of electricity annually for 50 years,
from a peat-fired power plsnt_.l; ‘ This annual production is
seven percent of the total 1983 consumption of electricity
“in Newfoundland and Labrador of 7,829 gigawatt hours.1® .
Adjustment factors of 1,25 and 1.40 can be applied to the
energy value presented above to place the larder ‘Argentia-
Cape Shore and Lamaline-St. Lawerence spatial concentrations

of recoverable fuel peat ‘reserves in. an energy perspective.

The fuel peat i:cnuuned in the blunket pea‘ deposits ur
Snutheastern Neufoumi].and is the best qual:\ty fueL peat in

the Province ofNewfoundland, bnsed ‘upon degrée of

1¢ Bagsed upon a pcheoted mean annual residential® space
heatinz requirement of three cubic metus of petroleum.

11 The average annual petroleum requirement for a Xarge
‘fish plant (860 cubic:* metrea) was obtained from Technopeat
Inc., op. cit., p.8.

i The Conversion factor used for millions of cubic
metres of fuel peat to gigawatt hours of electricity is 140.
Thl“ factor was obtained from Wells, and Vardy, op. cit., p.
691, . .

10, Statistios Canada, Quarterl rt Ener, 1y \
anada, 57-003.
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humification. Sixty-eight percent of the total peat

resources of the Eastern Region is H-5 or higher on the Von
Post sca)f of decomposition, compared to 52 percent for the
[four rdsource regions examined in this thesis {sec Table
'$.1). Tt is estimated that over 80 percent of the peat in
the recoverable reserves of Southeastern Newfoundland fall-

into this fuel peat category. >\

The linear relationship between the calorific or heat
value of Newfoundland peat and the degree of humification,
as expressed by the Von Post scale of decomposition, was

" computed by Tibbetts in 1976.20 - This analysis revealed a
high positive correlation between the calorific values and
ppmification, however, H-0 peat was shown to have only 17
percent’ more heat value by unit weight thap H-i peat. This
gap would be much greater if the comparison was based upony
volume rather than’weight, because of the-higher buu{/"
density of the less humified peat. il

|

A comparison of the calorific value, ash content and
volatile matter of peat samples from Southeastern
Newfoundland, Terra Nova, Gander, the Bu-&hunl Plateau and

. Stéphenville Crosaing, with peat from jrelgn&"-&d Finland

shown ‘in Table 4.6, re\)‘anir the favour
—— . -

‘13 T,E. Tibbetts, ‘Eva u t e
a Peat Fuel Inve Stu "t
\ (Ottawa: Energy, Mines and Relouraal. 1976).

) © =170 - .
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" Table 4.6

COMPARISON OF FUEL PEAT. PROPERTIES

Location - Ash Content (1)
. (kilojoules/kilogram (percent weight)
SoutHeastern o
“Newfoundland @ - Lo3-10 -
Terra Nova (3) 22,351 Yoa2ar ¥
Gander (3) 22,232 3.63 :
Buchans Plateau (3) ' 22,843 T13.71 ;
Stephenville | - P -
Crossing (3) : 21,983 2.77
; &
Ireland (4) 22,538 . 2.70
Finland (4) - 18,500-21, 500 4-7 T
Not&s: ° .
! (’X) Based upon zero percent moisture content. : '
(2) FromTechnopeat.Inc., Feasibility Studv: Sod Bugging
Steam:Generating Plant, Montreal, 1984. -
(3) Average data from Tibbetts, T. E., Evaluation df Peat L

Samples as Part of a Peat Fuel Inventor ‘.
Province of Newfoundland, Department of Ener Mines
and Resources, ERP/ERL 76-14, Ottuwa, 1976 =

From E. D. Wells and R. B. Vardy, "Peat Resources of

MaHfoundlnnd with Emphasis on its use for Fiel", Peat
as an Energy Alternative, Instditute of Gas ¢

. Technology, Chicago, 1980, p. 694,




.of Newfoundland peat. The 1.:!.71 percent ash content of the.
Buchans Plateau samples reflect t.he high ash’ content that is
widespread if this ares of the South-Central Region

*% diminishing its value as & fuel Bource.!

4.4 MAJOR FINDINGS

The analysis of the peatland resources of Newfoundland
in Section 4.2 revealed that high quality fuel peat
resources exist in all four-supply regions examined. The

largest deposits,

occur in utheastern
s ' ¢

Newfoundland. .

g

The detailed analysis of the fuel peat resources of
Southeastern Newfoundland in Section 4.3 showed.that most of
the fuel_peat in this region was spatially concentrated in
three areas. 1:wc. of these groupings are in the southern
part of the Avalon Peninsula and ‘the third concentration is
on the Burin Peninsula. The. quan.tity\nnd quality”of the

" Southeastern Newfoundland fuel peat deposits are sufficient
to support the total 1994 fuel peat demand levels in Chapter
5 for at least 60 ‘years. .

*‘ . . &

11 RF. Gosinevop. cit., p. 76. This high ash content
was a consideration in the deoislon to exclude the
South-Centrnl Re#lon frc;u this study.
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ool R4 Ca e -
Chapter 5 - ®
o . ANALYSIS bl" FUEL PEAT DEMAND
§ 2 .
N 3

5.1 INTRODUGTION

Resource demand, like supply, is a critical element’in
.resource analysis) since no substantial dsvsicpaents: can
take place without an available markst for the resources
produced. This chapter analfzes the demand potential:for

fuel peat in Southeastern Newfoundland in the residential

' ! “and industrial-commercisl energy . The primary aim .

of this demand analysis is to determine if fuel peat demand

under either of .the two demand scenarios could be large

* , enough to support commercial scale- fuel peat resource

developments in Southeasfern Newfoundland. Ah overview of
the fuel peat demand analysis process, illustrated in
" Figure 5.1, is presented in this section. -
The potential demand for fuel peat is perceived to be

] s different in‘vnri'oud‘ regions of Southeastern Newfoundland.

. As a result, four fuel peat demand regions, defined in terms
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Figure 5.1

THE: FUEL PEAT DEMAND ANALYSIS PROCESS (1)

Objectives
G

!

4

Analysis of
Analysis of Input Factors (5.1) y:
Fuel Peat Supply Induslrial-Commercil
Residential Demand .
Financial Anlysis Demand
5.2) ; =
62) * Economic Analysis (5.3)
l . Fuel Peat Utiization
) Regional Economy
— Regonol Energy .~ 1]
Analysis of ! — Analysis of
Demand in i Demand in
Four Regions / Analysis Criteria # Four Regions
K— K— .
Under Two + o (1) - Ander Two
Scenarios Scenarios
(5.2) i Major Findings (5.3) .
(54)

Note:

- (1) Sectiona are indicated in qu(niﬁem.'
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of Statistics Canada census bounﬂries.' are emp)_oyed in the

i o
. afalysis in this section. The four demand regions are
Southern Avalon, -Burin Peninsula, St John’s,? and Northern

- . Avalon. The three Avalen Peninsula regions are presented 'in
i e

.
Figure' 5.2, while the Burin Peninsula Demand Region is shown

in Figure 5.3. Alsé, the Remainder of Newfoundland is
+ included as a fifth region? to facilitate the regional
- " bremkdown of provincial demographic and energy data employed

in the demand analysis.

" The Southern Avalon and Burin Peningula¢ fuel peat

demand regions contain the best fuel peat deposits ih

Newfoundland and have >en exposed to small-scale fuel peat

developments on several occasions during the last century. T
_ Because of these factors, and the existing fuel wood ’
demnnd/subply imbalance, these two regions were judged to

offer the best medium-term market pntentiul for fuel peat

and are the focus of more intensive research and analysis in

" "Statistica Canads’s Census'Divisions and Census

Consolidated Subdivisions were used to spatially define fuels
peat demand regions, because their use enabled the regional
breakdown of population and hcueehold Lnformnnon. .

o t.St. John's rafers to, the St .'obrl 8 Census
Metropolitan Arna. F &

3 The Remnindur of Newfoundland covers stansnes
Canada Csnhul Divlainn- 3 to 10 4

¥ . ' \.TheySouthern Avalon engompasses Census Consolidated ' .= :
w * ‘' Subdivisiofs 1B, 1C, ‘and AU toi1X. “The ;Burin, Peninsula hau.,‘ “ ~»
- the same houh’dnrln as Census Division 2. . v




Fu]m 52

AVALON PENINSULA FUB. PEAT DEMAND REGIONS AND SUB-REGIONS

R

18

3

Census Subdivisions

o 187

placentia=~. - -

& Conchption
')é-'":j i ,m.

\9 o
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. Figus 5.3
BURIN PENINSULA FUEL PEAT DEMAND REGION _AND ‘SUB-REGIONS

28 Census Subdivisions




this study. St. John's is treated as a separate demand
region for physical and socio-economic reasons. There are
limited quantities of high qualify fuel peat in close
proximity to St. John'’s, and l}uat energy cult;lers were
Jjudged to be less willing, or able, to trade-off the time
"and inconvenience of using solid fuels for lower enersy
costs than would energy customers in rurai areas. The
supply_and inconvenience related drawbacks would be
mitigated, however, by the regular delivery of fuel peat in

2 highly densified form.

The remainder of the Avalon Peninsula and the Isthmus
of Avalon form the fourth fuel peat demand region, the
Northern Avalon.® Most energy cugtomers in tills region
wishing to convert from conventional fuels to a solid fuel
have access to fugl wood. However, the annusl allowable cut
is currently b;lnl exceeded and the availability of" this
resource will soon be more restricted in many areas.® There
n‘re three large fuel peat concentrations in this region, at
Holyrood, Harbour Grace and Sunnyside (--e'e Filure 4.4).
This region would also be included £n the nnrketahod of a
densitied fuel pen operation in the  Southern Avalon Demand ’

Region.

3 The Northern.Avalon is comprised of Census
Consolidated Subdiviuon- 1A, 1E to 10, as well as 1R and 1Y.

¢ Based \lpon a personal interview with an official of

the Neutoundland Department of Forest Ra-ourcu and Lands, lisl. i
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The potential demand for fuel péat in each region is o

analyzed for thh the residentlnl and industrial—commercxal

‘energy sectors. The analysis of pocen&inl fuel pen demahd

... " iR the resideéntial energy sector, presented in Section 5.2,
and industrial-commercial demand analysis provided in

Section 5.3, employs. two: fuel peat demand scenarios.. The

two scénarios are based off the six and eight percent
- © “conventional energy price growth scenarios presented in
Section 3.3 and are used in the financial analysis of fuel

peat production and combustion in Chapter 6. Scenario A

assumes that conventional ienergy: piices: WiLl ncrense by six
percent yearly.during the next decade. Scenario B is based
; upon tight conventional energy supplies, and eight percent
annual price escalation rates. A possible third demand
A scenario would be characterized by surplus conventional . i

energy and decreasing real prices, and would likely result o 4
in no commercial fuel peat developmentsa in Southeasterm = I
|

Newfoundland by 1994.7

The fuel peat demand projections presented under

LN Scenarios A ard B are heavily influenced by the fuel peat

supply, financial and c analysis pr in ' . A
+ - 1 ;
Chapters 4, 6 and 7. ' 'Other important input factors

: N
) d o * :

7 This third sgénario is rsfernnced ln Saction 8.3, " i
which presents the coénclusions, pertaining to fuel peat ¥ :
development prospects in Southeastern Newfnundlnnd between
1984 -and 1994,  * . § s oo e,

N .. . s
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influsnclng the fubl ‘peat ddsand projéctions included
background fuel peat utilization, ‘and regional economic and
energy éonsiderations, analyzed in Chapter 4% The fuel peat
demand projections also innorpara«t.és'l‘ the fesults of field
research carried®out by the writer in Southeastern . 7
Newfoundland between 1979 and :1984,% in additiod to regichal
demographic and energy demand data. ’ '

v
# . ®

As discussed in Section 2.3, the/lack of historical -

- fuel peat utiiidation dats pre\ented the use of regression“

analysis of other econometric techniques to project demand
levels baséd upon statistical relatiorships bstween fuel
peat consumption and price or shy other relevant Exu’gen‘ous\
and endu‘genujg variables. Unfortunately, the fiiel peat
consumption ‘and price dfta limitations cm{nnc be overcome
through additional research since historical fuel peat
consumption was very localized and little peat has been
consumed since 1960, Also, most Piis). PeRE EE BRERRCTS B
the user and no financial records likely exist. Given the
background. data constraints,® the writer was forced to rely

more upon the subjective types of an7ysls referenced above,’’

+ . Addihﬁonnl -fuel peat marketinx research is, detailed
‘in Research Associstes, St Shon‘.g Peat Project Marketing:
Study, St. John's, 1984, . . \
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. . in developing the two fuel peat demand spenarios, presented
in this chapter.® g

A summary ofthe major {ndffgs and conclusions from- .
the analysis of potential fuel peat demand in Southeastern

Newfoundland are, presented in Section 5.4. . .

3 ) N o o o amow g
© - . 5.2 RESIDENTIAL FUEL PEAT DEMAND C e

Total conventional-energy demand in the residential

'

- annual rate of 0.18 percent from the 1984 donsumption’ leval’
" of 18,080 ~terajoules to 17,720 terajoules in 1984.10- 4
broukdown Of conventgm{ax energy demand” by fuel peat demand

region is presented in Table 5.1. This gqographic breakdown

of energy, denand was derived. by applying kegien.l hauashnid

\p{rcentnge sharas from’ Table 5.2-to the Neufnundlnnd

-

9 Demand analysis amssociated with petroleum products,
electricity and many other- energy forms can be based morp
" ,upon econometric relationships bétween consumption’artl
“relevant%econonic, demographic and other tvpes of variables.

10 Newfoundland Department 6f Mines and Energy,
Submission to the National Energy Board in the Matter of the
. 1984 Energy Supply and Demand:-Update (St. John's: .
Newfoundland Department of Mine! and, Enérgy, 1984), Appendix

L fa.l -

~ : ¥ # '
sector in Newfoundland is -forecast to decrease at an average ’

“




I - o e

z B
' RESIDENTIAL ENERGY pEMAND BY FUEL PEAT DEMAND REGION (1)

(terajoules) . N

. L g L.
. Demand Region (2) ©o1ema S U TR
" Southern ACE;;‘::;- <L 610 . ,svf; !
Burin-Peninsula: ‘ 890 g _/-350
Stigohn's o T sz ; 5,520
Northern Avalon __ - "z,m00 * Tis20 .
, Remainder of Newfqundland: 9,000 8,830 .
Province of Newfnunélgg\d . 18,080 . 17,720
5, P om o §

(1 Provinﬁe nf Newfoundland . p!“u’Jectlans were obtn1ned
o from Newfoundland Department of Mines and Energy, "
Submission to: the National Ener Board in the Matter
of thé 1984 Epnergy Supply and Demand Update, S
. John'’s, 1984, Appendix*I. .
“(2) ased upon application of regional househuld
‘centage shares preseénted in Table 5.2 to the total
en demund projections for "the residential sector.

5 \




Table 5.2

NUMBER OF HOUSEHOLDS BY FUEL PEAT DEMAND REGION

-
Demand Region

¥ a“
‘Southern Avalon

s v
Burin Peninsuld

St. John's

Northern Avalon

Provifce of Newfoundland

Notes:

(M) statistics

1981
€ 4,985

7,545
443,390
.. 16,825

Remainder of Newfoundland ~ 75,745

.148,420

\

1984 (2)
5,500

8,100

49,100
19,0p0
' 82,200

163,900

“
N 1994 (2

6,700
10,300

"84.800
22,600

103,:800

208,200.

Canada, - Population Census Divisions and

Subdivisions, Ottawa, 1982.

(2) Projections were based upon average number of persong
per household and population of each fuel peat denand

region™presented in Tables 5.3 and 5.4.

-




'convgﬁciunax\jnergy projections for 1984 and 1994.11 This

top-down methodological approach was acceptable for the .

residéntdal erergy sector because of the high level of

-
homogeneity among energy h:xstomezks with respect to annual
N .

energy consumption. This regional energy demand data was

~~ used to present ‘the projected regional demand for fuel peat

in a total energy demand context.

The- forecast of the number of - hcuseholds in each fuel ¥

‘peat demand U LoR s Ha sy pen the 1984 and 101 |

¥ X pro,)ections of ‘the average number of persons per household
8 ur
-in, and population of, each fuel peat demand regionm, ° v e

4 brovided in Tubles 5.3 and 5. 4. The forecast of househeld

size assumed that the mean annual percentage decrease in | *
household size in each ¥uer peat demand region betueen 197\ “
and \1981 vould continue untll 1994, "By 1994, based on these
trends, st. John's, with an average of 2.8 Persons'per
| household, will be the only demand region with a mean

househcld size as small a! the 1981 Canadxan average of ‘o

2.9." The Newifoundland population projecticn scenario used

1ncorporntes the ssumptions thut the fertility rate will
remain eonstnnt during ‘the study perxod and that total-ret
out-migration wxll decrease from 4,000-in 1934 to 2,200 in
\ . N x
i N 11 petailed regionai ehergy consumption data i

available only, for electricity nles by Newfcundland Light
and' Pover Cnmpnny Limited.

. § X .
A . -1t Statistics Cannda. Census Cnnads, 1981, 92-904, ' ]

Suk i .\\ oeliRgEs .




i - Table 5.3 - ¢ .

= : AVERAGE HOUSEHOLD SIZE BY FUEL PEAT DEMAND ®EGION .
Sl o .

Demand Region 1981 (1

afo=x ‘Southern Avalon e’
— ’
Burif Peninsula - 4.0
L St. John's B
" . \
% < ¢ Northern Avalon.' - 3.6

Remaindet ‘of Newfoundland = 3.9

5 i . .

Notes: ) . d - ;
: (1) Statistics Canada, Census Canada, 1081, 92-904, ;
- (2) Projectipns were based upon mean decréase in the . ., ,

7 number of persons pei h hold from'1971 tb

1981 in each fuel peat demand region.




Demand Region

Southern Avalon = |

Remainder of Newfoundland 297,903

Notes:

. ~ -

)
. . Table 5.4 A
) . G »

POPULATION BY FUEL PEAT DEMAND REGION », BN

B v ..

/‘Burin Peninsula 30,900° 33,100
4 " : . / : .. i 5 v\
St. John's - 154,820 161,900 - 181, 4004
‘Northetn Avalon . 63,950 64,600 65,600

Province:of Newfoundland ' 567,681~ ‘582,400 . 612,900

‘e

-

P

1984 42) - 1994 ‘(2)
21,900 213500

304,000 .- 311,300
L .

(2)

Subdivisions, Ottawa, 1982.
Province:of Newfoundland projections obtained fro
Newfoundland Statistics Agency, Population ~ "

Projections Newfoundland and Labrador - 1983-2005,
Scenario NSA84.2, St. John's,.1984. Breskdown in

population by fuel peat demand region was based on
‘population shares from 1951 to 1981,. adjusted for .
geographic boundary changes. - = ug £

sECT

.(1)- Statistics Canada, Population Census Divisiongmnmd—— —+




1994, - Adjustments.were made to account for the ekpansion of
P

. unalysis was aimed.at the Snuthern Avalon and. Burin

. and the nnnunl fuel peat demand in the raaidenl’.iul energy %

1994.13  The regional breakdown of population was J - : BE
facilitated éhro);gh. the. extrapélation of trends in regional® -

population shares during the period 1951 to 1981 out to

the boundaries-5f St. John’s:1¢ . o :
oy @ @ »
4

S:nce mare detailed enerzy damand ‘related -research \nnd

Peninsula * Demand Reglum:, household ‘proy ctions at the

census consolidnted aubdxvumn level are provmed in Table

5.5. __These proJections employed the houaehold lruuth rates %
stemmlng from the household loret.asta for th& Southern

Avaton—and—Burim Demand .

The proJected number of households _burning fuel pPaL

sector in Sﬁﬂ\ensterp Newfoundland in_ 1994 are presented_in

Table 5.6 under the two fuel peat demand scemariog used in

this. study. Projections.at the census consolidated

subdivision leyel are also provided in Table 5.7 for

Southern Avalgn and Burin Peninsula Demand Regions.

13 Newfoundland Statistics Agency, Population g

Pto,;ectlons Newfoundland and Labrador - 1983- 2005, 8t. oy
Jolin's, 1984. @y

=
14 Based on 1nfurmntl.en provided hy an ofﬂaul of the
Newfoundland Executive Council, March 1985. -

A L A



Table 5.5

- HOUSEHOLDS IN SOUTHERN AVALON
_ AND BURIN EENIN;ULA DEMAND REGIONS "

L] B . Py
. Census Consulldated .
: 1981 1984 1994
: 1,765 1,947 2,372 ¢
.375 414" 505 .
edn X 1,180 1,302 1,586
1V Trepassey Bay , . 500 ' 552 672
“ 1V St..Mary's Tt 965 1,085 1,298 '
1X Colinet 2004 221 269 -
. i g et
Scuthern-Avalon 4,985 5,500 6,700 5
B
. 2C Placentia Bay West
- _. Centre 535 574 7300 * -
72D Mortier Bay 1,780 1,911 2,430 s
2E Burin 1,040 1,87\ 17420
. . 2F St. Lawrence 4 505 542 689.
2G Lamaline 575 617 785
3 5 zn Fortune, Grand Bank 2,080 2,233 2,839 - .
. .21 Bay.L'Argent . 4707 i 505 642 A
2J Terrencgville 300, . 322 410 .
2K Swift Current | 266 ) 279 355 :
2L Western Chunnel 5 5 7
Burin Peninsula $,545 8,100 10,300 i
Note: .. . _ : Yo,
(1) Household projections by Census Consolidated Sub- -
division employ the growth rates for thé Southern
v Avalon and Burin Peninsuln Demand Regions’ in —

Table 5.2.




Begion.
Southers ™ e
Avalon (5)

Burin
Peningale (5)

“ St dohn's.

“Northern

Avalon

Totals

Hotes:

(1) Pron fable 5.2
(2] Scenario A assunes that honunnml eaergy pri
of eifht percest betueen 1984 aad 1994, Puel

. osir [meut betueen 1984 and
(4) Assunes tht 10 gwerage of 70 percent of the space heating uqni

BBSIDBNTIAL FURL PEAT DENAMD [N SOUTBRASTRRN NRWROUNDLAND - 1394\

oo hble s [

™ g t

o

R )
10,200 10
B480 - 100
—
22,600 [N}

Bael Pest) . PaelPeat  fotal Fuel  Total Fuel
Bouseholdn,  Bousehold ©  Peat Denand . Peat. Deannd

Ilmmhld I} Sc:llna A 3] foenario B 1 cennin AH !cenrh LITY
[

104,000 500
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mes that conveationsl enerdy prices will increase by'an average anaual rate
of ‘eight percent betwsen 1984 snd 1934, Puel-peat prices will increase by sir percent
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In 1994, it was projected Lhut 500 households would be
hurnlnl peat under Scenario A, Hhile Scenario B uould yield

4, ESD fuel peat customers in the residential energy sector,

“of Southeastern'Newfoundland. The 4,850 households

* "
represented 4,6 percent of the total occupied housjng stock

of the t’our"(uel pea demand regions. The 1994 fuel peat

. huuseheld penetrat).on! rates ‘for the four demand regions

! under Scenario’A were: . (1). Southern:Avalon - 3.0 percent,

(2) Burin penmsuu -¥.0 pe!ient

3) $t. John's - 0.2

percent, and (4) Northern A\'alon - 0.4 percent. Scenario B

ai 5 / i —
penetration-rates for the Youy regions were 17.2, 3, *
: t ; ’

and 4.4 percent, respectiveld. 3 '

. as .
The projected residential fuel peat penetration rates

o

were highest-in the Tre;{a_s_sey Bay and St. Bride's Census

Consolidated Subdi‘{is/{ons of the Southerr Avalon Demand N
Region and in the V(mnline and St. Lawrence Subdivisions of

the Burin Penlnsula Demand Region. . All four shbdxvxsxnns‘ .

Sontain large, f/uél peat deposits and Mimited fuel ool

resources. It/was evident from the analysis -of background

‘fuel peat development considerations in Section 3:2 and from

the fuel péat supply analysis in Section 4.3 that. early

‘commercidl fuel peat production would likely be situated .

near L/aline or. Tr‘puss‘éy, “or in the St. Bride’ s-Placentia

area/ From a demand perapecnve. mnny residential ener:y

o’ -




customers ‘in this area appear receptive to the idea of using
1 .

‘(uei peat.1s

. . The lower fuel peat penetration rates bordering on the -

four census consolldated subdivisions ment:oned abuve ¢

reflect the expectnt og-that fuel pent market peaetx‘ntxon B3

v uill he nezatively cofrelated thh distances from‘develaped

fuel peat supplies and with the uvall}bility of fuel woud. -

Residents of the Southern Avalon responding to a 1984 fuel Lt
peat market surve/y“ 1nd1cut§d &hat the average dxstance
they would be willing to traved, to obtain their fuel peat
supply would”be ‘26 kilometres, ~ Seventy—tws percent of St.

. .'vah:.—'s respondents to the same surve; stated that they would
not be.willing to travel to St. Shotts on. the Southern

Avalon to obtain fuel peat.

" Based’ upon hé faelyp

cnmp&nle\ﬂ\ in Finland and Ireland, the boundaries of the

4 "R 2 g Y

at trans gorq{tmn experiences of <

Thirty-fqur out of 41 heads of households uho were:
interviewed in the community of St. Shotts during
preliminary. fuel peat market research (conducted under the

.-direction .of the author while employed at the Newfoundland

Dypartment:of Mines 'and Energy in 1982), indicated that they

were intenated in purchasing peat if it cost less than

‘petroleum. " Only 27 percent of those interviewed were -using

or had any intentions of .converting to wood. - All
espondents claimed to'be ' familiar with the use of peat as -

‘‘a fuel and.93 percent indicated that they-knew of households!

" whi¢h had burned fuel peat—in the past. The results of this
résearch, referenced in Section,2.2, were not used in this
thesis becuuue of concerns pertaining to validity of Hndings.

L.

Hamearch Assooiaton, (o, Olt., B 10..° E v
ARt Ad . . .




. operatmn would be l‘estru:ted'to a maximum radius of’ 80-road

kilometres? Thxs radius would extend up to 150 kilometres ) °

caterxng malnl)' to resxden\tlal and small industrial-

. | ‘commereial energy customers in the St. Joknls and Northern

| “Avalon Deriand'Region, by 199410 ; - C

- . ] a1 I & » . _— { . . :, R % ; .
- " The role of fuel o5d as an intervening energy ' !
’ \_— © ppportunity would be soberely weakened=by a distribution . B 8
5 n * system which ‘woumcn{ake régular deliveries of fuel peat.at a - o

delivered cost oF 4'0"dn1.1us per tonne in 1984 dollars. » .~
This pnce Vould be approximstely the same price as * o+ R

P purchased uood and would be about fo0 percent ‘1e§5 éxpenaive

than conventional fuels.!® Also, fuel peat would be more LI

convenient to handle and store thans fuel wood because of
= - T su T

N N
17 One tonne of é‘ﬁnsifled pest_ has the energy value ol

two tonnes of sod peat, due to the 50 percent reduction in
moisture content during processing.

] 18 The financial feasibility of this densifi®ation -
® " plant was not assessed ln Chapter.6, however, it would *
vy s hkely be,similar to existing plants in Finlnnd.

19 .Based on 'a pérson ntery)ew with an uN’Tciul of
the Newfoundland Departi t of Mines and. Energy.

) ! [ (J
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_ bbbakdoun' of - tndust‘ria‘bcsmmarcia{ energy demand, by fuel

lower bulle déngities, ‘especially when processed in the form

_of briquettes or pellets. F

The fuel peat demand projections are based on the “t._
expectation that sy sverage of 70 percent of a mean snnual
space heating requ)rement of 100 megajoules of energy for

Gach household will Be supplied by 10.6 tonne of fuel

pe%p‘.xo.r \ . : . o

' 5.3 INDUSTRIAL-COMMERCIAL FUEL - PEAT -DEMAND
o y L2

’

Total cnnvennonal energy consumption in'the
industrial comrcné energy sector in Neufoundland was
'.projected to inpresse at a\mesn annual rate of 2 9 percent

from 1984 to 1994, Consumpt)cm is ekpedted to inerease from

53 211 teranules in 1984 to, SS 379 terajoules hv 1994, “ A

peat demand region under both conventional energy pricing

dcenarios is_presented in.Table 5.8# Regional population

, 21" The New; land'dindustrial ial-energy
Consumption for*1983 shown in (Table 3.5), 'is ‘escalated by
the energy. growth rates for the industrig@l-commercial energy
isectur .presented in Newfoundland Department of Mines and
Bnergy, Submission to the National Ener Béard in t.h:’

S

-Matter 6f the 1984 Energy Suppl ¥ and Demand Ugdntg

John's; 1984, Ap,pandix T

20 Enérgy conversion, factors are presented in Appendix
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Table 5.8

- "
l.\'DU?TRIAL-COHHERCIAL’ ENERGY DEMAND BY

® » FUEL E_E EEHAND REGIOE o ¢
lterlJoulex)

. ) i '
Demand Region ( e84 1994
Southiern Avalon 1,190’ n B
Burin Peninsula’’ L5t T L 2788
St. John's T © 8,928 15, 100

i:Northern Avalon . 3,688 L -5,461°
Remainder of Neufoundland 47,654 “61,273
Province of Newfoundland " 63,211 86,379 -
Notes:

(1) * Province of Newfoundland prq.jecnona weré 1983 energy
consumption (Table 5.1) escalated.by the energy.
growth rates for the industrial-commercial  séctor
used in Newfoundland Departlnent of Mines and Energy,

Submission t.

National Ener

Board ‘in_the Hatter

t
of the 1984 Supply Demand Update, St. John’s, ‘lgﬁl,

Appendix I.

(2) Regional energy demand proJecNon were based upon .

Neut‘nundland Rei

. regional population shares (Tabl
‘projected demnnd in the mining and pulp and paper
© industries,was included in the Remnindgr of 5%

ion.
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shares from Table 5.4 were utilized to obt:sin a regional '

breal:doun of conventional energy demand for the years 1984

& n® ahd 1994+ Since most of the mining and pulp and paper
related operations are located off the Avalon and Burin

- Peninsulas, none of the energy consumption for these energy
intensive industrie;‘uss allocated to Southeastern

: Newfoundlend.
The lack .of regional data-pertaining to the number of
customérs and-energy consuption prevented the forecasting

\ of fuel.peat demand for the industrialicommercial energy

- sector at the census consolidated subdivision lovel, as was'~
" done in Section''5.2. Unliké the residential eneriy sector,
the industrinl-cemmercxal energy sector was composed of a -~
heterogencous customer mix. This mix, plus the influence of
many non<démographic location factors, such as proximity to,

raw materials, prevented the derivation of credible’ spst_)al

N energy consumption information'at’a more micro geographic

level f.han the fuel peat.demand region (by correlating . T

energy ‘demand ‘with avslluble rezxonal populquon or«

ho\:\sehnld data). Limitations stemming from the lack of -

~ .
published regiondl ehergy-data, however, wera offset‘by the

considerable amount of information, gathered durihg field

- trips.to Southeastern Newfoundland,?? pertaining to the

. .12 fncluded in these field trips (1980-1982) were
meetings with—the—owners and operators of approximately"20
induattiql-commerciul nperutionn to discuse possible

g +- 196 -




. ¥ \
numbers, characteristics and locations of, energy ctustomeis. 1
A bottom-up approach is therefore used to overcome the '
energy demand forecasting problem posed by the heterogeneous &
. N nature of energy customers-in the industrial-commercial
sector. The fuel peat demand scenarios shown in—?nble 5.9
were based upon projections of the number of customérs in
N : \ \_/\
. each’ of the 250, 500, and 2,000 kilowatt classes that .dould ’
conceuablv convert to-fuel peat.23
i . = * .
e e . . ° -
S ;

N ¥
Under’ Scenario A, demand was restricted in 1991 to

.three customers in the 250 kilowatt.class and one customer

in the-500 kilowatt group. It is likely that these

. custoriers would be public institutions with dual peat—fired
and conventional energy systems.?4 The 1994, Scenario B
projeation of 34 fuel peat customers reflected,an
expectation that fueF peat could conogtvahly mature into a

- . 7 real alternative to conventional fuels'in the industrial-

_ commercidl -energy sector # soutnesstern Newloundlsnd,
o T - ’ - o
conversions to fuel peat. i
23 The selection of these three fuel peat combustion
categories was based 'upon -the en_ugy demnnd requuemenu aF~ -
industrial ial Newfoundland
as per the tions of Tech t Inc. Large
industrial customers, such as the chémical plant at Long °
Harbour, were not perceived as likely murkets for fuel paut

by 1994. e B
W 24 A major aim of these ‘conversions vould likely ¥e to .
" demonstrate the technical-and financisl feasibility of: fuel’ :

peat Gombustion. Also there would likély be substantial +
involvement by governments, 1nc1udin' the .injection of risk
capit}ak and (undinze targeted for information dissemination.
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B Jable 5.9

_—Ruel Peat Fuel Peat

fatherndnlon - 3 1.0 0 6*

bfn Pl 0 0 0 |

Joha's [ AT T

Northern -dnlon.

total P T R T |

“e:

» 1,41 and 5,036 tonnes,

it

would be 60 percent.

INDUSYRIAL-COMNERCIAL PUBL PEAY DBMAND IN SOUTHEASTERN MBWFOUKDLAND 1994
. e = -

Customers - Scenario | Custoners'- Scesario B Scemrio A(1)

W . st
tousnd Beglon, OKW  SURY 2,0008W 250KV S00KW L0 _(toes)

3,188

o

Total Demand Total Demand ~
Seenario 1)
tonnes|

11,466

10,192

8,9

RG]

-35,00

(1) The sean apoual conmumption of fuel [mt for the 250, 500 sad l GDD Hlnnu mhnltm

ively. neq
of the total energy uqllment would be met from fuel prat nd tht tlunnu lnd factor




iuddition to public institutions, it was assumed that private
1 industriallcommercial energy customers, including fish

"plsnts. would be'relying on fuel peat for ®he bulk of their
| energy requirements. The forecauted meas Annual average
peat consumption of customers in_the 250, 500, dnd 2,000
. |kilowatt classes would be equivalent to 871, 1,782, and
£ 7,127 tonnes” of sod peat. These consumption figures assume
that an average uf 80 percent of the total -energy N

v
requirement of edch customer, _operating at a 60 percent load . *

& factor, would be met by fuel pea.t 15 The projection of 1994 &
0 e consumption levels o& fuel peat in the industrial-
cemmercxal energy sectnr in Southeastern Newfoundland was

3,185 and 35,035 tonnes, respectxvely, in Scenario

A and’ B. i

5.4 MAJOR FINDINGS o D |

. .

Fuel peat demand projections for 1994 for the’

residentjal and 1ndustr131~commerclal energy sectors of '

Southeastern Newfoundland are summarized in Table 5.10 ‘Fhr
each:of the four demand regions, Under Scenario A, fue
peat demand was projected to total 8,485 tonnes, two-thirds

of which would be consumed in the residential sector. /Fuel

23 The fuél peat utilization percentages employdd are
the average of the levels used in"the financial analysis of
» industrial-commercial fuel peat combustiom~aystems présented

in ‘Sect#fon 5.3. Energy conversion factors are presgnted in.
Appendix B, " (S
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(tonnes|

3,18

3,18

Seenrio B
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10,182
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s
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5,008
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s mess
& .

-

e w0
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" densified peat briquettes or pellets, which would be

86,145 tonne total fuel peat consumption was equivalent to

peat demand was expected to reach 86,445 tonnes by 1994
under Scenario B, This scenario assumed that a fuel peat

densification plant located in the Southern Avalon Demand ~

Region would be producing approximately 20,000 tonnes of _ . -

‘delivered on a regular basis to residential and small L

industrial-commercial energy oustomérs on the Avalon . . .
o v
Peninsula.-

. B P
The demands for fuel peat are placed in the context of

the total 1994 convgntional energy forecast For each fuel
peat demand region i‘n Table 5.11. The prejected fuel peat
demand level for Southeastern NewfGundland was only 0.2

percent of the projected conventional energy demand under

Scenario A. Under Scenario B; the energy value of the

only 2”1 percent of the forecasted conventional energy

demand.

The analysis of regional:.fuel peat denand revealéd that

the relative size of .fuel peat demand is highest in the

Southern Avnlon Dzmaxid Region under both demand ‘scenarios.

Under Scenario A, fuel pedt consGmption was forécasted to be N
equivalent to 8.1 percent of conventional energy demand in . -

this demand region. The relative share of fuel peat in the "

total ‘energy market was second highest on the Burin

- 201 -
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Peninsula. The St, John’s Dema&nd Region, howéver, accounts B

for one-third of the total fuel peat demand undei Scenario

A, despite the small &lbcl‘éance of fuel peat compared to

total energy requirements.’* Projected fuel peat demand ¢ e

B levels in all regions are modest wher‘y: compared to fuel peat

market penetration pates in Ireland a\\nd Finland, discussed’

in Section 3.2. In 1980, for example, fiel peat accounted

for 20 percént of the total energy requirements of .. - T

3 “Ireland:tt : \\ . - ‘

. Y 1

@ ' The fuel pest denand snalysis presented in this chapter
indicates that potential markets exist in Southeastern
Newfoundland large- enough to-sustain small to medium scale g

fuel peat resource developments. Chapter 6 integrates the - =, .

fuel peat demand projections presented for Scenarios A and

B, with the results of the analysis of background fuel

development considerstions and fuel peat supply in the

-
assessment of the financial feasibility of fuel peat

developments in.Southeastern Newfoundland. 3
~ = b ¢ .

| 26 This is a reflection of the relatively large energy
5 consumption of the St, John'’s Census Metropolitan Area.

17 The Ministry of Trade and Tndustry, -Report on Energy '
Use of Peat, Helsinki, Finland, 1980, p.4. .
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Chapter 6 . .

ANALYSIS OF FINANCIAL FEASIBILITY OF FUEL PEAT DEVELOPMENTS

6.1 INTRODUCTION _

The analysis af'éhe financial feasibility of résoug‘ce
developments represents an imp‘&t.ant bridge between the
resource Qupply and r‘eéource demand gnaly'gis. This chapter m

<sy‘s,tematically integrates the major quantitative and ’

qualitative outputs from the’ fuel peat supply and. demand

unhlysis within a capital budgeting analysxs frnmewof‘k in
order to examine” one of the major unknowns influencing fuel

peat deévelopment prospects in Southeastern Newfoundland.
The ;prine objective of this chapter 'is to ‘ascertain N fuel ¢

pEAC production and combustion p}uects in this region-would

“be financially feasible during the _next decade; from the. ,:
[

perspeative of the potential’ invéstor. ~The fuel peat

development financial analysis ‘!x‘ucess, illustrated in

Figure 6.1. is docunented below. - e

The financialeanalysis, of fuel peat developments

conducted here involved an ‘examination of six fuel peat



/ Figure 6.1

., THE FUELPEAT DEVELOPUENT FINCIAL ANALYSIS PROCESS (1)
P X

Objectives

(1)

Analysis of the gyt Fackons .(6.1)

. Analysis of Internal Energy Efficiencies
" Rates of Retun and

Required

Analysis of the
~Financial Feasibility
of Consumption

(6.3)

o

Financil Feasibilly 5> fuel Peat Supply
of Production

R Fuel Peat Demand
(6.2) . . 2 )

N Production Costs

| l : Comhns!?qcnsu
- ion Costs

k—

5 . - Anulysié Criteria
Assistance Associoted  K}— )

Andlysis of Internal
Rates of Retun and

Required Govemment

Assistance Associated

6.1
with Aternative ©1) with Alternative
i sne -
Production Systems - Combustion S}slams
. / Major Findings
(62) 4 63—
(64) - 1
Al
Note: ~ N B
— - . (1) Sections are indtated in parentheses, )
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production systems and four fiel peat combustion systems.
The producticn systems inéluded a small, labour intensive
operation designed to produce 100 tonnes of fuel peat per
yaar and a highly mechanized and capital inténsive 10,000
tonne system.. The other -four systems have targeted
producticn capacities of 500, 170007 §,000 and 6,000:tonnes
of fuel pe”u, per u;n\.iin;‘v'l‘he four combustion systems
enmned are a menually fed residential’ combustion unit and
thiee autonated solid fuel systems desiaded for industrial-
. commercul energy sppucntmna, ese “larger systems havg
rated energy output capacities QXSD. 500 and 2,000
kilovatts. The selection of these production and combustion
systems is based upon the analysis of background fuel peat
de\_'é_].vopment considgra’tiahs in Chiapter 3 and the location and
size of recoverable fuel peat reserves and p},tenuax fuel
peat markets in Southeastern Newfoundland, exanined in
chapteri 4-end 5, respectx ely.t
%
Lo X 5 @
Three capital budgeting analysis indicators were

¥ employed in the financial.analysis of fuel peat production

in Section 6.2 and fuel peat combustion in Section 6.3.°

1 The choice of production and combustion systems was
also based upon personal interviews with officials of the
Newfoundland Department of Mines and Energy.and Technopea t
Inc.' These systems were judged typical of the. types and
range of :systems wl h would likely become npemuonul
during the first témvyears of commercial fuel peat
developments. . 'Large  industrial filel peat applications and )
peat-fired eleebrlcity generation are very pszct specific

- and were not axamlned in thig thesia. .
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Emphasis was placed upon project internal rates of return,

hovever, the riet present values and dnc.wnud pn‘yb&ck
associated with each type of fuel p;at development wers slso, \
examined.! The analysis wad extgnded to the aenmmn of
the Tevel of government assistance? needed for a projact to

;rxel.d a 15 percent internnl rate ol’ rev.urn t'or projectx not

meeting that critical prohtnbxlity cruenon. A20 )

parcent internal rate of veturn, houaver, was used in the

financial analysis of fuel peat combustion in the =~ '
“fesidential energy sector.! S <,
: i » . . ~
, 3 2
5 The capital cost and mix of ‘equipment, as well gg = Y

_operations &nd maintenance cost estimates associated with
- . %i
.2 The capital budgeting anulyaxs tebhn:que. including
the rnt_‘mnaie for relying upon the internal rate of return &
indicator, is documented in°Section 2.§.

guerantees, |tax expenditures or other direct or indirect
finangisl assistance is an integral element in most natural
resource davelapuent projects in Canada..

3 Govetalent grants, subsidiés, tariffs, loan

4 The_required 15 percent nominal. interpal rate of < ?
return used in this study was based on a per!unal interview
with officials of the Neéwfoundland Department of Finance lnd
Newfoundland Executive Council in September, 1984.
This. rate, uhich incorporatels a*12 percent mean annual
effective cost of capital to the investor and a three
percent risk_factor, is slnlla!; to nominal intermal rates of
returh deemed appropriate for other medium risk resource
projects 'in Canada, It is assumed that higher demand
relat&d-iigks associated with the larger production systems
and higher supply risks connected with the larger combustion
s}atems wn\[ld Iikely be offset by lower wnnsuamant related risks.'

" s This higher rate reflects the need for a grester ' .
&ux‘n on investments and the shorter financidl planning
horizons usually associated with residential investments.

L
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P - 2 . )
— each of -the six production and four combustion systems

. v
exanined were the primary data inputs in the financial

+ analysis. The capital costs represent an aggrega

on ofgr.he'

costs of the components of the machinery mix consxdered

‘appropriate for edch system.¢ Operation and maintenance

L ; a, cnsts for the fuel geat production syst.ems were assumed to
be a. functxnniﬁ the capital dost of the system.? Other

y * information inputs in the financial nnalysls of fuel peat

~ product)on and conbuition includerl fuel peat dlst;)huthn N

sk estimntes as:well as fuel peat and’ onventional energy

. price" pro,}eetlons.

road distance from the recoverable fukl peat reserves to the

i 1]

6" The mamhinery mix ‘and cost estimates, detailed if
Appendix B, were based to-a large extent upon personal
communications with officials of Technopeat Inc. and the
e Nenfoundland Depnrtment of.Mines & ).'.nergy between 1981 and

1985, .
. el ’l‘he nnnu-l. opemung and. mqintenance cost - esnmates
‘for. the ‘three smallest’ systems were.20 yercent of the- -
.capital cost of ‘the production system. This is a -
"rulé-of-thumb" measure used in the peat industry- n

¢ Finland." The operanons and maintenance cost gstimates “for

the three/largest ‘systems were:adjusted jgpward from thisf 20

percent /éritgrion as 'a result-of a review of the’cost ‘

5 “assumptions by the Newfoundland Department’of Mines & Energy
4An'1984. -These adjustrents indicate that -economyof-soale
forr:ea influence operation and maintenance costs to a’lesser
extent than they do capital costs. This.is reflected.in'the
higher proportion 'of per unit fixed costs versus vuriaple

i coats in the nperu ion and maintenance cntelcry‘ .
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Distribution cost estimates were based upon. an. average




>

in Newfoundland retnxl energy Pricés, based, on the same .

.- Board, 1983). o T = .

rates proposed by the Newfoundland Public Utilitie"s‘;ard.f

It was assumed that fuel peat diStribution would be . L% #

s
by >
contracted out to trucking companies, as is the case‘in °

BAELARA, - T P, %
\ oz 3

The assumed 30 Qollar per tonne cost’in 1981 of

delivered fuel peat was bnsed lsrgely upon fhe demued

" financial analyus of peat combustlmr relative tq other s
fuels; .which was presented .in.Section 6.3. This piies SISEE a
took into” consifieration the cost of fbué‘l peat: produatxon and
dxstnhunm\ to markets in Seutheastern Newtoundland . o 2
4 e\amxned in Section 6.2.3 It wps pradicted that fuel peat

prices would increasé by si% percent annualiy dyring the -

study‘period; since the cost of most of the facturs of

producsion, xncludmg 1ab¢ur am:l other operating', :

msxnhenance and dlstrxbutxbn costs. are expepted to be

dri\;env‘by the forecasted six percent inflation ratew Tuo

. conventional energy price sgendrios are eémployed in the

financial anuysis of fuel peat combustion. These goenarios”

xncorporute six and eu:ht percent svernge annual inc sgd .

. Newfound‘land ;Public Utxlltxes Eonrd Rntes fl‘olls and
Chxrges Schedule (St Ja'hn :  Newfoundland Public Utilities
Lgo .

5 » A.1984 fuel peat mnrhet ‘study prepared for the o
" Southern Avalon Development- Association . p: oposed .a 835 per .
. tonne price for-fuel peat, based upon market considerations. R
. Research Associates, St . ‘Shotts\Peat Project - Market Study,

1984, p. 13.° ~
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of prnduction,

petroleum pfice outlook presented in Section 3.3, and the
expectation that any new electricity demand on the Island of

Neufoundland during the next decade would have to be et by’

petroleum-fired generation.

' 3 N P
_' ‘The ten year time horizon used in this study is

approp%iate for the financial ahalysis of fuel peat

. 3
-developnent  prospects. . Most, recoverable fuel peat reserves

in Southeastern Newt‘oundlund are able to sustaxn ten years

&nd‘\mnat fuel peut. prcductxon and combustxon

,equlpment can be expected to last at least ten yenrs. In
_sdd:non? ten years is ‘a frequently used timeframe for '
judging the financial' merits of small to medium scale
reson;rce development investments. = .

Th;a ma‘jnrvfin‘din-gs from the analysis of the #ihannidr™
fenslibil'xf/y of fuel peat )px'oduction r‘m‘d combuition are™
presented in Section 6.4.

6.2 FINANCIAL ANALYSIS OF FUEL sPEAT PRQDUCTIO

u-

The anulyai! of the financial feasiblllty of‘ fuel peat
production was based upon the npphcnticn of the capxtal
hudgetury unulysxs technique to the cost and Hnancial dnta

thpad for -each of the sbc fuel peat ?rodu:txon systema.
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smallest mechanized production systems will not!

.

. . gu s by .
Emphasis was placed upop internal rate of return associated
with each system, however, the-projected net present values
and discounted payback periods were also provided, ' The

financial analysis of the =tx production ?\'stgms is

presented in this section.

An examination of Table 6.1 -reveals that Lhe%—ee :

d the

\x‘equxred rate ol’ return to bhe xnvestor Nxthout du‘ect

~ government assistance, The 1984 constant dollar value of

gove;unent assxstance requxred to make these systems
flnancxallw\xable'ranges from $134,000 for the 3,000 tonne
systen to $205,400 for the 1,000 tonne system: THe. required
amount of government assistance “per tonne of production !

during the first ten years of operation would be 32 dollars
for the 500 tonne system.,The 1,000 and 3,000 tonne system

would require 21 and 4.dollars respestively, for eack tonne

of fuel peat produced. - \
: e

The financial analysis of the 100 tonne system: a small

. labour intensive opération involving uéué capital

mvestment. is not directly cumpnrable to the. nnalysis of |

the larﬂer fuel peat productiun systems.!?  The b <4
b . -

10 It is assumed that the only machinery which would
have to 'be purchased for- the. 100 tonne'. syatem Wﬂuld be ‘an_ .
$8,000 god peat extruder. e

. EETRY ¥ R e g




A
o Table 6.1
: 2 PLUANCTAL ANALYSIS OF FUBL PEAT PRODUCTION SISTENS (1) ' s
, Aoaual Required - [aternl Discousted Wt ,  Total Governaent
Puel Pest  Coversmest - Eiteof  Puyback  Present ~ Production  Assistasce
-Profiction Assistance(t] Retun  _Period Value  1985-1950  PerTome &
(tomes) (1984 dollars) (perceat] (pears] (1590 dollars) (toones] (1584 dotlars)
. " . ] 158 10 0 1,000 T =,
LN 158,600 15.0 1 0 5,000 TR
' L 25000 ma vl o Tmoeews
0 . 1000 ., 150 10 0 10,00 “w
6,000 o s § 0 A0 66,000 Y
- . " e P
. 0,00, . 0 e s 550,100 100,000 0 +
~ N Notes: . ) I
L , : ‘ / s
(1) Detailed caloulations are provided in Tables C-} to C-6. .
.. (2) kuouat of government wssistunce required for syuten to achiere a 15K internal. rate of
- retura. E '
a .
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\Ez‘ogressively lower per unit umuunt_s of government assistance
needed to achieve the required rates:of return for the three :
s ‘systems geared to the annual production of 500 ta 3,000 tonnes
_ of sod peat, however, were-greatly influenced by
economy-of-scale factors. These factors were reflected
directly in tl‘ne capital costs estimates dexli\l_%d4 and o 5
indirectly in the operation.and maintenance cost estimates.
With the inclusion of government assistance needed to:achieve
the required 15 percent rate of Feturn, the net présent value
‘of each of the 500, 1,000 ahd 3,000 tonne systems uas zefo,
1 and’ the discounted ‘payback period was the ten year time

horizon of the system.

\s a result of economy-of-scale cunslderations, the
6,000 ahd 10,000 tonne fuel .peat production systems would
yield a rate of return on the lnve(stment greater than the

minimum level required.“ The Yigt @lresent value of the 6,000

tonne system was nos 400, and..the"iscounted payback period

h : .. was eight years, The corresponding values ror the larger
.system were $560,100 and five years, respectively. The
xnternal rate Df return for the 10,000 tonne system was a very
attractive 32 percent. ., - .

11 It is likely that sod peat systems greater than 10,000
tonnes_wdiild suffer from diseconomies-of-scale since no
additjonal machinery-mix benefits would be derived beyond the
10,000 tonne level, and distribution costs would be hilher:us
a result. of spatially extended marketsheds. § -
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) In addition to the assessment of the relative financial -
attractiveness of six different sizes of fuel peat production
systems, the 3,000 tonne system was examined in detail to
detariine the Benaltivity: o Ghainss o Belsatad. sXogencue
variables. This analysis revealed that the financial
feasibility of fuel peat production was semsitive ta mader

£, changes in the 1984 base price of 40 dollars per. tonne for

. '
- fuel peat and té deviations from the annual six percent fuel

peat price escalation rate. The results of this sensitivity
analysis are presented in Tables 6.2 and-6.3. Any positive or

negative adjustment to these exogenous variables had:the

inverse absolute impact.upon the per tonne amouht of
> .
goverhment assistance neéded to make the sysfem financially-

viable. The required amount-of goVernment assistance was

‘higl;,ly sensitive to changes to the meal Jnuax production cost
escalation rat@pof six percent, as~ Z:own in Table 6.4.
Table 6.5 illustFates that the financial re;sixguity vas
rélatively insensitive to fivé percent adjustments to the 15
percent base discount rate. The financial feasibility of fuel

peat production would also be influenced by ‘other exogenous

variables, not examined in this thesis, including variations

to the reference capital, operation nn,d maintenance and
distribution costs, ' .-
" . -

" The above analysis revealed that the financial

feasibility bf ‘fqel peat prndﬁctignjas heavily influenced

" ra14 -




Annual

Puel Peat.

Per tonne
(1980 dgllars)

Notes:

(
o

I

1
2

RINANCIAL SENSITIVITY OF PRODUCTION 0 FUBL PEAT PRICR CBANGES (1)

Bequired
Goverawent

Assistance(2

- (1984 dollars)
331,000
.
22,500
134,000
15,600

<0

[

Table 6.2

Toteranl
Rate of
Beturn

. |pefcent)

d

15.0
15.0
i

* 150

Discounted

Pagback
Period

1

§

(years)

Net
Present

Value
(1984 dollars)

63,000

161,30

259,900

Detailed calealations are provim in Tables C-1 to C-12 #ad in Table C-4.
Alnnlt of governaent

Governnent
Assistance

Per Tonne (3
(1981 dollars)

e,
113
[N}
L8

tance required for system to lcheu o 159 internal rate of
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Ilnd on a total production of 30,000 tonnes betveen 1985 sad 1994
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= . Table 6.3 .

% ) . PINANTAL SENSITIVITY 0P PRODUCTION.T0 PUBL PEAT RSCALATION BATR CHANGES (1)

Tuel Peat Bequired Intermal  Discomsted Net- Government .
Price Gorersmeat - Bateof  Papback Present - Awsistasce
boalition  dssistusce(s] - Retam Period Value Ver toine(d
perceat) (IS8 dollars]  (peromst)  (pears] (1981 dollaes) (1997 dollars) :
. oL ma. 15.0 6. [T
e e e e 1 0 T ;
: - ¢ msn i oo (XT3N
. T 134,000 150 0 ] S
% _— 2
¥ s nw o, 180 1 ' L4
1 8,600 B0 w0 0 .
L. o =
o, Moten: ' RS . g f

(1) Detsiled calculations are provided in Tables'C-13 to C-17 and in Table C-i. ~
(2) Anount of goverament asmistance required for system to achieve a 15X internal rate

of retura,
(3) Based o




Table 6.4

FINANCIAL SENSITIVITY OF PRODUCTION T0 COSY BSCALATION CHANGES (1)

Produwction  Bequired  Internal  Discoumted  Met

Governtent
Goversment - Bsteof  Papback Present Assistance
T e(t)  Retir Valge er Tome (3
ollars)  (percent) (years) (1984 dollars) (1984 dollars)

0 ‘16,400 B0 <0 L1

i §6;000 15.0 10 0 2.20

. a 8,40 15.0 10 Lo N
§ . 1,00 15,0 10 oo

[ 173,100 15.0 10 0 -

10 216,000 15.0 U T 1.'zn(

‘lvt!li o «

(1) Detailed calculations are provided in Tables C-18 to C-22 and in Table C-{.

{2) Aount of goveraneat assistance require®Tor systes to achieve s 15% ‘internal

of return. " .
d on a total production of 30,000 tonnes between 1985 and 1934, -




' ’ © PINANCIAL !lll“[‘vﬁ‘! R PRODUCPION %0 DISCOUNT RATR CRNGRStTT— -

‘. . - \
M ¢ Required * Iaternal  Discounted Net Goversasat .
Discoust Governaent Bate of - Pagbuck Prent . Ausistasce S
e e(? Return P Value Per Tonme (3 *
Tpercent] (pecceat]  (years] (1980 dolfaze]  (198F dollars] i
K P RN 1 10,90 [
o som 10.0 (U 11
15 e [ 0 W ‘
‘o e 0.0 T 0 610 "V

% - 219,500 25.0 10 [ .2




by economy-of-scale factors. The two largest systems would
N

be financially viable without direct government assistance,
while the 3,000, 1,000, and 500 tonne systems would require
progressively larger amounts of assistance for each tonne of
sod -peat produced. Also, the sensitivity analysis .
illustrated that minor variations to_exogenous variables
would not alter the financial feasibility of fuél peat

production significantly. . i

6.3 FYNANCI\L\—AN:\LYSIS OF FUEL PEAT COMBUSTION
= ; ‘ ‘

The financial feasibility of fuel peat combustion in
the residential and industrial-commercial emergy sectors is
examined in this section. 'As in the financial analysis of
fuel peat production, this analysis was facilitated through
the use of the capital budgeting analysis model. The
internal rates of return of each fuel peat combustion system
was the main indicator of financial fl‘nnibiuty-. however,
disoouiited. payback paricds &nd net prasent valiss are &lsoit
e

The financial analysis of fuel peat use irn’the
residential energy sector, uumn’nrized in Table 6.6, revealed
thu‘t it umii;:l be a ver‘y attruct_tve space heating fuel
residential energy sector, from a financial perspective.
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Table 6.6

L4 - PIMANCIAL ANALTSTS OF RESIDENTIAL PURBL PEAT CONBUSTION SYSYENS (1)
Type, . Puel Peat . Petroleus *  Required Internal  Discounted gt
of “rice Price l:‘omn:u! . Bateof  Pagback

Systes — Per Tonme . Esoalator  Assistance() Returs Period
- (1984 dollars) (percent] (1984 dollars) (percent)  (yes

- C Coweision (3} - 60 - [ we 8 R
Comersion (1) d0 - 8 o A s Lo .
Comvetiion (3 20 ‘ P | S B )
Commersion (3)  * 60 [ X B} [
Yeu Ipsien 0 J o g 2 1600
Notes: g
A1) Detailed caleulations are provided in Tables C-21 to C-31.

*(2) Anoust of goveranent linaacial assistasce required for systen to schieve s 208 — =
rate of return
| (31 Comersion fron petralean o fuel pet hesting ayten,




The internal rate of return assocjated with a res‘ic‘ientiul
futl peat conversion from petroleunm uasn.'ilu percent within
the reterence scenario. This scenario assumed a delivered
1984 base price of fuel peat of 40 dollars per tonne, and

. . annual fuel peat and pettoleum price increases of six

" percent during the study period.

The discounted payback and net presént value associated

with this conversxon was six years and 600 dcllurs

. respectively.tr A me snnuEL petroleva; prade; escatation

rate of eight percent yielded the investor an even mgre ot

attractive 35 percent return on the fuel peat combustion i

investment. Residential conversions with fuel peat prices
at 30 dollars per tonne in 1984 yielded the investar,a 41.2

- N
percent return on the investment.:

The: financial analysis of residéntial fuel peat’
combystion was.even more attractive if the investor had to
purchase a space heating system, ps. .opposed to converting

from or duplicating an already ;ﬁnét'ienal unit. The £ ,

. increased financial feasibility resulted from the need to H

include only the incremental 400 dollar.cost of a peat

combustion system, relStive to the conventional energy ' ~

. ﬁ vi As indicated in Section 5.1, a 20 percent internal
r
d

of return was used in the financial analysis of
eritial combustion systems. .As a result, a 20 pércent
. private discount rate was used in the net present \'nlue nnd
g disceunted payback calculations. . s ¢

I SR S




7 g 2 alternative, in the capital cést. The reference scenario,
. .
. ¢ would result in afi“internal rate of .return of 102 pdrcent, a

discounted payback period’ of two years and a net present §

value of $1,600 for a new Tesidential fueﬁ'fest combustion °

) G system. ° . 3 JA ot

A summary of the financial analysis of thé conversion

ot 12 industrial combustion systems to fuel-peat’ from 5

petroleum is presmented in Table 6.7. Thrée sizes ot B}

‘syghems, with maximum rated energy output capaclt{es of 25‘0. <

500, and 2,000 Kilowatis, were examined with fuel pest
. _ . utililation facfors ST 35 and 63 pergent. The 35 percent

* level assumed a load factor of 50.percent and that 70 _ . -

‘percent of the total energy requirement was supplied by fuél .

peat. A load factor of 70 percent, coupled with fuel

peat’s 90 ‘percent share of the total fuel consum?on, . —~
g

o

resulted in the 63 percent utllizat_)on factor.

"“’>‘ petroleun. price escalation ratEs of six and eight percent

WERE E uex:e examined for each system. -

A -

At the 35 percent fuel peat utilizationl level, both the
250 and 500 kilowatt conversions required government
Hnnncinl. uasistance to yield the targeted 15 percent G

inr.ernal rate of return to the investor. ’l‘ha nmounbof" | mls

financial assigtance per tonne ofu fuel peat consunpt fon

during the Hrat ten years of operation ranged from $3,23 .
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llt‘e

(hm

506- ® 8
500, ¥
] §
50 6 8
2,000 5 [
2,00 -1 3 § .
2,000 6 5
CUTRR 8
Iotn‘

B Cosversions fron .mum conbustion mtm. Detailed caloulation

Table .7

l[“lAlCIAL ANALYSIS Dl; CONVERSION OF INDUSTRIAL-CONMBRCIAL COMBUSTION SYSTENS YO PUBL-PRAT (1)

4

' Puel Peat _Petroleun -

d . Utilization - Price
Factr (2

Bacalator.
ts) lpmutl (mmn (m( mlml (llmu

v

Beqlired  Intermal * nmmud

nnmmn
piatanc

Lo 1

14,100 5.0, -
] 1.0
0 0.5

w00, 150
w107 1.0

] 9.1
0 0.0
0 159
0 w4
0 e
0 10

Phcl

et
Premt

50,900
80,900

-0

.0
< 51,800

8,500

L ougr
15,400

661,600

907,800

fotal
teutio

4,550
4,550
3,180
his0

9,100
9,100
16,380
16,380

- 36,400
36,400
65,520
65,520

4 Govenlul

&l
2
1)
0

12.08
8.4
]

0

0
(]
]
0

re provided in fables’ C-32

- (2) Tuel Peat utilization tadee s the product of total Snery- reqtireneaty aupplied by Tael péat
the energy load factor.
capacity.

Auouat of goveranent fidan
retorn,

)

Load hnm refers to the ' en‘rly output of a systen ana percent of Faged

anceMyequired !_nr saten to .cmy- 4 188 intersal rate.of




%

i .
for the 250 kilowatt system with a petroleum price
escalation rate of eight percent to $8.42 for the 500

kilowatt system with yearly petroleum price increases of six

percent.. The 500 and v250 kilowatt systems yielded

\aru—sc:ive internal rates of return betueen 19.7 and 30.
percent without government nssxstance under all 63 percent
fuel utilization seenarios. Becauss of ‘economy-of=sisle

? factors, the 2, 000’ kxlount: system wou].d be~f1nancxall\' "
viable without governmént asslstance under the two fuel peat
utilizatxun levels petroleum prxcz escaxnmn rates.
!nternal‘rat_es of return ranged from 15.9 percent to a high
of 42 percent. The discounted payback periods were between
ten and four years, and the net present values of the

combustion systems varied from $21,900. to $907,800.

The disecohomies-of-scale between the 250 and 500

kilowatt combustion’system scenarids, reflected in most of

)?he financial indicators, resulted from the $250,000 capital
o

ost of the larger system compared to $100,000 for the 250
kilovatt system. The major cause for this 150 percent cost
incrgase was the-tclusion of the cost of a fully mechanize®
fuel handling and ash removal systen.

> L. N .
The financial feasibility of fuel peit comversions in
the industrial-commercial energy sector was inflienced more

by varlations In the fuel peat utiiization 'factor thanby
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moderate shifts in petroleun prices, as shown in Table‘_ 6.7
The results of the sensitivity analysis on fuel p;ut
production presented in Section 6.2 suggest that the -«
financial feasibility of fuel peat consuaption would likely
be felatively insensitive to small shifts in the base price
of ﬁfel peat, fuel peat price escalation rates, capita’l
costs, operation and maintenance cests, discount rates and’
/most other exoenoys variables. :
. 3 )
- In the industrial-commercial energy séctor, as in the
residential sector, the analysis revealed. that, the-fusl peat
combustion option was very attractive from a Mnanc:\nl E
perspective:if the investoriiad to install ja conbustion
system. - With the 250 kilowatt combustion system, for
example, the capital cost factored into the financial
feasibility analysis is $20,000 instead of $100,000, as a
"resuft of the inclusion of only 'the ‘incremental cost of. the
solid- fuel versus a petroleus combustion system.. Table 6.8
shoved -t_hnt the 40 dollar per tonne fuel peat reference .
price would yield the new 250 kilowatt combustion system a °
61.7 percent internal rate’ of return. This compared very
favourably with the $30,000 financial assistance required
for the fuel peat conversion projsct to nchieve a 15 percent
internal rate of returp under the same circumstances, as 'was

shown in Table 6.7.

i . =225 -




Table 6.8

PIVANCIAL AVALISIS OF VBV 250 EILOAT? INDUSTRIAL-COMMBRCIAL FURL PEAT CONBUSTION SYSTRA (1}

e O e O A ==

Repuized
Fusl Pest Govetnnent
« " Per tonme

Notes!

(1) Detailed calcalatio
(2] Awount of govers:

Assistance(2
(1900 dollars) " (1900 dollars]”

Interml ' Discounted

Bateof Pk -

Returs Period

(percent) (years)
DRI
B0 W

e )mlded in Tables C-41 to 0-45.
t aswistusie required for systen to achieve 8 155 internal rate of
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. Net
Pregent

Governzent

Value Per Tome (3
(1984 dollars) (1984 dollars).

19,900,

return,
(3] Based on 1 total pndn:tinn of 4,550 tonaes Ilenun l!l5 and 1994,




6.4 MAJOR FINDINQS
The analysis presented in Section 6.2 revealed that the

financial feasibility of fuel peat production was heavily

tiplusiced: oy docHsiy-sr eule Thoeore. e tvo. JAUgedt
- production systems were financially viable without direct

government assistancé, while the 3,000, 1,000,.and 500 tonne

_systems required progressively larger amounts of assistance

for each tonne &r sod peat produced. The sensitivity
‘analyais revealed that minor variations to fuel peat p'rxees,
|production escalation rates, discount rates and StieE B
exogenous variables would not significantly alter the
financial feasibility of fuel peat production.

The financial combustion analysis presented in Section

4§54 siousd “thak, Fuel peat combustion would be a finamoially
attractive space heating option in tﬁe residential energy
sector “ih Southeastern Newfoundland, unless there were major
negative aberr;;ions from the refgrenc}a scenario with
respect to one or more of the exogenous variables examined. !
In"both the residential ‘and trdiiateial-conaeretal ‘eneriy
sectors, the choice between new fuel peat and petroleum
fired combustion systems was strongly oriented to fuel peat
from a financial perspective. Large scale fuel peat
conversions from petroleun in the 2,000 kilowatt ‘range also. «

appeared to be very attractive financially. The financial

. D227
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"

“needed to finance these fuel peat developments. ®

andalysis of small commercial and industrial conversions from
petroleum to fuel peat indicated that. they would be very
sensitive to the level of fuel peat use.

. .
The financial analysis of fuel peat’production and

ion in h tern dland included in this

chapter is presented from the perspective of the investar. .
A Bruadss economic analysis ‘of potentisf fuell peat o
developnents is contained in Chapter 7, khich-involves an
examination of the effects of two fusl peat development
sceparios on the Government of Newfoundland and Labrador.
Through the facilities of a benefit-cost model, additional
Government of Newfr;undlnnd and Labrador revenues generated s
from fuel peat stimulated economic activitieg are compared

u{/c{ the ‘required levels of government financial assistance




Chapter 7
ANALYSTS OF ECONOMIC FEASIBILITY OF FUEL PEAT DEVELOPMENTS

_7.A1 INTRODUCTION

An importent considerstion in the analysis of the
development putentlal of a natural resource in Canada is the
economic fes.sx\ulxty of the resource development from the
perspective of the regional econony. -Despiie the fact that
direct or indirect public funding is associated with the
majority ot Cansdasn TewoiEEE developments, the analysis of
the macro-econemics of most small to medium scale resource
projects is often ignored. The primary objective of this,
ahapter is to analyze the economic feasibility of fuel . peat

developments in Southeassern Newfoundland, from the

perspective “of the Government of Newfoundland and Labrador.’ -

This analysis involves the assessment of the impdct of fuel

! As was stated in Section 2.5,  the decision to examine
the econonic feasibility of fuel peat developments from the
primarily perspective of the Newfoundland -government was
influenced by its sponsqEship of much of the research and
analysis reflected in this study, as well as by the J
judgement that the economic costs and benefits to government
would ‘serve as a proxy for the impact on the Newfoundland
economy as a whole. The examination of all.public and
private costs and benefits of fuel peat developments was
considered to be too ambitious- an undertaking to attempt in
this integrated study.
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peat developments on the Newfoundland economy as well as the
effects of these developments on govermment'revgnues and
expenditures. As is discussed in Section 2.5, this
quantitative analysis was fadilitated through the
development and use of a computer-based benefit-cost -
.analysis model. The fuel peat economic analysis process,
s illustrated in Figure 7.1, is presented in this section.

A _An analysis of the impact of fuel peat developments in

séutheadtern Newfoundland on the Newfoundland econony is
presented in Section 7.2. This analysis ifvolves the
examination ‘of the impact of two fuel peat development

. scenarios on Newfoundland gross domestic prodict.? The fuel

peat development scenarios are based on the fuel peat supply

analysis presented in Chapter 4, the two fuel peat demand

scenarios used in Chapter §-and the finnncial'ma.xyéis fron
Cifpter 6. Other inputs include gross’ domestic product '
multipliers “Fron Statistics Connda’s input<output model of
provincial economies, and an'energy conversion factor to

\ determine the amount of petroleum products displaced in ‘the

two fuel peat development scenarios. : -

i g e : Pl

: _ ww—_~The InpaEct of fuel peat devel on Government of

= - ~

Newfoundland and Labrador revenues and expenditures is

analyzed in Section 7.3. The net'revenues accruing from

1 Gross domestic product at rqetc}r cost.

: o -




Figure 7.1

Objectives

.

THE FUEL PEAT DEVELOPMENT ECONOHIC ANALYSIS PROCESS (1)

J,

Anufysis of l‘he
Impact on
Newfoundland Economy

(12)

- s
" Input Factors (1)

|

" Analysis of
— Gross
Domestic
Pmd/upl
Ir‘npnc(
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" fuel peat induced dconomic activities are compared to the

amount of public financial assistance -gequired to stimulate

~thie fuel peat developments identified under the.two -

scenarios in a benefit-cost analysis framework.! The

. Government of Newfoundland and Labrador revenue analysis

incorporates revenue elasticity factors from the analysis of-

econometric relationships between historical gross domestic
product and revenue data, plus peat induced increments to
Neyfoundland gross domestic product. Equalization
adjustment factors are also integrated into, the revenue

ahalysis to facilitate the computation of any change in

Newfoundland's equalization entitlement resulting from fuel

_ peat driven changes in fiscal capacity. Thé amount of

govdrnment subsidies stems ffom the financial analysis of

the six fuel peat production and four combustion systems

(see Chapter 6) and the two fuel peat development scensrios.

|

A-summary of the major findings from the analysis of
the economic feasibility of fuel peat developments in

tern Newf land is p in Section 7.4.

s See Section 2.5 for details pertnining to the
benefit-cost nnnlyliq,nethoqnlaﬂy.
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7.2 IMPACT ON THE NEWFOUNDLAND ECONOMY - :

Thi:s section examines the impact of the two fuel l..)eAl
devslment hednatiok 6B Ve Newfoundland eochomys Fusl peat
development Sqenu!:inx A and B were based on total annual
demands for fuel peat in Southesstern Newfoundland of 8185
and 86,445 tonnes in 1994 reéfpectively.t Under Scenario A,
two fuel ps(ut production systems were considered necessary
. to.supply the fuel peat demands of the residential and
industrial-commercial energy sectors ip Southeastern
Neufoundlapd. One .system wou be designed to produce 6,000
fonnes of fuel peat nnr_n_xall)/ﬁnd the other systems would
ha#e the capacity to produce 3,000 tonnes. Eight 10,000
tonne and one 6,000 tonne fuel peat production systeps Qe

produce 6 /435 connes'\af tiel. PRt par yeas by 1997 under
Scenario B& ' :

The number and size of the fuel peat production systems
reflected the regional breakdown of fuel peat demand
provided in Table 5.10. Thé capital costs used were based
on the financial analysis of the 1,000, 6,000 and 10,000
tonne systems, summarized in Table 6.1. The number and type

A

A -
. 4 The inputs into and outputs from the two fuel peat
development scenarios are shown in Appendix D.  As in the
financial analysis presented in Ghapter 6, all capital
investment was assumed to occur in the,base year and the'
analytical timeframe extendd to the end of the tenth year of

operation, .-
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of fuel peu‘r. conversions for the residential and
industrial-commercial energy sectors were ohtaxnedu\frcm .
Tables 5.6 dnd 5.9, respectlve‘ly. The $1, 100 capi tal cost
of each residential conversion was used in the finTnc‘xal" .
analysis of resxdentxal fue;l peat conversxona and the -'."

ilDO 000, 3250 000 and 3600 000 capital costs for ﬁhe 250,

500, and 2,000 kilowatt combuation systems werée der\lved from
\

i

Tables C-27 to C-43 in Appendix €.

* Gross, domestic product multipliers for-the machinery,
and equipment and construction components of capital costs
were used to simulate the impact of “fuel peat production and %
'combu'suon dévelopnents on the econony. The multiplier for °

machinery and equipment was 0.092, compared to the

: gonstruction multiplier of 0.826.% The large-differential

o reflects the low provincial value added and the limited

>
induced and indirect economic activity resulting from |

.machinery and equipment purchases AnNewfoundland. .

oy In addition to the impact of the initial capital cost

of fuel peat production and combustion systems, the “ =

disp]ncement of imported pecroleuni products by an endogennus

.. energy source like’ fue.l pht: would have a pnsltlve nat‘

impact on the Naufoundlupd. economy. 'I‘he total investment or

i ' s'Statistics Canada, Input Output Model Provincial ., | o

Econonies, Ottawa, 1979.
: . - 234 -
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energy decreases by four\rgjllionldollars and 40.5 million
dollars annually under T Aand B, due to the higher
costs of petrgleum products displaced (see Appendix™D for
details). 'The difference in the gross domestic product

- multipliers used for investments on petroleum and fuel peat

of 0.2 and 0.9,¢ h r," more than ted for the
difference in energy costs. The annual net gross domestic

product impact of the substitution of fuel peat for ’

petroleum was 3.2 for Scenario A (see Table 7.1J and 30.4

million ‘dollars under Scenario B (see Table 7.2).

The relative impact (f Ezel— peat dévexopngm.}; on
,\'e\@adland's gréss domd3tic product would be greatest
during the construction phase for both Scenario A and-B.
Table 7.3 ffows that the relative impact on the Newfoundtwrd  *
gross domestic product was only 0.012 percent For Scenario
A. For Scenario B, however, the impact on the ecoromy was
larger, adding 0.085 percent to the gross domestic product
(see Table 7.4). The incremental impact on this macro-
coonsie] IRliGKter Would Be Wl dirtng She G pefsLAT phass
of the development scenarios, averaging 0.003 percent for
Scenario A and 0.0M percent under Scenario B, during the

ten year economic life of the development scenarios .




’ Table 7.1 -~

NET IMPACT OF FUE,L PEAT DEVELOPMENTS on
NEWFOUNDLAND GROSS DOMESTIC PRODUCT - SCENARIO A (1)

A 1 (thousands of dollars) '
Lt - . : .
Production Fuel - .

and . Peat Petroleum® Net
Year- Combustion (2}—Utilization® Displacement . Impact
0 652 o N 652

1 0 . 321 (132) 192
=hg 0 343 (140) 203
il o . 364 . (149) 215
4 0, v+ 386 *(158) 228
5 [ 409 . (167) 242

6 0 S 433 o=N (177) . 256

7 0 159 £ (188) 272
8 0 487 e .. (199) ¢ 288

9 0, 516-°  .° (211) 305
10 0 547 (223) 324
i e 8
Totals . 652 4,268 - - (1,743) 3,178

Nutea\:| . <V T

(1) The detailed benefit-cost analysis methodology is
. presented in Section Z.5. . The input to and output
from the benefit-cost nnalysu model are presented
in. Appendix D.
(2) . Includes machinery and equipmem: ‘plus construction
. impact on groas domestic product. .




" Tdble 7.2

NET IMPACT OP FUEL FEAT DEVELOPMENTS ON

- R \E‘VFOL‘\DLAND GROSS DOMESTIC PRODUCT - SCENARIO B (1) N
Ve (thousands of dollars)
Production  ° Fuel .
and . Peat Petroleum X Net
Year  Gombustion (2). Utilization Displacement  Impact
‘0 - 4,635 0 " [ 4,635
1 0 3,299 (1,347) 1,952
2t 0 ) 03,497 - (},428) . 2,069
.3 [ 3,707, (1,514) - 2 7593
i 0 3,929 (1,601) - 2,325
5 — 0 (1,701) 2,464
6 0 (1,803) 2,612
7 0 E (1,911) 2,769
-~ 8 o (2,025) 2,935
9 -0 (2,147) 3,111
0 o L (2,276 3,297
/ Totals 4,835 (17,751) 30,361

Notes: o

(1). The ‘detailed benefit-cost analysis methodology'is
presented in Section 2.5\ The input to and output
from the benefit-cost analysis model are pt‘asentzd
in.Appendix ' D.

(2), Includes machinery and equipment plus construction -
impact on gross domestic product. =
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Table 7.3 L

s ‘RELATIVE IMPACT OF FUEL PEAT DEV)ELOPMENTS ON
¢ \IEWFDUNDLAND GROSS DOMESTIC PRODUCT SC! RIO A (1)

T (thousands of dollaxrs)
. - ==
4 - :
' “ Without Net Impact With Percent
Fuel Peat (2) Fuel Peat (3} Fuel Peat Change
' 0 5,462,000 . 652 5,452,652 0.012
) 1 5,779,100 192 5,779,292 0.003
: o 2, 6,125,900 203 6,126,103 0.003
3 6,493,400 215 - 6,493,615 0.003
4 6,883,000 228 6,883,228 0.003
5 7,296,000 242 T 7,296,242 0.003
£ 6 ' 7,733,800 256 7,734,056 0.003
7 8,197,800. 272 8,198,072 -0.003
8 8,689,700 288 8,689,988 - 0:003
9 9,211,000 305 f9,211,305 0.003
10° .9,763,700 324 9,764,024 0.003
» Notes:

(1) The detailed benefit-cost analysis methodology is
presented in Section 2.5. The input to and output

. from the benefit-cost analysis model are presented in

4 2 Appendix D.

(2)  Newfoundland gross- domestic product at. factor Fost
escalated six percent annually.

(3) - From Table 7.1.

& 5 i
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- Table ; 4

RELATIVE IMPACT .OF FUEL PEAT DEVELOPMENTS ON
NEWFOUNDLAND GROSS DOMESTIC PRODUCT - SCEN\R[O B (1)

(thousands of dollarsl

& Without Net Impact . With Percent
¢ Year Fuel Peat (2| Fuel Peat (3) Fuel Peat Change R
0 5,452;000 4,635 - . 5,456,635 . 0.085
1 : 1,962 5,781,052 0.034 ° ' ..
- 2 " 2,069 6,127,969 0.034
3 . 2,193 6,195,593 . 0.031" . '
% 4 2,325 6,885,325 0.034
5~ - 7,296,000 & 2,464 7,298,464 0.031 "
6 :.733 800 2,612 7,736,412 0.034 ’
7 8,197,800 2,769 . 8,200,569 0.034
8 8,689,700 2,935 8,69 35 0.034
.9 9,211,000 3,111 9,214,111 0.0341
= 10 9,763,700 3,297 9,766,997 0.031
Notes:

(1) The detailed benefit-cost analysis methodology is
presented in Section 2.5. The input to and output .
from the benefit-cost analysis model are presented N
in Appendix D.
(2) NewToundland gross domestic product at factor coat '
o escalated six percent annually.
. (3) <From Table 7.2.




Bven'though the impact on the Newfoundland economy is
projected to be small, the economic impact in areas such as
the Southern Avalon Demand Region, would be much more
pronounced. For example, an estimated 50 percent of the -
additional 1,000 man-years of employment resylting from fuel
peat developments under Scenario B would be created in this
region.’ In ad_d{':f’on, the combined effects of skveral
e ium; acall’a rendogenous’Tesource developments catering to
Neufoundland markets, as would be the cage wjth fuel peat,
would likely result in a stronger Newfoundland economy than
Vialld) FesulLe Lreu Yhe-Faliance on Marsa, exported-oriented

resource developments. ; «
.

7.3 IMPACT ON GOVERNMENT' OF NEWFOUNDLAND AND LABRADOR

'This section examines thg financial benefits and costs
5t fuel peat developmmts from the perspective of the
Government of Newfoundland and Labrador. As indicated in
Section 7.2, the primary purpose of th_is annl)‘éis is to

determine whether calculated levels of government

‘expenditures on.fuel peat production and conversions are

7 Based on additional labour income of $1,209,000Q pkr
year and average employment earnings of $12,700. Labour
income was based on fuel peat investment information and
, iabour income multipliers contained in Statistics Canada,

° Input-Output Model of Provincial Economics, 1979. Employment
earnings was based on Statistics Cansda, The Labour Force, -
71-001. ol

-~
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justified on the basis of additional government revenues
generated from fuel peat developments in Southeastern .

Newfoundland.

The estimated impacts of fuel peat developments on
Government of Newfoundland and Labrador revenues for
Scenarios A and B are presented in Tables 7.5 and 7.6. With
the excepgibn of fuel peat royalties, which were based on
fuel peat royalty rates,® revenues were driven by the.
incremental effect of fuel peat developments on_
Newfoundland’s gross domestic product. The projections
were based on }}sterical relationsHips bétween revenues a‘nd
gross. domest{G product as determined by simple linear
regression. The revenue bases were adjusted for tax rate
and base changes as well as to exclude revenue sources, such
as mineral and Poreéstry taxes, which were judged fot to be
sensitive to fuel peat developments. ’

Like gross domestic product, the impact of fuel peat
developments was gre;ateat on government revenues during'the
construc{i;n phase’ for bot.h Scenarios A and B. Over the
life of the development ‘scenarios, total revenues were

projected to. increase by 293,600 dollars and 2,685,700

4 As stipulatéd under Quarry Materials Act, (Revised
Statutes of Newfourdland, 1976), St. John's: Government of
Newfoundland and Labrador,. 1976. !
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A %
B
i : Discounted .
[ Discounted
¥ Total Total Net Net
Yeat Revenues .
e 0 98.8 98.8 24.0 24.0
ae 32.0 o~ 21.8 7.0 6.1
- 2 33.8 1 25.5 1.5 5.6
3 35.6 23.4 7.9 5.2
s 1 37.6 2145 8.4 - 4.8
5 39.6 19.7 8.9 4.4
6 41.8 18.1 9.4 1.1
7 44.2 16.6 10.0 3.9
i 8 46.6 . 5.2 10.6 3.5
9. 49.2 14.0 11.2 3.2
10 52.0 12.9 1 2.9
‘ Totals  511.3 293.6 - 116.6 67.5
-

Note:

RS 5

Table 7.5

3 IMPACT OF FUEL PEAT DEVELOPMENTS’ON GOVERNMENT
OF NEWFOUNDLAND AND LABRADOR REVENUES - SCENARIO A (1)

-(thousands of dollars)

The government revenwe analysis methodology was
presented in Section 2.5.,
calculations are contained in Appendix D.

The detailed revenue




CEVD DB WN O

10

Totals

Note:

(1)

Table 7.6

IMPACT OF FUEL PEAT DEVELOPMENTS ON GOVERNMENT
OF NEWFOUNDLAND AND LABRADOR REVENUES - SCENARIO B (1)

(thausands. of dollars)

!

Discounted i Discounted
al Total Net Net:
Reverives

701.5 701.5 170.1
326.3 283.7 71.6
344¢0° 260% 1 75.9
—382.8 238.5 80.5
382.7 ° 218.8 85.3
403.8 200.8 90.4
426.2 184.2 95.8
449.9 169.1 101.6
4175.0 155.3 107.7
501.7 142.6 . 114.1
529.9 131.0 121.0
4,903.8 2,685.7 1,114:0

The government revenue analysis methodology was
presented in Section 2.5. The detailed revenue
calculations are contained in Appendix D.
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dollars for the two scenarins,.respectively.' The net
benefit of these revenue flows was reduced largely as a "
result of equalization losses.!® Net revenue gains were
' 67,500 dollars under Sceario K and 613,500 dollars under
Scenario B. These revenue projections are small relative
to forecasted Government of Newfoundland and Labrador
revenues of 20 billfn dollars during the period 1984 to
1995.11 ) ’ ’

. B ) : ! Lt

‘The amount of financial assistance which the Government

of Newfoundland and Labrador would have to provide to make

fuel ‘peat developments financially viable was determined by
i calculating the cash subsidy needed to yield the specified
b ml rate of return on each category of fuel peaf " -

investment and the fuel peat development profiles presented

in Scefarios A and B. Table 7.7 shows that the total
“ anotnt of government financial assistancé required under

‘/S(enario_ﬂok was 234,000 dollars, and 453,800 dollars for

| scenarto B.

® Revenue flows are discounted by 15 percent.

19Newfoundland is ore of six Canadian provinces
currently receiving e€qualization payments. The analysis-of
. the equalization effects of resource developments further
complicates resource analysis in equalization recipient- . '
-~ provinces.  See, -for example, 'T.J. Gourchene, Equalizatijon
. Lmu_&wm/m (Toronto: Ontario
Economic Council, 1984). -

0 Information nbtuinsd fram the. Newfoundlsnd
Depnrtment_ of Fxnnnce.
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Table 7.7 !

IMPACT OF FUEL'PEAT DEVELOPMENTS ON GOVERNMENT
OF NEWFOUNDLAND AND LABRADOR EXPENDITURES (1)

g
SR (thousands of dollars)

Scenario A Scenario B [
Discounted Discounted
' Year . Government Assistance . . Government Assistance .
0. 234.0 . 453.8 °
1 0 N 0
% 2 0 - 0
3 0 0
4 .0 0
5 0 0
6 0 0
7 0 0 ~
8 0 [
9 0 0
10 0 0 ks -
Totals 234.0 453.8 8

.Note:

(1) The government expenditure analysis. methodology 3
’ was presented in Section 2.5. The.detailed
. expenditure calculations are contained in - y
Appendix Do~ -
A




« ratio under.Scei

—
revenues of 613,500 dollars and required govefnment

Government of Neufoundland and-Cabrador net revenues
and expenditures pertaining to fuel peat production an¥ ™
consumption under Scenario A were 67,500 and 234,000
dollare; vespectivély, resulting in a benefit-cest ratlo
of 0.3 to 1. Excluding the negative impact of equalization
entitlement declines on government revenues, the

benefit-cost ratio woyld be 1,3 to 1. The benefit cost
f

“io B was 1.4 to 1 as a result of get

expenditures ‘of 453,000 dollars. Ignoring equalization

revenue losses, the benefit-cost ratio would be 5.9 to 1.

7.4 MAJOR FINDINGS

The analysis presented in Section 7.2 revealed that the

)
economic impact of fuel peat developments in Southeastern

. Newfoundland identified in Scenarios A.and B on.the

Newfoundland economy was small. Fuel peat developments, .
however, would have a larger positive economic. effect in
the immediate impact region. ’

The benefit-cost-ratios presented in-Section 7.3 iy o=
N . p
revedled .that thé amount-of government assistance required

to make fuel peat production and combustion projectsa

financially feasible would be recovered 1.4 times' by the ' el
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Government of Newfoundland and Labrador during the first
ten years of operation, under Scenario' B. However, fuel
peat development prospects would not be economically
attractive, given Scenaric A demand and supply sssumptions.

.
The analysis presented ‘in this chapter shows that
. commercial séaLe fuel peat devevlopme‘nts \"n Southeastern
Newfoundlarid could be' economically feasible from a . J
Government of Nawfoundland and Labrador perspective,:
given the levéls of financial assistance’ idéntified in
Chapter |5 and the fuel peat demand scenarios developed in’
Chapter 6. The economic feus'i\:ilit;‘ of such developments,
however, appears to be very sensitive to the level-of fuel
peaty demand and magnitude of fuel peat production ‘

projects.t?

The most salient findings from the analysis of fuel

peat respurce development prospects presented in Chapters 2 1
to'7 are highlighted in Chapter 8. The major conclusions’
pertaining to fuel peat development prospects in

Southeastern Newfoundland are reviewed, as is the resource

ahalysis methodology used in this study. . g

12 Ttiis likely that the Government of Canada would. "y
‘provide part of the required levels of government financial -
assistance. There would be .a positive correlation between
the smount of government assistance provided by the '
Government of Canada and the financial benefit-cost ratio
for the Gnvernment of Néwfoundland and Labrador.
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Chapter 8

SUMMARY AND CONCLUSIONS

8.1 IN-’}'RDDUCTION
The most salient fifdings stemming from the analysis of
fuel peat resources, fuel peat production and combus 153.\\
and fuel peat.demand in Southeastern Newfoundland re o
highlighted in Section 8.2. Major conclusions pertaining to
fuel peat development prospects in Southeastern Newfoundland
and the use of the/;ﬁsource analysis approach and
methodologies ‘used”inr this study are presented in Section

.
8.3. 2

i
8.2 SUMMARY OF MAJOR FINDINGS ' )
3

.Chapter 1 revealed that the resource analysis

literature presents many approaches and methods suitable for

the assessment of specific aspects of fuel peat supply and
demand, as well a3 many of the major influencing variables

and inter-relationships. This study attempted to integrateé
-




P

seveffal of these research and analytical methodologies into
an assessment of fuel peat development prospects in
SeuthEastarn Neufoundland, which was documented in Chapter
2. The need for a broad mnalytical approach to the resource
analysis increased as a result of the absence of & fuel peat
development information base in Newfoundland, and economic,
social and physical constraints preventing direct transfers
of European fuel peat supply, demand, financial and economic
information and development experiences.

_  No previous integrated assessment ;md' been made aof the
energy development pq:enéiax of the Newfoundland peatlands
despite tpe—fovt—i_they Somprine abant 12 percent of the
landmass of the Island of Newfoundland and that the _Province
_of Xexfoundland relies upon imported petroleum products for
71 percent of the total energy requirements. A review of
peatland utilization options, the energy use of peat and
historical and recent fuel peat development efforts in
Newfoundland was presented in Chapter 3. This review

"revealed four critical factors influencing fuel peat
deve}a}mentvprospects in this province, which were -examincd
in this, thesis, namely: (1) fuel peat supply, (2) fuel peat
demand, (3) financial feasibility, and (4) economic
feasibility. Chapter'3 also examined background regional
economic and energy considerations influencing fuel peat

developments in Southeastern Newfoundland. This analysis

. § - 249 -
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_for 1994 under Scenarip B for.150 years.

respectively. " The energy values of these projected fu‘el
¢

ravealed that becauss: of “the need for ecmlomi'c activity and
employment in Newfoundland and the energs supply-demand
imbalance, the production and utilization of fuel peat -
resources would be viewed positively from regional economic
and enerdy pedagectives. 5
g 2 ) o

-Chnpter 4 analyzed the- fuel peat resources of w
veufoundlnnd /t‘ocusing on the determination and assessment
of the locatlom s,ize, qwality and energy Value "of. de depogits.: «
This analysis revealed that high quality fuel peat deposits
exist, in al]. four fuel peat supply- reguns eumined. .
Hovever; the. _best deposxca occur in Southenstern :
\I‘el.l’oundland, especially on the southern halves of f.he ,\('/r
‘Avalon and Burin Penxnsulus. The recovérable fuel peat

deposits in_ those tho areas computfavarnbly with- European

reserves, based on the resource assessment eriteria used, -
: < R
and dould supply the fuel' peat demand requirements projected
“ : . s
. D x R . A .
In Chapter 5, the demand for fuel peat was projected

for the years 1989 and 1994 under two fuel peat'demand * .

| scenarios,. in light of the research and analysis presenfed

3 e
in other chapters! The projected demands for.fuel peat in

were 8,485 and 86,445 tonnes under Scenarios A and B,

peat demand levels wére 0.2 and 2.1 percent of the total
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- the relationship beLueen ‘constmption and price or any

forecasted energy requirements of Southeastern Newfoundland.
Sixty percent of fugl peat demand under both scenarios would

be- concentrated in the residential energy sector.

|

. - |
. Scenario A assumed that delivered fuel peat and

_petroleun prices will both dscalate frih the 1984 base

prices at sn annual rate of six percent. Petroleum prices . S

Ivere esculated at exzht percent under Scenario B- The

differences in-the demand projections uere " based primarily

upon Lhe impact of the different petroleum pnce escalutlon . € 3
" ~tetes on the fmuncxal feauluuty of fuel peat combustion ’

x‘elntlve to petroloun; hich were analyzed in“dgtail o i

Chapter 6. The projected demand levels also reflected the

!epenteption of the writer as tu how enerxy dustqners uould

react to pet.roleum pru:e changes hased on renctinns in

developed natinns to real conventional prioe increases

durmg the late 19705 and early 1980s.!

A capital bud!eting anulysis model facilitated the

debailed financial analysis of | the ﬂhanchl tensxbility of "
fuel peat oductlcn .and combustinn in Chnptet‘ 6. Thls

snulysxs shuued thnt" productian :yutemu ptqducin: 6 000 and
& . v “ ‘

i . i’ As vas discusard in 5ectxon 5.1, the demand analysis ' “..
5 could not integrate the re ults of any statistical analysis

other relgvant’ exogenous and. endagenous variables, due to
datd limigtions., These data problems could not be overcome .,
thruuzh additional reséarch nnd nnnlyul it .




10,000 tonnes of fuel peat would require no government
assistance. to yield an acceptable internal rate of return to
the investor(s). Diseconomy-of-scale factors; however, would
result in the need for goyernment assistance for the 500,
1,000 and 3,000 systems of, respectively, 32, 21 and four
dollars per tonne of fuel peat produced during the first ten

years of operation. The sensitivity analysis of the .

financial feasibility of fuel peat production relative to

h in key .and end varlahles reveale\i

_that the required amount of government nss\xstnnce, net .

i . present _values and payback were influenced 'to a large. extent

by variations.from the.1984 base price| of fuel peat.of .40. - -

dollars per tonne, and ‘by deviations ‘from the six percent
mean annual fu{e;'peac pricé and production cost escalation
. rates. The financial feasibility of fuel peat production :
. .umld be relatively 1nsensxtive to hve percent variances in

the base 15, percent discount rate.

= B
- . The results of thedfihancial analysis of fuel peat’
combustion revealed that. fuel peat would be a 121 cost. -
alternative to conventional fuels, especially when
homeowners are in a situation.where a new heatihg system is
required. A residential conVersion to fuel peat| from
L internal

petroleum would yield the homeowner a 20 percen

rate of return without government assistance if the 1984




amount of government assistance required for the 250 and 500

base price of delivered fuel peat were increased to 50
Hollars. .

The financinlv.anﬂlysis of thrRe industtial-commercial
cnmbus‘t’iun conversions from petroleum to fuel peat revealed
_that no government assistance would likely be reduired for
lafge systems, such as the 2,000 kilowatt system examined in 4 v

this study, because of economy-of-scale influences. The

kilowatt systems ranged frow 20 dollnes to zeso Wolleve per
tonne of fuel peat cansumed during first the ten years of
aperations The Soorkilmmtt'system is mot an #inshoinily
attractive- as the 250 kilowatt system, becsuse the Ef;fm
cost:of mechanized fuel handling systems required only for

the 500 kilouatt system is greater than the economy-of-scale
related savings. The financial feasibility of fuel peat -
‘combustion in the industrial-commercial energy sector is

sensitive to changes to gonventional energy price escalation

rates, and is extremely sensitive to variations in fuel peat

utilization factors.?
A benefit-cost analysis model facilitated thé economic . !

analysis of fuel peat developments analyzed in Chapter 7. =

This analysis combined, the fuel peat demand and customer-

.
? The fuel peat utilization factor is the energy value

of fuel peat consumed annually expressed as a percent of the

annual rated energy capacity of the combustion system.

Ssi- ;
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mix projections presented under Scenarios A and B.in chnﬁter
5 and the Tesults from the corresponding fuel peat
production 'and combustion analysis provided in Chapter 6.
The application of input-output multipliers to the fuel peat
development profiles resulting from the two demand scenarios
seveardl that €he impact of fuel peat developments on the
Newfoundland gross domestic product would be small. The
relative economic impact of fuel peat developments would be
larger in the Southern Avalon Fuel Peat Demand Region, where
an estinated 1,000 man-years of employment would be created
durlng/_tpe first' ten years of opernt-lan. In addition, the
combined efféct of several odi Feils endogenous resource
developments, such as fuel peat, would strengthen the

~
economic base of Newfoundland.

The analysis of the impact of fuel peat developments, on

Govérnment of Newfoundland and Labrador revenuesfand
expenditures revealed that the Scenario B development -
profile 1-; more attractive from a financial perspective than
the profile presented under Scenario A. The respective o
benefit-cost ratios“for Scinario A and B during the ten year

time horizon are 0.3 1and 1.4 : 1. The difference .

resulted from the vlreat‘er economies-of-scale associated vith
' the-larger fuel peat production and combustion systems

included in the Scenario B development profile, and the .

resulting need for less government assistance per. tonne of
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output to make the operations financially viable. The 1
benefitecost ratios for Scenarios A and B would increase to
1.3 ¢ 1 and 5.9 : 1, respectively, if the effects of
equalization Losses on net revenues are were ignored.

The broad assessment of fuel peat development prospects .
revealed major uncertainties pertaining to fuel peat supply

and.demand, and the financial and economic feasibility of

fuel peat’ production and combustion. The research and * *

nnal)sis of these factors relied heavily on approaches gid |
methods used extensively in resource snalysls, including -
field studies and literature :evxews as’'well as capital
budgeting anal'ysis, benefit-cost analysis, regression
analysis and scenario building. The integrated use of
capital budgeting analysis and benéfit-cost analysis
facilitated the analyses of the financial and economic
feasibility of fuel peat production and combustion. The

analytical framework used involved the identification and

measurement of mnny of the major variables and 1nter—

relationships influencing Fuel peat developments in
Southenstern Newfoundland. This enabled the results of the

fuel peat and demand, financial and economic analyses to be' '~ -

examined in & Systematic, iterative manner. s o

- The major conclusions' pertaining to fuel peat

development prospects in Southeastern Newfoundland and the
g b

- 256 - Y




resource analysis approach and methodologies used in this

study are presented in Section 8.3.

8.8 CONCLUSIONS ’ - r

The analysis summarized in Section 8.2 revealed timt
the quality and’quantity of fuel peat resources in
Southeastern Newfoundland are sufficient to support
commercial fuel peat developments. The analysis also ‘showed
that ‘fuel peat developments could be. financially. viable Erom '

the perspective of investors and economically attractive to

the rnment of u 1.,;:1 and Labrador. The fuél peat
demand uncertainty remains unresolved, however, .especially

in light of falling petroleum prices.
v
In order for commercial scale fuel peat developments’ to

be economically attractive, demand has to be large enough to
warrant n/Lea'n a 6,000 tohne per year production system.
This demand has to be spatially concentrated within 50
kilometre radii, unless the fuel .peat is processed into
briquettes or pellets. In addition, for fuel peat to be
economical, the mix of customers must not be heavily focused

on'the small and medium industrial-commercial categories,

‘because of the need for high levels of government finaitcial
assistance. Rntharremphusis should be on large o
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, Peninsulas (Scenarig A). Yo commercial fuel peat

,industrial-commercial and residential’ conversions as Lhey.
“would require no subsidies to be profitable.

The major exogenous vagiable influencing fuel peat
‘demand in Southeastern‘Newfuundland is expected to be the
price of petroleun. Real price increases are-projected to
resilt in fuel peat demand levels large enough to support
nediun stale fuel peat tée\‘elopments (Scenario B); while =
constant real petroleun prices would likely support small
developments, on the southern halves of the Avalon and Burin
developments would likely occur if petroleum prices declined
in real terms during the study period, due to low levels of
fuel peat demand.

The integrated approach used in this thesis facilitated
the systematic mnalysis of fuel peat supply and demand, and
the Financial and economic feasibility of fuel peat
developments in Southeastern Newfoundland. The application
of this broad approach yielded a greater understanding of

the development potential of the fuel peat resources of this

. region. Also, integration of the capital budgeting analysis ~

and benefit-cost analysis techniques, within the context of
«

two resource development scenarios, represents a useful

contribution to the field -of resource analysis. This

integration ‘enub’led the analysis of economic benefits and
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allocations) which have not been systematically-analyzed.

PRZTER TR

costs to governments of each development scenario to be

linked with the assessment of the profitability and

financial requirements of each type of production and .
utilization system. The financial analysis was performed
from the perspective of both the fuel peat producer and
consuner. The computer modelling of the capital-budgeting
analysis and benefit-cost analysis techniques allowed for
sensitivities to be performed on selected exogenous—
variabies, and enabled the identification of critical
factors affecting the financial and economic feasibility of

fuel peat developments. 2 :

With modifications, the integrated amalytical approach
employed in the anslysis of fuel peat development potential
could be applied. elfectivaly to the mabessisnt o the
developnent. potential® 6f fuel wood or other small to medium
scale energy resources in Newfoundland.> This broad based,
predictive approach would be particularly pertinent for g

/

evaluating other potential resource developments (or

? The detailed historical fuel,wood consumption data
base would .enable demand projectiuns to be based more,
‘strongly upon econometric relationships than was possihle in ‘\ ‘
the fuel Peat demnnd analysis. ¢ "
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APPENDIX A

MAJOR NEWFOUNDLAND FUEL PEAT DEPOSITS -

s &

Recoverable fuel peat reserves were -derived by applying
fuel peat development criteria used by the peat industry

in Finland to Peatland Inventery Tables.

&
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Table :A-1

¢ - - # MAJOR DEPOSITS IN NORTHEASTERN Fl‘IEL PEAT SUPPLY REGION -« |

I «(millions cubic metres).
i ’ Rank . * location 5 Volume Aréa
e i . (hectares) -
1 Sneffield 21 1,200
- 2 N Weir's Pond 1 1,100
) 3 §pringdale 4 400
o 4 King's Point 3 300
5 Hampden 2 200
is 6 Gander River 2 100 .
7 Comfort Cove 1 100
8 Gambo 1 100 3
- Wesleyville 1 100
10 B Musgrave Harbour 1 100
11 Carmanville 1 100
Totals W 48 3,800
3 & . . -
.-
\
. % .
H '
. T oa ’
b ‘e 5
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Totals

a

Tnble» A-2
MAJOR DEPOSITS IN WESTERN FUEL PEAT SUPPLY REGION

(millions cubic metres)

Location . Volume Area
(hectares)
Harry's River 42 2,500
Codroy - 22 1,300
Main Gut 21 1,500
Lomond . 18 1,500
Little Friar's Cove 14 # 800
Port aux Basque 8" 300,
- Flat Bay. 8 400
Stephenville 5 500
Deer Lake 4 400
Serpentine 4 300
St. Fintan's 3 200
Corner Brook 3 300
Groudy's Lake 3 100
Dashwood Pond 2 100 ~
Bay of Islands, 1 100
Shag Island 1 100
' Cormack X 100
Rainy Lake 1 100
Pasadena . 1 100
Little Grand Lake 1 100
159 10,800

/




(millions cuh}c metres)

Location

Lamaline .
Placentia
Grand Bank

St. Bride's
Holyrood

Port Blandford
_St. Lawrence
E Mary.'s

Bl.=cny ‘Bay
Sunnyside
St. Catherine's
‘Sound Islapd
Renews ’
Marystown
Ship Cove
Trepassey
‘Argentia
Random Island
St. Shotts
Sweet Bay
Bay Bulls
Trinity
Terrenceville
Harbour Grace
Bonavista

. Point Engree
Harbour Buffett
St. John's »
Dildo*

SRS |

. Bay de’ Verde °

Table A-¥7
MAJOR DEPOSITS IN EASTERN FUEL PEAT SUPPLY REGION

Volume
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Table A-4 )
MAJOR DEPOSITS IN NORTHERN FUEL PEAT SUPPLY REGION ¢

(millions cubic metres) 5 i

\ . - .
Rank - Locatioh “ Volume Arsa -
(hectares)
. » p
! 1 Portland Creek 43 : 4,100 -
2 L Port .Saunders, 27 . 2,800
N 3 Salmon River 25 2,500 .
4 Blue Mountaln 19 . 1,800 "
5 Castor's River 15 1,300 R
6 Brig Bay | 13 ’ 1,300 . g
- 7 - .~ Bellburns 9 900 .

8 St. Anthony 7 700
9 -St. Julien's 6 00, .

10 “St. Paul's Inlet 3 00

11 Indian Lookout 3 300

12 Main River 2 200

. : 13 Groais Island 2 100 B

14 Roddickton 2 100

15 Flower's Cove 2 200

16 Raleigh 1 100

17 Silver Mountain 1 - 100

i Totals 180 17,000




APPENDIX B

BREAKDOWN OF FUEL PEAT DEVELOPMENT COSTS
AND ENERGY CONVERSION RAQTORS




Jable B

oy " st PROJECPIONS FOR SELRCHED VURL BRAY PRODUCRION 1MUY o
. (constant l!’l dollars)
o o o~ -
[lailihi} st DRTRLOPNEAY $118 (fonnes)
]- B oL o
1RO pRRRARATIOR l ' o o

Road-Constraction
Calveets -
Pezineter Ditches
Tore V.0, Tractor
Ditcher
Profiler

Crader
Pield Ditching

obCH1on .

1,40
s anm
3 Iﬂlll_lﬂl"ﬂl
Labour, -hect Lin wm nan L ‘

3
TOTAL 5,60 05,50 06,50 21,0 a5




Cosbustion Unit
Storige & Handling Equipdent
Site Civil Work

Freight
ConfThgency

T

Noter

Lom Residential systeas cost approxisately $1,400, vhich includes stove, chisney and install;

. =
?w costs.

r 051 PRUECTIONS PO SELE

=, m'ln-z-‘, )
et e pea conns i syt

{constant 198¢ doilars)

r

SYSTEN SIIE (xW)

15,000
5,00

&
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o Tablesd Y.
. Ch ENERGY COWERSION FACTORS 7 .
3 P : :
PETROLEUN COWERSIONS: i ? ’ ' G
1 barrel » 35 gallons ° of
N 1 cubic setre = 6, § & e \
1 tonne = 6,39 barrels . 3 % ,
; ) o "
5 MOISTURE CONTENT OF PEAT: -~ e . s
- Peat Type L : Thoisture (vt basin)
In situ 2] .-
Nilled o5 ..
Sod BT
Briquettes 3 N 10-28 y
e B Z . \ I
PEAT CONVERSIONS: ; g\
! d cubic aetres (in sitw) x . 190 = tonen of peat (011 m.c.) i |
B tonaes (50 T m.c.) x ,300 = cubic satres of petroleus s
cubic setres (in situ) x 057 = cubic setres of patroleus . o
cubic setres (50 1 mic.) x 140 = vatt hours of electricity . o
. A
g \ . g
4 2 %" TR
; i
| B
~
' > ”
LI s ® - 571 - .
N " | i
“'\ DR . e .
sy [l . TR et o 5
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. Table C-1

' PINANCIAL ANALYSIS OF 100 TONNE FURL PEAT PRODUCTION SYSTRN - $48 PER TOMNR

e

(3000} -

TIN5 16 1 B0 10 1m0

Tevene’i1) . f
Goveranent Assistance (2) 0.0
Capital Costs 3) .
Operati

ad

Nalatenance Costs (4) 0.0
7 Disteibation Costs (4) * 0.0
Undiscomted

Lash Mows (5) 4.6

L1 23 24 28

Dlscomted .

Cash Mows (5) 4.6 L2 I % B N R 3
Camalative-Discovated

‘Cash Plois (5,6) A6 3 R AU 3 B W R W 3
Totes:

(1) Dased- wpon a delivered pxln_o(’lul peat of $40 per toane in 1984 escalated 6% a 3

{2) fhis systen vould yleld a 15,09 Internal.zate of retura to the lavestor vithout govergment:

“assistanc 4 #

(3) Dexived £rom mach| cost estimates developed during meetings vith officials of
Technopeat Inc. and fovadland Departneat of Mises and Buergy. Operations and
saiatesance costs veze escalated annually by 6%,

The estimated cost of transporting each tomae of fuel peat anqyerage road distasce of 10

/ Rlonetres vab $8.10 In 1904, this Eiqure vas derived from information contained In Rates,

t, Pabllc Utilitles Board. A 6% escalator vas agplied to this base

t
() ml systes voald have 2

ed payback of ten years and a $400 et present valee,

- 270 -*




i Table €2 . «
E - _

PLSMCIAL ARAGISIS OF 500 TONIT FURL AT FRODICTION STSTEX - 300 AR T01RE
P 3 F .

Vo (] : i

- ¥ .\

5, ’ ; ,
o D4 1985 106 1907 10 1989 199 U181 1992 193 Iaw

T Q.
. Révenae (1) 0.0
Government Assistance (2).  150.6 .
Capital Costs (3) nLe
Operations and
Naintenance Costs (4) "
Distribation Costs (1) 8 . 3
Undiscomnted  ° . N s &
Cash "u'l 5 PRI T N R R B R NN N R B A )
Disct . Y '
"ull (51 RTINS I T 16 A K A S N 0]
Cuaalative Disconated \ <
R . Cash Movs (5 §) .6 209 1.5 16 14 17 k2 5. 30 by 0.0
» -
[ Tokes: o e
‘J <
12
/ " op machinery niz and cost estimates
/ " he, Jevfoundland Departaent of Mines &
/ L1} ]
/ - ws 010 1a 1900, This tigure vas derived froa aforsatios talned fa
B Schedule, Public Utilities Board/ A G% escalator vas nplm to this base cost.
(S) Numbers may met add due to ron hq‘ ¥
(6) This system would have a discounted payback-of oae yat and a zero met present value. N el
a 3
o :

- 280 - e




- fable €3
' N\ 3

PINANCHALTALISIS 0P 1,000- 20008 PORL PRAY PRODUCTION SYSTEN - 840

1100) L :

I 165 1906 107 10 108 19 1 1w 193 14

(IR A BN X B

o Reveane(l) (LA 3.5 567 61 L0 0.6 6
F—- CGoverasent Assistaace(2) b N o L R N N N O N O M K N )
. Capital Costs (3) 100 60 0F 0.0 0.0 00 00 80 0.0 00 D0
* Operations and ) "
5 “Nalatenance Costs (4) 0.0 5.0 L1 33 LT 1246 06 5}* 55.8
LOTLE L ST I 1Y LS L2 12) 1
Cish Mg TR B 5 R O B TR B A N B R N8
Dlscomted ] 5
Cash Mows (5) LZU I B PR R MU MU N A A M B )
Cumelative Discomnted 3
! * Cash Pows (5,6) L ZX R LR L S L S P A % R 2% S A O P B N )

‘l”l a delivezed price of fuel peat of $40 per toane in 1904 escalated 64 11y, o

t qoveramat assistance nln vould esalt ina

\ . . . 2 ad Baezgy. Operations and mlntenance costs vere

v
of trdysperting each toane of fuel peat am average road distance of (). kilometres
1 w3 0,10 {a 190, This tigure ws derived from laformation coatalaed in of
chadale, Peblic UILitles Board, A G% escalator vas applied to this base cost.
(5)<Hundars may ast add due bo rounding,
[(}] ml systen wnald bave a digeo ttl payback cl m ym ni a zezd net ymnt nln

1 rate of return tv the favestor. -
g5 yith officials of Techaopeat |




“ Operations and,

Table ¢4

* PIDANCIAL ANALISIS OF 3,000 TONNR FURL PRAY PRODUCTION SYSTEM - 440 PRR TONNR

uu 1)l5 1 1w l)ll 190 19%0° 11 xm ‘mg mm

reveme (1) 0.0 1".2 4129 l!l
Goveraneat Mssistazce(2) 130 0.0 00 00
Capital Costs (3) 6.5 0.0 01 00

160.6

Naintenance Costs (4]
flsteibation Costs (4)
Undiscounted

0.07 510 604 640 619 70 76 0.9 857 W .

%3
Ty P KR SR A N L SR 1 Y S R T I T 1%

Cash
Disconated . . N
Cask Plovs (5) <25 W3 B3NS N0 20,6 255 1.5 L6 18 JLd
Comalative Disconnted .
Cash Plovs (5,6) “212.5 -230.2 ~190.9 -166.4 <136.4 <1087 03,3 59,0 -3D.-103 0.0
Totes:
) 'Ill Based l.l delivezed price of fuel peat of $40 per tonae in 1984 escal

t goveraneat assistaace vhich vould result in a 158 |
mackinety aix and cost estimates developed during
evfoundland Department of Nines and faergy. Operal
mally by 6%,

cost of transporting each tomne of fael peat an average road distance of

L10 12 1984, This Elqure ws derived from Information coatained In
Schedule, Public llﬂlmll Board, A 6\ escalator vas lwlhl to this base cost.
(5) Nembers may not add due to reandiag,
. (§) This systen vould have 2 dh:m!ed payback of tem years and a.zero met preseat valse.

m nzLj d £

\
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3 e ' .
o3 , e
- fable C-5
- TINANCTAL ANALTSIS OF 6,000 TONNE PUEL PRAT PRODUCTION SYSTEN - $4¢ Ell o
il I ]
) R & ! g
R )
s ‘ ) i
“h

3 .
190 1085 1906 lm Jun lN! ma l”l W 1951 e}

Revene (1)
Governient Lssistance (2)
.. Capltal’ Costs (3)
Opetations ad
Mafatenaste Costs {4)
Dlstribution C I(
Undiscor
Cash Mlows (5) <S35 1030 100 1166 1236 1IL0 1309 7.2 1561 165.4 1754
I od . : K

o0
[ AN (A}

1038 001 1067 100 LD 139.8 UL 1562 1656
5.8 5907 626 ¢ T T R X "y

SRS 3 B2 16T @2 605 s

SIS .2 SR 203 266 -1 91D S50, 181

w' lml 4p0n & delivezed price of fuel peat of $40 per.
(1R would yleld'a 19,50 internal rate of rel

In 1904 escalated 6% ammlly,
e. lavestor vi beat

lullum.
(3) Derdved from machinezy nix and cost dbtimtes de
V- aul hergy. Ope

‘Iec
escalated anamally by 68,
(1) The estimated cost of transperting each tenne of fuel Ivera
vas §L.10 1 1904, This, Elguie-was decived tron-Iaformation contained In
hblic Utilities Board. A 6% escalator vs applied to this base cost.
(5) Numbers may not add dee te roding.
(6) This systen would bave a disconated paydack of eight ylm ma ms,m “net preseat uln
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Table C-6

FIBANCIAL ANALTSIS OF 10,840 tONNE 1UEL PEAT PRODUCTLON SISTIX - $40 pee Yome

JLILANS LIRS U 1) 19081909 190 1991 192 1393 19M

Revenae (1} -0 'IH.l’ 9.0 4164 508,

5.0 535.3 5614 GOLS €315 6154 7163
~ Gavernseat Assistance (2) R0 0% 0.0 00 00 0N 00 00 00 0 0
Capital Costs (3) LS 0.0 0.0 007700 00 00 A0 00 60 00
Operatioes and - o
JMaintenance Costs, (4) 0.0 1300 1463 1550 164 1742 1847 19508 200.5 2200 2331
Disteibation Costs () 00 L6 9L SLd 1003 10 B2 B3 CLLT N6 NG
Cash Movs (5) ~60.5 1904 2103 2209 2363 250.5 265.5 2014 290.3 3162 335.2
__ Discousted :
Cash Movs {5) 6105 1725 1590 166 1351 1205 14,8 1058 95 8.9 2.9
Canalative Discomnted . - > Y
Cash Movs (5,6) -§10.5 -506.6 -347.0 -200.4 -65.3 5%2 1740 219.0 3703 461.1 550.1

© Notes:

31 lu:d upon a dellivered price of fuel peat of " per tooae In l{ll escalated 6% anmally,
[H] m: systen vould yield a 32.0% laternaj tate of retara to avestor vithoat goveraseat
ans| -

(3) Derived. fron machinery nix
Tac. and the B
escalated ananally by @A,

(4) The estinated cost of transporting each tomme of fuel peat an average coad distance of u\m-zuL
vas $0.10 10 1984, this flgure vas decived fron Information co d s

_ichednle, PubliceUtilities Board, A 6% escalator vas applied to this base cost.
(5) Neabers may not add due to ronndlng.
(6) This system vould have 2 dlmlltld payback of five years asd a mu,m aet preseat-value,

d cost estinates developed during nestiags with officials of Techaoprat
Jepactaent of Nlaes an 19y, Operati d




=

. -
3 . s §
J
R . A table ¢T « 3 .
PINAICIAL AVLLYSIS OF 3,040 YONIE FULL PRAY PRODUCTION STSTAK - $30 PR TOIR  _
- i
# - (3000)
(.. ; .- . . P
{ 0195 1906 107 1N 190 1990 1991 1992 1993 1991
Reveme (1) g JUBUR Y] 34 1321 4612
Goveraseat mmnmn oS00 - 0.0 0.0
capltal Costs () (XY 0.0

Opezations and
Mafatesance Costs (4)*

[} 6.0 6.9 3 5.7 901
Distribation Costs (1) 00262 200 3L 3D IS0 32 34 AL )

Undisconated A
Cash Movs (5)” SIS 1D 12 1.7 WS 154 163 I3 103 14 206

* Casl 55 16 4o 1 6.0 55 51
Camalative Discomnted -
Cash Mows (5,6) <155 <649 -55.1 461310 -0 -1 5000

Totes: - h /_? _
(1) Based wpon 2 ullvlnl price-of fwel peat-of 430 per tome in 190 escalated it numy

(2) Lssuat of goveraseat assistaice vhich voyld result 1n a ISV Intersal rate of retura to the iavestor,
(3) Dezived from machinery nix and cost estisates developed during meetings vith officials of Techaopeat
lac.. and the Bevousdland Depattment of Mines and Eaergy. ~Opetatifns and maistesance costs vere
wscalated ammlly by 6\
4) The estimated cost of transporting each tome of fuel mt an average road distance of 10 ll)nltm
ws §0.10 1n 190, This flgure vas derived Eron information costaleed la
Schedule, Padlic Utilities Board, l 6% escalator vas applied to this base cost.
(5) Nunbers may aot add due to
. (6) This systea vould have a disc

tl! plyh:l of t!l years and a sero net preseat valde.

)




fable C-1

. PINARCIAL ANALYSIS OF 3,000 TONME FULL PRAY PRODUCTION $15TRH - 435 PIR TONNE . ’ . .
.o L i = A 7 : 4

\s0o0)

' 1 e .
i i) l!ISI 1986 1987 1908 1909 1390 (1991 1392 193 1M

5 Revence (1) 0.0 ]11-1‘ 1. 2.6 1405 1409 1674
o . Goverameat hll:tinceﬂl 005 0 00 0.0 .
Fapital Costs (3) 4065 000 0.0 0.0 0.0 80
* Operatidns and “a v
' Naintenance Costs (4) L0 5.0 604 640 61 2.0 763 1048 .7 0.0 %I

. 0
e Distribation Costs (1) 0.
-J

R L R PUI | O S 9 W 9 S 1 9 PR P I P2 §
Undiscoonted .

Movs (5) ST 294 3LELNLS 385 06 39 23 W s
Disconated B -
Cash Movs (5) AT M4 225 20,8 1.0 160 16 150 1 17 1L
. Cunalative Discounted ) 2 B
Cash Moys (5,6) 17400 186 -127.0 <1063 102 686 <530 -3 LS <11 0.0
Totes: | N N
\ |

(1) Based upon a delivered price of h}l peat of $35 per tonne: [n 1984 escalated 6% ansvally.

(2) Anount of qovernaeat assistance vhich vould result ln a 15V ‘lotersal rate of retura to the llmtu.
(3) Dezived from machinery nix and cos} estinates developed during meetings vith officlals of Technopeat
Ioc. and t! onedland Depactaent of Nines and Kaergy. Operatlons and malntemance costs vere

escalated amanally by 6%,

(1) the estimated cost of transporting each tonae of fael peat a mmn road distance of #0 kilonetres
vas $0.10 [n/ 1984, fhis Elgure vas decived Eron informatlon c
_Schedole, ic Utilities Board. A 6% escalator vas applied to this base cost.

(5) Wunbers may/not 2d due to rowndiag,

(6) this syste vnlld lm ] dlmm:}l payback of tes yml and a zero net present valoe.




table €9

o F '
-
‘1 PINANCIAL ANALTSIS OF 3,000 TONNR PURL PEAT PRODUCYION SYSTIN - 845 #ER Tq!'l
= q
. ‘
| LT i
i ’ “ T
I . -
. ' . uwu 1!l! 1906 1907 108 1909 (1330, 1991 0992 1993 . 1954 &
Revenne (1] 1157 200.0 21522001 LY
[ Goveranent Assistance (2) 00 00, 08 00 00
"* Capital Costs (3) L 00 00 00 0
& . --Operations and
1 Malit e Costs (4) W3 09 150 908 %3
i Costs (4) Bl 2o [{%]
| ll (5) 6.5 613 7L 156 82 950 %01 95,5 1012
Cask llm (5) 1 KO S UR TR TR I TR NI TR N VK R R | N X
.+ Camlative Discounted 5 ) 2 i
i Cash }lm (5,6) -1y -lll.l.-ﬂl.l =226.5 15,7 1401 <114 0.5 500 -25.0 0.0
Hotes:

vhich vould result)ip a 158 latecaal rate of retera
st estimates develped during meetiags witl iclals of Techaopeat
pactaent of Nines and Inm. Operatiops and malatesance costs wvere
{1} m ntln cost of transporting each tomee :l at mng- r6ad distance of 80 kilonetres
08 3010 10 190, This tgure was derived fro 1 » fates, Tolls qod Chacqes
_Schefale, oard, A " escalator m a)pllﬂl to ml base cost.

Ivered price cl fael peat of $15 per tme h 1984 escalated 6% mnlly(/'
anls Tnvestor

(S) Uenbats may not add due )
16) nis l]ltel vould have a lllmlltld mll:l of ten years and a zero net presest valge,

- 287 - s
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- Table C-10 .

PIEANCIAL ANALTSIS OF 3,000 TONNE FURL PEAT PRODUCTION STSTEX-~350 PER TOMRR -

- . (]
“ & " . -
' . .
+: i
= l’l;' 16 L] l”l 1m0 1992 1993 1M
A Revence (1) 2.0 085 2.7 1.4 2606
CGoveranent Assistance (2) "o 08 0.0
+ Capital Costs (3) «w [ AU LA R A
Operations and — " °
Nal ce Costs (4) G4 B0 B9 120 WD N w1 %I
mmuun Costs (1) - ny e I EN T TR K i wl
Undisconated .
Cash Mlows (5) - s . W3 IS2 03 IST 1LY 1S A0 108 1L ’
Discom! s e
Cash Mows (5) . -6 ! ii.! .1 560 SLE AT, 3 oua3 o i
<= Comlative Discousted . _ :
— Cash Plows (5,6) 4065 -340.6 -270.0 2230 1722 1206 R 2L 5 B AL
Botes: L .
m lnd qol 2 dellivered Prige |l fuel peat of $50 per tomme In 13M4 -
1] nn utmlu would yleld & ll.‘\‘ Iatersal rate of retura to the favestor witbost gmn.n \
s (4]} llllm llll sachinery nix aud cost tes developed durlag estings vith officlals of Yeckioput -
Inc, and the Nevfoundland' Departuei jes and Taergy. Operations and malatesance costs vere ;e
& escalated anully 3 y
(l) The estimated cost:of tramsporting eack tomne of fuel peat an average road distance of §0. kilometres
vas $0.10 1n 1984, This Elgure vas derived fron inforsation contained fn
/ Schedule, Pablic Utilities Board, A % escalator vas applied to this base cost.
/ (5) Nombers may not add due to ronsdlng. » i :
() This-systen would have a dls payback of aine years and a 463,000 net presest.vi
B N !
g [
/ 4 , = "
- 286+ .




Gaveraseat Assistance (2)
Capital-Costs (3)
ﬂlllllllll wd

llllml Casts (4)

Table C-11

PIIARCIAL anLsisor 3,000 T0NNR FUIL PRAY PRODUCTION SISTRX - 55 PER TONNR
L

/ v F ) ’(!IIII % ' ‘

1907 1908 1989 1990 1991 1992

-196.5 2

08.3 Nll ﬂ]l m.
R X (XN}
0.0

e Costs (4]

e g na
{IN RIS B B

Cash Movs (5) ~4065 31T 912 1030 182 1158 1220 llh.l lli.!' ue2 1509
ited

Cash Mows 15) -i6.5 1T TS LT 4 ST 531 g isd

is scenarlo would yleld a 23,08 latersal rate of retars

Cash Tlows (5,) ~406.5 -326.0 -250.3 -M5.6 1232 -65.6 125 364 ILS 110
3 >

'wpon a delivered price of fuel peat of 955 per tomse *l ‘1 escalated 6\ azamally.

| assistasce,
‘M llll'll [ machisery miz and cost estimates developed during mtlm vith officials of Yechnopeat
Iac. and the Bevfousdland Departaeat of Nines and Baergy,’ Operations and malstezance costs vere

lated ansnally by 0.

ual
(4) The ‘estimated cost of transperting each tonne of fael peat in average road distance of 40 Rilometres

W $0.10 v 1904, This Elgure was derived from Information contained In
Public Utilities Board. A 6% escalator vas applied to this base cost. .
t

- 289 -

llmm vithout goverasest

payback of seven years and a 161,300 net present valee,




F table C-12
/ PINANCIAL lt"l! oF 3,000 10RNE PURL PEAY'PRODUCTION SISTEN - 80 PRR TOMI. -

190, 1905 ] TR IR T

. P S .

Reveme (1)

* Goverameat Assistance (2)

Capltal Costs (3}

Operations and
Nafitenance Costs (4) ° 0.0 57.0 " 604 640 619 72,

20208 0.

LI KRIR]
Distribatlon Costs (4) BLOMD WA

. Undiscounted

Cash Plovs (5_1 i -i06.5 1076 1.1 1209 Hl.Z‘lJ!.I-l“.l 1526 118 1705

Disconated

Cash Movs (5) * Cl06.5 9.6 862 TS T RS 623 §1J a}.! "

Comlative nh:g.md

Cash" Plovs ({61, 4065 -312.9 -226.7 -M1.2 -13.9 -4 55.9 1130 1662 215.0

Totes;

(1) Based umda delivered price of fael peat of 460 per tonne fa 1984 escalated*s8 ammally.

(2) This sceaario *vould ylel p to the fave:
(3) Derived fron sachisery nix aid cost gtiates daveloped during meo! vith
lac. and the levtmllm Departnest of Mlaes and Buergy. apemlm a mii
a1y by 6%,
/] d cost of transporting each tonae of fael peat an average road di;
vas §8.10 In 19947 This Elgure vas derived from Informati®n contained in
_Schedile, Pablic Uilities Boas [} m-mu vas nmw o thls base cost.
(5) Nunbers may ot 24d due to round|




" fable C-13

PINANCIAL AFALYSIS OF 3,000 TONNE PURL PRAY PHODCTION SYSTEN - 0% REVENUE CROVYE. .y .

N«
‘ etioon) g T ’ .
N N H .
\
15 195 ‘l!l" CINIT 1NNy 1990 191 1992 1993 1

Revense. (1) ' L 0.0 1212 1212 1212 m.2
Goverzaent Lssistance III m.3 [N ] [N R]
capltal costs’ (1) B (%1 e 0.0 ) N0
Operations ad  — 2 } . Y ow > 5

« 0 S0 604 60 618 720 763 WY 85T 9 5. Ve

® . Ty RN ¢ PN P V9 S L R 1 B P O} [[B]

;1&1 We ne naoul 020159 82 21 L5 -

Cash Mons (5) Cama W) 1!.i {12.1 Il 1.8 ‘.'S 35 0P -Ls 33
Canlative Disconntéd . —
* Cash Mews (5,6) <1032 M8 <550 <32 1D -6l 08 43 50 dd 0.0
Totvs: e o 3

(1) hsed

dlllnnl mige of fuel pu! of $40 per t ll in HM escalated 0% ananally.
(2) hao goveraseat aasistance vhich vould result 15
[t} ml l lm sachinery ai;

s 20d Taetgy.  Oparatlons and maiatenasce costs vere

m mllll by 6%, -

(4) The estinated cost of traasporting each tnl fusl peat an average road distince of 10 kilometres,

T A 40N D 190 Mhis EiGe s decived fron Taforsation coatained In Lates, Polls and Charges . -
Pablic Utilities L A6\ escalator, s applied to this base cost.

(5] Wunbers- may not add, due' to ronnding. E

v (‘I mn l)lhl vould.have 3 discousted payback of lll years and a 1ero ul preseat value,




table ¢-14

TINAXCIAL ANALTSIS OF 3400, TONAR FURL PEAY PRODUCPION SISTEM - I\ REVENUR CROVYX

¥ \

[\ (8000)

: A
1001985 16 1 B 1 199 1991 19 199
" enme i 1.0
- Goveraneat Assistance (2) ] .
{ fzzital Costs (3) | \'I.ﬂ 00
T Operations and . E .
Naintenance Costs (4) 0.0 570 604 640 619 2.0 76D 808 15T 90.8
Distridation Costs (1) 00 26,2 04 VA 2 3 35.1’}1.1 ni-
\‘B i Undiscounted .
. Cash Plovs (5) SO0 440 dLE 3 359 6 290 5.2 0 A6
v Disconated . ' R o
§ Cash Plovs (5) SH0A 303 L4 2557 205 162 16T 0.5 6 41
Camlative Discomted .
" Cash Mlows 15,6) RURISVERNE TR NN TR B [ R R DTN I R A
Yotes: -
- ) (1) Based upon a delivered price of £uel peat of $40 per tonge in 1984 escalated 2% amnually.

(2) Anoust of goveraneat assistitce. vhich yould resalt 1a a 15V Iateraal rate of retann to m

lavestor.

and the Nevfoundland Departaeat of
s vere escalated amally by 63,
w !h eitimted cost of transporting each tomn

,2*" (5) Nunbers may not add due to rousdiag,
s~ 6) This systen vould have 2 djscom

(3) Derived from machinery mix ad cost estimates developed during meetin
IG

- 292~

th ofticials of
ral miate

ed payback of ten years abd a zero 11! presest value,

1w

1.0

%3
“wa

of fuel peat an average road distance of 10.kilometres
was $5.10 In 1904, This Elque vas dexived from {nforsation contained In
-+ Achedule, Peblic ULilities Board. A G4 wscalator vas applied to this base cost.




PYNACIAL ANALTSIS OF 3,000 TONNR PUIL PEAT PRODOCTION STSTEN - 4\ REVENUR GROFTN

table c-15

Reveane (1)
t Assistance (2)
(L]

Mmlhtln Costs (1)
Updiscomted

Cash Mows (5]
Olscouated

Cash Movs (5)
Cumlative Disconated

canh Tlows (5,6).

Notas:

‘Iavestor,

(3derived-tron michinery nix and cost estimtes developed during meetings vith officials of Techuopeat
Inc. and the Nevtousdland Depaztaent of Mines and Baergy. Operations and qalmum costs vere .

.o19ed 1985 Illl

(8000}

0.0 1212

RUN R TR R TR G T §
) URURE L 3 5 I )
28,0 1187 -M6d 1T

ascalated anmwally by 6V,

(4) The estimated cost of transporting each
Wb 88,10 1n 1904, Yhis Eiguee was derives

{6) Thls systen vould I

of fuel 'm
o

- 293 -

-0

mxm md distance of 40 kilometrds

9% -

189

s

2
161

§ -35.5

.

1.3
s

pLit]

Tua

<17 -8

lllcnllliqlpllhel of ten years and a sere net preseat value.

Alivmd‘ptlce of fael peat of $10 per tonne In 1904 escalated 4% amnlly.
of qoverasest assistance vhich vauld result ia a 15V:Intersal rate of Zetara to the

1




v e
-
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fable C-16
PINANCIAL ANALYSIS OF 3,008 TOINE PURL PEAT PRODUCTION SYSTEN - I8 RRVINE Fln"l x
{000)
\ S~~~
I 1985 1906 1987 1000 1988 1N 1391 1992 1393 1M
Revemue (1) 0.0 1212 1374 M4 1602 111 166 WA 2543
Governaeat h:lslme LE3 I [T R N N O N N A N K] "W
Capital Costs (3) * {7 S K R U N N MR N RN} nooan

« “—gperations ad - .

Naiatenance Costs (1) () 0604 60 618 T8 1D My es, 08
Distribation Costs (4) W 3 1w 39400 W
Oadisconted N

Cash Movs (5) SN0 A0 4.2 5 GLL R0 TG B0 %208 WL 110 -
Discomted ‘ .

Cash Movs (5) UL Ny 312 Nl N0 B8 1 s 30412 al
Canalative Discounted 5 . £

Cash Plovs (5) <32.2 <2939 <366.7 <106 -105.6 -151.8 101 -0 -57.2 -0 00

‘ o -~ . .

Totes:

& of 10 per tome in 1904 scalated b
1t faa m Internl ral
4 4 i

" (1) Based upon a delivered price of fuel pe
(2) Amomat of goveraseat as

escalated ammally by 6% - s
(4] The estimated cost of transporting each tome of fuel-peat an average road distance of I k{lometres
vas $1.10 s, 1904, This figure vas derived fron inforsation contalied inm
Pabllc Utilities Boazd. A §% escalator Lo applied to tils base cost.
(5) Nusbers may mot add due to rowsding,
[(3] ml systen vould have a2 ﬂn‘nm paybact ll ten years and a zero mt prant ulu.
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fable ¢-17 ) (-

= MINANCIAL ANALYSIS Di 3,000 1008 PUEL PIAY PRODUCTION SYSTBN - 10N RAVRIR GROVTE

(40

m xm 1986

i 198 1 19 1992 193 1sM

Aevemee 1) TN 1212 139.9: 181 2999
Goveraseat Assistance (2) [ A} (] [N
Capital c-m 13) Hs 0o e
(1] Wi 5.
uo262 27 [ B}
LT 5 "
Cash Mows (5) ¥ SULT 440 ST A 702 L2 935 1073 122.8 10 1584
Discouated .
Cash Mows (5) R A1 PSR 1 15 U | N S S B X T R 16 S N L K}
Comulative Oiscounted . o
Cash Mows (5) LI -359,4 -320T 20,6 -240.5 2001 -159.7 1194 -79.3 -5 0.0
Totes: . \

(1) Based wpon a delivered price of “fuel peat of $i0 per tum In 1984 mscalated YA 2 Iy,

rmat assisticce which vould result Im a 15\ internal ate of retura to the iovestor,
mchinery aixand cos developed etings with-officials of Yechnopeat
Inc, and the Hevfoundlasd Mepartans! ud Biergy. Operation and militenance costs vere -
escalated amamlly by 6. - k'

(4) The ustimated cost of tramperting each tome of fued puat an average road dlstance of 10 bilometres
vas 40,10 fa 130, This flquze was dotived fron Information contained in’
_mmh, lil ities board. ) 6V escalator vas applied to this base cost.

ot add due bo rondlng, —

i m ﬂll mtu nlll have a discounted uyhel of ten years ad a zéro mt presast value,




tible C-1t
) - B

PINARCIAL ANALYSIS OF 3,000 TOINR PUZL PRAT BRODICPION SISTEX - OV RIPEIDITURE GROVIR

($000)

"

v : ' LM NI 16 1987 10 19 190 11 19 1993 1M

e ‘-
|

Reveme'(1) 0.0
Governeat Asgistance (2) 364 W
Capital Costs (3) N 6.5

Operations and

¢ Halote e Costs (4) 1.0 =510
Distribetion Costs {4) w1 w2
Undiscomnted
Cash lovs (5] S0 e SLE 5.7 - T 4.0 92 10LD 119.5 LLT
Discomted '
Cash Movs (5} ST 3 3 390 307 IS 306 L6 35D 3
" Comtlative Discouated =

5h Plows (5,6 <3101 -33L0 2920 -253.5 <2145 ~176.0 <1304 N0 665 <325 0.0 -

Yotes:

\ 1) kaot l of goverament assistazce viich vorld o

machinery nix dnd cost estimtes

land Departaeat of Mines
mlly by N .

st of transporting each tome of Inl peat an average rou

f was $0.10 In 1984, This Eigure vas derived from Inforsation coatained in

ichedule, Public Utilities Board, A 0% escalator vas applied to this base cost. » /

(5) Nambers my not 3dd dve to rousding.
(6) this systen vould hame 2 discomted paybuct of ten 1"“ and 2 1010 aet pres t vilu,




Table C-13

° b
PINANCIAL ANALYSIS OF 3,000 TONNE JUIL PEAY PRODICTION SYSTEN - 2% BIPREDITURR CROVYN

. (s000)

19041985 106 1907 1500 1009 1990 1991 1992, 1993 1M

Revenee (1) 00 R7.2 B8 MEY ISLS 166 1702 104
Goveraseat Assistamce (2)  66.0 ° 0.0 00 00 00 00 0.0 00
Capital Cllll m W65 00 L0 L0 B0 0
S0 SK1 59 605 GLT 6.9 L2 655 650 6L
B2 W -3 WA w4 WY NS WL T LD
Undisconated N
Cash Mows (5) SCHLS 40 S0 56 632 TS TR 06T 957 10533 1165
Disconated
Cash Mows (5) R L | % | U 1 U 1% U 5 QX IO/ MU V05 I L R I (R
Comelative Discomted
Cash Movs (5,6} =305 -302.2 2604 -221.3-10.2 -156.0 -122.2 -0.6 <500 <204 0.6
Fotes:

ed cost of transporting each temne of !lll m mngl xul distance-of 88 kilosetres

3 1904, This Elguze vas derived fror
Schedale, hlllc Btidities Board. A 2% escalator m l»lld n m- bnl cost.

(S) Nanbers may not add due to roundlng.

(§) this systen vould have a discomated payback of m years and 2 1m0 aet present value.




fable C-20

PINASCIAL ANALYSIS OF 3,000 TONNR PURL PRAT PRODUCTION SYSYEX - 4\ RIPREDITURR CROWYI

(sun
» \ !
v 10 -0 18 15 l!)l I!H UL RS
Iull)‘! (1 U2 1515 1606 110.2 21728
Government Assistance (2) e 0 e (] [} \
Capital Costs (3) 0.6 00 00 00 W
Operationy and 1
Malatenasce Costs (1) SL1 L1 66T %3 T2 750 TR ML
Costs (4) & w3 nS WD LY N WS By N
jd! .
Cash Plows (5) . 4.0 483 529 51 633 60 152 ML M 8RS
Discomated
- Cash Plows (5) . -3 33 365 38 3D 14 0 N3 26T 53 nl .
. Cunalative Discouated b
N Cash Tlovs (5,8) =301 -269.8 <2303 <1905 165,40 -134.0 1042 <159 492209 0
Totes: x
—
(1) Based wpon a delivered price of fael peat of $40-per tonne §d 1904 escalated 6\ amamally.

(2) Anowst of qoverasent assistasce vhich vould result in a 15V fatefnal rate of retura to the favestor,
(3) Dezived from machinery mix and cost estinates developed duriag meetiags vith officials of Techuopeat
lac. and th oundland Depactnent of Mines and lnm. Operations and ul-t 0 costs wete

escalat
" - m stimated ul distance of 10 kilomtns
° s $0.10 fa- 1984, This Tigure vas derived from information c
" o J!Is!llh mllc Utilities Board. A 4% escalator vas applied to this hn cost.

{5) Wanbars way not add due to rousding.
Nave.a disconated payback of tem years and a zero aet preseat value.

~




g & e o
fable -2l
-
PINMCIAL ABLLISIS OF 3,000 TONNE FUIL PRAY PRODUCTION SISYEN - I\ RIPRNDITURR GROWYE
d

(so09)

1 1”1 i ‘lm 199

JULTINSE L BEI (A 1]

Revenve (1) 170.2 180.4 1913 2007 2149
Goverament Lisistance (2) o 00 00 0.0
«Capltal Costs (3) " L 0.0
Operations ad . .
- Mlatenasce Costs (4} (28] 1.y
Olstzibution Costs (4) s 524
Undl .

s (5) AU N UR I (% L AR T ) 1.6

llmuted ‘
—tash Plow (5) S04 3.3 WA 3 267 N6 200 182 153 1S 120

Cumlative Discounted
Cash Plowr (5,6) S04 -195.1 -BLL 1309 -104.2 <06 <53 ALY -0 -1l B

Rotes:

(1) Based wan a defivered price of fuel prat of $40 pexr tomne in l’ll escalated 6% ammally.
* ) kmouat of goversmat assistaxce vhich wild resilt in a ISt mal rate of returs to the lavestor.
(3) Berived from machisery alx ad cost estimtes developed dutlng nmm with officials of fechnopeat
llﬂ. III the Nevioudland Departaent of Ihu anl laexgy, Opmtlm i maistenance costs vere

ted by 0.,
{1} !Il ml-m costof tramsperting each tomme of fuel peat 3 lnn’e road distasce of 90 tilometres
vas 4010 In 1N, This tigue vas derived Eron [aformation costained Ia
Jchedaly, Public Utilities Doard: A OV escalator vas applied to this base cost.
(5) Wumbars may ot 4dd due to romding. .
(6) This spstem would bave a dlsconated papback of ten years and a zexo met present valve.




¢

Capital Costs (3] 'lli.s (4]
~ Operations and 1\

Distribation Costs (4)
Undisconted

Notes:

(1) hsed Lﬁﬁ‘l{lvml price of llll peat of $40 per tonme In 1904 escalated 6% 41

b3 fable C-22

PINANCIAL ANALYSIS OF 3,000 TONNE PUBL PRAY PRODUCTION SSTEM - 10% RIPBADITURE GROVYR

.

5 o 100
5 * 19MINS 1006, 1907 1N 109 190 1ML 109, 1993 194
revemedl) 0.0 12 L5 106 -
Coveranest Assistuace (2) 2160 0.0 [N Y ) 00
(XY 400

111 122.2 144

Maintenance Costs (4) 105 9L
W4 422 W Sl 56 GLe

Cash Mows (5] W0 433 2.2 0.8 B3 362 N0 B0 2004 1T
Disconted 3

Cash MNovs (5) <1905 0 32 7.8 B3 13150 14 85 6. 46
Camalative Discowsted i % .

Cash MNovs (5,6) <1905 -150.2 -119.4 916 <603 -490 <333 -9 L1 c4s o 0e

ly.

the fnstor.
y aix and cost estisates developed duzisg eetings vith officlals of Tuchropeat
lasd Depattaent -l Hiaes and Roergy. Operatioss asd maiatesance costs wre

1,

(2) Inount Lof government assistance vhich wéuld reswdt ina 15\ laternal rate of et
(3) Derived fron machil
[sc. and the Nevfo
escalated annnally by
(4) e esti

nsporting each tome of
vas $9.10 o 1984, This Elgure vas dexived from ll(lmth ool d Iy
Schedule, ablic Utilities Board, A 10% escalator was applied to tlln base cm,

(5) Juders my 0 add du to ronnding.

(6) This systen vould bave a discousted payback of ten years and a zero net p

uq 1oad distance |! 80 tilosetzes

- 300 -




\} fable C-2)
A 3

PURANCIAL AYALISIS OF 3,000 YONNR FURL PEAT PRODUCTION SISTEM - 5\ DISCOUNY? RATE

\

: 1s000) E /

171988 1009 190 1931 192 1993 1954

0.4

ool

Corel
Capital Costs (3]
Operations and

(]

(]
Nalatenance Costs (4) [N TH) i13]v 4 T63 1.9 15T %00 963
, ?

4290 3L N1OBL 2 WA AL W3
Undl ted
Cath Plovs (§) -406.5 4.0 (66 490 52,4 555 S0 2.4 62 TRl M3
Disconted - .
Cash Movs 45} -4065 ALY 3 427 3.1 5 ALY W L 45.2 156
Cumalative Disconated %
Cask Mows (5,6) ~406.5 <3646 3200 -279.6 -136.5 -193.0 -149.1 1047 508 -14.1 309
Totes:

(1) Based wpon a dedivered price of fael peat of $40 per tonne In 1IN escalated 6V anamlly.
(2) is scemrlo vould yleld a 6,48 {ateraal rate of el
(3) Derived fron machinery nix and cost estimtes developed during seel vith offiglals of Technopeat
Fousdlasd Departaent of Nies and Diergye Opetations ad maintemance costs vere
escalated anually by iV,
(4) The astimted cost of transporting each tome of foel peat an average read distamce of $0 mmm
W 83,10 in 1984, Nis Elgure ws derived from faformation catained n
Sshedaler Mblic Gtilitles Board. A 6N escalator vas applied to this base cost.
15) Nusders my a6t add dve-to rouding.
(6) This systen-vould have 2 discomted mlul of tem yurs and a §30,900 net percest valee.

e

- 301 -

to the lavestor vithuwt goveranent assistance.

Y




Table C-24

TUSANCIAL ANALYSIS OF 3,000 f00E PURL PLAt PROOUCTION SYSTRX - 1OV DISCOUNY RAfE

>

Revenue (1)

Govermmeat Assistance (2)

Capital Costs (3)
Operatioss and
Haintenasce Costs ({)
Distr.
Undiscy
Cash Mows (5)
Discouated
Cash Tlows (5)
Cunalatlve discounted
Cash Mows (5,6)

Totes:

S

(3000)

U

19866 1997 1 198y 19%0

uLY 1515 160.6

0.0 [ R N

(A} 0 0.0

e 61y 72,0 163

M4 33

4 524 55.5 59
SN 00 385 0D 3503405 N2

305 -300.5 -262.0 -1 -ll!.l -154.6 1114

m

)

1992

1.3

m

(1) Based wpon_a delivered price of fuel peat of #4# per tomne in 198( escalated §\ aznually.
(2) Amoust of goversseat assistaace vilch vould resalt im a IV internl rate ofretura to the lavestor.

(3) Dexived from machisezy alz ad cost estimates. developed during meetings with officials of T
Nevtorndland Depaztaent of Mimes and Bmexqy, -Opexatios and milatesance costs

)
(LR

y by %
estisated cost'of tramporting each tomme of fuel puat
vas {hl0 in 190, This fgure vas derived fron Information contal

ud In
_Schefale, Pablic Uti1ities Doard. A 64 escalator vas applied to this base custs

(5) Nunbers may mot add d

16

systen wo

ading,

.mh:l of ten ye

Ry

- 302 -

s ad 2 zen0 net presut val

T

¢ road distasce of 10 tilometres
d |




Table €25

TIIANCIAL WALYSIS OF 3,000 YONE PUEL FHif PRODUCYION SYSTIY - 203 DISIIY RATE

0 >

\
[ i e

m un 1986 10 1M 198 1”! mo1992 1M 1M

m . A0 1217 DiLs 1515 160.6 113 1~ 214
Governmert bssistasce (2) W01 040 0507 0, [}
. Gpital Cllh 13- mws oo (2] X
ﬂlltl [CI I I N BTN R T K % uy 5.7 [ XIS
ll!lllb!llll Costs (1) LR (70 S Bt IR ) O & I N 1 B L Y B I T
disconted . ) i *
Cask Meows (5) A W 6 B4 524 5505 Y 6§62 Nl T4
““Hscounted % N N .
Cash Plow. (5) A4 ) 32,4 M6 250 2.3 BT 1054 L6 10
Cunlatin tiscounted -
Cask Plom (5,6) 4 -106.7 -154.3°-105.7 <1004 -T8.1 SA 4L 5.6 -l (2]
Totes: &

(1) Based ypon a delivered price of ful peat of 0 per tomse i 190 ucal
(2) Asont of govarmest assistasce wiich vould nmlt im a 20 interul o
3) Dazined from mciisexy aifand cost utimates dm il
*_ Inc, ad the Tivioundlaed departaeit of Nises and Baerqy, ‘Operating and mintenance custs vere
" esalated amsully by . oo
(4) The ustimated cut of trusporting uch_tomse of fxel put an avenye read distuce of I m--m-)

was {110-n 10, This ligere ‘was dpzived “fron lafozmation contalid in
Schudale, Public 0t115tin Yoard. A (¥ escalater vas applied to this hn ot
(S) Wuabers may net 148 due b round]
(6) Thls sstem vorld have

= - 303 - .




tble €26

PUNANCUS NALTSIS GF 3,00 1ONE UL PAT PROVCTN STSTH - 25\ NKWWE B o

. = . X
N o)
0
1 Gilg A
1984 05 1986 197 10 1983 1990 1, 18w 193 m
smem weme mees e e emee e e TDeee weem e
Revent (1) 0.0 .12 1340 129 1515 160.6 170.2 14 191 w17 ~lll!
Govermeat lnlmm (2) M5 e 0000 0.0 0.8 K02 0O, I
Capital tuts (3) 0.5 1 A0 0 e 0.0 0 b 0E
Operatioss and v 2
- = Malatetance Costs (1) 0.0 510 604 M0 6137 T2.0 6.3 Ny
Oistribstion Costs (1) .0 N1 9.4 A2 330 B
- Undiscomted 3
Cash Nows (5) Ao Wwh 466 B4 20 555 5L Cad
Casi MNois (5) L CWLO K2 290 183 5 182 15.4 1
Comalatin Piscomtd 4 ¢
Cash Mo (5.6) AT.0 -0 1220 T 152 <570 LG NS -1 M0 W
Totes: .| -

(1) fased wpon 4 delivered rice of fuel peat of 119 per time im 1N escalated it amlly

12) lnut of gemnment anistance vich would resalt faa 15V

ol Tate of retuzn to'the invuster,

(3) bezived €ron mehimery alz and cut estinates devedopel dazimg metings vith ofEictals of Techuput
lec. and the levfoundlud Depattat of Mises ind Baersy. Operatioss and mistemance cuts were

uvalited anmlly

by i,
(4] fhe estimated cost of trasportls

h tont of

el put am annge road'tistance of 1) XiTomtnis.

s 18,10 T M. ‘TAls figure W dexived frn lltonmu coatahi¥d s

chedale, Public OEAlities Board, ) 6% escalitor was applied to this base cut,
(5) Tmdees may sot add due to rousdiny.
(6) Mis systea wld have 3 disconted paybact of tem yeas and 2 ser0 net prumst valw,

- 304 -
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Taple C-21
PIBANCIAL AVAUSIS OF RESIDENTIAL CONDUSTION STSYEN - CONVERSION PRON PETROLEON 10 FURL PEAT
= roaos
. i (s000) # e
- A I P
L) & ’ LI
N N t .
1904 1905 1906 107 108 C1989 1090 1981
- sy R
Petrolénn Savings (1) 13
CGoveranapt Assistasce (2) 0.0
Capital Casts (3) % 8.6
Mditional Operations and b
(B
[B]

nate
Tows (5) -

1¢
Cash Moys (5)

Cumelative Discouated
Cash Mlovs (S,ﬂ g

Motes:  * B . ) = i R

9t

(1) Ranunes that THY of an average

amal residestial consumption of 3,600 litres of petrole
904 ba per litre was escalated 6%
perceat internal rate - nlm to the investor vithont goversment

(8] lml lm cost ml ebtained from solfd fuel conbustion lylu- soppliers. Operations and
Maintalace costs wre escalited anaually by 6V,

(4) Assnies that one of fnel peat at 50\ molsture contint 1s equivalent to 210 litres of petroleom
~(see Appendix B). The 1904 base price of fuel peat of $40 per tonde vas thM (1 pu anaon, 2

(5) Nuabars may not 3dd due te rousding.

6) nis mhl vould have 2 lllmmd mhck of m‘em and'a 4600 nt presest value,

- 305 -




) ' / b \
Table C-U . .
.ol £

‘PRTROLEUN 10 PUIL PRIY

PINANCIAL ANALYSIS OFRESIORNTIAL CONBUSTION STSTEN - CONVERSION

. ~ -
v * :
\ s (8000)
19041905 1986 1990 130 1N 199 ml‘
? . Petrolenn !avﬁql [} 00,
*  Goveraeat Assistance. (2} 0.0
Capital Costs (3) .- ".. 14
Mditiosal Operatlons and =
3 . Maiatenance Costs (3) (X} ul
Fuel Peat Costs (4) 0.0 o
¥y . Undisconated L
- Cash Movs (5) Cotld o0
* Disconated " . b
Cash Plovs (5) 4 03 g Wl \{.!_ 0.2 02 0.2 02 02
Conglative Discounted . < . s
- Casb Mows (5,6) . SlA LD G <05 <62 <00 02 84 06 0l
- ‘ Kotes: : ) ’
Sy nxﬁs that 100 of an average 1 esidestial consumption’ of 3,600-1itres ntxv
be displaced bpafuel peat. The 1984 base price of $9.35 pec litre vas escalated 0V 1ly.
2) This mmh‘ yield a 3500 isternal me of retora to the invest ﬂmlt |lmi|ut
- ally by
(4) Assumes that one tony el peat at 508 molstare
pntulm (see l»ndlx The 1384 base price’ ul Euel nn! of 348 per t
(5) by way wt aiedoe to cowdleg,
(6) This systen vould dave a discownted payback of lll years and a 81, m et peeseat value,
" - 06 -

"
s

1




5 i . - s
7/ .
e & {
S .
. .
Table C-29
< PLPMICIAL ATALTSIS OF 'RESIDENTIAL COWBUSPION SISTEN - CONVERSION PRON PETROLEUN 20 PUIL PRAT
- (3000)
'
LTI T LTI L A T T 0 11 w1 1w
x Petrolenn Savings (H‘\ 60 L0 Lo L1 13 14 LS L
(% Corerament Liststance (21 [N AN} [} 0.0 08 00 g.l 0.0
Clpl!ll Costs: (3) 14 00 W " L2 00 L0 0.0
0.0 . 01 (25 W 1S U S U S U S U S G 1
LN X {2 T 2% T X T R T NS N S N}
I T B X T S N S B B Y O B K
Cash Movs (5) : L6 0 03 03 02 02 2 02 Al
“Tanulative Disconsted .

. Cash Plows (5,6) - R W PR N BT T 6 O RN Bt e W I W]

Hokgs: ’

=

(1) Assumes that 700 ni a0 average anawal residential iption of 3,600 litres of petrolesn
uld be dlsplaced by Euel peat. the 1904 base price of $8.35 per litre vas escalated §% anaud
narlo vould 1lcld i lntuul rate of reton to tl: Tivestor vithout qoverameat’,

(4) Agsums that one tomne
(see Lopeadix B). The 1904 base peice of: fuel peat of §30 per tomne b escalated 6V per amama,

(S). Bunbers maycnot add dee to rounding.

(6) nis lymmlll have a disc d mhck ot five years and 2 n 100 et preseat valee,

1y,

Ilu\l gm solid Evel conbustion mte- upplleu Operations and

£ ful put at Y wolstore conteat Is rqulvalust t 20 Litzes of perolesn




Table C-30.

FIBAICIAL ANALISIS GF RESIOENTIAL CONBUSTIOB STSTEN - CONVERSION PROX raqmim 0 1L PRATY,

Petroleun Savings (1) 0.0,
Goveranent Assistaace (2) "
Capital Costs (3) - ~1d
Additional Operatioas a%

Kaiatenance Costs (1)
Pael Peat Costs (4)
Undisconted

Cash Plovs (5] =14
Disconated

Cash Movs {5) Rl
Cumlative Disconated .

Cash Mows (5,6) -1 -

Hotes: |

L

($000)

T m
IREY) 1
o Y]
0o "
6ol [B}
(K} B 0.9
[ S [N}
[} [R I ¥ 02 .l

L1 -l A - -0.]

mn

1393 1

994

(1) Assunes that 708 of an average nlul resideatial :nmlptlul of 3,600 litres nlJemhll

vould be displaced by el peat. the 1384 base price of 90,35 per litre was esca)
(2) his scesario vould yield 1 200 internal rate of ret
t:

(3) Based wpo “cont estimtes obta

Maintenaince costs were escalated

4] dosumes that one t:
(see Appendix

of ml

(5) Nusbers may mot add
(6) this systen vould have a Ih
Lo

o the favestor wit

ined froi
nually

ystens suppliers. Dmlthu m

% per amamn,

by &,
at m nlltlu conteat s mlnlnt to 210 litres of petrolemn
. pllu of Euel peat of $60 par tonne vas escalated
il




fable ¢-31

a

PURNCTAL LEALTSIS OF NEV RESIOMNTIAL CONBUSTION STSTEN - FURL PRA? VERSUS PRTROLEON

»

. TR
Petrolesn Savings u)' (AR R}
Govérmment Mnlstasce (2) [ N

Mditional Capital

Costs (3) : [ XN
Additicnal Operations and

Nalatesasce Costs: (3) 0.
Puel Prat Costs (1) 0.
Undiscomted -

Cash Plows (5)
Olscomted

Cash Plows (5)
Camlative biscomated

Cash Mlows (5,6) 44 -0l

Totes:

w10
o1
0o
o
1o
(XY
o
o
1o

1993 194

(1) Asswsas that 9% of 2 average ananal residestial consunpticn of 3,600 litres of petroless vould
b llulml by fuel peat. The 1904 Dase petrolesn price of $0.35 per litre was escalated i\

anully.
(2) Nhis systen wald yi
assistasce,
13) Berived fron -:iluq lh nl

Is
petrolemn (m Appandix D). The 1984 base price of fuel peat of $40 per tonie

, s,
(!l Tuabers nay not add due to ronsding,

UN1Y Iltlnll Tate of retars to the lavestor withost governmeat

4 during seetings with official
rations and mai

valeat to 210 1itres of
m escalated 6 per

(6) This systen vould have a discounted payback of tve years and a $1,600 net presest value.




fable C-32

PURAICIAL ANALTSIS OF 250 RILOVAT? CONBUSTLON SYSTEN - CONVERSLON PRON PRYROLEUN %O PUL PEAY

4000)

Y B 91915 1986 107 1 l;l). 1990 1391 1992 - 1993 1
Petzolem Savings (1) . .1 566 60,0
Governmeat’ Assistaice (2) 0.0 L
Capital Costs (3) " a0
Mditiosal Opexations and

Malatenance Costs (3) 0 50 53 .0
Fael Peat Costs (4) [Hn LA (R w7 NS
Undiscounted

Cash Mows (5] S0 1) 120 120 15 WD IS1 160 170 1000 191
Oisconnted E

Cash Mows (5) (2 D N 1O S 5 S 1% B 1S S % S U N S 1 B A
Camalative Discounted 2 &

Cash Mows (5,6) S0 -60,2 <511 ~i2.0 <350 <200 -2L5 <155 -0 -4 00
Hotes: "

(1) Assuses that 700 of an average aur sunption of 136,000 litres of petrolenn based on (2 50V

load factor) vould be displaced dy fuel peat. the 1984 base petrolesn price of $0.35 per litre vas
escalated 6% amually, i ,
(2) Anouat of goversment assistance which vould result in a 15V faternal rate of retars to the lovestor.
ry iz and cost estinates di 4 during seetings with officldls of Technopeat
es and Baergy. Operations asd malatenance co

ed anamally by 68, .

s that one tonne of frel peat at 50\ melstate contest is equivalest to 218 litres of
petrolenn (see-ipfendiz B). The 1984 base price of el peat of $40 per tomse vas escalated (% -
peranm, ° K

(5) Nuabers ndy not add due to ronnding,

(6) TMs systen vould have a discounted payback of ten years and 2 sero met presest valge.

\

hY




Table ¢-33

. \ -~
PURAICIAL LUALISIS OF 259 KICOVATY CONNUSTION STSTRN - COIVERSION PROK PRTRXLEDN 10 YURL PRAY

1105 1906 197 1M 108 190 131 19 19 1

T ew mede evns bhee Sueel daum ks ews el i

Petrolesn Wvings (1} 0.0 355, 302 dL2 A5 1 SLY 56D 66 654 106
istasce (20 L7 00 00 00 00 00 00 00 B0 00 00
) FU 2 T YU T X 0 S N N T X O N R ¥
ferations and
ce Costs (3) 0 S0 53 56 R0 6D 6T LD 1S k0
U TE I DR WO X TR IS TS B K I TR S TR A T X}
Undiscomted J
Cash Nows (5) -5 LRI IR B TR R (X I 1R |
Discon!
Cash Mows. (5) -3 [ X * I KR NI B
Casalative Discouated R
Cask Mlows (5,6) -15.3 B X TR S R X ]
& [ 4
Votes:

(1) Assumes that T0\ of an average ammwal consuagtion of 135,
lead factor) vould de displaced by fael peat. The 1904 base petrolesn price of
ws escalated W\ anamally,

(2) Asoust of goverameat assistance vhich voald result in a I5% iaternal rate of retam t:
(3) Baded upen machinery nix and cost estimates developed during meetiags vith officials of at
Isc. and the Beviousdland Departsest of Nines asd Emerqy. Operations asd maistesance costs vere

escalated anmaty by 0V,

(4) Assumas that one tonse of fuel peat at SO0 moisture coatest is equivalest to 219 litzes of
nlullll {see Appendix 1), The 1904 base price of fuel peat of $10 per tome vas escalated 6\ per

Il Iﬂm may not add due ¢
havea

(6) Thls systen w 'pumgl of ten years asd a sero net preseat value,

L )

T sy -

u S

L




Table C-34 5 *

. PLNARCIAL ANALTSIS OF 250 RILORATY Cﬂﬁﬂ!f!ﬂl STSTEN - CONVERSION FRON PRTROLEUN 10 PURL PRAY

s o s

f 1904 1905 1986 1987 Q500 1089 1990 191 1992 1993 I

owsi anin amsal e sess lahe. meie. cede! wwew  swas. mems

Petrolenn favings (1)

NI %2 10
Covecanent Lssistance (2). o0
Capital Costs (3) ueone

Mdditlonal Operations and
Naiatenance Costs (3)

Tael Peat Costs (1)

Undiscounted
Cash Plows (5)

Dlscounted
Cash Plows (5) -0 212 1.5 LT 166 153 M 10 R4 IL0 10,2
Conalative Discomated .
Cash Plows (5,6) -100.0 L3 AT A LT OILT BT T 50
Notes:

(1) Assumes that 30% of aa average annval consumption of 191,008 litres of petrolesn (based on 2 TH
load factor) vould be displiced by fuel peat. the I384 base petrolesn price of $0.35 per litre vas

escalated 6% ammally.

This system vould yleld a 263 intersal rate of retura to the lavestor vitl
assistance.

*(3) Based wpon machinery mix and cost ‘estimates developed ag meetings vit el
Jechaopeat [nc. and the l:vlmdlm Department of Nines and lnm. Operations nl nlmnm
costs vere escalated anumally by §

(4), Assuses that one tomne of fuel wt at S0V molsturs_content is equivalest to 210 Iitres of
petrolenn (see Appendix B). The 1384 base price of fuel peat of $40 per t was escalated 6% per

t goverament

d
{§) This system vould bave 2 Ihmml mnrl of six years aad a #50,9 t presest valos.




sy ’ N T tablecs

4. %
, FINANCIAL ANALTSIS OF 250 CICOTATY CONBUSTION STSPEX - CONVERSION PRON PRTROLRUM 3O FURL PRAT
(5000} - |

« . 14185 190 107 190 100 19%0 191 192 1993 19

Petzoleva Savings (1) - " W 109.6 1184 1218

i ¢ Lssistance (2) 2] [A] ]
v Costs (3) ' LA ) " .
Mditional Operations and
Malatemance Costs (3) 560 60 636 L1 18
Fael Peat Costs (1) WY AL2 LT 6D 4l snl

Undiscounted
Cash Plows (5)
Di:

5
) . Cash Mows (5) S0 212 25 A% 1D 1T AT L6 150 15 ¢
Camalative Discomnted . ! 2
Cash Plows (5,6) <1000 -70.0 <503 <305 19 LD 16T 337 SMD 65 0.9
o Totes: . , . )
) ¥ / °
(1) Assumes that 0% of an-average a (1 tion of 191,000 litres of petrolean (based on a 708
. load f; wvould be displiced by fyel peat. The 1904 base petrolenn price of $0.35 per litre vas

escalated I\ anamally.
(2) This systen vould yleld a 30,50 Internal rate of retorn to the investor vithout goverament
assistaee, .
m lnll mru:lll
M the I

iz ad cost estinates developed during meetings vith officials of Yechuopeat
idland Departsent of Nines aad Ruerqy. Operations and malatenance costs vere

( fuel peat at 500 moisture conteat is equivalest to 210 litres of
nlnllu (m lnnllx B, The 1904 base price of fuel peat of $40 per tomne vas escalated iV r
ez amm,
s (5) Bumbers may aot add due
4 « (6) Tis systen vould have 2

nllhﬂ plykck of six years and a $00,900 net preseat value.




fable C-36 -

PISANCIAL ANALYSIS OF 500 KILOVATY CONBUSTION STSYEM - CONVERSION

AU 10 PURL“REAT

($000)

ptil] ‘l"S- 1906 1907 1900 1989 19%0 1991 1992 1M 19

: \ ) u

Petrolemn !Ivh“) i 0.0 TL1 7540 TS WD 0.0 950 1009 1069 Q1.3 1.1
Governweat Assistance (2) 1100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0, 0.0 .00
Capital Costs (3) L1000 08 00 00 00 0.0 0.0 0.8 0.0 00
1dditional Operations and ¥ L

Naintesance Costs (1) 8.0 100 10.6 1L2 1LY 1.6 DA 20159 159 L)
Foel Peat Costs () 00 305 d0.8 L3 45 8 § 519 @l S,
Uadisconnted . "

Cash Movs (5) MO0 226 .0 2540 269 2L 32 321 340 60 2
Discounted =

Cash Plovs (5) RUNRSA 167 154 M2 10 1l AL 1.2 8
Conelative Discouated

Cash Mlovs (5,6) <1400 -120.. 155 <100 559 -0 <301 196 8 0.0
Totes:

(1) Assumes that 700 of an average amaval consumption of 273,000 litres of mulm lnll
be displaced by fuel peat. The 1984 base petrolewa price of $9.35 per litre alated
o468 amnsally. v
{2) Awount of goverament assistance vhich vould reselt in a 15% int
to the Lavestor.
(3) Based upon machinery mix and cost estisates developed durisg meetings vithofficials of
fechaopeat [nc. and the Nevfoundland Departsent of Mises-and lmu. Operations and
nalatesance costs vert

al rate of retars

aleat to 210 1itees of
N m ma base price of fuel peat of §10 per tenne was escalated

(5) Nunbers may aot add due to rousdiag.
(6) This systen vould have a disconated payback of tem yeacs and a sero set.pagart valm.

< /-
4 - 314 -




Table C-J1

= PINANCIAL ANALTSIS OF 500 KILOVATY CONBUSTION STSTEN - CONVERSION FRON PETROLEUN 10 PULL PRAT

1s008)

1900 1905 1966 1907 100 100 1990 1981 1992 1393 19

.Petrolem Savings (1) ne .
Goveraseat Assistance (2) 0.0 0
Capital Casts (3) 0.0 "

Mditligral Operations and i '
Maintenance Costs (3) 1.6 1.2 1LY 1.6 14 M2 150

4.3 459 L6 SLS 506 ST

ST 6 2540 W4 3L IS5 16 W ALy su) 602

counnl

Cash Mews (5) RUBEBIRESLE) 17 1L 166 160 154 18
Cumalative Disconated s .

Cash Mows (5,6) ~173.7 -153,6 -134.4 -115. M4 6T -6 -3l -l 0
Totes: )

(1) Assunes that T\ of an average asssal coasusption of 273,000 litres of petrolesn (based on a SO0V
load factor) would be displaced by feel peat. The 1984 base petrolesn price of $8.35 per litre was
escalated IV anmmally.

(2) Asoust of goverasest assistasce vhich would result in a 15V Intersal rate of retura to the fsvestor.

(3) sased pen machinery iz and cost estimates developed during meetings vith officlals of Techaopeat
Insc. asd the Neviousdland Departaent of NMines and Baergy. Operations asd maistesance costs vere
escalated anamally by 0V,

(4) Assumes that one tense of fuel peat at SO\ soisture costest Is equivalest to 210 litres of
petrolenn (see Appeasdiz B).-The 1984 base price.of fuel peat of $40 per tonse vaw escalated 6\ per
. . ) s

(5) Nusbars may not add due to romndlng,

(6) This sysl ald have a disconnted payback of

St




/
7 Table €38

PIBANCIAL ANALISIS OF 500 KILOVATY CONBUSTION STSYEN - CONVERSION FRON PEYROLEUN t0 PULL PRAT

(s000)

1984 1905 1906 1987 1968 198y 180 1891 1390 199 1sm

Petroleom Saviags (1}
Governnent Assistaace (2)
Capital Costs (3).
Mrmlﬁnl Operations qad

Maistenance Costs (3)
Fael Peat Costs (4)
Undiscounted

Cash lows (5) -250.0 LT SLE ST SO 6LS 652 @1 M T
Disconated . 3

CashFlovs (5) S50 413 30 360 332 6 W2 N0 20 20 200
Canalative Discouated . .

Cash Mows (5,6) =250.0 -200.7 1607 -132.7 -99.5 -609 -40.7 -7 9.2 3L SLE

35.1 61.6
(X} [A)
(A} (B}

06 1.2 1LY 1.6 14 W2 150 153 168
(IR I ISR O I ST T B (S AR (I B VU B V4 A

Notes:

(1] Assumes that 90N of an average amewal consamption of 302,000 litres of petrolesn (based on a 708
load factor) vould be dlsplaced by fuel peat. the 1384 base petrolesn price of 30.. 35 per litce vas

ntersal ggte of retora to the lnvestor -mm q"l!llﬂt

[¢]] laud wor llmm) nix and cost estimates developed during meetings with officials of
fechaopeat foc..and the Nevoundland Departmeat \l Mines asd Baerqy. Operations asd maiatenance

to 210 Litres of
s escalated

(5) Nunbers may not add dee h rounding.
(6) nis mku vould have a discounted paydack of )bt years and a 51,600 net presest valee,




Tible C-19
‘e TINANCIAL ll“l;lll! O 500 KILOVAT? CONBUSTION SISTE - CONVERSION PRON PETROLEUN 10 PUIL PEAT
X .
($000)
5 N
—— @

1904 1905 1906 1007 1900 I%8S 1930 (1991 1992 193 oM

19,4 236.9 255.9
60 0 00
()

3.1 2
e

— Petrolewa Savings (1)
& Goveraneat Assistance (2)
Capital Costs (3) 3.0 0
4 ‘Operations a‘
~5 Naintenance Costs (1) [N .2 150 159 16
Pael eat Costs Nl - ] . . 312 10 1
Undisconated ) 2 e
- Cash Mows (5) S50 BTS2 602 66 TR0 020 %06 1001 105 1218
Discoanted . .
Cash Movs (5) B L BT 2% R PSR | 1% S L U V10 G 25 B AR T B §
Camlative Discovated ¥ | 5
Cash Mows, (5,6} <2500 2007 1667 -12%1 -99.5 -0 -SL1 -167 104 S0 MLS

'/ (17 Assunes that 0% of am average anawal coasuaption of 302,000 litres of petrolenn (based on a 70%
load factor) vould be displaced by fael peat. the 1934 base putnlm price of $9.35 per litre vas
- uscalated I8 ammally.
This systen would yleld a 248 faternal rate of retura to the
A the §

7 wix ad cost estimtes developed diring deetings vith officials of t
ovsdland Departaent of Nlaes aod I . Oparations and malatenance costs vere
ited anay

1y by 68,
that one tomae of fuel peat at 500 umm conteat is equivalent to 210 litres of
(see Appendix B). The 1904 base price of !lll peat of $49 per tome vas ||_nlg!|9(

mestor vithont governaent

ance.
upon machli

(L]}

wl

(!I lMx' u ot add au to conndlng,
(6) nis mm ould have a discomated payback of um mn and a2 $01,500 et preseat value,




fable C-40

PINAICIAL AWALISTS OF 2,000 KILOVATE.CONBUSYION SISTEX - CONVERSION FRON PETIOLRUN YO FUIL PRAT

I 195 196 17 1K L‘li 1990 1991 1392 199 1y

Petrolenn Savings (1) 8.0 20

.3 3014 3590 300.5 4033 4215 43,2 A4

Goveranent Assistance (2] 00 0 ] 0.0 0 . e

Capital Costs (3)° _600.0 0.0 0.0 0.0 06 0.0 04 a0 00
Additional Operations and . .

Maintenance Costs (3) 0.0 30 310 g BT o w1 a8 sl 0 s

Fuel Peat Costs (4). 0.0 1539 1631 1729 1830 1943 206.6 2103 3L 5.3 260.0

Undiscopated

Cash Plovs (5) -600.0 1004 106.5 112.0 119.6 126.0 1.4 1425 1510 160.1 169.7
. Discodated . * . !
Cash Plows (5) -608.0 0.1 805 T2 6R4 630 SKD SLE 400 455 ALY
Camalative Discounted a

.0 -512.7 -432.2 -354.0 -

Cash Movs (5,6) .6 -226.6 -160.5 1149 -65.5 -lll.'ﬂ.' s

Hotes: X °

(1) dssunes that 0% of an average amanil coaswiption of 1,091, ;Il ltzes of lll"ll.ll lhl;li o a sy
load factot) vould be displaced by frel peat. the 1984 bage petrolean price of $0.35 pet litre vas
escalated A a wally,

y alx and mt‘mn‘u. f— during setiags vit £ Techaopuat
e, and llt Tevtousdland Departaent of Hlativand Roergy. Operations and malatesance costs yere
escalated amamally by 0.
(4) ssunes that oné tomme of fuel peat at SIV molstare content is equivaleat to 210 Litres of
vltulm h Appendix B). The 1304 base price of fuel peat of $40 per tomse vas escalated
8 pe
(5} n-uu uy lut add.dee to roundlag.
(6) This systen vould bave 3 dls:ulltel payback of tea years




fable C-

) -\ .
PLVARCIIS MMALISIS OF 2,840 CLLOVATY COMTSTION SISTES - CANVEESION 1208 BRTROLITN 10 UL it

(s000) & %

I 1005 1 10T 19K 1909 1990 1991 13520 1993 19

4.3 5263 5604

Petrolenn favings (1) 00 2043 301 316 v!!l.l 6. a1 4512
Goveraneat Lssistance (2) [ T A I Y S N R N B A N A A AR
00, 00 03 00 00 00 60 0.0 B0 0.0

Capital Costs (3) e
and

INY] WI BT OIS N1 6 5 A s
(X] 12,9130 1900 060 2L BLACHSD 2600
-6y 150 190 1567 ULT 1000 2100 a2 2510
Cash Heon (5) RN TR I TN P& SR RO TR T S W KT B B
Casalative dlscouated .
ash Plow (5;6) 60 5127 4209 -3S.T 2660 1092 -1IS.0 04 255 LA IS5

Totes: ¥ 2
waaey (1} Aagunes that 700 of an average amml mqthl of 1,081,000 litres of petrolesa (based ca a SNV
J), “1ead facter) vould be displaced by fuel peat. The 1904 base petrolesn price of $0.35 per litre was

escalated 0\ amumally,
[H] nll lmu vould pleld 2 20, AV Iaternal Tate of retars to m favestor withost goveramest

0] luu pon machinery iz ad cost uu-tu developed during neetlagh vith efficials”ef Techaopeat

Tnc, aed the Beviousdlasd Depactae Nines and Baergy. Operations and maintesance costs vere
escalated anamally by 6V,

(4) Assumes that one tonne of fuel mt at 51\ molstare cor 15 equivalent to 210 1itres of
petralens (see dppandix ). The 1904 base price of fuel peat of $10 per tonse vis escalated
%z, -

(5) Numbers nay not add due

(6) This spaten vou!

onnding, . B} ’
ted payback of eight years and a $155,500 net preseat v'alnm

. f




~. K
N - - -
\) %
‘ © table -2 ' '
"l_lltﬂ_’a ATMISIS OF 1,’”0 KILOG)TY CONBUSTION STATEK - CONVERSION FRON PEIAOLEUN 10 FURL PRAY
‘ N - ;
L . : o ’ ' .
o ; N . > -

1984 195" 1906 1987 ane. 1989 1990 1891 1 1993 ‘l!!l >
s 5 muse - ¢

Petroledn'Savings (1)

0.0 518 SI2.5 515.1 G086 4.9 16,0 16,6 157 1647 -
. Governpent Assistance (2) 0.0 0.0 00 0.0 00 0 008 00, 00 00 .
¢ ﬁ’ 9.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 00

Capltal Costs (3) . - 00,
dit Operations and
Naintenance Costs (3)
Pael Peat Costs (1)
i Undisconnted E . . :
», W Cash Plovs (5) -600.0 2007 2170 230.0 4.8 2504 213.9 0.4 3000 3263 NS
- . Discouted &
BB Cash Mlovs (5) \ -600.0 178,00 1641 1512 139.4 120.5 110.4 1092 100.6 92.7 " 455
L Cumalative Discousted § %, \
: Cash Plovs (5,6) 0.0 -422.0 -257.9 -106.7 307 16L2 279.6 NGB 40945001 L6 :

B 3
Notes: N

0.0 34T 40 IL( 5.0 .87 5.
AL 2807 3163 330,00 3480 3700 ML L6 ML dR2

_m lllllu that "\ of an average amaval :illnytlnl of 1,527,000-1itres of petroless (Blnd onali
:;ad !lt:;ﬂ ould be displaced by fue} peat. the L31 base ymllul price of $0.35 m escalated -
an i
1) This systen voold yield l)l‘ m:el Imml ate of mln to the iavestor vithost nnumt .
assistance,
(3N Based ‘upon- machinery nix and cost mlum developed daring méetings vltl lﬂl:llh of hchumt
fec, and the Newfoundland Department of Nines and Roergy. npmllun and mintesance costs vere \

e tome of fuel-peat'at S0\ woistare cortent is equivale 210 litrés n(

. Agpeadiz B) The 1984 base price of fuel peat o

P N . &% per anmu, ok o . 5

ki ¢ (5) Nunbers may not add due to. rowdtng. - . ,
(6) This systen vould have a discowsted paphack of four 1lln nA ] Ilﬂ m net preseat value. :




fable €-1)

PUIASCIAL ANALYSIS OF 2,080 KILOVATT CONDUSTION SYSYRN - CONVERSION PRON PRTROLEON f0 PURL PEY

($080)
1904 1985 1% 1M
Petrolenn Saviags (1) 0.0 51.8 5510 §i1.0
Goveraneat Lssistance (2) 0 0 0
Capltal Costs (3) 5 0.0 08 0.0,
Additional Operations and
Kelatenance Costs (3) 0.0 . e 33
Pael Peat Costs ({) 0.0 M1 ma lll )
0.7 a2 251
Disconated
Cask Mows (5) 0108 1TL8 165.6
Comlative Discounted
. Cash Pows {5,§) -40.0 2502 -84.6

Totes:

il

.1
"
0.0

15.1
.0

m.e

159.5

(B}

19

6.3

.9

s
3086

1514

Ll

ud
s

1991

12.6
m.

.5
uLe

5.3

18394

191 1993
1 473 021
60 80
0.0

[ A

81410 507
61 LT 2

A1 45700 5003
150 1301 146
5.1 183.2 0.8

(1) Assumes that 90% of an average asawal coasumption of 1,527,000 litres of petroleas (based o a 70%
load umn vould be displaced by fuel peat. The 1304 base petroleun price of $0.5 vas escalated

Techoopeat

© Wl

(1) iz lylln vould yleld a 420 Illunl Tate of retara to the lavestor vlmlt ‘qoveroment
assistasce.

() Dased wpon machinery nlx and cost estimates developed

lated anmally

t add dee to romding.

at of $40 per tonze vab escalated 4 per—"

lhq metings vith ofEiclal
nd the lulmﬂm Departneat of Nines and Dnergy. Operat|ons asd maintesasce mt: wre

y by 6%,
5 that one toame of fuel peat at 500 molsture content Is equivalest to 210 litres ofy
i (see Mppendix B). The 1984 buse price of feel

(6} This systes vould have a discouated papbick of fout years and . $907, 400 net puull 'lll!;




fable ¢4

PUIANCIAL ANALYSIS OF RV 250 KILOVAT? CONMUSTION llﬁﬁ -

- {3000} f
-
/ ! 190 1905 1906 1907 1988 109 1990 1931 1992 1393 194
- ST e g e e s gy e e
Petrolenn Savings (1) 0.0 355 317 WY 23 Wy e 60.0
- Coverament: dssistance (2) 0.0 0.0 00 00 e [X]
Additional Capital % . = .
Costs (3) .0 [ EUT X S A I IO X I N )

Additlonal Operations and .

Maintenance Costs (3) 0.0 50 5.3 56 60 63 6 71 LS50 Ml
Teel Peat Costs (4) 00 192 204 6 229 WD 28T 213 WY NS
Undiscounted .

L Cash Mows (5) 4200013 120 17 15 M 1S1 16,0 1.0 M0 18

Discouated

Cash Plows (5) U I LR % U 7% N D% B 10 U 7% S N I M SN B S B
cumlative Discomated
_ Cash Plovs {5,6) B LI T T 15 Y V5 W 10 SO VDU /I 116 T I O 0 W L A £ B

¥ ites:

(1) Assunes that foel peat would accownt for 700 of the total energy requirements of 136
of petrolesn equivaleat (based on 50 loam factor). fhe 1304 base petroleus price of
litre vas escalated 6% amually.

(2) This dysten vould ylell 4 6LV faternal rate of retura to the favestor vithout govermsest

cost estimates developed dmu meetings vith official
hciumz Inc, ud th RevEorndland Departaent of Nines and lm". Opecations and mal

. costs vere escalated anayally by 6%, .
S (4) Asswmes that one tomne of fuel peat at 5ON:malstere coatest Is equivaluat to 24 litee -l :

A petrolenn (see Appendix B). The 1904 Nn peice of fuel peat of $40 per tomne vis escal

per anni

(5) Nusbers may add due to o1
(6) This systen vould have a disc

payback of three years asd a $49,000 met presest vi
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.

Costs (3) 0 00 0.0 00 60 0.0 00
Additional Operations and .
Malatenance Costs (3) 0.8 51 5] 5.6 G0 & 6T L
Fael Prat Costs (1] 0.0 WY 6 324 M4 364 6
Undlscoanted . ?
Cash Mlows (5] 04 L oLy w2l 22
Discouted
_ Canh Mows (5} ooocled LS 13 L27L LI Loy
Camlitive Disconsted .
Cash Mows, (5,6 S U R KR MR I I 5 BT 1% S 0 S 5 R A A A A )
Notes: .
[}] lm‘ 1 peat woald a:ika for 0% of the total emerqy requiremests of 136,000 litres
of pel ivalut (based on SOV load factor). The 1984 base petroless price of $0.35 per
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(3) darived fron macl y aix and cort estisates developed duriag seetings vith officlils of
fechmopaat [nc. and the Immdlnd Departaent of Xiaes and Raergy. onmlnu asd mlatenance
costs were escalated amually by
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APPENDIX D

DETAILED ECONOMIC ANALYSIS CALCULATIONS
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1. GOVERMSENT_ REVENJE NODEL (4000)

Profuction Systeas (Tomnes)

. Yt oofonse MG Cons:  MGE._ fons.
0 %6 0.0 720 6.0 1200 200.0 6.5 B0 270.5 8.5 0.0
T 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
k] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
: 400 0.0 0.0 00 00 0.0 0.0 00 0.0 0.0 0.0
500 0.0 0.0 0.0 00 0.0 00 00 0.0 0.0 0.0
600 00 0.0 - 00 00 0.0 00 00 0.0 0.0 0O
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
800 00 00 00 00 0.0 00 00 0.0 0.0 00
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 000 0.0 0.0 00 00 0,0 0.0 00 0.0 0.0 00
» Tohals 9.6 0.0 120 6.0 1200 2703 ¥8.3 W0
o~
Notes: : ; .

() NG refers to mchinery and equipany’ expentitures.
() Cans, refers to construction unm ‘penditures.

\




; g ’
z x
®
Cosbustion Systess ($000) ;
\ <
Residential i 500 kv 20ty (X

- Total Total  Ispact lepuct
MAE.  Cons.  M.LE. Cons.  M.RE.. Cons. N.4E Cons, M.AE.  Cons. &P &P

00 8.5 4300 1500 1,579.5
00 00 00 00 00 0.0
00 00 0.0 0.0
00 00 0.0 0.0
00 00 0.0 0.0
0.0 00 0.0 0.0 )
0000 0.0 0.0
E 0.0 00 0.0 00 .
L0000 0.0 0.0
' G000 | 0.0 0.0 .
0 00 | 00 0.0 0.0
400 6.5 4300 1500 1,515
Notes -
. (1 GIP refer to evoundlund gross dosestic product. - S
~ :
N .
~
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Resource Utilization [mpact ($000)

Price: Value
Tomes  pur  of Peat
Year of Peat Toane Prodn,

0 0 00
1
2
3
: 4
5
.6
;
8
9
10 .
Totals 84,89 47420

Litres Price Value
Petrol.

Petrol. per
Disp.

0

1478180 04
1,761,880 04
L7804
1,780,850 © 03
L7880 08
1,784,800

1,781,805
L7BLE0 06
1,78,80 06

1,781,850

17,818,5

Puat

Si6d
.0

Petrol.

L0




8. Revenue Forecusting §ub-t

60P
wo
Yar  Peat

0
1
2
3
4 68830
s
6
#1978
8

1

6,689.7
9 9,211.0
10 - 9,763.7

Totals

Notes:

0P
Vith
Peat

5,452.7
5719.3
§,126.1
6493.6
6,883.3
1,296.2
7,734.0

4198.1

£,689.9
s,211.3
4,764.0

{$000)

Fuel
Peat

Fuel
Paat
~Holuse

1,613.1
16

Lbld
16,1812

(1) RST refurs to Nevfoundland Sales Tax Revinue.

@ pir

@) CIT ref

fars to Mevloundland Personal [ncose Tax Revenve.
s to Mevioundland Corporate Incose Tax Revenue.

Fusl
Peat
Ropalty

Other
Govt,
Revenue

Total
Revene

bis.
Tohal
Revenie

8.8
7.8

16.6

1.6




€. Euli

Nt Net Nel Net
i PIl i FRP
1.7 4.7 2.3 0.0
Y] 1 0.7 0.0
16 L8 0 0.0
19 ‘15 0.4 0.0
~ “ 1.6 o.§ 0.0
43 1. 0.8 0.0
“ 1He - 0.9 0.0
. 2 1.0 0.0
5.2 21 .0 0.0
5.5 22 Ll 0.0
58 23 11 0.0
5.9 1t 0.0
totes: e
'
(1) FPR refers to Mevioundlasd fuel peat royalities.
(D) 0GR refers to other goverssent revesses.
»
e
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Totals.

Conbustion Systems (k)

(A

]
1386

0.0 0.0 0.0 0.0 0.0
00 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
00 0.0 00 60 00
00 0.0 00 00 00
~00 0.0 00 [ A
2054 1340 00 00 00

- -

P it
ot

500.0

0.0

S

esecse

icooeooo000




16T IT-CIST MOEL - SCOURIO B

LV 4 B IS ——————
. -
AJOR SUPT 10K
Pet. fice 81 "
Inflation 61 ~
Peat Excalation 1
= FUEL PEAT DEVELGPIENT SCENAID
Production Systess g - Costustion Systess Comuption
Tomes Mo sine Toses
1% 0.0 Res. 4,8%0.0 ®,u3
Mo 0.0 T
LW 0.0 . 50 by 1
3,00 0.0 2,000 v w4
s® Lo \,\
10,00 8.0 N 2
N
‘SUMMR JESULTS: . \
With ulization
Benefit-Cost” Ratis “ow ot :
Net Preseat Valee (5000) .7
590 bt
Net Frumt Valu ($000) 309 ’
{
»>
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A, Econoay Sub-todel.

Yo

0 96 0.0 1.0 60.0 120.0 78.0 20,0 206.5

- 00 0.0 0.0 0.0 0.0 0.0 ° 0.0 0.0

276 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

N ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 4 0.0 0.0 00 00 0.0 00 « 0.0 0.0
* .5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
] 0.0 0.0 0.0 #0.0 0.0 0.0 0.0, . 0.0

‘ 7 0.0 0.0 0.0 0.0 ho 0d 00 0.0
] 0.0. 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0

9 0.0 0.0 0.0 0.0 . 00 00 - 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 0.0 00 0.5

Tohls 96 0.0 «

\ Notes: T
y . 2

(1) ME ref and equipment expenditures.
42) Cons. refers to construction related expenditures,

8.5 3
0

00,0,




< Coabustion Systess ($000)

Residential 250 v 500 kv 2000 kv

Note: - - = N

) &P refer .rm.u gross débestic product.

Total
MG

14,172.5
0.0

HE.
Total  Ipact
Cons.  GOP

P TR




>

Resource Utilization Ispact ($000)

Value'
of Peat
Pro

2 T Tofals 864,450 48,3111

Litres  Price Value Petrol.
* Patrol.”  per  Petrol, lspact
i Litre B on 60P

0 03 0.0

18,153,450 0.4 67,9
16,153,450 0.4 “7,139.0
18,153,450 0.4 7,574

16,153,450 — 0.5~ ,021.4

16,159,450 0.5 8,%502.7
16,153,450 0.5 9,012.9

16,153,450 0.5 9,353.6

16,153,450 0.6 10,126.8 2,97
18,153,450 0.6 10,7345 3,110.8
18,153,450 0.6 11,378.5 3,297.4

181,153,450 17,753

30,360.8




B, Revenue Forecasting Sub-Nodel ($000)

6P 80P
o Vith
Year Pt Peat

54520 54527
5,719.1 §71.3
61259 6,121.9
6,493, 496,435.6
6,882.0 6,865.3
7,295

9,767.0

Totals

Notes:

RST PIT  CIT

29,6 2225 2.4
1093 93.7 13.7
15,9 93.3 4.5
1228 105.3 15.4
130.2 116.6 16.3
138.0 118.3 17,2
146.3 125.4 18,3
155.0 132.9 19.4
1643 140.9 2.5
174.2 149.3 21.8
1847 158:3 2.1

17002 1457.3 212.5

Ful  Fuel
Peat  Peat
Area Voluse

0 16,44
845 16,404
864,516,434
4.5 16,404
645 16,434
84S 16,44
B64.5 16,434
8645 16,430
B64.5 16,434
8645 16,430
864.5 16,434

164,348.1

(1) RST refers to Nevioundland Sales Tax Revenue.
(2) PIV refers to Nevfoundland Personal Incos Tax Revenue.

(3) CIT refers to

Mevfoundland Corpor,

Incone Tax Reven.

Fuel  Other
Pt Gowt,
Royalty  Revenue

0.0 187.0
30.9 8.8
0.9 8.5
3.9 8.5
3.9 9.8 -

=309 9.4
30.9 105.4
30.9 nuL?
0.9 118.4
30.9 125.5

Total
Revenue

015
6.3
4.0

ue.
N

%

Dis.
Total
Revenue

005 -
3.7
2%0.1
20,5




170.1 170.1
7.6 62,3
75.9 §7.4

45,0 1,114.0

to Mevfoundland fuel peat royalities.
rs to other governaent revenues.




neot_Expendi

(3000
Production Systess (Tonnes) Costustion Systeas: (k)
S0 1000 00T K00 1000 Res. 20,0 500.0
1586 2054 140 00 0.0 00 T4 3.4
00 0.0 00 0.0 00 00 0.0 00
00 00 00 0.0 0.0 0.0 0.0 0.0
00 00 00 0.0 00 00 0.0 00
00 00 0.0 00 0.0 00 0.0 00
00 0.0 .00 0.0 00 00 0.0 00
00 0.0 0.0 0.0 00 00 0.0 0.0
00 00 00 00 00 00 00 00
00 0.0 0.9 00 00 00 00 00
0.0 0.0 0.0 #0.0 0.0 0.0 4_).0 0.0
00 00 0.0 0.0 0.0 00 90 0.0
1986 2054 1340 0.0 0.0 00 1.4 384
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