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’ . ABSTRACT

‘Ihis'evaiuﬁtioﬂ involved the compilina.of all peftinent .

L]

cost information and the development Qf a model in order to
. 14 . .
forecast the annual operating cost'of'a proposed integrated

sawlogkpulpwooé-fueiwood site on Bonavista Peninsula, .

', Newfoundland (Department of Forest Resources and Lands,'

{

- _Forest‘Management Uﬁit 2). It is an attempt to follow a

Ay

. .. systematic approach to cost ana1§sis of a proposed expanded

forest‘indusﬁry in the area which involves a cedtra;ized
chip processipg operation. Producéion and'tranqpoftation.
paramefers are spééified in the series of mathehatical 5.
equations which comprise the moéel.' The influence of -
varying wood delivery form,‘product selection, and

t;ansﬁortation mode on the annual operating gest can be .

£

N o ;@iémided with use of the model.
Ariamgtni ™ .

‘The aspect of long distance product delivery to market

LS
Sy =

was examined for three modes of transportation: (1) marine -

(2 barge -1 éug system):.(Z) rail ("piggy-back" method of
rail shipﬁ;nt) and (3) ‘road (S—axle“truck-semi-tiailet |
combisation).' Within the production restraint set by the
‘annual allowable ‘cut which places a limit 6n maxiﬁﬁﬂ'?élumg
of wood processed, it was c;;cluded that road transpoft.qu'
the most eccnomical mode.

Potential revenue from the proposed Qperation is

tabulated and intangible benefits expounded. This Qas done

to view costs and benefits in perspective of one another..
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Jme 1973 Federal-Provincial Task Force on Forestrgx

]

recommended an lnvestigatlon into the conceph.of 1ntegra€ed 3j?i;“f

'S .- .
AL e e T, Frabamerh
AL e

sawlog pulprBd logglng in Newfoundland Ll] The 1981 Royal

R
B

Comm1551on\of Foreet Management and Protectlon cgns1dered ;’ - i}de'ff’i‘
the consept ‘in" 1ts study‘;nd‘concluded that aiﬁhough the.:. R ii:if:j
ideaﬁis not widely practicabie it should not be considered ' .ﬂ;‘¥f1ﬂ
-an. 1napprop 1ate concept [2] ;h'lf: f"z i-‘;;:zﬂhfzf_;*‘hfdﬂd;;t!'\ ﬂT,L
f“ﬁi' The 198 Royal Commlsslon reeommeoded the harvestingxof "fh?h?tyél
pulpwood ﬁn fbmoE}fi land reglons, Supply 22nes 2 and {\ L "E
(Figure IL, in order to allevxate the expected deteriorat1on F“‘ v ;ji
of Newfoundland's wood supply.lz] QWith or w1thout fOrest 4.‘ “'t,;f
protectioh, theré is expected to be a wood shortage by 1990.'.;:j; ' :
DeBendlng on the degree of forest protection available wood j ’
volume on - the Island of Newfoundland will fallgshort of .the !
proJected neoultemente bf’ld to 51 percent.[ ] o -.i -,
Consldetatlon of the growing 1mportance of. fuel;ood,'": ;l.«,
'.‘eiong with the J;b aforementioned harvestlng COncepts, haer o b ¢
led 6 the poselblxlity of establiehing an 1ntegrated ; ?‘-f_ f_ é/-‘
sawlog-pulpwood fuelwood\loggi;o site on. Bonavista Peninswla N \5 ;;;l
(Figure l) . b_i' o : . T | | ;
This remote isiand drea. gForest(?ahagement Unit 2; . :( '1 .
Supply Zone 3) will ge investigated by the author as’ a | .
potential area to set up a central eorting and m&rshalling L
" yard because. of the presenﬂ,need to é&lviculturally improve .
o e DA T < : !
» .
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sxte on Bonavista<Pen1n5ulh would not be an attempt toz

T

' sawmills eituated 1n the area

¢ Y o N ) . ,‘ . : - !
. . - M . . . » "y
. N . ',', < .
LI . . -
Lt . A -3 - ' ’
. . ) - s . * . B 4 X -"

the Bonavxsta Peninsula area forest stands, apply full

-

utilizatiop of 1ts availag&e resource base, and supply the

required sawlogs to the Uﬂlt 'S sawmills. Bonavista

3

Penlnsula is spec1fically 1mportant with regards to~§he

sawmill industry because it is the leading lumberwproduc1ng

unit in the provxnce, with apout 1/3 of Newfoundland’'s

" Jenestiten o

However, 1mplementation of this propos‘d 1ntegrated logging
" 'n‘ .a

sns T
": ) LA .

1ncrease the prodUctxvity of the sawmills 1n the a ea, but

1 i

f
' ' \-’

quality sawlog—size logs. ;g’ = ”fia;””t

Implemenggtlon of a clear-cutting methoq fo: $:

1,-‘

. multi—product wood harvesting would have silv1cultural as -

% < Vel

well as economic advantages. A~c1ear cut, which is the

- N i

cheapest anﬂ most practical harvesting metho&. would remove
all standing timber and facilitate egtablishment of a
silv1cu1ture improvement program for future growth. Such a

harvest of poor ,quality- stands, mixed hardwbod-softwood

' ¥t

stands, and stands of non-merchantable growth w1th SCattered

large volume stems could be economically feesxble with the
establishment of an integrated 1odging 81te. ’
A central handling and sorting site would act as a

collection and brokerage poin} the primar& product being

eawloge, with fuelwood and pulpwood)being aecondary "', PR

”

products. Uee ‘ofsa handling yard impliee full utilization

{

B LI W e NN

i
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PO

\\\zources...v Therefore, the transporﬁation aspect

o

"y?g; is principally carried out’to supply sawlogs for the sawmill'

,l:

' with improved productivity per hectare.*{ o . A\wr{'

- 4 ~

of the available resource base. Selection of sawlogs as the

.X ! ' ) \ ' ..
primary product concern would improve availability of larger-____
51ze tlmber and 1mprove the chance for continuzty of the

sawmill industry. If markets for all harvested\wood could

:be found 1ogging waste WOuld be minimized and economic

T

activity in the wood products 1ndustry 1ncreased in the.

Bonav1sta Peninsula reg1on.' o
" " S
Marketability of the fuelwood and pulpwood ks greatly

dependent on transportatlon and handling costs. Prev1ousf

s

' government analysis has indicated that delivery of pulpwood

roundwood by marine mode frofi the Bonavista Peningula to

13

Grand Falls lS about 18% greater‘than frOm present wood
o [2]. : ;

ntegrated logging site needs to- be stressed in/an: econom1

evaluatlon.{ Costs of shipping wood from out51de 8upp1y Zone

1 restrict pulpwood production in remote areas. However, as

' wood supplles dwindle near mills, more distant areas may

ol "H'- e -
become feasible.~:

Yo, . L : .

Presently, wood harvestlng on the Bonavista Peninsula

-

7.

1ndustry and local,fuelwood [51 16]| Full utilization of
these forest etands would mean drastmcally reducing logging ’ "
waste and establishing a desireable regeneratiOn patterm

N \'=

An economi evaluation of an- integrated logging site on ]
¢ p

«Bonavista Peninsula {s an essential step in the . .

e

v ' '
DO "F P “ #
f ' '

e —————— . Vo
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, - . | -5 =
decision-making procéss of whether it is feasible to
establlsh thlS type of expanded forest industry in the area.

It is not the final step because intangible’ consideratlons

Pl

+ as well as federal and provinc1a1 gov rnmept policies are

eitremely.influential*in any future JZvelopmenb.schemes. In

"

a systematic approach'to‘prbject planning, the economic

evaluation is the investigative step of interpreting

pertinent cost and revenue information in relation to any

known socio-econémic and environmental conditions.

*
a

e Db b b A 3 g
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 CHAPTER TWO'

BACKGROUND INFORMATION ON FOREST H%NAGEMENT UNIT 2

The Bonavista Peninsula area, designated as Forest

]

. ” - o
"Management Unit' 2, is one of the nineteen forest management .-

regions of ;he'province of Newféundiand. It is situated on

_the East coast of the island, bound’ by Terra Nova National

\

. Park in the prth, Pipers Hole river system and

Abitibi-Price Co. holdings in the West and the Isthmus of
ﬁ . - N . .
Avalon to the South.[sl'[ﬁl ‘ -

Forest Management Unit 2 is.conta ed in the Timber

" Supply Zone 3. The area is not’consideréd within current

economical transport distance to the province's established

,pulp and paper 'mills. However, this distance is dynamic

with changes in wood fiber values and transport cost. .
The Bonavista Peninsula area is principally Crown-owned

with private holdings near or in communities. Therefore,

" the Newfoundland government has almoét,éxclusive managemént

(5]

éontrol over the.fegion'a,foresi stands.
Approximately 37% of the,Bonaﬁiaté Peningula managemedé

unit’s total area (393,000 hectares)‘i§ classified asl

productive forest land. The remainder is shrub,.barrens,

151 Timber access problems due to

bog, or cleared land.
steep slopes (dreater Eha@'ﬁoo) is not of specific concern

in the region.

‘.
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i part of the fdrest iﬂdustryAét the-turn of the ceﬁtury.' Its - P

fuélwood has maintained its importance as a heat source. g .

contrQIIiﬂé firm of Harvey and Company soon went bankrupt, - ' ;

-‘and the mill closed. Demand for pulpwood from the Bonavista

2.1 Forest Industry , _ . ' / ;

2.1.1 History - CoY | 3

Early utilization of the Bonavista Peninsula's forest

~

. -

- N ,
resource was restricted to the easily accessible stands near
communities, and along rivers, ponds and -the sea. The
waterways not only allowed access and a transport mdde, but

- C S

were the source of the industry's power.

SR e e 0wt s S R E e e

The export of large white pine (Pinus strobus L.) to
. i A

the Btitiéh Isleés for shipbuilding purposes wés é;mlntegial

91gn1f1cance continued until overcutting depleted the stock
to neg11glble amounts.(7] ". ‘

The long term, . prxncxple demand on standlng timber has -
been for domestic use. Copstructzon of homes and boats ;

S

stxmulated the growth of the sawmill industry, while‘

Sawn lumber production increased with the advancément of C

Newfoundland's transport'system. The avallability of rail,

then road mode of transportation, opened marketplaces for
expanded lumber production.(7] _

| “The opening of thq‘fl;st Newfoundland pulp and paper-
mill -at Black River near Swift Curtentvin 1897 treated |

market for Bonavista Peninsula area‘pulpwéod. However, | the

Peninsula area never became re-established despite at empts .




- which buyS‘rough'ldmber qi Bquares for further'prooeasing.

\ ' . . =8 -

P

to export quantities 1n recent years from both: Chance

' -
E-

Harbdur and Bloomfield {Figure 3). - These failures have been' -

r
attributed to handling and transport costs and to

-unfavourab}e market conditions. (71 ‘ - ' i

2 1. 2 Present Status of the Forest . Industry
The sawmill industry is the only perslstent,

commercial, large scale forest industry in Forest Management

. . . : : - - 4 .
Unit. 2. The acquisition of fuelwood from standing timber or

from sawmill residue,’ although of continued major J )
. \ .

'importance. 15 solely related to domestic consumption and is

(51, (6]

not classified as a commercial venture. L. L
_ .The logging method used by thei sawmill operators is a ‘

selective cut (hygrading) With this practicé, the largest

best formed trees are harvested, leaving those unsuitable in

size and shape standing.'MThe impact of this type logging '

" also results in lower quality gene pool which can result

in poor quality atural regeneration and in’ extremely high’

| costs ($1390/ha) to clear off poor stands.’ Spattered

selective logging has been carried out throughout the
man&gement unit, but the major-hygraded stands are in areas
adjacent to the forest access 'roads (Figure 2). |

* +« There wexet517 licensnd sawmills and 6 planer mills ,
operating in the Bonaviata Peninsula area in 1980 [4J [5]’ ?
(6] a sawmill being one which is engaged in production of ‘L 1

rough lumber or unfinished squares, and a ptaner’ mill, one




Chance
Harbour,

.

Bloomfield

Port Blanford
.C.H. White Hills

Legend

e —— Trans’_Carfada Highway

~we=w—=—=  Secondary roads

==~==- ' Forest access roads ’

forest cutover a'r'ea'.(hydradeq stands) !

fl m#jor forested ﬁrea

@ Integrated logging sié{e (Shoal Harbou‘rj v

1

‘Igland Pond -
Ocean Pond

Rapdbm island

. Figure 2, Wood Harvesting Areas of Forest Mﬁnagemen; Unit 2
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.

‘SQuareszl’No kiln,drfihg is done. (8 ' .

Of the 517 sawmills, about 85% produce less than

60 m3/yr. and account for only %0;5%'df‘the unit's sawn

lumber preduction. . These sma}ler sawmills are‘strictly

_ part-time operations, in business only to supplement

(51, [8]

ihcomes Table 2 1 shows the dlsttibution of

sawmrlls in the area by productidn classes. ‘

. ‘,.’ e .o
Table 2.1 Number qf.sawmi{ls by product}on classes . . -~
c ) . . N '

| .
No blaner mills engage sqlély'in puréhasiné.rough lumber or

M .1

Aﬁnual.Produdtion,(fbm) % of Total Mills % of Production |,

0 - 25,000 . B4.B D 30.5°
25,001 - 50,000 : 5.5 { 13.5
50,001 - 100,000 . 5.0 : \r_z;.o

we 000+ . 4.7 . .'33.0

A e e a o

“

v .

. Rough lumber, mostly.in the form of squares, is sold
thé planer mills. These planer mills. produce dressed
lumber. with the three (3) 1arger ones locnted in the

Bloomfield Jamestown area handling most of the Bonavista
51,060 S

*

Peninsula ares' s rough)lumber

The average gnnual_production in the 1980-81 fiscal

3

: l
year was estimated at 42,000 m~ or about 9 million fbm.

With.the annual allqwable'cué {AAC) for sawlogs set at 7

to
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2.2 Forest Resource

[ 2.2.1 Sp'e_cies ' ' '
' The principle commercial specie,s/of ,Forest Management

# : Ql\nit 2" are .balsar;\,_fir (Abies balsamea (L.') Mill.)‘.and black

. . spruce (Picea ma@ll.)s.s.ﬁ.). ,'i‘heir combined timber
A . ’ 1

- volume comprises 89% of the total forest composition, with

the rEmaining volume being white birch (Betula papyrifere

Marsh.), whlte spruce (Plcea glauca (Moench) Voss), larch

_(Larix larlcina (DuRo:.) K. Koch), trembllng aspen (Populus

tremuloides Michx.), and' red maple (Acer rubrum L.). [5] (71

' Primari’.ly,‘ ‘black spruce is found in pLire, e‘ven—ag’ed

stands, and can be traced back to growth following the
" A
forest flres of the early 1900° S+ This is partxcular’ly

evident in the Northeast portien of the peninsula.”] ‘

Balsam fir is found in mixed. stands with black spruce,

in mixed softwood-hardwood stands, and in pure ‘stands. When

® . s . S .
in association wi h'black spruce, it is assumed the stand

originated followin ires. When in association with

hardwoods or in pure stands, it is assumed to be @\result of
selective. logging practices opening areas of previous forest

cover [7]

T A e e A H b e o B b
.
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Table 2 2 Gross. merchantable volume by spec1es and age

«classls] " -
Merchantable Volume by Age Class e
(md) )
. . e
® ot .ﬁ_‘_—‘_—*."
Speties 417-8‘0 yIrs. 81+ yrs. Total " Percent~ -
. 4 ,
Black - : : s T
Spruce .4,658,000 901,000.° 5,559,000 - 51%
S ' § .
Balsam - o -
Fir 2,955,000 1,128,000 = 4,083,000 38_%
White o g - L | .
4Birch ' 633,000 137,000 . 770,000 7% .
Other = " ~ 319,000 70,000 - 389,000 4%
Total 8,565,000 ° 2,236,000 10,801,000

2.2.2 Stand Conditions -

'Alge classification of the productive forest: area

indicates a high percentage of mature ‘and overmature

T

!

/standing timber (Table 2.2). The tombined age classes of

;’zbals_am fir and black spruce account for 89% of the total

volume.

'Oniy 8% is immature and 3%.is."not sufficlently

restocked" (nspy, 131417

. : - . “ '
Ufit 2 Forest Management Inventory indicates .the

productive forest area is classified as e'ith‘e;'j pqsseséing-

medium or poor forest capacity, with 753 of the area of

medium capacity, and 25! pgor.

(5]

The shore of Trinity Bay, with its shallow, rocky belt ‘




b

¢

-

. . :
. 'A.:. ‘ . . ) L?‘ .
of soil and the barren lands of the Bonavista-Catalina area

e

which are a result. of repeated burns, are non productive. As -

well, the barrens of Central Newfoundland which extend into

3

the Bonavista Peninsula region West of "the Shoal Harbour

)

Riv r Velley and the shrub forest . in the area of high

ation Just North of Sunnyside and Come-By-Chance has-

7,

limited tree growth. The ma jor productive forest lands are .

'in the West and central portiens of the the Bonavista f RN

Peninsula riiion (Figure 2).{7] B B .'.'* S

Ed

The sprice hfdworm (Choristomeura fumiferan&~€lemens)

has caused consxderable damage to. the BonaV1sta Peninsula
balsam £ir’ stands since it spread into the area in 1975 76
efHowever, the spruce forest stands have seemlngly escaped

[5]

‘similar devastation . . :.', R S

2,2, 3 " Annual Allowable Cut t(AAC)J

The estimated annual allowable cut is calculated by the
Newfoundland Department of Forest Resourcee "and Lands‘based;
on the area allotment method.with ar volume check. - The areaAw
allotment method is one in which aerialcphotographs are |
‘used to delineate homogeneoua areas of forest types as - well‘ BT
as to define forest stands. The area of the stands are, '
measured and in conjunction with stand volume tables, an
astimate of gross wood volume is obtained. A volume check.“i
entails'%ield measurements of representative fprest stand*v: "
plots in order to verify or: make ellowances in the stand fJ

N volume tablee.

e e S

P

STV
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| Net AAC allows for red ct ns due to steep slopes, <. : . i‘
1solqted stands, }ogging loss and cull, and considers only

g : AL
. productive forest land in-its caldﬂ'etion. Fonest‘, ' '

N SR

///, "Q'. Management Unit -2 has a net AAC of 164, 000 m3. - This

S includes an area overcut of 40% for\a 40 ‘year planning .o ‘j"
1 . . N . » ¥
period in order to reduce overmature stands to achieve a . o oo

) more u;\)form gge diStributlon. Therefore, by the end of the
40 :year planning penod. the AAC-will have to be SR '“‘/

_ . ’ ‘ ) B . : . o i - ! ‘.'-“
. ' £ adjusted. 5] ) . » . . L

. - g . ' . ]

]
<
b iy

An estimated 20% of the merchantable volume is sawlog ;.;_m .

N \

. ".size. Assumind this percentage is directly transferable to , =

",‘: - a sawlog AAC, 33 000 m3 (7 000 000 fbm& becomes*the E L ‘

E : K o estimated AAC for the sawmill industry.ssltg.f'. < é/ku'
' d

"Recent Newfoundland fuelwood studies have: approximat

3 [8]

the Unit 2. domestic consumption at 45,‘783 m Hc’ever,_

;
&
\

IS -
-

it was emphasized that many househdlds burned siabs and e }
edges supplied Erom ‘the numerous local sawmill study ¥ u'.é
-excrhsi le done on productive Eorest land, so there may . not .

s be such'

significant drain on the net AAC as the data

[6] [8] However, the figure of 46 000- m3 will be . : _

used as ‘a conservative estimate of homestic fuelwood . /

s

indicates

. ‘ consumption. a ‘ -‘*- Lo o ;,HN{ o

s . ’ : \ ’ - t .‘"
Combining fue;wood consumption and sawlog AAC - (28% and

203 respectively), the remainder of the net AAC, or about “- . U

85, 000 n” (52%), ‘is available ﬁor future foregm products - . I

industry expansion. : S N ‘ .j‘ 4=

T,
-

. - -;. . L . ; ) ’\ , . ) A.| ".‘ 1
RN Saman !
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:2.3 TranSportggion Network

A ]

4 ',.l Ny The presence of highwayé, rallways. and marine

Lot ' L »_transport fac111ties in Forest Management Unit 2 (Figure 3),

Ll

. " means that a pbtedtial versatility exists in selection of
'-modal ch01ce for product dellvery. Therefore, several
\‘é- o transportation options cen be examined w1th respect to
éharacteristics of goods transferred. L
) o The’ main artery of the - road transport network. in the :
Bonavista Peninsula area .is the Trans Canada Highway (Route
3!1), There are several connecting routes from the peninsula

v

.communities to the Trans Canada Highway. and forest access

P
e ke VRS s

s s e
.

‘ (wroads feeding into these connectlng routes, as well as

T .
._\l

| into the Trans Canada Highway. -
- /44 ¥

"The Canadian National Railway runs parallel to he

Thege is also a branch 1ine running -

K

P ) ’ TranQ\Canada Highway.

*from the community of Bonavista to Clarenville, parallel to

E]

Y ‘;’- ) Route 230i quever, this branch line is in relatively poor

m
R

)/condition'and hae a half- load.capacity restriction_imposed

onit.

4 y

Marine facilities of. varying size and capacity existv'f

o : all along the. coastline.

of ggode by ocean goxng vessels would. require docks or

- S wharfs of suitable capacity and sturdiness. s ",'ff‘e;

However, any 1arge scale tranefer‘ .

L e e ® gagn o aw -
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‘;'y/ -of the industry has led to a diminished supply of sawlogs

Ny

L

321 Problem Statement ' . - '.\

Utilization of the available foé\st resources in Forest

A - 18"‘
" CHAPTER THREE
INTEGRATED LOGGING PROPOSAL -

IR

Management Unit 2 is poor. The area is at a competitive’

disadventage inlfindingfa market for pulpwood-Eecause of

* high transportation costs. Therefore, the forest i stry

—_—

has revolved around the production of lumber.c i )

concentration of manpower, and investment in.a 31ngle aspect

and left forest stands of genetically inferior quality which

have oftenabeen severely damaged during selective logging.

As expressed by Grant ‘Milne in his Bonavista Peninsula

study: -

b

l

*The industry ekhibits,the classic signs

of an over-ex9101ted common property resource .
sector with declining average incomes,
increasing scarcity of’ easily accessible

' resources and inc] easing entry of firms over

161 o
' |

time"

Even the nature of the sawmilling industry tends to lead to

3

\

wastage,\with wood residue from saw kerf, slabs and edges

often comprieing 50% -of the eawlog component of the log.

'The problem this cost evaluation will address is

|' ¥

" the under—utilization oE khe forest resource base of Foreat

l

-Manegement Unit 2 with cpnsideration of environmental and.

i
1

{
{
f

)

e
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socio-economic implicat:{'ons of the limited use of this

resource sector.
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3.2 Objectives

The economic evaluation of an integrated sawlog-

pulpwood—fuelwood logging site on the Bonavista Peninsula is

an attempt to'

- estimate costs which would result' from harvesting,

T

. handling, sorting,.and processing at a central yard,
E . . o L

and transporting sawlogs, pulpwood chips and fuelwood

chips to market; ‘ S

- to develop a costzng model to analyze an expanded and

* versatile multi- product forest industry in the area;

. ’ " Ty
and L, '

- analy}e choice of mode or modes of transportation for
product deliuery*to market based on sensitiuity to'
* prohuctivity of thé the integrated operation}. : !
Thevmulti-prQEuct centralized approach of inteorated
slogglng should mean improved management*of the available
forest resources. With more ‘potential forest products,
f/harvesting will no longer be limited to the best formed

.large trees required for thé sawmili industry. This will

result in more complete utilizationxof the available forest

\

resources, decrease logging waste and clear land for

preparation for improved silviculture.

Versatility in the integrated logging scieme is a

desirsble socio~economic aspect of the operation. By

manipulating product selection with‘regarﬁs to fuelwood‘and

pulpwood according to merket;conditions. there is an
’ L
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increased chance for a continuous, high voJume operation.

1

The intent of this.analysis’ is not to propose an

alternative to the status quo that would drastically alter

the present status of the sawmilling'industry or consumption
of fuelwood for domestic use in the Bonavista Peninsula

area, ‘but to examine an expansion of the present forest

- industry qs“a whole.

» \ *
- A ¢ .

L1

kY4 i

L e v mar) b o tera e L mes e em

'%
|

; w,



-22 =" "
3.3 Methgd jof Evaluation

—

Acéumulation of cost-information for the héfvesting,
the marshalling yard operatidn and the transportation of
products . to mapke£ receiving.ppints is required. Costs will
include purchasing and handling of the tree iength a;h
shortwood_délivéred to the site, sorting, processing:
,réquired-for each product, handling within the yard and
shipping to‘markets. These cost estimates Qill be amassed
from ﬁfevioué federal and proQinciallstudles gnd reppfts by
-conéu;;ants under contract tS them;.as well as from
recommendatioﬂs suppljed to private inaustrles directly
involved'wlth spe?ific aépgcts of the'proédged integrateé‘

- logging scheme.

Cost components for each phase ngxhe'operation and

forest product choice wi;r be ést{pated wiéh s much
accuracy as possible in order to develop a ser ;s of
gathematical eguations which'would;géngrate an gbgregate
\%nnual cost value dependent on annual producgion and raw
material supply characteristics, as well as reflect the \ 
‘effect of the productdﬁranaport mode.

The costing modél will determine an annual operati;g
cost of t#ﬁ total 6peraﬁion opposed to "per unit" costs
because of the difficulty in as?idﬁtng values on a
product~?omponent‘basi§, as_it.dap rgzlized in a previous

~ Newfoundland integrated logging ;rial.[9~

Oltput units of the model will be meagured in terms of’

ATR ) h \

{ . ’ ‘
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the 1982 Canadian Dollar. The model will consist of tﬂree

. parts, which will correspond to the three phases of the

integrated logging operation:

1. Extraction from stump and transport to the site;
2? Prdces&ing and h;ndling at the sitef

3. Transportation and handling from site to market.

v
Input and output volumes or weights used iq,the,mode1 

quuations will be expressed in the accepted forest

I ’
measurement unit (Appendix A) with regards to convention for

L4

" wood fiber form (Table 3.1).

Table 3.1 -Wood measurement units’

- 4

form of weod fibre ° meaeurement unit
roundwood (TL en.sw@ m3 (volume)

sawmill residue - green tonne (weight)
sawlogs , Mfbm (volume)

chips o green tonne (weight)

\kt‘Pulpwood chipe speéiftcally bone,dry tonne {weight)

-

,}‘ : -

To view cost values in perspective, potential revenue
for production will be indicated at 1982 prices. Therefore,
annual -cost and generation of revenue estimates over a rahgé

of production: and transportation characteristics should give

; 1\&
indight into poaaible deciaions regarding oétlmum

situat ons. - 'A
* Pulpwood chips are purchased on the basis of - bone dry
yeight, so when pulpwood chips are specified in the

model, bone dry tonne will be the measurement unit used.

-
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: 3.4 Integrated Logging Site Description

An integrated sawlog-pulpwood—fuelwood logging site
would act as a marshalling,yard/which would receive tree
length or shortwosd logs, as, well as slabs, edges, and
sawdust from local sawmills. The.site would be used for

. storage, prLcessing and administration. Purchased wood, -
either_hardwood'dr softwood would be scaled on delivery,’
Hardwoods would'%e stockpiled‘sepdrate.fron the .softwoods, ;
and then chipped for fuelwcod. Sawlog lengths would pe T

ﬂa : slashed from the softwood which is oE acceptable 31ze.flsome

. softwood would be debarked and chipped for pulpwood. These

* .

chips would ba kept separate from the fuelwood chlps. ; '_' S
.Administratlon wouid keep track of inventory levels, as.well.
as keep the accounts for the many aspects of the operation.‘
3.4.1 Location* - S
Location of the logging site is &f ma jor importance to
‘ " the proposal. It should be centrally located to the "
productive forest areas of the Bonavista Peninsula with,
access to all appropriate modes of transportation.
Availability of euitable land is also necessary. ]
The Blodﬁ/ield*Jamestown area of Bonavista Peninsul is

.. centr ’ly.located. However,.there is’ no.puitable trans-—

. “ ! L '
ortation access. No suitable marine docking facilities
exist in this area: The Railway is restricted to half- Igad

_capacity on the branch line to Clarenville. Road transport

-

from thig“area would mean ap additional distance of about

. 40 km on sec0ndary roads to be travelled when hauling chip&~ﬂ
f . : . .

. o

M s S R e o gt K k. KB Bt ¢ e s
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to market.’
The Bonavista-Catalina area is neither centrally
+ located; nor has suitablg access to the transport modes.
Swift Current”and Come-By-Chance areas are located
outside the productiue forest regions of Bonavista
Peninsula. An integrated logging site established in these
areas would mean increased transport distance both to and
from the site. | . -
. Clarenville would eppear tc be the most,acceptable
‘location in which to.establish an integrated\loggingisite if

wproximity-and access to transbortation'a;e considered.

e

'-hnfoztuneately, there is no land available adjacent to e

community for such:an industry. .

The .area around the community -of Shoal Harbourcknown as

*

"Gravel Hill" appears to fit all ;eQuirements; . Not only

v

. does the eettlement have suitable 'access to road, railhgpd’

sea, it is sit ate irly central+to the productive forest
-
area. The Trans Canada Highway is about 5 km away, the «

’pClatenviﬁle CN rail station about 3 km away, the
Newfoundland Hardwoods wharf - where there is potential for
sharing marine facilities -~ about 3 km away. Of course, an
integrated 1ogging site near Shoal Harbour would require the

LY

- community council's approval.

3.4, 2 Capacity ' Sy
The logging site“would handle a maximum of 93,000 m3 of
wgod-annually. This would consist of 85,000 m 3 of the
‘*l

-}

s et L AT
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-

—

remaining net AAC for Forest Management Unit 2 and 8,000 m>

of sawmill residue (approximately 25% of the 33,000 m3 of
the sawéill’AAC). Of course, market supply and demand could
limit utilization of the facilities which coulé result in
non-mechanical eéuipment downtime and high level inventories
or shortages 6£ products: .

. 3.4.3 Harvestinb'and Transport to Site

All harvestlng operatlons will .be manual cut and skid.
The manual cut and skid logglng method is labour intensive,
_requlres low capital 1nvestment, "has low cost malntenance

-requirements, and is versatile with regards to grodnd

bearing capacity and ground roughness conditioris encountered

< . . . \

during harvesting. A mecﬁanizeg{oﬁe:ation‘is'an abpropriate -

’

congept to bonsidqf when there is a shortage of labour and
well-stocked forest stands. It requires rélaﬁiyely high

. L4
capital investment with the anticipation of high cost

M - * 1 3 " - j 1] .
. maintenance. Since there is no shortage of manpower in the

Bonavista Peninsula area, nor well-stocked forest stands; ft -

L]
’would indicate that a manuél cut and skid operation is the

de91reable one, especially w1th the economlc a&vantage of
requiring a lower capital outlay of monies than the’
mechanized operation. / |

! The cost of roundwood delivery from the. stump to the
integrated logging gite will vary accérding to whether
shqrt%bod or tree-iengthvaod is being transported.

' Iha'shoqywdod could be burchased at the.ai£g wigh:thé

. : by .
cogt of harvesting and transportation to be borne by the

BT
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sellers who would be small-time logging contractors. The.
purchase of tree-length wood from these contractors will not
be conSLdered. Although tree-length tﬂpber extraction
requires less handllng because it involves less stems per:
volume, it does reqque mechanical loading. Shortwood can
be handled manually. Since investment in loading equipment:.
is net attractive to these contnactors because of the
ecattered distribution of standing timber which Makes a

‘ 4
large scale logging operation unsuitable, shortwood. is their

only option. _
/:<;:) Tree-length timber extraction would be carried out by

-

opetators under the admlnlstration of the integrated logging

. site. This 'is to ensure that a reliable suﬁply of tzmber 1s~

available. . '3
. The. conventional mode of transporting tree-length wood

by'self-leading truck and semi-trailer.unfts will be used.

A short haul on existing secendauy higkways and forest

access roads more or less dicteteé~thi% solution.

Sawmili'reeidue‘will be deliVergg:;o the Shoal Harbour
site by whichever—means:of trangport aueilable to uhe
sawm111 operators.!'Residue &111 include slabs, edgeé and

sawdust; but it is expected "that sawdust will be the major

form of sawmill waste since slabs and edges are consumed

(81
loc lly as fuel od.
a y ‘J;p | ,
3.4. 4. Processing ! ' -
. At the integrated logging(;ite, wood wil} be unloaded,

scaled and sotted. Sawlogs will ‘be manually slashed from
B ’ A

I

N

o skl ls

-t et
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suitable sized tree-length'stems. The e;pecteq relatively
low sawlog production volume does not‘warrant meeﬁanical ‘
slashing. All hardwoods will be enipped for fuelwood since o
hatdwood chips are not acceptable to Newfoundland's pnlp and
paper mills. Some softwoods woulg also be chipped fo; T
fuelwoog, depending on fuelwood ané pulpwood nar&gt
potential. Chipping will be done with a selfffeéding ‘ ‘

portable chipper which blows'the chipe directly intb waiting

‘chip vans. .
iSoftwood to be utilized as pulpwood muetififst be : '
debarked anp«then-chipped because of the chip quality

requirements demanded at the pulp milii Naturally% any - -

storage or stockpiling of cnips would require sepakete

Y - holding facilities. | '

Sawmill resgﬁue is accepted at the processing and’ "; ; i_

handling area as potential fuelwood. Any‘slabs and edgeslﬁ .
would be chipped along with othet fuelwoqd.

. one of the maJor consider&t&gns "in, establishing the

N Pt

v . integrated logging site is the versatility of the operation ‘ *J//\

-— ' \as a whole. HoweVer, minimal capital investment is also.of

Y

1 importance in relation to the expectation of marggpal profit Ty

N\

from the ope ation. Conflictrbetween “these decision—making / »
criteria'meaisqé

riorities must be balanced.: This is .
T reflected in the decision to produce both pulpwood and

'\ ' fuelwood chips and in-the selection of equtpment and a C %

establishment of manpower requiremente. Equipment and - ) -A' ]

n,péower requirements w;re determined by consulting ]' ST

- / . ' . ' ) "
) ] e . ¥

- -
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‘Newfound;and provincial ‘government engineers, rgviéwing

w \ -« 'I/

9

publications concerned with chipping operations, and,

of available and appropriate equ1pment

. :
- :A"

3.2 and 3.3 respectlvely.. T Lo v

/ ‘Equipment requiredqfor.prqoeéging'

13

uxpment and manpower reqﬁxrements are presented in Table

" checking specif1cat1ons and detalls ,of productlon Eacities
f12i, {13], l:shrllsl

front .end loa\er (used)
debarker ~ -

chipper . % ¥’
chip storage facilities [ SN

infeed deck (for debarker) o o

~ . M 4 r
v s . . *

+
]

. . . ’ . ) *
Table 3.3 Manpower rquired'for processing

1 " -
o . ‘ o . . ~‘. . ¥ . a" “\
: Ymanagement {3) , e .
foréman o 7 | Yoo .
scaler .+ L
office clerk o
N SRR 4
_maintenance pqrsonnel (1) :
.eéhipméntfoperators (4). - , o -
YRR debarker ..operator (2) » ! B
S front end ‘loader opeérator.
. chipper,operator o e
e .' . *:\ ¢ /
. _ labpurgr (}) e T
- ) .,‘ﬂl . . . : ".",‘

1y

heavy equipment» operators and additional labourers would -

be required if production incqfased to a point where this '

vas warranted.

\ s R
P .

. ,“. Ce , .
. * These are’ requirement§ for low capacity production.. More -

bl

-
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B ‘ R 4 5 Handllng and Transport to Market

=, The short haul of sawlogs to loqal Bonavista Peninsula

area sawmills will be rostricted'ro truck trangport. Again,

r

selffloodiné truck semi-trailer-units will- be ‘used for
" intra~-management -unit transport. . o .
éhip"povement,ha’s potentially three modes of

transportation which can bel utilized. %Deperiding on which
v .

mode is chosen, storage capacity and facllity requ1rements

3

will vary. With road: and rail (plggy-back) transport; chips

A ' would be blown directly into wafting chip vans at all times.

g "A \ﬁi i -
T . There would always be an appropriate number of spare chip
.vans to hold potential productxon when previdcus production

fogt

; T is in‘iransit. This means there is-controI of,hanolingzand

stqrade. Stockpiling is required for the marine mode since
" there is noshandling ﬁdvgntagé in the use of'chip vﬁn
: ' ~ { '

For road tranaport of, chips, there would ‘be no

transfer of chips until arrival at the Abitibi~Price Mill in

- ¢
Grand Falls (chip market}, and this éase in handling is

reflected as an economic advantage. Likewiée, availability

Y " and efficiency of this mode means shorter round-trip times
and !1tt1e scheduling aifficulties.
1Y " Using the piggy-back' method of rail transport would
| eliminate the problem developed by lack of speciwlized chip
. rail cars. Standard length 40-foot vans would ‘have to be
trucked to- the Clarenville CN rail station to be loaded onto

rail flat cars. 5ike road transport, there 1s no:direct’

2

ne
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handling of chips until vans reached the mill, but the van

itself must be transtgtred twice. Rail mode of transport is
suitable fo; regular, high capacity hauls over long \
distances.
| The mar;ne:mode of transport for chips requires that
the chips be,«'transffznrred from the site to’.do‘mide,_ as well

as form the receiving déckside términal to market.

‘-Utllizat1on of a barge-tug system would be suitable because

- of the homogedeouganature of wood chips (despite having two

types of wood chips - pulpwood chips and’ fuelwood

chipgfuﬁh\\

/

"Howbver, to be‘%eonOmically feasible, production must be .‘

suff1c19nt1y high and the trahsfer of chips4gz and off the

barge properly and efficiently handled. ‘y L S

-

o ‘ -

' : [
. .

- .

.



- gy s ey

- 32 -
CHAPTER FOUR

ECO%PMIC EVALUATION

4.1 Costing Model Development:

Harvesting and delivery aspects of the economic

evaluation which are considered to contribute significantly

to the woodvprocurement costs of the operation are explained

H

durlng the first part of the model developmeﬁt. Explan&tiOn '

of the proc9351ng gituation and how the annual costs are
determined for this phase are stated in the-second part. In

w

the~third'part,uthe thres transport modeé of marine, rail,\
and‘rOad, as well as the handling and'Storige rgquirements?
for each, is examined. ' |

Three cost equations are developed’to indicate
component costs of the three phases of the oPeration. Each

oSgponent cost is dependent on a number of variables. The

relationship between the component costs and the variables

*

is explained in later parts of this chapter. The first cost.

equation is the:cost of wood procurement, é(l); the second
is the cost of précessing, C(2); ahd the ‘third is the cost -
of product tranaportation to market, C(3). Tha summation of
these three coat equations indicates the total annual
operating cost of the 1ntegrated loggiqp site. -

Wood procurenont costs include felling, sk idding,
handling and transpo tation to the integrated logging site

(Zmble 4.1)., The cost comoonents of this phase are related
* 4 -

' to the amount of shortwood; tree-length and residue

g e 2t A e A s 3
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delivered to the site. The volume of cach timber.form and :\“\

the weight of residue delivered are the variables for cost

o

. equation C(i). g A
Table 4.1 Wood Procurement Costs ) §

-Tree-length Procurement
. fell A . .
skid
sort
loading onto truck semi- trallor
. line haul (road)
of f~1loading

Shortwood Procurement
T purchase from contractors

. A

Reéidue Procurement
purchase from sawmill operatdrs

- ' - Road Maintenance ,

. - Stumpage Fees E _ ' ’ _ ;
. * §

" The second cost equation deals w1th the processing of
the wood (Table 4.2). The varxab}zs for the equation are
‘ the capital recovery .(factoz' (CRF"')', and the amount of
® )

pulpwood chips and fuelwood chics produced.

Processing includes handling at the site, debarking

pulpwood roundwood, chipping of all pulpwood and fuelwood
with separate storagp of each chip pcoduct. Sort, and manual
slashing of sawlogs is 3135 part of processing. .

e

L]
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Table 4.2 Processing Costs

;. ) Fixed Cost ) }//

capital cost of béilding and machinery
\

leasing ‘cost of land ”

“\\- ‘ . ' i R 4 0
Y management ) ‘

maintenance personnel

labourer

machine opergjtors .-

Variable Cost

sawlog variable cost
labour (in excess of fixed labour cost)

pulpwood chip variable cost
labour (in excess of fixed labour cost)
lubricants for debarker
repalr parts of debarker .
ggrvice for debarker ‘ '

chip (pulpwood and fuelwood) ‘'variable cost
P : labour {in excess of fixed labour cost)

' fuel for chipper. '
lubricant for chipper . . -
repair parts for chipper® '
service for chipper

The third cost equation of the operation determipes the
cost of handling andféz;isportation to markdts (Table 4.3).
-~

The variables for tHTE equation are the amount of each

product produced and the transport mode selected.

+ . ' a

{ 1 .
labour cost (fixed during short term) -

Transportation to market 1nb1udes sawlog and chip
- .: delivery. _Sawlog transport costa inclnde 1oaging onto

N ' atraight trucks, delivery to area sanill-planer mill

R .

‘complexes 1n the Jamestown-Bloomfleld area, and unloading.

TPR R

Chip transportation includes atorage. handling. and

4




price they pa%/%or their chips.

" line haul line haul by road
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trangport; depending on mode of transport. Chip unloading

is carried out by the purchaser. This is reflected in the

Table 4.3 Transportation to Market Costs .
. Sawiog Délivery S
. loading .
' line haul (truck) to Jam&stown-Bloomfield area
unloading : .

Chip Delivery
storage

Rogd Rail . . Marine
line haul by road
(truck vans) to Clarenville to Clarenville
to Grand Falls line haul by rail off load :

to Grand Falls line haul by tug-

(piggy-back) - barge to R

o Botwood o
. ' ‘ load onto trucks
- ; line haul by
truck to Grand
- ‘ Falls

4,1.1. Cost of Wood Delivery form Area of Origin to
Integrated Logging Site )

Harvesting and delivery cost of wgod to the 1q;egrated

logging site will-consider the cost of Yelling, skidding,

'loading, road transport, andxsnloading. Transport cost will

be based on the .short” haul, poor road supposition.

- Therefore, the cost will be based on time rather than

~ distance.’ Road maintenance cost and stumpage fees will also

-

7 ’

contribute to the overall cost of procurement. . e

Annual hnrvest of atanding trees ﬁilllbe in the form of
. i
tree~length or shortwood lengths. Shortwood and tree-length

i
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costs are estimated’ separately. An estimate of purchase
price is determined for shortwood. For tree-length, each
cost component is éstimated separdfély.7
Shortwood uould be de;ivered to the integrated logging
site by sma;l-ecale cont:actors'wotking in the éf;;:mTThe

extraction, trenspcrcetion, and handling costs will be

incorporated in the purchase price. The price is baeéd on &

1980 "discussed” purchase .price of shortwood from the

Bonavista Peninsula région, between potential area

" contractors and coneultants enlisted by the Newfoundland

[13]

Department of Forest Resources and Lands. The 1982

price is estimated by escalating the 1980 vaﬂue at 12% for 2

l“
years. - ;‘~
_ purchase price of shortwood'(SW)' S

= (1980 negotiated purchase price)(?hflation
adjustment)

= [18 70/m ][1 254] = $23.45/m

Costs specific to shortwood (SW) procurement and delivery:

sord
® f

- . delivered purchase price $23 45/m
/ . ’ * . .
Tree-length wood would be felled, skidded, and placed

" on roadside ekidways'where it will be scaled prior to .,

further transport. .This follows '‘the conventional method of
harvesting tree-length timber. It will be loaded onto

self-idading truck-semi~-trailer. units at'rohdside; “The -

e

.,

t'w.“u

e o oy e

truck driver will algo be the loader operator so the cost of

loading will be included in the truck and driver wage.

~ Cutting, skidding and loading.aré the three cost .’




!

_available machine hour (AMH). The suqmatlon of these
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components of tree-length harvesting. The cutting cost

,estimate'islprimarily labour wages. Skidding cos't involves

the cost of the skfader, operating expenses for the skidder;
“ '

as well as the operator’s labour wage. Depreciation,

interest, and injurance are fixed costs. They are .

incorporated into the skidding unit cost on the basis of

expected productivity per productive man hour (PMH) of 10.5 : .

i m3/PMH_over’a ptoductivedmachipe life of 8000 hrs. Varlable ‘ 4

skidder costs include repafr, preventive maintenance,
lubricants ‘and fuel as well ae_the machine operator cost per

¢

variable costs and translated fixed costs determine the udit
cost of skidding tree-length. Fuel cost“for the skidder is |
5%; repair cost is 20%; and operator'kege ie 408,

Sorting of the tree-lefigth wood into softwood and
hardwood is done at the roadside when the wood is being’
placed on the skidways. The skidder operetor eorts at‘the

stump and piles”the wood of softwood and'ﬁardwood se,gwau:atelyf-iE

at roadside. No extra equipment is involved, howebér

: additional skidding turn-around time is probable.

Tree—length wood will be placed on roadside skidways

where it will be scaled prior to further transport. It will , o

,.4-
be loaded onto self-loading truck~semi trailer units at

‘roadside. The truck driver Hi1l;,;ﬂg_bg_;hg_lgadﬂ;_gpexarnr

80 the cost .of loading will be 1nc1uded in the truck and
driver waqp. Five axle truck and loader costs are based on 4

an available life of 18, 000 hra. COmponent~truck costs

‘4
..
(e

oy o , . . ' ‘
7 | oca s ,
L ‘ . LT
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include depreciation, interest, insurance, licensing,
. | repalr, service, cants and fuel. The fuel cost is
o

about 30% of the truck and driver wage un1t cost;

»
operator cost is 36%; repair cost is 12%,
Truck capacity for this wood transpore is based on,
maxxmum allowable gross vehicle weight for a 5 .axle

truck-seml-traller unit of 35, 000 kg (82, 000 1bs) 1107,

-

i 5 AR leeder weight of 13,600.kg, and.woepwyeight eased‘on an f%\g ..
. 5 : \eée;age moisture content (MC) of 45% (Appendix A). o
. | The majbr forested areas of Unit 2 are all within a’
60 km ;adius offzee integfeted ;ogging'site. The estimated -
diste;ies range_fromA39 km to 60 km (Table 4.4) If it-is
aésumed\tbat équal'volume of tree-iength'wood ‘4is to bef
harvested from each of the 'six major forested areas, then
thej'weighted' average.transport*distance would be 44 km.
However,_if in actuality 511 wood came from the furthermost
- : zone, Plate Cove, which would be the extreme situation,.the
maxxmum influence on the overall cost of tree-length |
delivery from stump to site wduld be 3%. In relation to the
T knowledge of the accuracy of*other estimates in the model,,

it would be acceptable to assume a 44 km distance from stump

to site for all tree-length wood. . v

>
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Unit 2 <o Shoal Harbour

Table 4.4 Distance from major forest areas of Managemjgt

L

A4 »

.

Major forested -areas-in
Management Unit 2

Plate Cove
Chance Harbour
Rloomfield

" Random Island

Distance to Shoal Harbour

(km)

Port -Blanford-TCH White 3111§ T30

' Island Pond-Ocean Pond ' 50

\

. Procurement cost for tree-length wood is the combined

+

cost of harvesting and transportation to the site.
.~ 7

Harvesting cost includes felling,'skidding; and sorting.

Felling is estimated to be.$9.80/n33 Skidding with a-sort

is estimated to be $8.20/m>

. using informatiqn supplied by the Canadian Department of the

These costs are determined by.

Environment, Forest Research Centre of St John 's.

Newfoundland. Their historical records indicate this to be ’

reaeonably accuratg. The handling and delﬁvery-cost is a

calculated value based on the wage r%ir for -truck and

\driver/operator, the round-trip time from the maJor forested

areas of Management Unit'2 'to the 1ntegrated loggihg site in

Shoal. Harbour, and the truck capacity of a S-axle truck and

semi-trailer unit equipped with a 1oader (Appendix B).

Current truck and driver/operator wage-rate is_based on

a consultant report commissiched by the Newfoundland

,Department of . Forest Resources and Lands .

to allow for ‘the inflation (le%, for 2 yr. period). 'Fug)=-=*

-

.

¥

{12]

, then altered

L3

/

Uy e S L R

.
- r—— =



- 40 -~
labour, ané repdir costs are the primary factors in
detérmining_trucking costs. Table 4.5 shows the-perCentage
contributidn of each factor to the t;uﬁk and driver wage

v

rates. - - T »

Table 4.5 Approximate % contribution of primary factors
‘ to truck and driver wage rates. f

A repair fuel  labor
3-axle , ¥ ] 22, 43
_straight truck. N .
' S-axie truck * - ' “12 - 30 T3 ‘-
seml-trailer combination . -

s

Round tfip timg:is‘calculated using the dverage distahce

{44 km) between the;major forested areas of the Bonavista

-

" . \ .
"Peninsula.and Shoal Harbour, the average speed of 40 km/hr

which was deduced following consultation with residents of

the Bonavista afeﬁ’ and the loading and unloading times of‘

e i P

B

Qf% hr arrived at throhéh personal experience as an 1, ~
equipment operator.
- / S . o
) . ] -
. . ’
by
* 3
]
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site are rdad.maintenance'costs anhd stumpage, fees. The rocad =

.costs, apply to forest access roa@s. Future road
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round trip time (t). ™~

2 avefage distance + loading + unloading
average speed time time

t

2 44 km - + 0.3 hr + 0.3'hr = 2.8 hr
30 km/hr :

~ truck loading and delivery cost (d) "y

.4 = (trﬁck & driver/operator wage rate) (round-trip. time)
. truck capacity . .

\ ($43./hr) (2.8 hr) = -§2.68/m’
, S T
45m

Costs specificfto dree length (TL) wood procuremént and

delivery: . , g .
felling | '$9.80/m’ ’
skidding and ségtiﬁg $8.20/m> ' |
loading and delivery . $2.68£ﬁ3
$20.68m°

Additional costs for the delivery of wood from stump to
maiﬁtena ce cost is an estimate from the Newfoundland
Department of Forest Resources and Lands. These maintenance
ey
maintenance is dgbendent on labour wages and'eqﬁipment
1nyestment. The stumbageffee is set by Newfoundland

Il]

government policy. Road construction cosgs for future

access roads will be borne by }h?'provfnéial government, as
. : 4 s : o

is the case now.: . . . . . C

4

oy
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»

Addltlonal costs for harvest1ng of standing trees

road malntenance cost $0 85/m

. . l
" stumpage fees . $1.25/m> *

$2.10/m>

Residue would be purchased from sawmill ope ators at

transporting the sawdust, slibs and edges is part of the

/

the integrated logging site. Therefore, the cosT of ~
purchhse price. Residue unloadlng costs will beIabsorbed as

part of the cost for site- proce551ng.‘ The prlce pa1d for

the sawmill re51due is an arbitrarlly dhosen valu wh1ch is'

meant to reflect the market situation for this fo est

meant to imply marginal revenue to thé sawmill,opegators.
Although residue transportation can be -done wh1che3@r way is

desireable by the operator ie. in a pick-up truck, 'me )

‘truck, 3-axle stréight»truck; the price of $5/tonne \is based

on loading a 3-axle straight’ truck and transporting khe '

4 ' .
residue a distance of 60 km (maximum distance from aisawmill

: \ . \
to the integrated\logging.site). - .

Dlsposal of 8 ill waste, especially sawdust i often

a problem for the sawmill operators. ‘The procesglng‘ ite
will act as’a kind of sawdust’dump;"’though slabs and
edges are acceptable at ‘the site as sawmill residue, it is

suspected that their use as domestic fuelwood and the low

Y

price offered for the reaidue will deter their sale..

?

Costs specific to'sgwﬁill residue procvrement:

delivered purchasé ptiqe' $5.00/green tonne

¢




' office facilitigs (‘I‘able 1.6).

- "

. -~
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The model equation C(l) is developed by summing unit
costs specific to 9aoh wood delivery form. )‘ ¢
‘oW = 22.78 TL + 25.55 SW + 5.00R’ .

where TL = tree-length wood vdlume'(m3) .
‘ SW = shortwéog:volumo (m3) K 3
. e « R'= sawnill résidue }green tonneé)' |

B )

£, 1 2 Cost:of ProceSSing at the Integréted Logging
‘ %%te . e e

v

e, <

annual'fixed costs;. and. annual variable costs attributed to

.the various products being pro ssed. Sawlog variable cost

will consider labourer s wage rite; pulpwood variabIe cost.

L

debarker and chipper operation eonditions. and- fuelwood

varlable cost, chipper operation con&\tibns.

Fixed Costs: .

Capital investment costs will 1nc1ude the purchasing

- ‘é

. "costs of' processing and yard handling equipment, as:well a

~ ¢

Table 4.6 Capital investment costs Eor integrated logging

site < .
- B y . ‘_ " ' ’ - ’
- “ . N N 2y . ]
| " buildings o7 s 30,000 0
. front end loader (used) g 30,000
- debarkers (2 @ 360 000) . 1%0;003 coe
chipper . - 160,000 . -~
- ¥o,000
. ‘The minimum requirement for equipment deals with v

n

acceptable eguipment to procesa all products of ‘the
-

°q (i :

Processing cost will consider capital investment. gosts, -

operation. Two debarko are chosen as a minimum because of -

' .

N the: price diffarential botween fuolwood chips nnd

& -
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. amount of AAC available to the integrated logging site.

"
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pulpwoo'd ehips (‘wi,th 'i:ulpwood chips worth about 2 1/2 times
: more than fuelwood chips); and because of the gireater
quantity of softwood than- hardwood (with about 92% of -
.specie_s; velume softwood and the “‘remainder.hardwood). Also,

"two 'debarkers and one chipper woul:d handle the maximum

chipper and debarker would have to be utilized for an

- . - . . a4

additional shift ifﬁ‘_an increas¥d level of production

-
-’

warranted it. - =

<the f£Pont end loader would be used for “odd jobs",-

' frhandl,ing tree-'lendth and shortwood around the marshalling

and wit\gin reach of {he chipper!s loader.

_Morbark catalog.

yard, and transferriﬁg wood onto the debarker infeed deck

Caﬁital investment cost reflect start-up costs for

'processing ,ét the integrated logging operation. The cabital

¢.

/
recovery factor (CRF) translates these capital investment
»

costs Lnto future armufty payments at‘known interest rates

o ' -

and known number of payments. Equipment life and salvage
k4

value are factors to consider when detemining these annual

costs. ' ' : - '

&

-‘Th’e building cdst is an estimate accepted, following

consultation with Newfepndland ‘government personnel. The

. used front end loader cost is based on a previous

Newfoundland Departmen’t of Forest Resources and Lands

[12]

‘report. New' equipment costs are taken from the 1982

(14]

LJ

Annual fixed costs include lease for the land,

: L
A

The
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management personnel 3), maintenance,persona.ﬂ (1), machine
operators (4)4 and a labourer {1} (Table 4.7). Management

personnel include a scaletk 3 clerk and a production )

foreman. Hachineggperators,are for the two debarkers, the oy

front end loader and the chipper.
N * -

Table 4.7  Annual Q}xed costs for‘integrated logging site. g
e

lease .- ' ' $ 12,000
management personnel (3) o 53,000 = .
maintenance personnel (1) . . 18,000
machine operators (4) = - " 64,000
labourer (1) - 12,000
building utilities, supplies, etc. . 3,000

. 3‘162,050

’ -~ 3

Note: - Although the operation is ‘expected to be of '
200<day duration which is approximately 10 months, a
leaseafor:$1§000 per month would be paid for the W
whole 12 morths to ensure continuity of the operation
the folloying year.

Personnel costs are fixed because in the short term.

Eyese pecple are required no matter what the level of

" productivity, as long as the site is operational. In the

long term‘thef would be variable gosts when a production
level is reached. Cf course, if éuch a level is -
established, all fixed costs coqld be stated in a unit cost.‘

Macnine operators a;e'fixec costs because evpry machine.

must have an operator regardless of production level. )

‘Processing is meant to be a continucus "line" producthgl

where a stop at one step wculd interrupt the production .
flow. Such a stop would occur if an operator of one machine
was expected to change to another in order to continue:the

e

ptoceas, even auppdsing'all operators had the necesBary

fﬁiht. _t c A
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skill to operate all equipment.

L}

Scaler and other management personnel would not be

2

_ allowed to take over an opefatdr's job if the production

. 1evei was low. A scaler has a specialized job and can nof

take over any other management position. Unions would not

appreciété_mdnadeﬁent,doing 6per&tors jobs just because

produétivity wéé;Iow. '. " . s
Annial fixed cost estimates (lease, utilities and

labour costs) were 6btained from.édnducting ;xploratory

_discussions with members of the Newfoundland Department of

Forest Resources and Lands.- o . ' ‘-

L
4

Variable Costs. : B )
Annual variable cost is chiefly dependent on fuel and

maintenance requirements for the’procesqlng and handling

' equmeent; as well 'as additlornal labour if production

+

. increases beyond the mininmum.level set for each product.

These minimuﬁ levels are discussed later in this chabter for
H ) .
each specific product choice. Percentage‘contribut;pn of

various factors t the v ri ble machine costs are shown. in

Table 4.8.

"4

“Table 4.8 Approximate % contribution of‘primary factors to

variable procesbing equipment and labbur costs

%t contribution-to- viriable costs

. repair fuel . labouk - TN\\ S
" loader 50 .13 - 32
debarksr 53 - 37
chipper 43 17 t350
) . * " N
( ¢ T

k&—‘.‘,“;; i J
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&

e e o SmhA




A, .

N

one half.of the "mandatory” labourer’s time is taken up by '

I .
i .
‘i- - ) :
. ' »
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Annual sawlog variable cost: .

'

Vipiable labour cost is based on the premise that only

’

!

sawlog selection. Thus, his estiméted ptoﬁuction in that \
time would be used as the limit at which costs would start
to escalate on the basis of sawlog production. The annual
volume of wood slasﬁed for sawlogs by him is estimated to be
800 beﬁ. This is determined by using an hourly produqt;on

rate of 1.0 Mfbm which is a value'chosén on a basis of

personal experience.
Sawlog variable: ’
raté of slashing apd.seiection of logs = 1;0 beﬁ/hr:‘
annual production of ;mapdatory'viabour'= ) )
1/2 (1.0 Mfbm/hr)(8 hir/day) (200 days/yr) = 800 Mfbm
However, it is doubtful that the integréted logging
site will be’prdducing more than SOO.bem (approxomately 12%
of the‘AAC fo¥ expanded ;ndustry) becauée of p;;vious .

practices .in the Hanagement Unit 2's

selective. loggi

forest stands Tﬁerefore, even thodgh an_annual sawlog

A
- variable cogsf was considered, it is not considered

¥
significant enough to be included in the costing model .
Annual pulpwood variable cost: ;J . '
) Variaple costs attributed £6 pulpwood pro;qction are
for repair, lubricants, maintenance of the debafkers and
infeed decks, as well as Additional labour éhargas for ,;o
éecond_dgbarker shifts if the market demand for pulpwood

chips warrants it. It is atpumed that increased usage of

L

2y
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!
the deharke#s and decks will not result in an increased

e

. propértion of the maintenance cost variable.- i o

-

Values necessary for, estimating the variable cost and

Qroduction capacity are taken fr:pm a 1980 Newfoundland,
government report (12}

for two vears. - . 1
Pulpwood variable cost:

debarker maintenance cost

= ($2.20/cord)(0.415 cord/m3) (1.254)
0.36 bone dry t:cnnes/m3 ?

= 83.22/bone dry ‘tonne

additional labour cost for debarker‘ second shift when

-

pulpwood chip demand exceeds 17,200 bone dry tonnes/yr-
debarker production capacity = 120 m /day = 15 m /hr

«

bone dry _chip yield/hr

$ = (15m /hr) (0.36 bone dry tonnes/m )
‘“+% 5.4 bone dry tonnes/hr ) .
&perator hourly wage rate - $11 25 & .
labour cost for pulpwood chip productfon in ;xce}of
#17,200 bone dry tonnes annually .

= §11.25 " .= $2,08/bone dry tonne
5.4 bone dry tonnes/hr

It is expected annual pulpwood chip demand will exc&
17,200 T)one dry chip annually (48,000 m /yr). Therefore,
» pulpwood variable cost will consider additional labour‘
chargea\as well a; debarker maintanance cost. Because

‘ pulpwood variable cost is associated: with production

. Maintenance costs were escalated 12%

et e
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exceeding' 17,200 boﬁ% dry tonnes anfiually, the amount 35,800
(which is 17,200 tonnes X $2.08/tonne) is subtracted from

the following equation.

)
Pulpwood variable cost = 3.,22P +2.08 (P-17,200)

*

5.30P - 35,800

whHere P = annual pulpwood chip productiqn
{bone dry tonnes) '

Annual chip (pulpwodd and fuelwood) variable cost.
Chipper fuel and maintenance costs are related 'to the

_amount of chips produced. It is_cohsidered that Ehése costs
e

wf&l increase Jﬁrectly with the. 1ncrease in chip produ tion.

-!

The proportionality ponstant was established from" examining

previous chipping studies carried oﬁt_under Canadian Federal

(91,1151 g another study conducted

government supervision
with Newfoundlqnd Provincial government assistance
(unpublished). .
Chip (gﬁlpwood and fpelwood) variable cost: . ~

chipper fuel and maintenancd cost = $1.25/green tonne

Chip'variable cost = 1.25Q

’ where Q .= annual chip production (green tonnes)

2 The mooel eguation expresaing the annqu cosc of
. processing at'the prop;:\e integrated:logging siyé is a
summation of the t ee variable (CRE, P, Q} and a constant.
c(2) = 34o,o:§\§ng'+ 5.308 + 13250 + 126,200
- However, Q = 1.45 + BY - - .

where F = annual fuslwood chip production (gneen'tonnes).

. '
L] [N . »

s B e e~ -
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Therefore, C(2} 440,000 CRF + 7.11P + 1.25F + 126,200

where CRF = Capital recovery factor

P agnual pulpwood chip product1on (bone dry

TE; tonnes}.
annual fuelwood chip productlon (green
tonnes)

-

4.1.3  Cost of Wood Delivery from the Integrated Logging
° Site to Market

Cost of Qood delivery to market will depend on otooage,
handling. transfer and transport reguﬁrements for the three
modes of transportation:.‘roadﬁay, roil, and marine. -Some
costs 11 oe taken os Eixed.oosts and’ some as va;iaolq with'
respect to production output:\” ' | L

Transport rates w1li ,vary with mode of transportation

\

utilized. Saw;ogs will most lxkoly find' & marketlln the

Bloomfield-Jamestown area where three of the gix management

~unit’s sawmill-planéf(;ill'compleXes are located. Since the
P . .

haul is a short one, only tfuck transport will be considered

—_—

as a mode of tfansportation. Ldkewise,‘a short haul over

F) ./

seconj;ry roads means an hourly rate will be used for truck
and d iver in the cost analysis. Sawlog delivery cast is

established s;milar'to the.calculation-of tree~length -

delivery cost to the integfated_logging'site. Only the

" average distance, loading and unloodiﬁg times are altered to

reflect the difference in situationg. The haul distance is -
N ] ’a ’
30 km,* Lodding and unloadinq times for ahortwood are

onaiderod longet than times for handling tree-length wood.

B at I e e

e
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‘capacity chip van was obtained from péroonnel of the

» = 51 - o e
" post of sawlog delivery: ‘
‘truck capacity = 9,54 Mfbm

round-trip time

, . [}

n

2 average distance + loading time + unloadlng time
average speed

230km + 0.5+ 0.5 = 2.5 hr.
m Xe ) -

truck Ioading and delivery cost (d) '

(truck & driver/operator wage rate) (round—trip time)

truck capacity

= (343, éhr)(Z .5 hr) = $11. 27/bem ; . \\\\;\
Mf m L

Cost of sahlog dsiivery = 11.27 S o : g

ere § = annual sawlog production (bem)

The plan for chip-oroduction ca;ls for chips to be
loaded dlrectly into truck vans: For roéd and rail .
transport, a 24 hour atorage capatity and a 48 hour storage
capacity will. be required, respectively. Therqfore, spare
chip vans ‘will yave~to be‘leaoed.‘ K ' :

Informatiop about leasing a standard 40 ft, 25 tonne
SEE S

* »

Newfoundland Department of Forest Resources and Lands.

& : ' r
~ Cost of chip storage B

= gtorage time (chip van rerftal rate/day)
van capacity .
‘= storage time $18./day
25 green toqpes

= $0.7279reen tonne/day

) roaoa 1 day storaqe = $0, 72/green tbnne

.raii: 2 day storage = $L.44/§reen tonne
. 'y\\ ' . f

.

R R
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tonnes each trip to market . *

g % - \

marine:

For marine modé of transportation, only one spare van is

”~

required since the vans will only be used for short

distances to dockside in Clarenville and are not involved in .

.Y
further transit. ;igereforew the cost is a fixed one. When.

" both barges are/ﬁﬁay from Clarenville (one docked tp Botwood

and one in transit), chips will ha e to be stbckpil%% on
site and be loaded into vans by the front- end loader when a
barge returns. (front-end 1oader and operator cost 1nc1uded

in processing cost).

y : . 4
For marine'transport. a 72 hour stockpile is requireds

'because of the transport time for the tug ~ 2 bargé system

is approxomately 35 hours. This is based on uging a tug of

1200 HP which would travel at an average speed of 7 to 8
knots, Therefore, a reasonable return trip time for
delivering a loaded barge and returning an empty one is’ 72
hrs or three days. The barge ie expected to carry 2,000

© At Botwood the barge will have to be 'unloaded. - The

chips will then have to;be loaded onto. waiting trucks for

. the relatively short haul to Grand Faals. Cost of unloading

at Grand Falls is absorbed by the buyer - Abitibi- Price

Inc., as is the custom for them at this time. This is

reflected in‘the low pricee they pay. _f-
e
' All data abcut marine mode of chip transport supplied by
‘Mr. James Brown, Vice President gf Genstat Marine. He is
. the only individual representing a marine carri firm .
who would respond to queetione igsued. ' - Q"

N\
.
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Cost of transport and handling of chips by marine mode:-
spare chip van rental = ($18./day) (200 dayg) = $3,600

tgansport “of chips from site to dockside Clarenville -
(5 Km) .

"= (truck & driver wage rate)(time)

($43./hr)(8-ﬂ;/d§y)f20Q days/yr) = ésa,éoo
o .
2 barge - 1 tug freight rate:
‘barge rental - $750/day
_tug rental’ - $6000/day
barge capacity ".2000 tonnes
round trip time f?oﬁ Cla;gnville to BAtwqoﬂ

e

* . ’

= 72 hr. = 3 days
(250 nautical miles € 7 to 8 kpots)

annual cost for 2 barges

2($750/day) (200 days/yr)

it

$300,000

_Whether or not thg barges are in transit, their rental
must be paid. o ‘
When docked‘in Clarenville, a barge will be a floating
storage facility. » o 1

tug cost = ($6000/day)(3 days/trip)
2000 tonnes/trip

*

= $9.00/toane ot
. es mariﬁe travel cos£ = - ; S A jfj
‘ - tug cost + annual coBt 25: 2 barg{f<
- $9.00/tonne + $300,000

.
§ R e N e
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*

loading cost in Botwood o

(front-end loader reﬁfal
rate)(loading time)

[}

(22./hr) (1 hr/25 tonne)

[}

$Q.88/tonﬁe

transport of chips from Botwood to Grand Falls (35 km)

(truck & driver wage rate) (round trip & loading times)

truck capacity

o

($43 /hr)(z hr travel tlme + 1 hr loading time)

25 tonnes

$5.16 /tonne

Chip transport from the site to Clarenville dockside

L3

requires one truck and one driver always available.

Chips"’ ‘are to be dumped onto the barge at Glatenville,

0

therefore unloading t1me is considered negl1gible.

cost of chip de11very by marine mode:

"t

chip storage.

$ 3600

trucking to Clarenville dockside $68,800-

marine travel cost
*

loading cost ay Botyood

trucking from Botwood to
Grand. Falls

$9.00/tonne: of chips
+ $300,000

[

$0.88/tonne of chips,

$5.16/tonne of chips
. $15.04/tonne of chips
' -+ $372,400

7

For road transport, the situation.is simple because

there is no transfer of chips.

hauled directly to Grand Falls.

The loaded vans will be

This is considered a long

hiﬁl on good roads since only 5 of the 245 km of the haul

from Shoal Harbour to Grand Falls 1g~on secondary roads.

5

-

4
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Thereforeg, distance rate will be applied for the truck and

~driver in the cost analysis.

N 4 *
Cost of transport and handling of chips by road mode:

Only 24 hr. storage is required because it is assumed

empty vans will be returned within 24 hours after leaving ~
',4 N,
the site with the chips. ‘ :
F
Chip storage = $0. 72/green tonne

trucking from Shoal Harbour ‘to Grand Falls.

(trucklngggate/distance)(round-trip distance) ’
. truck capacity

($0 85/km) (490 kmlAa $l6. 70/tonne ‘
2> tonnes

."‘

cost of shipping by'trUCk

n

storage f trucking

$17.42/tonne of chips

Rail transport will utilize the "piggy-back" system to

eliminate chip handling. Chip vans will be taken bj'road to

the Clarenville station for loading onto the train, taken to

.Grand Palls and taken off the train. This_wey there is no

direct handling of‘ehips until the van arrives at the mill,

just transfers of the van itself. The empty vans will be
\ )

returned by rail the following day.* o .

' Cost 'of transport and handling of chips~by rail mode :
chip storage at site = $1.44/tonne
- A 48 hr,. storage is required because of the uncertan-
éﬁ ] . B X .
inty that empty chip vans will be returned befere processing
w A member of the CNR, the only railway carrier in

‘Newfoundland supplied pertinent data necessary for cost.
computation.

et
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the following day.

This is a s/hilar situation as the trucking to dockside

for the marine mo?e except the chip van is left at the

station and a different chip varl collected and returned to

the site. Two vans, one truck and driver must always be

’

available. Therefore, this transport cost is fixed.

transport of- chlps from site to Clarenville station

(5 km)
=‘$68,800

rallway transport cost

H

. = ("piggy-back" unit cost) . o -
‘unit capacity ,

$450(anit’= $18./tonne .

25 tonnes o

cost of chip delivery by rai%bmode

" chip storage Co $1.44/tonne of chip

t;ucking'ti Clarenville statlon $68,800

Ly

© $18.00/tonne ;E#ZRHQ;

rail trandport

$19,.44 /tonne of chips
. + $68,800

L4

' Cost estimates for road transport are ‘established$from *.

past récords and are reiiable,id the sense that thqy are

based on historical data. Hohever,_raii'hnd‘marine costs

were supplied by operators who stressed the‘ﬁgint that

although the estiﬁates ara reasonable indicatora of coats,‘

in an actual situation there would be negotiations to obtain

mutually acceptablg freight rates.

Freight rates are computed with the expactation that

there will .be no back-haul Erom Grand Falls for any of the

L .
[}

@
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“¢ ' modes of transportation. A cost .of chip t%?msport by annual
chip production relationship was-established for the three

fiodes of transportation (Figure 4).  The linearity of the

graph is assumed, not proven.,

Tﬁe model equation dhich determines the contribution of
prgduct transpb;tatioﬁ to.the annual Qpetating cost ef the '
.
integrated logging proposal is a summation of the sawlog ‘and

The'chip delivéry cost can be examined :
/ »
for the three modes of}transbortation (road, rail -and

chip delivery cost.

"marine), where atorage, transfé} and. transport features of 4

A

each mode is expressed as -a’ constant plus variable ¢hip

|

of chips is expressed by the veriablg! "K*; the variable

These va bles have set wvalues

» . ~
. :

costs by'the variable *T".
“for each mede of chip transport.

' .C(3) = 11, 27s +T(Q) +K

‘ .
where S = annual sawlog production (Mfbm)

l

’ | Q = annual chip production (green tonne) o« ¢

’ -~ N
-o_, "

) T = tranqport and handling unit cost for chips
. (variable) :

K =-chip delivery cost coﬁhiant
(fixed)

ih.\.
-~

¥

]

production cost. The fixed cost fq\ﬁtransport and handiipg _—
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b 4.2 Costing Model Summary ' ‘

. | The .gosting model déveloped to determine the total

- " -annual operating costyof an integrated séwlog-pulpwood-'
. LY <, ! v Y

fuelwood site in Forest Management Unit 2 is ‘comprised of a .
..,. set of three equations; the sum of which will predict the

-~ . & . L]

S « .. cost-of the stated operation. The. set of equations.can_be
“ . . . 3 . 1 p

termed pedagogical because’'it at emfits to reduce the

. coﬁpiexity of the *real" sitwation into a manage;>le frame-
"wdgk whiqh eliminates much of the details consfheted .
- inconsequential to the actua? Felationship between the

chosen pa;;meters and the prediction.f The‘equations can

v '™, also be termed realistic in that they are based on
_— "reasonable” and logical assumptions.lll]

* .

. - R "~ mMoDEL

[ 1

R : Cost of wood procurement: C(1) _
. N ) ) , _ ~_
_C(l)‘§v22.78 TL + 25.55 5W + 5,00 R
- . .. I’ - v . . . %, ‘
Cost of processing: C{(2)

' €(2) = 340,000 CR¥"# 7.11 P + 1.25 F + 126,200

- TCost of transportation to market: C(3)

© C(3) =11.27S 4T (1.45P+F) + K .
- . ,‘ ' N o " \
L -n ~where, TL = volumé of tree-length wogd - s
| : B L : delivered to the site (m~),
. 0 L4 T y
b ' SW = volume of shortwood delivered to .
L . SN _ - the site (m°) _ : '
' ‘é - .. Y R = sawmill residue delivered to the site. "\\\.
i : ¢ (green tonnes) o
o _ : '
A":.;.{ _' . ‘ \ , : +

J
-
h
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CRF = capital recovery factor, at known r;;g of

return "i" for a set.time period "n"

P = pulpwood ch{p production (bone dry

tqnnes), N

E

r

F = fuelwood chip production (green tonnes)

S = sawlog production’ (Mfbm)

-
<

N

»T = transport and handling unit cost for chips
~ (variable cost) .
hY “~.
= chip delivery cost constant
(fixed cost) :

p

Table 4.9 Constants associq@ed with product transportation
mode in model equation

L

? [ 4 . . . >
_Mode of Transportqt}on '
constants ‘road rail marine . !
T, 1702 1Y 15.04
' K Q@ - 68’800 " 372,400
. " . ‘\‘ ia s b . "
. . & . . . > .
Model restraints: - . : - »

N

The'application of the developed model is limited in -

»\‘,

two - Vst by nature of the integrated logging scheme.

Ouantit of raw material harvested and processing capacity
of equipment andxmanpower both place restrict!ons on thee

range for parameter values or combined patameter values.

The amount of wood delivered to the site for processing .

-i8 restricted by the AAC established for expanded forest

industry (85,000 m®). Therefore, the combined value of )

tree-lengsh‘wood and shortwogd volumes delilexgp to the éifé

C e *

o

P
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should not exceed 85,000 mo. N,
TL + SW # 85,000 m
Maxifum productioq capacity of processing equipment
(debarker, chipper) plaqis constraints on chip production.
. Total chip production (pulpwood and fuelwood) would be
raestricted by the chipper to 28 tonnes/hr which wo?ld be
equivalent to the annual production of 44, son tonnes/yr.
Therefore, the combinedlgreen weight of pulpwood and
fuelwood mugt{be lessvthan or equal to 44,800 tonnes
annually.* i ~_ SR
i}.45 P+ F « 44,800 green tonnes.
&he minimum annual production»of pulpwéod is 17,200 bone dry
tonnes. This is based on the assumptiqﬁ that both debarkers
will be oparating at full capacity for at least 8 hours, for
200 days. Otherwise the model will prédict lqwe; processing
costs than would otherwise be ihdicated.** ‘ ' '
P ® 17,200 bone dry tonnes

* 1f the totdl AAC gor the iptegrated logging scheme velb
chipped (85,000 m”), then the chip production would be
egquivalent to 44,200 green tonnes, which is roughly
equivalent to fhe chipper annu&l production capacity of
44,800 green tonnessg~.Therefore, these two types of
restraints app?&r\jgﬁzst a paximum chip production at .
approximately the same point. It also dndicates that 1
chipper on one 8 hr shift is sufficient for the proposed
operation providing machine availability is maintained for
tha 200 day production period. ,

S Téﬁ? minimum annual production of pulpwood’chip value

y implies that the amount of raw maSerial harvested must be
equal to or greater than 48,000 m” for the year.
. o . .
“TL + SW & 48,000 p3 . !
. ' - . \
i
- {
e 7 » -
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. »
All sawmill residue will become fuelwood beca{se its

©

quality renders it unsuitable for pulpwood. TherelYore,
fuelwood préduction must always exceed or be eqﬁél to the

,
amount of sawmill resiffue delivered to the integrated

+

logging site.
*>

.

Fxm R

v ':—‘
Sawlog production should not exceed 800 Mfbm annually.
Otherwis s processing costs will be ﬁnigher than anticipated
by the mop&l. ' N 4

S & 800 Mfbm ~

%

restraints and constraints other' than the one

?ncerning residue are not physical limitations, but rather

“restrictions: on the range set by assumptions made during

L]

model developmept .

1

e

e e e G e 4 s
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4.3 Testing of Costing Model v .
v s - . .

. Model validity is shown to be acceptable when exposed
to tﬁc realit¥ of ‘i:;le situation and re:sults are accurate,
ﬁowever', due to the inability to conduct actual trials of.
the proposedeplan for .'th'e integra/ted logging site, reéqlts
from other comparable operations will have to be used as’
sub:‘?.t:itutes in order to exJine the model's predictive
accu'acy (Appendix C).' . L \ |

The specific conditions of the Bonavista' Penlnsula

proposal made it impossible to find previous studies which

wer‘e similar to it in all respects. An: attempt was made to

examine results from studies which Pbossessed as. many of the-

proposal's chaﬁcteristi/cs as pos;ible, namely 1ntegrated

systen which J.nvolved the chipplng process.

5 [

Testing of the model' will alsc be done in two pai‘ﬁ.

In one part, the procurement and processing aspegts will be :_

examined; in the other, the product transportation to

- market. The split’tind‘ of the model testing has to be

conducted in this manner duﬁo the inability to achieve

1. : .
access t-.o re'sults of a similar integrateﬁ logging scheme

-

which would encompass all the phases of,.the opetatign.

Adjustments for time differences are made in order to

Jrelate historic ma to 1982 costs. Up to 1980 a 10%
inflation rate will be used; from 1980 to- 1982, 15% will be

*
* -

used’ ’ _ . o . ¢

-
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4.3.1 Testing of Procurement and Processing Aspects of

the Proposed Integrated Log\ging Site

o

Three "sets of results Wwere obtained which have some
\

aspects of sxmilarlty to the proposed plan for procurement

and processing. However, all t)‘ree studies involved
. B

L] . . . .
whole—tree harvesting operations with processing and short

distance transport to m/arket, not short distance transport
of tree-angth and shortwood harvested wood to a central

landing.

Case #1. Whole Tree Harvesting in Prince Edward- Island[lﬁl i

"

.,
This operation was an integrated 'system carried out on /\

Prince Edwerd Island in 1977. E‘uelwood chips and studwood

(B feet sawlogs) were produced. The duration of cost

analysis of the study was nine days. Costs and product}io‘n '

were projected for a 200 day p,roductlon peri:od.' Delivery

-
" distance of chips was 48 km. Sawlog delivery was 8 km.

-~ Case #2 Integrated Loggi@ for Production of Pulpwood ‘

and Hog Fuel (trial 1) (91
N

'Abitibi-Prince Inc.. trial 1.and ENFOR Project P-143 was

{
.conducted in- 1980 _with cos;.s andyproduction data tabulated

for 11 days. Informati.on was extrapolated for ioo days. *

24 *

Only fuelwood chips were a'ctually produced in this trial.
’Truck delivery was approximately 20 km.

_Caee #3. Integrated Logging for Production of Pulpwood and

k4

H:q Puel (trial 2)(91

Trial 2 of

IFOR Project P-143 was an integrated _

Maptem en ma A e o NSRS

. p’g

9‘..7.
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operation in wrhich fuelwood chips, pulpwood, - roundwood, and
sawlogs were all produced. This trial was carried out for

22 days. Again, costs and p:;bduction were projected for 200
. . ’ . - &
days . Material delivery was approximately 20 km.. The

-

pr'ojected. costs were compared and presented in Table 4.10.

Tabulation of values are shown in Appendix C.

n
’

Table 4.10 Test results for procurenment and processing

aspects of the model .

£ *

Actual Oper'a;.inﬁ _Time Adjusted .Ho,d_el” Cost
. _Cost {projected) « Cost
Case #1° | $ 223,420 § 393,280 § 598,320
jéa;se 82 1,293,440' 1,710,575 1,712,045 °
Case '#3 '~ _ | 708, 736 o 95-7,30'{ i,540, 810 |

The cost differences between -the vari.ous casges and the
model are given in Table 4. 11

&

Table 4.11 P’ercentages and difference of test results for

' {,pr\.:ocur.ement and processing.

’ ‘l .
g S

S ¢ 4
Actual Obp@rating _ Time Adjusted
~Cost (projected) i Cost -
‘ % difference =~ - % difference
Case #1 ' -63 léss 34 less
Case #2 24 less , 1 less
Case #3. . o 54 less S . 39 less

{ * «
4 3.2 Testing of Product Transport to arkets Aspects
. . Marine Mode * o
e
The cost value for this mode of tranaportation is taken

bl .

yﬂ.%g\

[

u.*!

-
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from ¥ Newfoundland government study (12]

conducted by
Sandwell Consultants for al barge - 1 tug operatlon from
the Northern Peninsula to Goodyear s Cove, a distance of

~
about. 150 nautical miles. Production estimate was 30, 000,

kcords per year (72,000 m A‘Qr) .

Actual values obtained for this part of th?test are

unit v*ues. Therefore, in order to show a comparison with

. the model in a tabular form, a production figure must be

assumed . - For this,: the production of 37,500 green tonnes of.

chips annually was used.’ Tnis figure represents the

]

equivalent chip production iiéea in .the marine mede testing.

Unit cost_s for road and rail were obtained from a 1980

J [17)

Canadian Transport Commission report . - Graphs were

produced Eor both road and rail transport costs/dietané; -
versus distance. For truck hauling,. there ware two. sources
of useful cost'. information shown in this report: 1)
operat:.ng costs based on a prev:l.ous T!ansport Canada study -
"Ope;at:.ng Costs of Trucks in Canada, 1978= (18] ’ and (2)

Operating costs- obtained £rom a survey of truck users. For

~rail transport. costs were obtained from a special rail

traffic co@\ilation by .the Canadian Transport Commis;ion.

Tablee 4.12 and 4. 13 contain the results of cost comparisons

for the various transportation modes . Calculations of these -

desults are shown in Appendix C. : y - 4
Y A ' . o J : .

¥ ' ¥ \g ' ”
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Table 4.12 Test results for product transportation to
market aspect of the model

R L TR N e s )

) Actual Operating Time Adjusted Model Cost
Cost (projected)- Cost e
marine mode $1,860,600 $2,460, 640 $ 937, 660 .
, : »
rail mode * 485,100 641,545 797,800
road mode . .
(CIC survey¥ 330,750 437,417 653, 250
"l road mode | - '
— - -———(user—study)———— 5227625 558,922 653,250

i
! 3

Table. 4 13 Percentage dlfference of test results for
product transportation topmarket

b

”

Aqtu&l»Opetatiﬁg P . Time fdjusted'
Cost (projected) ") . .".Cost .
¢ : % of difference % of difference
‘marine mode 98 more . 162 more
r&ilfmode /39 less ‘ . h 19 less. -
road mode ) S e -
‘ (CTC study) - 4.49, less : : 3§Pless'
road mode ’ R S S S I
(user study) 35 less - 14 lesss

¢ .
*

o

. . . . ; . D N A Y
* This wvalue is from the *.80'Carload’ (train)™ curve of

the CTC graph of haul rates by mode and is used $o equate:

volume handled in a truckload. Use of this curve is a
reasonable deciston since the proposal involves the:
"piggy-back” of truck trailers. This wvalue is alsd for a

\d:latgnce of 400 km., the minimum distance shown for this .
curve. .
. . o *
E] »




~cash flow into the area from the sale of the forest
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4.4 Benefits

The benefits of any viable forest industry expansion

} into the Bonavista Peninsula are multi-faceteg. There

is the obvious aionon\ic advantage of having increased .

products. There is also tie socio-econdmic aspect of
employment stimulation and industry expenditurei which

would likely have a rippling effect on comunitfes

involved wlth the integrated logging scheme. Lastly, there

is the environmental impact of reducing the amount of
hygrading practiced and of clearz.ng land’ for future

s#lvicultural 1mprovement, as well as solving the o

sawdust accumulat:.on problem.' ' ) N S S

4.4.1 Fin_anciai , Co .

The degree of f£inancial gain lor loss) in
establishing a'mul-tiéproduct 1ogging site -in Forest
Management Unit 2 1.5 based on the cost and benefxt
relationship. Although\ the c!)é:s are- estimated ‘as’
reasonably as deemed possible, the econpml.c__ benefits '
(payments.:for..supply of forest prodﬁcts)‘a;e Baeically
set by the;foresfproduct__iriqr‘ke:t';. At present, the 1982
forest product prices are as follows: '._'} “

A . e

g

el Ll oy,

[ O
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Table 4.14 Purchase price of products
/ - _ : ¢
.
Product Purchase Price Mérket
Sawlogs * _ $100/M£bm local Bonavisiﬁ'?en.
' area sawmil

Pulpwood chips ** .$ 83/bone dry Abitibi-Price Inc.

' tonne in Grand Falls

Fuelwood chips $§ 23/green tonne Abitibi-Price Inc.

in*Grand FaI\s
. ‘

’ A »
4.4.2 Socio-econonic

The soc1o-economic benefits -of job creation and the
communlty~w1de rippling effect of capital investment and
operat1ona1 expenditures are not 80 simple to apprgg;;-AE
the strictly economic aspects.v If the impact of direct

1ncoma\§pd employment,on,indirect incame and employment

follows thamzféné\pf the sawmill énd planing mill industry

. in the Bonavista Pénihéula\gs determined by Environment

Canada throﬁgh thé‘Newfoundlgnd Forest Research'Centrelsl,

' the following results could be exéectéd:_

-~ .33%'of the direct wagesAcirculated baék into the

area '
- 50% of the circulated directlwagep become indirect
income . PR

F 4

1 ]

L} -

*  Price subject to market fluctuations and negotiations .
N . > N . g

4%  Although the'readilj'meisuieabie wéight of chipé is

o -

based of the "green weight, it is policy for ,pulpwood

chips to be purchased on the basis of *bone-dry" weight

in order to avotd paying for anyth ﬁg other than wood
substance. ‘ .
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{industry monies and d\:trect wages cha_nnelled into the
Bolnavista Peninsula area communities would result in
indirect person-years employment approximately equel

to 14% of _the direct number employed by the proposed

L
v
.

tiveness monétary value placed on

‘socio-economic ad.vanthges 1s dlfficult. After assessing'

percentages of progected direct and 1nd1rect impacts on

ar o,

= employment a.nd :LnCOITe, 1t seems direct and indirect

. an- integfated loggmg site can be{;\anlpulated to express the

qualitative value of socxo—economic benefits in a ’

'.
K ‘ .,, o
o

. ’
.’,. R .

QUantitative waY. AR :

_.J

.

Direct person—years 18 estmated to be 191 person— ’ ;"-

years/I’DO 000 m3 of roundwood produced.[:.” If thls value

w,

L is extended to the proposed integrated logging operation, 1t

- can be stated that 1 person-year is created fqr every 1000

gteen tonnes of chlps produced.. L :3" o .‘.~ .

. 1'91 ‘pers-y‘rs: x‘f_o_.szz' 'g'teen- ,tonn'es"'ot",‘ cfhip' - ’
y_1oo.odo m. Al -

ot

employment 6 ] Therefore the employmentnavgure oan be

3 oo ,3' \'

r L R S

SN Indirect employment is estimated to be 14% of direct iy :

Ia

: revieed to 1.14 person-years/looo green tonnes Of nchips.

. \ . ‘

monetery value ie -to cOnsider the equivalent eavinge in .

.‘\ "'- ‘: -

One wdy of expreseing a pereen-year" fﬂ‘t‘ems of a

s ' - ’ . SRS
. o . 0 S o
) A PRIN N . LI

»

.
- 4T
c Y

®

La

-

i

' employment 1n person-years attribuklble to the operation of <~
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. Welfare and unemployment banefits.

-

$5000 X 1 14’ person-yeat , = $5.70/§r;een tonne.chip '
pers-yr 1009 gteen t.onnes ch:.ps Ny o s
=¢ ¥ . -4 ) .
\‘5"4 3 anironmental N U

_ Bonavista Perunsula -@,orest would open large tracts of laad E "

: patterns .

.

conVert the wood to a. met‘ketable produ
: estimated at $1300/ha. .’I;nventory results show the
o er e, E S
. This lnformati‘ %upplied by the Newfoundland Porqst
. Research’ Centre Environmeananadl. clo o
- ’ " i . . ' . ' ,.
R A R
: ., ~<.‘: -

A =Tl =, JEPES
RN ' L
This result could be

nsidered. a conserva;,t«ve estimate by eome .standarde since
man’s Self-esteem 1'\ being employed is immeael\grable. .

., Welfare.-and unemployment payments made, by either the
Newfoundland and Canadian governments are so varied that a
precise value 1e L}nobtainable. There f£ore, )"ball park™.
flgure of SSOOO/person-yeér will be used.
approxunation of ‘what an. out-port faﬁ‘lly of 6 would receive

£rom the Newfoundland government in welfare payments. T'hls

. .o
v \. ‘I..-

f gure was g:.ven to the author by welfare reclpiente. :

.

. oA

- Thereﬁore, a moneteyry value placed on employmet}t

potentlal cen be stated as: L
v

V
¥ s

a,

. e

‘. .

"

] -
P e

-
-

N e '
Environmental bene‘fits uould result from implementlngﬁ

: the plan for a clear—cut hatvest; 'Full utilization of the

hY

for establiehment of silviculturally imposed regenetation T

Also. 1t would deplete the -area of what has been

labeled green junk"ug] (ppor quality standing timber, 1eft'

:Eoilowing hiemanegement of. the foreet reeource), as wbll as -

This value 1p/an~ NI

,-/

o 3
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: p!&boctive forest lands of Forest Management Unit 2 cover

proxlmately 146, 006 ha and have an'eStimated ‘wood volume

3 {7y

of 10, 000 000 m These two;algures translate into a -

\i wood volume per area of 68.5 m /ha. Stand volumes are

%

’ siivicultural treatment can be expressed by

‘usually estimated for each site class and. specxes, but for

.this general app11cat1on of volume ﬁgr unfi‘arqa, this
g

» .
overall average of.- 68.5 m /K; 1s acceptable. . y)

-

1By_convert1ng m /ha to green tonnes of chips/ha, u;ing'

the equivalents shown in Appendix A, the unigfvalue of 35.7.

g\een tonnes chxp/ha is obtained. ;\‘ .
" . (68 S m /ha)(D 522' green "tonnes .chip/h> )

N = 35.8 green tonnes chip/ha P

Thio ﬁoans that 35.7 qreen tonnes of chips can be produced
from a hectare of land with a oiearjcut. THbrefore a %

savings due to the elimination of stand clearing as a

-
s

($1300[ha) ’ 'ALA = $36.30/green tonne chip
dBS 8 green tonnes cﬁips/ha) ,

The prbblem of sawdust accumulation at-:the sawmills and

plhher mills in the awda would bo’reduced by gptting-up the

A \

integrated logging site’ because tQ9iu_z:ste would be
transformad 1nto goods of value, irregpective of how
marginii that value 15, aimply because the proposed
operation’ would pe willing to purchase jt.

" An additional possible benetit‘to the forest industry

as 'a whole with respect to managonont ot the renourc&,could

a




R

Vs e e

7

o " . ’ -73“;‘
. ' * L

the elimination of some of the low production part-time

» . F) - . . N 4‘ _
sawmills in Unit 2. This could result from the operators of

these sawmills converting from harvesting and:milling to

just harvesting since there now would be no need for them to

»

further process the wood in order to obtain a market. A

.

market for their felleﬂ,wood would be available at the

,integrated logging 51te. (This transfer of employment into

harvesting could mean that the increase in employment is
LR ) . : "

less that anticipated.)

Benzfits, whether tangible or intangible, must be
.sufficiently high to offset thé required monies for the
operation.of an integrated sawlog-pulpwood-fuelwood 1ogging.

site in.the Bonavista Peninsula area. Otherwise, the
ﬁ 1 )
proposal is not feasible’. This is why an economic
L3 . -
evaluation is carried out prior to initiation of a proposed
f ‘

p;lan. Y ;::\- . . ~

4.4.4 Beanits Summary
b: 7 .

The benefits considered for the economic 'evaluation are

the financial, sodib-ebonomics and the environmental.

. Financial benefits (B(1)) represented by the monies accrued

through sales of the wood products. The socio-economic
benefitas (B{2)}) are eahﬁmated by éranqlating person=-years of
employment into monies per green tonne of chipg. Alteration
of the present reqeneration pattern bM carrying éut a’

. clear-cut logging operation‘is the primary environmontal

‘advantage to the integrated logging proposal. ?Peréfore,.

\-.

) . B /

J

_—
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~. L . * the benefits attributed to this aspept of forest

imprQvement is the basis for’ setting the environmental

L benefits (B(3)).

T .. - [ F—

Lok

- "
_ ber green tonne %E chips. No benefits are attributed to

N sawlog production because the intent of establiahing an
LB integrated Operatlon was not to expand the present sawmill
industry, but rather to ‘'supply the dwindling supply of .

accef:table-rsi.zed logs. Therefore the qualitative benefits

% ' are applied only to the fuelwood chips and pulpwood chips
produced. 9 ' . m. “
y N - Financial benefits: B(1l) )
. “B{(l) = 100 S + 83 P + 23 F
b ; . Socio~economic benefits: B(2) .
: o . - B(2) = 5¢7 (1.45 P 4 F)
- . : .
. ) : _ Environmental benefits: (3) _—
B(3) = 36.3 (1.45.P + F) .

-

annual, benefits:

3
The summation of the three benefitjill vield total

|

* R
) B= 1005 + 144 P + 65 F 8
. %
. Where, S = sawlog production (M‘zbm)
' P =, pulpwood chfp production (bone dry

. - tonnes)

4

" fuelwood chip nroduction__(qx_'een tonnes)

=
N, ‘b <
i+ “\ »
‘l - :2\
. . K
’ ! ¢ %
i s
o Sa '
[ . ’ -
\ i ]
[ . *
N v 5 o ~ "
- J
* ¢ . ‘

For both the 90cio;economic‘and ‘environmental benefits,

the estimation of - theu- contribution is expressed as monies :

R ]

e
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: : - 4.5 Benefit-Cost Analysis
;g‘ : . . A benéfit-cost analysis is part of an economi:{?ﬁcisibn
P
1l : proceduraalhdch considers qualitative and quantita .
;i::;ib, ' ’benefits_as'well‘as costs. With such an analysis the ratio* g
\,, of accrued SQnafits over expended”éosts 15 examined. If the ' \
e ratio is gkeater than 1, the alternative prgiosal is ] ‘
- . . . .‘ ;‘1‘ . N ’
/feasible. " To selé.t: the "best" alternative, an incremevntal :
d ! analgais of possible atlternatives issdone.
g ‘ For the integrated logging site proposal, there -are
X .
_ numerous variables. This means there is no one acceptable .
. R _ . .
’ . solution. -Availability of wood and market condition could
o - - \
i _ limit the production level. 'Therefore, an almost infinite ,
nqpber‘Of conditions, can be analyzed, aven though it 15-
. known that the 'best‘\solution would be maximum &llowed i
i production (set by AAC) and sale of products. i
N Examplas of B/C Application
v N situation #1: ' ' : ' L
) \ . : - all wood delivéred as TL 1
’ - minimum production of pulpuood (set by model
ednstraint) o -
v . - no residue delivered c . .
w - CRFP is.for i = 12% for 20 years
o , - roadgtransport of chips
. =~ no fuelwood chips produced
s ' M o.n SW ‘- 0 ' [ . ' ' .
.o o ‘ TL = 48,000 ‘ ; T :
' e . R =0. - . )
- - " CRF = 0,13388 ) ' C et
' P« 17,200 I~ SR -
) F = « i
L 8 =.0 . ‘ - f* -
a"" T - 170 ‘2 i ‘.'
' * \ K=¢ \ . J v
} ‘_ : ~‘ﬁ~' ;

. o
-
.
4
Y -
R
. .
»
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Situig\?n #3: ¢

C(1)
C(2)
C(3
o

/C

lhllfﬂ nu

- 76 -
2,475,000

1,093,400
294,000
434,400

C(l) + C(2) + C(3) = 1 821 800-

I 36

]

y

)

Situation $2: ’
- all wood ‘delivered Sw

constraints)’
no. residue delivered .

ﬁ - minimgum production of pulpwood (setgby model *

road transport of chips .

no sawlogs produced. ~

ann
W R

]
48,000
0o - .

0
0.13388
17 r 200.
0 4

0 -
17}42

1A

2,475,000

1,226,400

294,000
434,400

c(1) +€(2) 4 C(3) = 1,954, 800/

« - no fuelwood chips produced -«

*
.

s "

g

all’ wood delivered TL

no residue delivered

CRF is for 1 = 15% for 20 years
road trarsport of chips '
no sawlogs produced

{ 'no fuelwood ¢hips produced
y : *
% " _ ‘ ;
¥ . ’ :
e o :
3’ . . * e ’ ¥ ¥
W AN .o '
; R . .
- N o Py .J .
&+ ':\a - ° ‘

CRF is for i = 12% for 20 years

.

3

minimum production of pulpwood*

< -

=
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= 0

48,000

0

0.15976

17,200

0

0.

17.42

0 {
ﬂ.l

2,475,000

1,093,400

-

434,400 * 2

i

1.35

.

-

produced

-
anna
Sy P gy
-l N =

‘-‘..ﬁ -
0O O-w—ww xHWLwYD

w
~

F3
»

- ﬁ;ﬁ’\.

= 24,500
= 24,500
= 2000 . 3
= 0.13388 - . -
= 17,200. oo®
= 2000
212

‘m 17.42

o .
2,626,00
1,194,100
296,500

LI I B B

1.34 o

. 302,800 . *

< Wy ®

Cc(1) ‘C(Z) + C(3) =1, 830 600

R

471,600 - < '
cu) + cm + C(3 1, 962 zoo\
"y

1/2vwood -vdfume delivered TL; 1/2 delivered SW
résidue delivered .
CRF is for i = 12% for 20. years
roadtransport of chips’
pulpwood chips, fuelwood chips, and sawlogs
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l situations. As is logical, the begt alg:ernative examined is

—— e .

L oeatea.

H
. 78 _ ;
Sxtuation $5: / ;
4 . -
- all wood delivered TL - S g
B ‘= maximum production of chlps ) i
- residue delivered 3 i
(maximum @ 25% sawmill AAC = 8000 L : . !
= 4200 green tonnes): - \5"
- CRF is for i = 12% for 20 years ‘ A
, -~ road transport of .chips ’ H
- fuelwood production set at estimated gmount‘of W’w§
hardwood delivered (8% of 85 000 m plus j
residue i
- maximum sawlog production (set by model, ( : « !
constraint) ~~ :
" = remainder of wood for productiqy of pulpwood 3 i
) chips . :
. - .. SW=0 ‘ . ' .
TL = 85,000 ' ' .
" . R = 4200 ' : . : i
o, CRF = 0.13388 " ' . f
- : P = 25,550 . , o ;
F = 9300 ' : :
S = 800 - :
T = 17-42 : o i . " . . . 'y i
K=20 ) |
7 ’ B = 4,363,700
C(l) = 1,957,300 : . )
’ C(2) = 365,000 ' . e
c(3) = 815,900 e
C =

C{l) + C 2) + C(3) = 3, 138 200 .
" ( . N
B/C = 1,39 . , ; .

The B/C.is acceptable for all examples.dflpossible
( .

maximum production (situation #5) o | B }
BHowever, for private industry, the only:benefit thqt
" may be sighificant to them is the financial Penefit}) By
examin;ng B/C when only sales revenue is consldered, even

the best situatiqn‘is not acceptable.
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. \
financial benefit = B(1) = B'
B’ = 100 S + 83 P+ 23 F ., }
, where, Sf= sawlog ptodudeion (MEbm) - '
R Ly, P = pulpwdod chip production {bone dry
— : tonnes).
,/ //F = fuelwood  chip production (green
tonnes) ,
Situation $5: - 4 . S \
- B' = 2,414,500 ' -
~#  “c. = 5,138,200 "
 B'/C = 0.76

‘Table 4.15 summarizes the results of B/C for example

situagions._
- / . : " . p -
Tty e 4.15 Summary ‘of benef1t~cost analysis
situation - B b c B/C B B'/C*
) o o, . y ' . : /
2] 2,475,000 ,;,821,800 1,36 , 1,427,600 - 0.78
§2¢ 2,475,000 1,954,800 1.27 1,427,600 0,73
$3 . 2,475,900 1,830,600 1.35 1,427,600 0.78
#4 -, 2,626,000 1,962,200 1,34 1,494,800 0.76
N $5 * 4.363,700 3,138,200 1,39 2,414,500 0.77'
* B'/C is a ratio which considers only financial benefit
¢ and ignored environmental ‘and socio-economic aspects.
(.
/ )
" .f
-/
./ .
’ // p P
| "/ »

sttt e e s et g

PR VST

e R TIPS I SRR 'Y

T




s e i #a A e S

-

" 5.1 Costing

| annuallcost,of operating an integrated logging scheme in

.

DISCUSSION OF RESULTS
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CHAPTER 5

Model Development

The set of model equations. developed to expresé the
. - .

-

the Bonavista Peninsula area is based on three. types of

variables:

the‘time vilue of money, production (input and

~output) characteristics, and transportat{on éﬁaracteristics.

Time value of money is a reference to the use of the capital

.

recovery factor for thg processing phase ‘of the economic

evaluation; the production characteristics are a reference -a

and the trﬁnsport constant "K" are used to indicate modal
choice for product 'delivery to market. A
The cost.estimates which went intg the mode 1 develop~

ment’ are meant to be as realistic as pésslble.

“the forest product yields; aﬁhhghe transport variable np ¥

"Variable

co-efficients and constants associated with the model

%EQUations are depehdaht on these estimates.

In turn,

éon;fol'over‘handling and storage (scheduling) are prime

' factors which could alter the validity of the assumptions’

to the quantity of each wood form delivered to the site.and

‘unloading and loading at terminals, skill of operators, and

4

-

-

gpich determined the numericsvalues of the co-efficients and

4‘constants.

bl

Reliabillty of hlatorical cost information and

LY
9

A

A
R

.ﬁ

B
ot

L)
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expert advice is’essential.* | .
. Acceptance of thevcost estimates used in the

development'qf the.costing model is a‘very impdrtant}step'in
" accepting the accuracy of the model itself. Many of the

est imates' were historical in nature and an inflation rate

was applied to them in order to indicate escalating costs.

The assumptioa that the cnosen rate is accurate and that all

costs increased uniformly must be consigzred in establishing
- valiaity of_the model equations. A . ‘

 The effect_oj a discrepancy between‘the actual costs

and predicted costs can be shown by conducting a sengitivity-

‘analysis}' With a sensitivity analysis, the input
.information is_altered and the corresponding change in the
" output ‘can:then be examined. (The number of components of
'the model makes itlpifficult to analysis sensitivity of ‘
" each.). - '

¥ . L. I '
" For equipment; repair, fuel, and labour are the primary

a

contributors to equipment operating cost. Although fueln

costs have been of major concern in recent history; by

‘examining percentage contribution to variable:processing

p " costs (Table 4. 3), it is seen that repair has almost 3 times
"¢ the contribution of fuel and labour has about twice that. of
“ita fuel., It seems reasonable that properly or poorly trained ’

b 4.equipment berators c:We a great influence on repair .
"*.J Terra-Transport, Genstar Marine, Nfld. Department of

. . 'Porest Resources and Lands, and the Newfoundland Forest

Research Centre of Epvironment,Canada personnel were
. consulted about acpectl concerning their oxpertilo.

4
1 I‘q’

|

T T e o (AL, e N, N4 s AL o
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‘_comperison to processing equipment cost percentages for the

\ reason for choosing thie ‘value is because studies

idurinq trial‘runs was approximetely 45%. The epecific_'

lgravity value_oi green wood, which aleomie reguired to

e e s e ama e w [ . T L o

- 82 -
. -y

&ost which in turn can have a great influence on actual

operating cost. For. trucking, the same primary contributors

*

influence the variable operating cost 4Table 4, 5) .

However, in the case of trucks, fuel has a- much greater

[ NN

influenée, repair less influence, and laboué has slightly a .

more influence on the everall truck operating costs in.

sane factore. 'This labour cost is espec1ally of concern in

B e P A

‘Newfoundland where the maJority f truckers are not d
unionized and their wages are subsequently lower than 5
elsewhere. jfm - ’ f o v | | ) ,
The conetante'of the model equations are meant_to_be N :
reflective of current ‘costs. Thereforellthe equations are = - RN
not valid for predicting future costs. -Their.use‘is
restricted to'determining present costs under varying l ~’~,’ ‘ @
) characteristics of the operation. In order. to use the model ’ ’ ;
for predicting future costs, an inflationary adjdstment must ;
be applied. This adjuetment could be done by coneidering an . i
appropriate compound amount factor, aeeuming all costs will . iw ;
increase uniformly. i - |

o

The conversion factors relating: wood volume to green

n

wood deneity are basad on 45% moisture content (MC).  The
usl nel -

indicated the everage MC of wood chips ueed at the mill-

. 1
&
' : A . : )
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- reatrtft:d to one mode, road treneport. However, chip ® ;.. '
traneportation to market in Grand Fel was examined for i

.- 83 - : Ig

. |

: , . ‘ 40

relate volume to weight, is based on Eastern sprucé. A* o
greater content of fir or hardwoods in the fuelwocq chips‘is Q\'?

. . . - . . . . 4
not expected to be different fro? the actual value by more o AJ__“
than 5%, Bark contribution to the specific grav1ty value is )

i

taken as being negl{g}ble&?”* ' S : . f;'

" The decision of whether to produce pulpwood chips or '.
fuelwood chips is one which affects both costs and benefits. :
The sensitlvity of- costs. revenue, and total benefits to B “é
product choice with‘respect to fue;wood~ch1ps»end pulpwood_ !
chips is shown‘in Figuté 5. The cosEe represent maximum “’ P
tree-length wood'volume.peing ptocessed'for chips as setfby. |
the model constraints ane the producte being trucked te - . ' :,’
their destination. Revenue is based on saie‘of all . |
products. This figure shoys that with'an inCneaee;in
fuelwood produced, costs decrease siightlyy whereas teeenue
ahd total benefits decrease rapidly. 3 -

“The sensitivity of wood qtlivery length to the annuel

operating coe('is shown on Figure 6. Annual costs are based’

on full capacity productlon and truck delivery to market.

¥

'The curve 1nd1cates that a volume 1ncreaee in shertwood and .

corresponding volume decrease in ttee-length WOOd results in

increased annual ogerating coete. . Over the range of values . d;/.
from 0% to 100!, the annual cost varies approximately 6%. '

' The tgeneportation of sawlogs to local eewmille is L

o i




[
U S S

. 2
e T

ot e

each of the three modes - rail, road and marine.

found that rail ‘was. the leatt economical. road the most C

. d

‘.

L Lugg =

F

.
<

LY

v

It was .

'f_fstraight forward approach and the ﬁost economical for the

'1ower range of chip production; and marine,‘although

brequiringzmore control over scheduling that trucking, was

1,

1/2 times the maximum production.

E potentially the least ekpensive way to ship‘éﬁips when

.

production exceeded 156 470 green»tonnes which is about 3

Therefofb, within the

chip production r?straint of the proposal 'ﬂip

transportation also is restricted by economlcs to trucking.‘
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~_ _ ‘For all three’ cases,\the (prOJected) actual prod\ction i

;*n\ - studies ‘quoted actual costs or cost allocations. - ’ .

-
/
PRI

|

-

5;33“Co§ting Model Testing = _ -

/
'
1
'
bn e mnbtons b awvts ol o 16

Testing resultsmof'the procyrement and processing.

' aspeéts of the model weré-inconsistent. - Thg/\alues for the.

O Y
«

time'adjustedi(projected) actual operating cost and the cost

[

s predicted by the model varied considerably in Case #1 and

¥

$3, whereas for Case #2 they were uncannily close. U e

. is less than the minxmum production established for the S

AN

Bonavista Peninsula operation. Manpower requirements and

ca;!tal cost of- processing and handling equipment for the

A

'proposed integrated operation are incOrporated in the model.v

Therefore, actual costs of operations which do not utilize - *

\
b . ¥
- .as. much manpowet and equipment as ‘the proposed opergtton/;re ]
. L 4 e N
expected to be significantly lower than those forecast by

the model. Also the difference between logging system .o f
\ |

(whole tree versus tree—length and shortwodd'harvesting)-of .
\\ .

.

-

12

the test cases and that of the propOSed logging system for

“~

which the model ‘was developed could be signifig antl y >\\\\ _ ' t’*
~differept as to render the testing of the procjréh@nt and .
proeessing aepects of the model as meaningless.
The insupportability of the model by the tests,maw also
be attributable to the accounting technique used rin

determining cost values. It is’ queetionable whether the

*

"+ _ Por traneportation of products.to market, test results

~

for road and rail modes indicated reasonable acceptance of.
DY . D . v ' ’

™~
1

4|
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the model. However, ‘the predicted cost for the marine mod o

was less than h\lf\the time adJusted actual cost and

\\

1 L understatﬁs an unreasonableness, elther in the model or in

. . the assumpt1on of similarity between the test shﬁuation and

- ' the model 31tuat10n. J .

© Al
L]

. It ris questionable whether the marine mode’ sxtuatlon

used to test the_model was an.acceptable chOLce,/focessive

handling and ﬁpiting time associated with-the 1 tug - 1 :
barge rodndwood operation may have been translated into -

\\costs exorbitantly different £rom the predicted cost of ﬁ

handli/g/the equivalent amount of Ehips in a1l tug - 2 barge

fproposed transport system.’ Also, it shodld be pointed oht

that the cost was éxpredictlon itself, not an. actual cost.

L

. The soecific application of the -model to the stateéd -
“proposal leads to inconsistency in testing. Validity is
Stlll questionable on the" ba51es of the test results.

Hoyever,-this.does not mean that the model-is not reliable

for its intended purpose .
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5.3 Benefitsg . L

s

Expected revenue was based on revenues collected by

operations being carried out presently. 50cio-economic and

s

‘env1ronmenta1 benefits were estimated by assxgnlng monetary

-

values to. abstract aspects of an integrated logging

~ a

operation. Unlike cost estimates-whose accuracy—can be

T,
v

guaged by comparison with historical informatlon. these

\
qualitative benefits gan not be pronounced valid even in.

N

retrospect. The accuracy of the values assigned to these . .

oy

benefits'ie all in the eye of the beholder' . ;l\‘ i o
_ Theequalitative\benefits (socio—economic and ‘

environmental) are very important when coneidering the’
feasibility of the integrated sawlog-pulpwood fuelwood
logging operation. When they are not considered, the

’ operation is not feasible even under the best conditions.

When they are considered, it is feaslble underga "minimum
vl eEeEs . .

PN
.



. of" product selection for: maximum gain, but actual operating\P
. and market conditions may make the optimum conditions

_unobtainable..

,.revenue. T is second analysia may seem an 1nappropr1ate

L&

and ninimu fuelwood chip production are the conditions

‘levels. Jﬁowever, even under the moet favor/ple production

and market conditions the. products prices would have to

/— el oy

5.4 Benefit—Cost Analysis _ s 4

* g

-

[y
o
"
. .
. s . .
BB M At e s o, S -
A >

- Benefit-cost analysis may indicate the best combination

-\
v

e

Benefit-cost ratios were determined in two analyses.

First, benefit—cogt ratios were established Eor total C

b
{
i
&
: § | é
Lbenefits, then, benefit-cost ratios were calculated w;th ; I

only benefits that»private epterprise may consider ie.

economic ev luation, but it is realistic. To think ‘that ﬁ\\\‘l Ty
private-ent ;prise would voluntarily 1nclude socio—economic. i
and environ ental benefits in their analysis would he : l“~' ‘ i «

Ldeali tic‘ - However, for . a government to 1nvest in an
integtated logging operation on the baszs of "all benefits S

@t

is. quite p 331ble. . . , ‘

Maxim m expected sawlog voiume; maximum _pulpwood chip

.which woulc result in the greatest revenue at present price )|

*,

%Pcrease m:re than 208 to break even.» With poor,miiggts or.. |
low level production, the difference between cost and
revenue would only increase.

The'antempt of this economic evaluation ‘was to’

establish 'reaeonable' cost ‘and benefit_estimatea'for - ; " /’
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dependent on, spefrelationship between costs. and benefits. , S

R

] " " . . ) :Ji

. 7. - s s ;

- T N : - 92 ._. ' ‘?‘
u\ ) . B . . B . - }
L CHAPTER 6 . Sy - i

* , . L4

. ‘CONCLUSION AND FUTURE WORK - e .i
., _ ‘ o T

: The feasxbility of .the proposed 1ntegrated sawlog- . T f

pulpwood fuelwood site in the Bonav1sta Peninsula is. ' : .
- . ) s

-

»

\
By applying the cdgtlng model to proJect annual operational

' . s
costS'and by determining the.fxnancxal gain expec ed frOm ’ !
the sale of the products, it can be seen if the prdpbsal, - L ?

could ever be a. v1ab1e operation. ‘ R R St
g

If strictly on an economic basis it is found that the

-« I

establishment of" the integrated logging scheme n Bonavxsta \rl : 't :
iy ‘ B B
Peninsula is not’ a viable operation, the proposal could ] { i

‘Stlll be implemented if the’ socio—economic and environmental

L 4

advantages were considered sufficient to 'disallow. the poor

fv..

financial situation. This. cost-effectiveness attitude,

ﬂbweverl may not be ﬁuitable_for_tbiswsituation since it

R

[

Y

. cost aspects of ‘the plan. No matter “how efficient the

. operation, if the product can not be sold or can not be sold '

i
L |
. b
would be a continuous monetary drain -and not a one-time ' . q

outlay of funds.’ If feasibility is mar inal, the operation
could be undertaken on the "hope' that osts could be: o
streamlined and/or revenues increage,

A\
Market conditions play an important role in determining ‘ \\ .

whether ‘or not the proposed scheme ‘is undertaken. : R

Reliability and availability of markets may supersede EHSL\\\s\\\\\\'

€ . .
B L

« at an acceptable price, ‘the operatfbn is doomed to Eail.

”




R these two problems.-

. : - 93 -

One on the first Steps in the decision-making process
‘once the economics of the'situation‘has been evalnated would'
be to acoept the  validity on 3ersatility of ghe costing

model. Once thia is done, break-even points corresponding

'(* to tne expected production characteristics should be

Market assessmente should also be.conductedpin
‘ -

- HO"

b rder to ensure the disposal of’ prdduction is adequately~

L

determined.-

"examined.

'Feedbackvof,information pertaining tozaepects‘o£~the

4

R

Iintegrated logging site'may mean alternationsfto ‘the -

original proposal. Pdr - fnstance, available information may
findicate that the proposal be incorporated 1nto an expanded
Aoperation which would involve shipment of wood chips from

- other areas of the province. This expansion may mean an

) 1mproved economic situation for the use of barge‘%nd tug as
the transpoitation mode to’ market. ‘

. ', The present harvesting practices are detrimental to the
Bonavista Peninsula forest.stands; but, to the’ authorls B
knowledge, there is no contingency plan in tne offing to
correct ;he situation. This thesis is an attempt to |

evalugte an opera’ion which could have alleviated the jt

proplems of_wastage and under-utilization of the forest

'»\-reeource base. A feasible plan which would give direction

to the area’s forest industry must give consideration to
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FOREST MEASUREMENT CONVERSIONS

1

Imperial to Metric ' ._'
1 cord (1283stacked ft. ) - 2 407 m solid wood.
bem = 4.7m _

-

Hetric to Imberial o S

1 mg solid wood = 0.4155 corda (128 stacked -fe,
lm solid wood = 0 212 bem ;

' e 7 ‘
L S
RN Ny °t i,

‘ o s

s -

.3y

Tt

Volume to Weight

3

B : fWeight to Volume .,* . C
(based on specific grav:Lty of East:etn spruce @ ASZr MC) . f‘_ CL L

. v .-

»

o

1 gteen tonne = 1 9 ma\'solid.woo'd K lam solid wood - 0 522 green tonnea

Den e el

. ‘l.
“ N

1 bone dry tonne -t

so14d, ood & o 3 bonq‘f'a

o, t,

a7 ( NSPERN
bl P ’ - M B - l v
o ns . ‘ : - : ! H :“ ‘\:
Conversion Calculations Lot gl

cL J .
.('-" i 3

- convers:lon of Eastern spruce green volume to gteen weight based

on 45% MC

,‘“\

R .
" o

specific 3ravg.ty of green Eastern spsuce wood - G --o 36 2
density of water - D = 1.0 tonnefm ;‘ : ’
green volume = 1.0 H (ie. density tmculation implies unity for
L ‘ volume) -~ .
v . [ .
moisture content - HC = 451r , ‘. ; ;
‘ f oven dry weight = W, ! L ‘j’.‘ (
} .:g'i'éeﬁ weight = W . ' s - ’
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T . T
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1 . GS = uO’ definition of specific gravity ,
{ ; P . y
vbD -
B W N
- Y e =GvD ' ~ \
. N = ‘\ .
ot 0 Tggw ' ~ ~
' W, .= W_.(1 +MC/100) = GV D (1 +MC/100
T * 45 Vg (1 + MC/100) = 6V D ( /100)
e W, =G D (I+MC/100)
\\\ .I'slv .x‘ 8 w. } X ,
i - co N g - - . - .
' 1: . - * _‘- . o L, ) . N o ('
L - b o . 3 ¥ o T,
' & o = (0.36)(1.0 tonne/m”)(1.45) - : s e
« s §.;,‘ S . i ,h i E I 3 : ¥ ,‘\\ o '
iy S S ; = 0.522 green tonnes/m” solid green wood - . A
. x . . IR S N
: .- - conv n of Eastern spruce green volume to bone dry weight. s
; R 1A LW ‘D - - . S : G
! ’ CH v . I .iE
L R P : . © oL '
g . o, PR g v oL ‘n'
- SR TR .. . =(0;36) (1 tonne/m”) i : < '
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.. ' APPENDIX "B"

i

CALCULATION OF TRUCK CAPACITY OF A 5-AXLE- TRACTOR-TRAILER 'UNIT
EQUIPPED WITH A LOADER'

5-axle truck-trailer unit

LY

L

H

23,600 kg. Payload

-

payload maximum capacity

= 23.‘6 tgnnes .
= 45.0 m™ solid wood @ 45% MG

= 9,54 Mfbm

N

B

TIT

35,000 kg. Maximum allowabl.e groas vehicle. weight
11,400 kg, Tare weight (including loader) A
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APPENDIX "C" oy

Testing of procurgment and processing:

Cage f#1 Whole~tree Harvesting in Prince Edward Island

Stﬁdy duration‘ 9 days"
, production :Lnformation.
fuelwood chips = 473.56 green toms @ 42% MC
sawlogs (stud wood) =-44.45 cords
total cost of operation = ﬁ0,059
\ e o

straight-line e:ﬁ‘:i:apolation.for 200 day operation

‘production
fuelwood chips = 10, 524 green tons ( 720 m )
Bawlogs = 987 8 cords (503.8 Mfbm)

a

total cost = $223.422

application of model equations C(L) and C(2) .-

- delivered wood taken as .tree'-length
~ time value of money { = 10} n = 20 yrs (for CRF)

v

4

'L SW =0

|-

TL = 21,090 ) ‘ .
R =0 . , , -
CRF = 0.11746 o '
P =0
F = 9567 s o ‘ ;
C(l) = 22.78 (21,0%90) $480,430
. C(Z)\- 340,000 (0.11746) + 1. 25(9567) +126,200 -$117 §90
\ ? Dot o §598,320
time adjtxst:ed cost of extrapolation ' * :
Compound Amoum: Factor o
1 =10X; n~-3 for\1977-1980
(5223, ¥.22)(1 3310) = $297,375
i = 155 nw 2 for 1980-1982
(8297, 37\5)(1 .3225) = $393,280
“.‘ \ ‘\‘ .
\\ \ N
. A \
L - h

an rgarny e 4

"

e SwZdL -

.




Case {2

Case {13
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e

and Hog Fuel

‘study- duration: 11 days . ' -

.

p}oduction .information:
i fuelwocd chips = 1887 green tonnes @ 45% MC

total cost of -operation = §71,139 !

-straight-line extrapolation for 200 day operation

production
fuelwood chips = 34,309 green tounes (65 980 m )

total cost. = $1, 293,440 .‘ -

applicat:ion of model equeciona C(L) and C{2)

T - delivered ‘wood taken as tree-—length '
- time ,value of money 1 = 10%; n =20 yrs (for CRF)’

o sia o ’
L = 65,980 S -
R=0. - ’ N \

CRF = 0.11741 ' 4
* Pm Q. }%’,_-f} : \ 4
' F ="34,309 - L
. v \ ' "‘ ,
C(1). = 22,78 (65,980 = T $1,503,025
C(2) = 39,936 + 1.25(34,309) + 126,200 = § 209,020

$1,712,045

time adjusted cost 'of extrapolation’

Compound Amount Factoxr
i = 15%; o = 2 for 1980-1982
(sl 293 440) (1 3225) ='$1,710,575

aml Hog Fuel

study duration: 22 days

production information: 4
fuelwood chips = 3164 greeq tonnes. @ 45% MC

- pulpwood - roundwood = 207 m
sawlogs = 28 Mfbm

Trial 1 - Integrated I.ogging for production of Pulpwood '

Table 2 - tntegrated Logging for Produetion of Pulpwood

Tt et ok 2 i s



K

‘ straight-line extrapolation for 200 day- operation

' ;qtai,cosc - $1,860,600

V.
‘ - 105 - -

i

total\\cost of operatio-n = $77,961

production
fuelwood chips = 28,764 gregn tonnes (55 315 m )

pulp ood roundwood = 1882 m 3
sawlogs = 254,5 Mfbm (1196 m) v /

-

“total cost = $708,736

application 'of model equations C(l) and C(2)

ey
¢

- delivered fuelwood taken as tree-length i
- .delivered pulpwood and sawlogs were in shortwood form

SN = 3078, S : L
TL & 55,315 : O
CR=0 - AR o \
CRF = 0.11746 S
P =0 S
F = 28,764

A

note: although pulpwood was produced, :Lt: was iu the form
of roundwood and the variable pulpwood’ proceas:lng

cost dea,ls with the specifics of chipping pulpwood.

C(l) - 22,78 (ss 315) +25. 55(3078) = © $1,338, 720
C(Z) = 39936 + 1 25 (28 764) + 126 200 - $ 202 090*

*

L ' $1,540,810 \

' \
“time adjusted cost of extrapolation T \
’ g -

" Compound Amount Factor ) : i .

1=15% n = 2 for 1980-1982
- ($708,736) (1.3225) = $937,304

Testing of product transl')o'i.-l:“jm.:ion:
Marine: 1 barge - 1 tug operation

:lnforna::l.om - # C . .

-+ quantity shipped = 30 000 cords (25,920 bone dry tonnes) )

. distance of shipment = 160 nautical miles
, - . ! ] > .

TN
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time adjusted'cost: Compound Amount Factor @ 1 - 15Z; n =2
(51,860,600) (1.3225) = $2,460,640

application of model equat’i'on C{(3)

0
25,920
0

S =
P =
A F
marine = T = 15.04

K = 372,400

C(3) = (15.04) 1.45 (25,920) + 372,400 = $937,660 '

Rail |
cost = $1.32/km/carload - -
- piojected dost @ chip production of 37,500 green tonnes
= ($1. 32/km/carload)(245 km) (37,500 tormes)
. .25 tonnes/carload
= $485,100 . N
’ " wtime adjusted cost: Compound Amount Factor @ i = 152; n =2
(§485100) (1-3225) = $641,545 X - -
‘ applicaa;fof model equation C(3) v
S=0 . ‘ '
, P=0 . <
‘ F = 37,500
rail = T = 19.44
. K = 68, 800
L e - . 44)(37 500) +68,600 = $797,800
. Road ‘#1- CTC study - : o ' \ L |

coat = $0. 90/km/carload

projected cost # chip production of 37, 500 green tonnes
.= (0.90/km/carload) (245 km) (37,500 tonnes) ' :
‘ 25 tonnes/carload

= $330,750
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N

road

Road #2

time adjusted cost: Compound ‘Amount Factor @ { = 151' n=2
($330, 750)(1 3225) = $437 417
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C(3) = (17.42) (37,500) = $653,250 _ SO
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Cost = $1;15/km/cgr16adi L _ .

.

. prqubtéd cost @-éhip production of 37, SOO gréen tonnes

= ($1 15/km/carload) (245 km)(37 500) tonnes)
25 tonnesicarload

» $422,625 . ,{,-
time adjusted cost: Coﬁpounﬂ Amount Factor @ i - 15%; n = 2
($422 625)(1 3225) = $558 922 .

- .

application of model equation c@)
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= 17,42
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" ¢(3) = (17:42) (37,500) = $653,250
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