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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..

B m comti il At TP B

T —— e s



! s " : . - . t . -, ‘
: w"* - ' ! RN st v - R ‘ .
. . . ~ R .\ " s' N . <« .
. o . . : . " ) " f T e B LI & . . -
PR \\Mh';d'-"f"*‘*-!f"':\‘wr-t-\—-tu’ﬁNMN"~'—;“—-’-"‘— TSR WA e a e e U O U S SN AP . 7
.. - - B . i.
. . ) a | . T . . b . . . }
. . i *
L . . , . . . y = .
~. : : ! * * h ’ e ‘- “ | o ad * !
? . . " . . 4 . Y L o “ ' . . - . ) ,
[ . * . . . .om- AP S Fes .
: T g . n A -
. ’ . . o, : . ) : . e . PR ;
] : . The opexation onra purely economic basis is not’feasible L
3 [ . ‘ . - N -, * . . e -
. £ F IR L. R - - -
i ' e ;o . ' . . " " = {
: : . under existingocqnditiqn& and existing markets. ) ",
! Y ' 1,‘ ’ o ’ 2o C e T T T - N -t e
i . ' - ' d * ’ . - 4
3- i * » . \ r “ . * . ° ¥ \ i
Pe “! . ¥ v
P L A S
. . * ! * .
. ¥ . . -
- . . [ . . - - -
: . ' . . . . SR N
. .. N . % H ’ -
i . i L s, - » . e
. 'y ! T t . S i
: R - . ? ® - ' -
o Cg . T . ; R . v
: - . P ) » : ' Y i - . - :
; . < e ' R B
. . Y 1 . . . - ‘.
: . / : Co ' T B R BE
E e - R oo . i
[ p 18 . ‘ ’ . P H v
", . T : . , R . . i
!f_ - ' o '.v 0 ' A = N t
(. ) ? - / . ) . 'I" y g . . . . }
, i ' z R t - . ., N .
. N B : : v . ; B
G . - ) ) - L ) . . : o
A ro . R oo ' oL
. ) ‘ /' . . - . 2 ‘ A - . N . .
. ; i . . . ‘ -
i J.’ . s * . ' A S
. . i - . , . T - ' T
S o . - ) E - R
. o ) s . . . R g . ' - ;
.- ¢ . . v ‘ :
BN : : . {
L ! N \‘.ﬂ ) o )
(‘1 ~ R : . - - - v s
/ : N " N . v gl
.l. /} ) . = L o, - - '
; . .- .
o - ‘\
. -\ L. . .
S . . - PS o
, : . : R 4
L] . - . B
f‘ - + - -
w 4 . ' . R A .
o s .u - . : B . Rk .
l‘/ P a s 1)
3 ! ‘ A “ . ’. N
) » l . ¢ ‘
. /1/ ' ) . : ) Fe TeeoT ( o , .
s TR ] R h . a * . - . R
g , R . . , . .\ . ~n .
, { .. 4 - . i . ¥
! N . . N . * .
g‘ ! -’ - . ’
H - ~ ' N . . - : ' - Y
: . : _— : '
. . ot i R . N 4
13 5 ) -
i . . . .-
, A e %
;u N * o »
. M ' ? ll : “ -
i T . - ‘\
i [ . . . )
A ’ . i ) ' ' T '
} : - .
P! ' ’ . Co
! . .
! ’ * . ‘ '
s ' \ . .
] Y - 1 Al
. e \

ey O W Py ey oy o 141




"

] » ) -
. .. v’ ’
- . :
: ’ . i

¢ - o T

’ . ACKNOWLEDGEMENTS '
Y , A - . :
¢ £ .

‘ .4
Acknowledgempnt must be given for the guidance given

'the autn\r'by her graduate supervisors, br. D. Banak for

" his revxew of submitted text and Professor M.G. Andrews,

P.Eng., for his aduice, direction,and assistance’ inlusing a '

systematic approach to the economic.evaluation..'

1

The author wishes to express most’sincere thanks to

Robert Pelley, Barry Garland, Gary Small, Wlllliﬂiﬂle nder,

i

and Ron LeDrew, P.Eng., of the Newfoundland Department of

Forest Resources and Lands, and to Grant Milne of the

'
& .

anadian Department of the Env1ronment, Newfoundland Forest
Research Centre. These government representatives supplied

m&is, reports, and.reference=material>as well as expert .
. e . v

advicg. ; I

Gratitude is also extended to Mr. James hrown of

~Genstar Marine and officials of Canadian National Rafﬂ;Eb\

who supplied essential cost information concerning wood chip

handling and transportation. Their ‘time and effort on the

author' s-behalf is much appreciated. .
Finally, the author wishes to thank M Lorraine Snow

for the many hours of baby sitting and her husband Rod for

his unwavering support. .
- : ' ‘ - » .

st i 1WA e s o b bt

'

IO



4 .' " R ’ ‘l . ‘\ ‘
...... (s e \ - | . .
i . * ' - E
P 5 ¢ »
: . ¥
I - )
+ v [
. & s : - : .
' ' , . 'TABLE ‘OF CONTENTS
P “ , . A ' . : » .- Page ' -
i . . . . ) Lo o : ' "
: + +  'TITLE PAGE ot ' St
- * ABSTRACT © .- _ .
) b b4 i “ e * . [y
T ACKNOWLEDGBMENTS , . - e !;g—
. : . . . : Y i ¥ R
TABLE OF CONTENTS v, . ‘ S o« v
_ LIST oF TABLES 'ﬂ . - R
ce -._LIST OF 'FIGURVES ’
Y LIST OF ABBRAVIATIONS. |
e . : : RIS ) .
. a o AN
. . - . AL
' .,..- CHAPTER ' S
L S A I Bl e oY
LR INTRODUCTIQN"'" SR S .
. 2." BACKGROUND INFORMATION ON FOREST MANAGEMENT
s e UNIT 2 : . . i . » ' 6
2.1 Forest Industry A 7
°. 2,1.1 ‘History ' 7
. 2.1.2 ' Present status of .the forest
Co ‘ - . 1ndustry
! ) B
" - 2.2 Forest Resource ‘ - » 12
* 2.2.1 . Species o . - 12 -
‘ 2,2,.2°  sStand conditions = . - - - 13
. T 242.3 -Annual allowable cut. - ~ 14

o A . ; . .
v o \ 2.3 Transpgr;ation Ne twork , - . 16

3. INTEGRATED' LOGGING PROPOSAL" ' - . .. 18

* § e 3.1 Problem:Statement L 18
, . 3.2 oObjectives ’ J . 20

‘ E 3.3 'Method of Evaluation : : 22

\ : +3.4 Integrated Logging .Site Description . 24

' 3.4.1 Location - 24

LA ot ' 3.4.2 Capacity’ : © 25

. ' 3.4.3 Harvesting and. tranaport to
¢ : : site - s 26
X 3.4.4 . " Processing 27
o - 3.44.5 Handling and transport to B
S ;  market A . .30
¢ ] ‘ P
1 u t— /

M pon-is W
- 1




A,

] -
B Pt Ce et Yo - w5
Y | oy ﬂ\
n o [} \ & !,--! LS
, - : \\.\"' ' -
’ ' i \\ : Vi - ". . )
2 > [ o e ’
’a. Ecouomc EVALUATION g o nor 32
4.1 Costing: Model Development - T 32
: , 4'1Y1 Cost Yf wood delivery from
‘ . . L - area qQf origin to integrated
o T IR logging site _ 35
' 4,1.2 Cost of processing at - the )
. \ integrated logging site 43
. , .o 4.1.3% Cost of wood delivery from
' \ the i tegrated’lqgging site <
N " \ to ma kets 50
4.2 Costing\Model s mmary ‘ 59°
.+ 4.3 Testing of Modeld v 63 -
.4.3.1 A—Testlhg of procurement and o
- . 5. -\processxng aspects of the o
- - PR , . proposed integrated -logging '
, S b site 64
, C L ﬂfﬂ;3,2 . Tgsting of product transport .
o . markets aspect 66_~
4.4 Benéfits ' 68
" 4.4°.1 Financial. 68
o 4.4.2 - Soci0recqnom1c ) 69
t! . 4.4.3 Environmental. 71
e .. 4.4.4  Benefits summary .13
. - . F .
. 4.5 Benefit-Cost Ax‘lysis 75
_ . j : AN ' . .
; i R - -
, 5. DISCUSSION OF RESULTS \ - - o o 80
. * 5.1 Costing Model Development 80"
A - 2' Costing Model Testing : . 87
: 5.3 Benefits - : . - .89
- 514 Benefit-Cost Analysi s v S 90
— : ',' Sy - ] o
6. CONCLUSION AND FUTU E WORK — 92
REFERENCES / . L 94
_BIBLIOGRAPHY  ° - \ 96
. APPENDIX A" - FOREST MEASUREMENT coNvﬁgzsxoné ) 100
APPENDIX F'B" - CALCULATION OF TRUCK CAPACITY OF
o C A 5-AXLE TRACTOR-TRAILER UNIT .
' ‘ EQUIPPED WITH A LOADER ' l; 102
AEPENDIx{ "C* '~ CALCULATIONS P(".)‘R MODEL TESTING . 103,

. : \
\ | ﬂ \

-

et et s R i e M S © a1 i ah K

v e b

.
b b A et A s P b P Bt i b B 45 .




v

4,12

Wood Procurement Costs .

Transportation to'Market-Costs' .

wvii”

©  LIST OF TABLES  *

-

Equipment required for processing

L

Manpower required for processing

‘Distance from'major forested areas of

to Shoal Harbour :

‘Approximate % contribution of primary

factors to truck and driver wage rates

vv\blogging site”

;
2l
P
age.class
3.1 Wood measurement units»\
3.2
3.3
4.1
4.2 Processing Costs . © -
4.3
4.4
... . Management Unit
4.5
4.6

Capital investment costs for integrated

Gross merchantable volume by species and

A

\'-

.Number of'sawhilis bylﬁroductien classes

|
|
|

o

Page -

10

13,

23

29

.29

4. 7 Annual fixed costs for’ integrated 1ogging :

site

4.8

Approximate % contribution of primary '
factors to variable’ processing equipment

and labour costs r

'.

Constants asdociated with product

transportation node in model equation»

P

4.14 Purchase price of products‘

4.15 Summary of benefit-cost analysis

3

-

. Percentage difference of test results for
‘procurement and processing

4.13 Percentage difference of test results for
\product transportation to market

’

‘Test results for procurement and processing
aspects ‘of the model.

Test ‘results for product transportation to
. market..aspect -of .the model e

L33
N3

35 .

.39

60

. 65

65

67
69
79

[ SRR, OV IURPIURATIE N

- .
.-

t-n
:
i
v
3
\
. L
1.
4
t
L
i
)}
i
i
v
;
i
4
[
+
0
i
v
i
i
o
i
.
“.
5
A
:
:
:
!
I




By

s e et e % n et f

B s semma

BT e W 4 - ey

o

| viii SRR PR
LI6T ov FIGURES Bl

'.‘wf ' ~ Page

. - R . e
Forest Management Units and Timber Supply
.Zones : . A . v 2
. - - . - . “ 3 .
: Wood Harvesting Areas of Forest Management" '
. Unit 2 .- : L L9
Bonavista-éeninsula Trénsbortatioﬁ Network". 17
Cos; of Chip Transport to Market. o 57
f“Full Capacity Production Cost, Revenue, :g:
*.7. and-. Total Benefits te Fuerwood Production .85

Full Capacity Production Cost Sensitivity S
to ¥ ‘Shortwood Belivered to Integrated Site 86.

et

e

-
N ..
o
. -
v .
. .
¢ /
-‘ —:
N
¥
¥
kS
k!
e
A &
!
¥ i ¥
[ by
\"" "
. )
& i-
i .
, . |
- T
L3
," -\}‘" _.
R . : af .
L]
el N
e . i
" “ . ' . o
. \ “




[ VU

-

P

. L ) '/.V' ® ' ¢ .
s ‘: . "~ ;‘i"' '},-/_- : ' ‘ . * A '—
: mhmmfuz;}/gvi,ﬁf<'v_ ) ‘ [ s
' - I‘II ‘I' d ) - » ., ‘ , » - 1} .
] . . » \ ‘. g -. f:__ é“
. NS, ¥ e e a
» . ' ' : . - - C g
§ g L ke .0 LIsT OF,ABBQEVIAT%bNé"=‘; Lo AT B
fbm " board foot: . .. i o« | %
R . N . . L I .l'
3

|' ‘f

hr,’ M hour . A‘., 5 -

@ A TS ',mrmu:"‘-?n:-‘lm“ l
« . .

G- spacific gfavity . L B §5~;'. ..‘3 o

. . o km o kilometre -

‘\' Co , T e : L. R ;
MC - “moisture.content &igsedrén bone -dry weight)
’ 3 o : S R S

m .« . cubic metres AT - L

v

, + _‘.. '.f—“ ‘ . qﬂ.’ :.h'_

R ' MEbm 1000 board feet . | - = * e T T |
Lyp. o year . T D Loieon L
. ) . . . ;_l" . -:' oL v . .".'" . ‘ L ) ll‘ . ,‘" . et -

» e e - 8WT T L. 'shdrtwood. - v LT T

T e e s W i g Sk $7 b a8 e bk

CIL - tree-léngth wecd' . . i o .
R R . 'y o " ’.j L oo . :'. : . . o .
"ha- . *" hectare = - T i S

» L R

. . ". - t, PR o . Lo . . .. 4-,.' . .
PMH - productive man hour' R G

JAMH - available machine hour - . - . 7 i

» / . L < ;
- % C N e N . . > o s -
B/C ./~ benefit-cost ratio Y R s P
: . ~ N B b ' » i ‘ S B
- o ' . N . vt
’ . ) LT o - T
i . - - \ ~ .'.’: ,
v . . v .
: ‘ e
K ; - . ~ N
] . * A . i PEEE
. . ‘ » ) . .
. sl ' ! N T
V] b : &, . o \ ; . s . A St
. “ 3 . . . R .
) . h 'y B - . N
.. v 1 ) . . Lo .'
TR - - Lo
. - . I\ : Soatt
’ o Ly ! N “ i 4 . R '
. - , : ,
. ‘ . R .
A . i . - t '
. - .. . ) R \- B . .- .
. A v i , . . . i "{.
t v ,‘.‘ e > ‘ ' .
v 3 . .
.‘ ', ' .'. ..P-. é‘
. : N
) . 5 . N . :
u . . ' " b . '
~ ¥ ‘_ . - - .
, B
’ ¥ -+ " 3 ~:I
13 J ! ’; . ) ,
" T " s hE e
[ . 1 * t .
i . : I
~ * . ! + . " ' | *
. i - . N A 3
By ' .
+ > -, N x , vt . R M .
k4 . - - i@ ' b '
. v ) . .
» ' B .
. \ ! . . oL e
‘' » ’ ) ¢ LW
« . o '
—— . 5 e . 4
f * . o .
‘ * ' wd P,
R v » - ; 1 '




o e dem e o

- A : : . Yooy G
Celn . o ) ;‘l ifii
. . i , . A , N ‘,
. SRR - ) /* # e} - -,‘ Lot .
o e o - ' o ' A
[ , . \.."." ,“
! _;" N . o ,; : ' o _‘.i_" e v'“_ "l: *'v-‘ "’. ¢t ., " &
L P . : Py X . N ' b - ) -l .'ﬁ" .‘ d * '-
R . ;‘“ ‘ ' . -" " ‘A S TR . ‘;:‘. . . , %
oo ... T CHAPTER ONE <. - ... . oS oLe
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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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