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INTRODUCTION 

ABSTRACT 

Steep  country log processing i n  t h e  
Pacif ic Northwest PNWI i s  described and 
the development of these pr5ctices for 
the PNW second growth (0 .7  m t o  2.0 m3 
t r ee  s ize  i s  discussed. 

Given the s imi lar i t y  i n  topogra hy and 
tree  s ize  between the PNW seeon% growth 
and New zealand s teep  country "new 
crop", these  developments are of r ea l  
i n t e re s t  t o  the New Zealand industry.  

Some v a r i a t i o n  i n  second growth  
processing p rac t i ce s  i s  now seen i n  
response t o  : 

A d e s c r i p t i o n  i s  p r o v i d e d  h e r e  o f  l o g  
p rocess ing  p r a c t i c e s  ( 1  imb-measure-cut) 
u s e d  on s t e e p  g r o u n d  i n  t h e  P a c i f i c  
Northwest o f  the  Un i t ed  S ta tes .  Because 
o f  t h e  s i m i l a r i t i e s  i n  equ ipmen t  and 
methods between New Z e a l a n d  and t h e  
Northwest,  i t  i s  i n s t r u c t i v e  t o  examine 
t h e  p r o c e s s i n g  methods used  and t h e  
t r ends  t h a t  a re  o c c u r r i n g .  

The N o r t h w e s t  l o g g i n g  i n d u s t r y  has 
a lways  c u t  m o s t  o f  i t s  t i m b e r  a t  t h e  
stump t o  l e n g t h s  t y p i c a l l y  a v e r a g i n g  
10 m, w i t h  1 2 . 5  m b e i n g  a  common 
p r e f e r r e d  l e n g t h .  T h i s  has been 
necessary because o f  t he  l a r g e  s i z e  o f  
most o f  the  t imber ,  b u t  has a l s o  become 
accepted p r a c t i c e  i n  sma l l e r  t imbe r .  

- the  lower value d i f f e r e n t i a l  w i t h i n  A t r a n s i t i o n  i s  now w e l l  advanced i n  the  
second growth t r ee s  Northwest,  f rom l a r g o  o l d  growth t r e e s  

- the desire t o  m i r n i s e  the piece s ize  t o  smal l  second growth t r e e s ,  and some 
skidded companies are changing t h e i r  approach t o  

- the desire t o  minimise manual Zimbing process ing .  

Where t r e e  l eng th  cable logging i s  
prac t i sed ,  there  i s  normally p a r t i a l  
processing a t  the stwnp. 

To date, only a few companies have been 
successful i n  mechanically processing on 
cable landings. However, the trend t o  
f e  2 Zer- bunching on steeper ground w i l l  
mean f u l l  t ree  logging and processing on 
the landing. 

The use of computer value optimisation 
for  "at  stump" processing i s  currently 
being evaluated i n  PNW second growth. 
I n i t i a l  r e su l t s  suggest a gross gain i n  
.value recovered of 1 4 % ,  compared t o  Figure 1 - Conventional florthwest 
standard practice, with a net  gain of 3% practice has been t o  process t rees  
t o  4 % .  a t  the stump. Ir. a s i tua t ion  l i k e  

t h i s ,  zlrith medium-sized timber and 
"long" or even ground, side-hi 2 2  

fa l l ing i s  usual 



OLD GROWTH PRACTICES 

A l l  o l d  g r o w t h  p r o c e s s i n g  i s  done by 
powersaw by f a l l e r s ,  a t  t h e  stump 
(F i gu re  1). Th is  i s  done on a l l  s lopes 
and o n l y  i n  e x c e p t i o n a l l y  d i f f i c u l t  
c i r c u m s t a n c e s  i s  i t  c o n s i d e r e d  
acceptab le  t o  leave a  t r e e  uncu t .  Th i s  
i s  f a c i l i t a t e d  by f a l l i n g  t o  t h e  m o s t  
f a v o u r a b l e  l a  f o r  b reakage  c o n t r o l ,  
wh i ch  g e n e r a l  r y i s  a l s o  a  f a v o u r a b l e  
p o s i t i o n  f o r  measuring and c u t t i n g .  The 
t imber  c u t  i n  t h i s  way i nc l udes  Douglas 
f i r  (Pseudo tsuqa  m e n z i e s i  i ) ,  hemlock 
(Tsuga spp),  va r ious  p i nes  (Pinus spp) 
a n d u m e r o u s  o the r  con i  f e r o u s e c i  es . 
The A m e r i c a n  p r a c t i s e  o f  w e a r i n g  
"cau lks "  o r  sp iked  boots  he lps  t o  make 
such p r o c e s s i n g  f e a s i b l e .  There a r e  
o f t e n  few l imbs  t o  c u t .  

I n  r e c e n t  decades, o l d  g r o w t h  f a l l e r s  
have  e m p h a s i s e d  b r e a k a g e  c o n t r o l  
( o u t s i d e  t h e  scope o f  t h i s  T e c h n i c a l  
Release) and " c u t t i  ng - fo r -va lue"  because 
o f  t h e  e x t r e m e l y  l a r g e  v a l u e  
d i f f e r e n t i a l s  and abso lu te  values w i t h i n  
each t r e e .  The v a l u e  d i  f f e r e n t i  a1 
between t h e  most  and l e a s t  v a l u a b l e  
p a r t s  o f  an o l d  growth t r e e  may exceed 
$300 per  cub i c  metre .  

Optimal Cutting 

Cutting for Industry Grade - 

There i s  a  h i g h l y  deve loped  commodi ty  
t r a d e  i n  l o g s  i n  t h e  N o r t h w e s t ,  w i t h  
u n i v e r s a l l y  a c c e p t e d  l o g  g rades  and 
s c a l i n g  r u l e s .  Many companies d e s i g n  
t h e i r  buck ing i n s t r u c t i o n s  t o  maximise 
t h e  y i e l d  o f  t h e  h i g h e r  g rades ,  w i t h  
c u t t e r s  i n s t r u c t e d  t o  c u t  a t  g rade  
b reaks  - t y p i c a l l y  s p e c i f i c  d i a m e t e r  
b reaks  and /o r  where a  t h r e s h o l d  i n  
q u a l i t y  (eg  k n o t  s i z e )  o c c u r s .  T h i s  
s t r a t e g y  makes the most sense f o r  those 
most h e a v i l y  i n v o l v e d  i n  t r a d i n g  l o g s .  
O f  course t he  l eng ths  p r e f e r r e d  by t he  
m a r k e t  a r e  a l s o  i n c l u d e d  i n  t h e  
i n s t r u c t i o n s  and many pu rchase  o r d e r s  
r e q u i r e  a  minimum p e r c e n t a g e  o f  t h e  
vo lume  w i t h i n  s p e c i f i e d  l e n g t h s .  
C e r t a i n  leng ths  may a l s o  be c u t  t o  t ake  
advantage o f  the  i d i o s y n c r a s i e s  o f  t h e  
s c a l i n g  r u l e s  i n  use. 

Preferred Lenzhs  -- 

A d i f f e r e n t  approach has been adopted by 
c o m p a n i e s  f o r  s p e c i e s  t h a t  t h e y  
p r i m a r i  l y  use  i n t e r n a l l y  . F o r  t h e  
p u r p o s e s  o f  t h e i  r own m a n u f a c t u r i n g  
processes, they  may f i n d  t h a t  i n d u s t r y  
g rades  do n o t  match  t h e i r  end uses ,  
s i n c e  l o g  g rades  were d e v e l o p e d  many 
yea rs  a  o  i n  r e l a t i o n  t o  t h e  end-uses o f  9 t h e  ear  y 20th cen tu ry .  Some m i  11s have 
f o u n d  i t  more p r o f i t a b l e  t h e r e f o r e  t o  
c u t  p r e f e r r e d  l eng ths  than t o  s t i c k  t o  
i n d u s t r y  grades.--- These p r e f e r r e d  
l e n g t h s  a r e  d i c t a t e d  by  t h e  p roduce  
l 2ng ths  demanded by t he  market .  

Some companies s e l e c t  p r e f e r r e d  l eng ths  
t h a t  p e r m i t  t h e  l o g  t o  be a l l o c a t e d  t o  
e i  t h e r  1  umber o r  p l y w o o d  m a n u f a c t u r e  
w i t h o u t  a  l o s s  o f  c o n v e r s i o n .  Stump- 
area p rocess ing  necessar i  l y  i n v o l v e s  a  
t ime  l a g  f rom severance t o  market,  b u t  
t h i s  s t r a t e g y  pe rm i t s  l o g  a l l o c a t i o n  t o  
be ad jus ted  t o  market f l u c t u a t i o n s .  

Soph i s t i ca ted  op t ima l  c u t t i n g  s o l u t i o n s  
have  been deve loped ,  based  on t h e  
p o t e n t i a l  p r o d u c t  y i e l d s  f r o m  a  g i v e n  
t r e e ,  and app l y i ng  a  m a t r i x  o f  p roduc t  
va lues versus l e n g t h  and dimension ( f o r  
e x a m p l e ,  d i f f e r e n t  l e n g t h s  a n d  
d i m e n s i o n s  o f  l u m b e r  a r e  a s s i g n e d  
d i f f e r e n t  v a l u e s  p e r  t housand  b o a r d  
f e e t ) .  Optimal s o l u t i o n s  a re  developed 
f o r  a  r e p r e s e n t a t i v e  sample o f  t r e e s  t o  
d e v e l o p  c u t t i n g  i n s t r u c t i o n s  f o r  a  
speci  f i c  o p e r a t i  on. 

It i s  usual  f o r  a  compromise t o  be made 
between c u t t i n g  f o r  g rade  and c u t t i n g  
p r e f e r r e d  l e n g t h s ,  depend ing  on each 
company's marke t ing  pos tu re .  Whatever 
c u t t i n g  r u l e s  are adopted, " c u t t i  n g - f o r -  
v a l u e "  r e q u i r e s  t h a t  f a l l e r s  have an 
exce l  l e n t  unders tanding o f  a  mu1 ti tude 
o f  grades o r  qua1 i t y  c h a r a c t e r i  s t i c s  f o r  
each  s p e c i e s ,  as w e l l  as s c a l i n g  
p r a c t i c e s .  They c a r r y  c u t t i n g  i n s t r u c -  
t i o n s ,  expressed i n  terms o f  p r e f e r r e d  
l eng ths  f o r  va r i ous  species and grades 
o r  q u a l i t i e s ,  e i t h e r  on a  p l a s t i c  
lamina ted  c a r d  o r  on a  s t i c k e r  on t h e i r  
h a r d  h a t .  Lengths a re  measured w i t h  a 
r e t r a c t a b l e  s t e e l  t a p e  c a r r i e d  on t h e  
b e l t ,  and most companies expect  l eng ths  
t o  be accura te  w i t h i n  5-10 cm. 



Cutting Quality 

There i s  an emphasis on l e n g t h  accuracy 
and t he  q u a l i t y  o f  c u t  - squareness, and 
t he  avoidance o f  p u l l  and s l abb ing .  It 
i s  a l s o  usual ,  except  f o r  some companies 
u s i n g  t h e  l o g s  i n t e r n a l l y ,  t o  c u t  a l l  
b roken  ends square  t o  a v o i d  a  s c a l i n g  
deduct ion.  

The techniques used t o  p reven t  saw b i nds  
and t o  l i m i t  c u t t i n g  damage t o  l a r g e  
l ogs  a re  we1 1  -developed, be ing  descr ibed  
i n  d e t a i l  by Conway, 1978. 

Northwest loggers  a re  h i g h l y  s k i l l e d  a t  
m a x i m i s i n g  v a l u e  r e c o v e r y  f r o m  1  a r g e  
t i m b e r  ( F i g u r e  2 ) .  Many o f  t h e i r  
p r a c t i c e s  a r e  a p p r o p r i a t e  f o r  1  a r g e r  
f i r s t - c r o p  p l a n t a t i o n  wood i n  New 
Zeal and. 

Figure 2 - Traditional Northwest 
practices use considerable log 

grading expert ise  t o  maximise vaZue 
i n  large wood. 

SECOND GROWTH PRACTICES 

As the  t r a n s i t i o n  f rom o l d  growth began, 
N o r t h w e s t  l o g g e r s  u s e d  o l d  g r o w t h  
p r o c e s s i n g  methods .  However,  second  
growth t r e e s  have a  much lower  abso lu te  
value and value d i f f e r e n t i a l s  w i t h i n  t h e  
t r e e .  It i s  common t o  c u t  second growth 
w i t h  an average  t r e e  s i z e  o f  0.7 t o  2  
cub ic  metres, t y p i c a l l y  y i e l d i n g  one t o  
two 12.5 m l o g s  per  t r e e .  A lso second 
g r o w t h  t r e e s  have  l i v e  l i m b s  f o r  
t y p i c a l l y  a  t h i r d  o f  t h e i r  merchantable 
l eng th .  I n  Douglas f ir, the  l imbs  a re  
b r i t t l e  and most break o f f  i n  sk i dd ing .  
The l imbs  a re  p e r s i s t e n t  i n  many o t h e r  
s p e c i e s ,  somewhat  c o m p a r a b l e  w i t h  
r a d i a t a  p i n e  i n  New Zealand. 

Some v a r i a t i o n  i n  s e c o n d  g r o w t h  
p r o c e s s i n g  p r a c t i c e s  i s  now seen i n  
response t o  : 
- t h e  lower  va lue d i f f e r e n t i a l  
- t he  d e s i r e  t o  maximise t he  p iece  s i z e  

sk idded 
- t he  d e s i r e  t o  min imise manual 1  imbing 

A t  one extreme i s  t he  pe rs i s t ence  o f  o l d  
growth methods, which a re  s t i l l  t he  most 
common. A t  t h e  o t h e r  extreme i s  t r e e -  
l e n g t h  logg ing ,  e i t h e r  t o  t h e  l a n d i n g  o r  
sometimes t o  a  s o r t  y a r d .  

Powersaw Methods 

Powersaw f a l l i n g  i s  s t i l l  most common i n  
second  g r o w t h  on s t e e p  g round .  Where 
t h e  "conven t iona l "  l o g  l e n g t h  method i s  
used ,  t h e r e  i s  n a t u r a l l y  much l e s s  
emphasis than i n  o l d  growth on breakage 
c o n t r o l  and c u t t i n g  qua1 i t y .  An 
a c c e p t a b l e  l a y  f o r  second g r o w t h  may 
u s u a l l y  be had by f a 1  1  i n g  s i  d e h i  11, 
f a c i  1  i t a t i  ng  m e a s u r i n g  and c u t t i n g .  
When l o g  l e n g t h s  a r e  p r o c e s s e d  a t  t h e  
stump, i t  i s  usual  t o  r e q u i r e  l o g s  t o  be 
l i m b e d  on t h r e e  s i d e s  by t h e  f a l l e r ,  
w i t h  t h e  r e m a i n d e r  b e i n g  c l e a n e d  up 
l a t e r  a t  t he  l and ing .  

Where t r e e  l e n g t h  t o w e r  l o g g i n g  i s  
p r a c t i s e d ,  t h e r e  i s  n o r m a l l y  p a r t i a l  
p rocess ing  a t  t he  stump. Th is  i s  done 
by t a k i n g  a  b u t t  c u t  o f f  t h e  l a r g e r  
t r e e s .  One company r e q u i r e s  i t s  c u t t e r s  
t o  c u t  a1 1  l o g s '  a t -  the  sturnp t h a t  exceed 
10 m l o n g  and 30 cm s e d i b  ( F i g u r e  4 ) .  
I n  a n o t h e r  company, b u t t  l o g s  a re  c u t  
o f f  a l l  t r e e s  o v e r  60 cm dbh.  T h i s  
s e r v e s  t o  r e d u c e  l a n d i n g  s i z e  
r e q u i  r emen ts  and c o n g e s t i o n  p r o b l e m s  
assoc ia ted  w i t h  f u l l  p rocess ing  a t  t he  
1  andi  ng . 
L i m b i n g  r e q u i r e m e n t s  i n  p a r t i a l  
p rocess ing  opera t ions  va ry .  I n  Doug1 as 
f i r ,  o n l y  t h e  minimum l i m b i n g  necessary 
t o  f a c i l i t a t e  c u t t i n g  l a r g e  l o g s  a t  t h e  
stump i s  done ( F i g u r e  3 ) .  I n  s p e c i e s  
w i t h  p e r s i s t e n t  l imbs ,  some companies do 
o n l y  e n o u g h  l i m b i n g  t o  f a c i l i t a t e  
c u t t i n g ,  w h i l e  o the rs  l i m b  t h ree  s ides  
o f  t h e  e n t i r e  t r e e .  Some c u t  t h e  
u n m e r c h a n t a b l e  t o p  o u t  a t  t h e  sump 
( F i g u r e  4 )  i n  o r d e r  t o  r e d u c e  l a n d i n g  
d e b r i  s,  wh i  l e  o t h e r s ,  p a r t i c u l a r l y  i n  
Douglas f ir ,  do n o t .  

The f a l l i n g  p a t t e r n  used i n ,  t r e e  l e n g t h  
o p e r a t i o n s  i s  f o r  t h e  b u t t s  t o  p o i n t  
toward t he  l and ing .  Th is  u s u a l l y  means 
f a 1  l i n g  d o w n h i l l .  Where a  t r e e  i s  
f e l l e d  w i t h  i s  top  toward t h e  l and ing ,  
t h e  c u t t e r  i s  u s u a l l y  r e q u i r e d  t o  c u t  
t he  t r e e  i n t o  l ogs  a t  t h e  stump t o  avo id  
problems a t  the  l and ing .  The heel  boom 
loaders  used by American loggers  do n o t  
f u n c t i o n  w e l l  if t h e y  have t o  t a k e  a  
t r e e  l eng th  by t he  t o p .  

Figure 3 - Partial processing i n  a 
second growth DougZas f i r  stand. ~ o g s  

over 30 ern sedib, 10 m Zong are 
processed a t  the stump with minimal 

limbing . A Z Z  other logs are processed 
a t  the landing 

Some companies c u t t i n g  a t  t h e  l a n d i n g  
re1  ax t h e i r  l e n g t h  accuracy standards i n  
the  i n t e r e s t s  o f  p r o d u c t i v i t y .  Some c u t  
a  s tandard 12.5 m l e n g t h  o f f  a l l  b u t t s  
f o r  the  same reason. Th is  i s  t o l e r a t e d  
b e c a u s e  t h e  v a l u e  s a c r i f i c e d  i n  
subopt imal c u t t i n g  i s  smal l  compared t o  
o l d  growth. 

Limbing Techniques 

The usual  Northwest l i m b i n g  technique i s  
t o  walk  a l o n g  t h e  l o g ,  c u t t i n g  l i m b s  
w i t h  t h e  saw. A few companies have  
t e s t e d  Swedish t e c h n i q u e s  where t h e  
c u t t e r  wa l ks  a l o n g s i d e  t h e  t r e e  and 
b a l a n c e s  h i s  saw on t h e  l o g .  
Scand i  n a v i  an methods, w i t h  some 1  o c a l  
adaptat ions,  were found t o  be success fu l  
i n  smal l  wood. They have n o t  p e r s i s t e d ,  
because : 

- t h e  companies t h a t  t r a i n e d  p e o p l e  i n  
t h e  Swedish methods have s w i t c h e d  t o  
c o n t r a c t  f a l l i n g  i n  smal l  wood 

Figure 4 - I n  species with coarse 
persistent  Zimbing, such as t h i s  white 

f i r  (A bie s Conco Zor) , partial  processing 
incZudes limbing the en t i re  t ree  and 

cut t ing the top out a t  a preferred 
length 

- m e c h a n i s a t i o n  i s  p e r c e i v e d  as t h e  
r o u t e  t o  go i n  any case. 

Furthermore. t h e  l a r g e  saws used i n  t he  
- ~, 

N o r t h w e s t  do n o t  - f i t  S c a n d i n a v i a n  
techniques.  Even i n  smal l  wood, i t  i s  
u s u a l  t o  use  a  g u i d e  b a r  o f  75 cm o r  
more,  p a r t l y  t o  f a l l  t h e  o c c a s i o n a l  
r e s i d u a l  o l d  g r o w t h  t r e e ,  p a r t l y  t o  
e l i m i n a t e  t h ?  need t o  bend when l imb ing ,  
and p a r t l y  due s imp ly  t o  custom. Most 
N o r t h w e s t  second g r o w t h  f a l l e r s  c o u l d  
p r o b a b l y  r a i s e  t h e i r  p r o d u c t i v i t y  and 
reduce  f a t i g u e  s i g n i f i c a n t l y  by u s i n g  
sma l l e r  saws most o f  t he  t ime,  and t h e i r  
1  a rge-saw app roach  i s  n o t  recommended 
f o r  New Zeal and. 

Mechanisation 

Tree  l e n g t h  l o g g i n g  w i t h  m e c h a n i c a l  
p r o c e s s i n g  a t  t h e  l a n d i n g  has been 
w i d e l y  accepted on sk i dde r  ground. On 
c a b l e  g round ,  however ,  o n l y  a  few 
c o m p a n i e s  h a v e  b e e n  s u c c e s s f u l  i n  
m e c h a n i c a l l y  p r o c e s s i n g  on  t o w e r  
l a n d i n g s .  These have u s e d  e i t h e r  a  
spec ia l  l y - d e s i  gned ve rs i on  o f  t he  Hahan 
Harvester  o r  a  boom del imber  such as t he  
Roger o r  Denis, o r  a  f e e d - r o l l  processor  
such  as t h e  S t e y r .  No o f f - l a n d i n g  
mechanical p rocess ing  has been done on 
cab le  ground i n  t he  Northwest.  

There i s  a t r e n d  toward f e l l e r - b u n c h i n g  
on s teeper  ground, w i t h  many models 



o p e r a t i n g  on s lopes  t o  35%, t h e  Timbco 
t o  60% and t h e  A l l i e d  over  70% ( F i g u r e  
5 ) .  T h i s  i s  seen as t h e  key t o  u l t i m a t e  
c o s t  c o n t a i  n r e n t  w i t h  d e c l  i n i  ng p i e c e  
s i z e s .  It w i l l  o f  c o u r s e  mean 
p rocess ing  on t h e  l a n d i n g .  

The p r o g r a m  was u s e d  by  a  number o f  
l o g g e r s  i n  an o p e r a t i o n a l  t e s t  i n  t h r e e  
l o g g i n g  companies. I n  t h i s  t e s t ,  BUCK 
was found t o  y i e l d  a  g ross  g a i n  i n  va lue  
o f  14%, compared t o T t X d a r d  p r a c t i c e .  
The c o m p u t e r  b e a t  t h e  m o s t  s k i l l e d  
l o g g e r  i n  t h e  t e s t  by 7%. It was found 
t o  y i e l d  a  n e t  g a i n  o f  3% t o  4% i n  b o t h  
01 d  g r o w t h  a n d  second  g r o w t h ,  a f t e r  
t a k i n g  i n t o  a c c o u n t  t h e  c o s t  o f  d a t a  
i n p u t ,  measurement  e r r o r s ,  l o g  s a l e  
c o n t r a c t  c o n s t r a i n t s ,  e t c  . Loggers were 
t r a i n e d  t o  use t h e  p r o g r a m  i n  a  few 
days. The o p e r a t i o n a l  imp lementa t ion  o f  
such a  system 'wou ld  have t h e  a d d i t i o n a l  
advantage o f  s u p p l y i n g  management d a i l y  
w i t h  d a t a  on t h e  i n v e n t o r y  o f  l o g s  by  
grade on a  p a r t i c u l a r  s e t t i n g .  
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Figure 5 - The increasing application of Conway, S  J ( 1 9 7 8 )  : " T i m b e r  C u t t i n g  
f e t t e r  bunchers on steep slopes means P r a c t i c e s " ,  3 r d  ED Sari F r a n c i  sco : 

moving processing on t o  the landing Mi 1  l e r  Freeman Pub1 i c a t i o n s ,  I n c  . 
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small l o g  m i l l s  i n  t h e  N o r t h w e s t   his Technical  Release i s  t h e  work o f  
f e a t u r e  a  merchan iser ,  i n  wh ich t r u c k -  the author and is not the result of LIRA 
l e n g t h  l o g s  entering the mi ll are pFoject  work. L I f i  pubtishes it i n  the 
s c a n n e d ,  and  a  t h r e e  d i m e n s i o n a l  interests o f  wider dissemination o f  
"p icture" o f  the  e n t i r e  l o g  i s  knowledge i n  the industry.  L IB4  takes 
transmitted a  computer.  Based  on no r e s p o n s i b i l i t y  f o r  the  accuracy o f  
p r i c e s  and p r o d u c t i o n  c o s t s  f o r  v a r i o u s  fig,es nor does it necessarity support 
p r o d u c t  l e n g t h s  and d i m e n s i o n s ,  an or disagree with the opinions and 
o p t i m a l  c u t t i n g  s o l u t i o n  i s  d e v e l o p e d  concZusions 
t h a t  maximi ses . t h e  n e t  va lue  o f  t h e  104. 
To d a t e ,  t h i s  t e c h n o l o g y  has  n o t  been -- 

o p e r a t i o n a l  l y  a p p l  i e d  i n  N o r t h w e s t  
1  o g g i  n g  o p e r a t i o n s  o u t s i d e  t h e  mi  11 
y a r d .  

There i s  c u r r e n t l y  c o n s i d e r a b l e  i n t e r e s t  
i n  s e l e c t i n g  an o p t i m a l  c u t t i n g  s o l u t i o n  
a t  t h e  stump w i t h  a  hand-he ld  computer.  
The p r o g r a m  BUCK, d e v e l o p e d  a t  Oregon 
S t a t e  U n i v e r s i t y  , uses network a n a l y s i  s  
t o  s e l e c t  t h e  b e s t  c o m b i n a t i o n  o f  
l e n g t h s  f r o m  e a c h  t r e e ,  g i v e n  t h e  
dimensions o f  t h e  t r e e  and t h e  l o c a t i o n s  
o f  q u a l i t y  breaks.  It does n o t  compute 
p r o d u c t  v a l u e s  f o r  e a c h  p o s s i b l e  
c o m b i n a t i o n  o f  l o g s  i n  a  t r e e ,  as  t h e  
sawmi l l  a l g o r i t h m s  do. Rather ,  i t  uses 
a  m a t r i x  o f  l o g  v a l u e s  by  g r a d e  a n d  
l e n g t h ,  w h i c h  can be d e r i v e d  f r o m  
p r o d u c t  va lues  i f  d e s i r e d  o r  e l s e  f rom 
market  l o g  p r i c e s .  
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