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LOG PREPARATION FOR HELICOPTER EXTRACTION 
INTRODUCTION 
The o f t en  e x c i t i n g  concept o f  us ing  
h e l i c o p t e r s  f o r  l o g  e x t r a c t i o n ,  and 
t h e i r  ve ry  h i g h  h o u r l y  p r o d u c t i  v i  ty , 
tends t o  obscure t h e  h i gh  cos ts  o f  
t h e  l e s s  glamorous aspect  - t imbe r  
p repa ra t i on .  A good unders tanding 
o f  t h e  f ac to r s  and cos ts  i n v o l v e d  
i n  such p repa ra t i on  i s  e s s e n t i a l  
t o  t he  success o f  h e l i c o p t e r  
opera t ions .  Th is  r e p o r t  descr ibes 
l o g  p repa ra t i on  a c t i v i t i e s  a t  
two extremes o f  l o g  s i z e .  

The s i n g l e  most impo r tan t  f a c t o r  
c o n t r o l l i n g  t h e  ope ra t i on  i s  t h e  
1  i f t i n g  capac i t y  o f  t h e  he1 c i o p t e r .  
Other impo r tan t  f a c t o r s  a r e  
topography and s tand  c h a r a c t e r i s t i c s .  
O f  t he  h e l i c o p t e r s  c u r r e n t l y  
a v a i l a b l e  i n  New Zealand, t h e  
Lama i s  most s u i t e d  t o  l ogg ing .  
It has a  l i f t  capac i t y  o f  1000 kg. 
The c o s t  o f  ope ra t i ng  such a  machine 
i s  ex t reme ly  h i g h  ($600 / hour ) ,  
so i t  i s  impo r tan t  t o  keep u t i l i s a -  
t i o n  as h i gh  as poss ib l e .  Th i s  can 
o n l y  be achieved by w e l l  p lanned 
and superv ised t imber  p repa ra t i on .  

LIRA used two very  d i f f e r e n t  t r i a l s  t o  i l l u s t r a t e  key p o i n t s  i n  t h i s  r e p o r t .  
The f i r s t  example ( A  ) i n v o l v e d  t imbe r  t o o  l a r g e  f o r  t h e  he1 i c o p t e r  t o  
handle, and so had t o  be broken down i n t o  l ogs  o r  p lanks.  I n  t he  second example 
( B  ) posts  f rom very  smal l  t r e e s  were c u t ,  and these had t o  be s tacked i n t o  
bundles t o  ach ieve maximum u t i l  i s a t i o n .  

OPERATION CHARACTERISTICS 
Environmental f a c t o r s  i n  bo th  cases necess i t a t ed  t h e  use o f  a h e l i c o p t e r .  
I n  Example A, n a t i v e  t imbe r  had t o  be s e l e c t i v e l y  logged w i t h  mininial  damage 
t o  t h e  r e s i d u a l  stand. I n  Example B, a  b l o c k  o f  r a d i a t a  p i n e  i n  a  wa te r  
catchment area f o r  a major  c i t y ,  r e q u i r e d  t h i n n i n g .  400 tonnes o f  t imbe r  
were t o  be e x t r a c t e d  f rom each ope ra t i on .  Steep topography was a  common 
f a c t o r .  Both examples used t h e  same s i z e d  machine w i t h  t he  same h o u r l y  cos t .  



EXAMPLE A 

Th is  i n v o l v e d  s e l e c t i o n  l o g g i n g  o f  k a u r i .  

The area concerned was under i n t e n s i v e  management and extreme care  was needed 
n o t  t o  damage t he  r e s i d u a l  stand, which comprised o f  t r e e s  f rom seed l i ng  s i z e  
t o  mature k a u r i .  Access was d i f f i c u l t .  I t  took  up t o  45 minutes t o  walk u p h i l l  
i n t o  t he  l o g g i n g  area. The t r e e s  were o f t e n  w i d e l y  s c a t t e r e d  w i t h i n  t he  stands 
which meant t h a t  t he  f a l l e r s  took  some t ime  t o  g e t  t o  t he  nex t  t r e e .  Each l o g  
had t o  be i n d i v i d u a l l y  sca led  because vo l  ume t a b l e s  were n o t  r e1  i a b l e  enough 
t o  c a l c u l a t e  t he  l o g  we igh t  accu ra te l y .  

Alaskin mill cut large logs into planks 

As t h e  l ogs  needed t o  
be broken down be fo re  
e x t r a c t i o n ,  a  l o t  
o f  equipment was 
r e q u i r e d  - a l l  o f  
which had t o  be c a r r i  
i n t o  t h e  area on 
foo t .  

Chainsaws were used 
f o r  f e l l i n g ,  
t r imming,  cross-  
c u t t i n g ,  and f o r  
ope ra t i ng  an A1 askan 
chai  nsad mi 11 . Assor t  
sundry equipment, suc 
as t imber jacks ,  
crowbars, axes, wedge 
chainsaw f u e l  , e t c .  
was a l s o  r equ i r ed .  

Two methods were t r i e d  f o r  breakingdown l ogs  I z r g e r  than 1000 kg. One method 
was t o  q u a r t e r  t he  l ogs  us ing  a  chainsaw and l o n g  bar .  However, i t  was con- 
s i de red  t h a t  q u a r t e r i n g  down-graded t he  logs ,  and i t  was necessary t o  ach ieve 
as h i g h  a  va lue  as p o s s i b l e  i n  t h i s  t ype  of  opera t ion .  

The second method was t h e r e f o r e  cons idered b e t t e r .  Th i s  was an Alaskan m i l l ,  
which was a  framework h o l d i n g  a  chainsaw used t o  r i p  l a r g e  l ogs  i n t o  p lanks .  
The t r e e  was f e l l e d  d i r e c t l y  up and down t he  s l ope  and a  l adde r  p laced  
on t o p  o f  t h e  l og .  A frame w i t h  a  chainsaw a t tached  r a n  a long t h e  l adde r  t o  
enable an even c u t  t o  be made. The c u t ,  o r  r i p ,  was r u n  f o r  the  l e n g t h  of t he  
ladder .  I f  t h e  c u t  needed t o  be l onge r  than  t h e  ladder ,  t h e  whole se t t i ng -up  
procedure was repeated. Th i s  ope ra t i on  was ex t reme ly  t ime  consuming r e q u i r i n g  
a  l o t  o f  s k i l l  and pa t ience .  

S e t t i n g  up t he  Alaskan m i l  1  r e q u i r e d  t h r e e  people.  A f u r t h e r  two people were 
r e q u i r e d  t o  f e l l ,  t r i m ,  and c ross -cu t ,  work ing  w i t h  two o the rs  t o  sca le  and 
mark t h e  l ogs  t o  r e q u i r e d  s i zes .  



EXAMPLE B 

This involved fe l l  ing, trimming, cutting to length, and stacking, radiata pine 
posts . 

The stand was age 11 and was being thinned from 1600 sph to 350 sph. Situated 
a t  the head of a  major c i ty  water catchment area, the stand had four-wheel-drive 
access tracks only. Because of expense and the sensi t ivi ty  of the area, roading 
was n o t  desirable. The country was too steep to work a  skidder system, and there 
were no hauler systems or expertise in the area. 

Important factors affecting post extraction with helicopters were: 

1. Stacks had t o  be kept to the specific s ize depending on the number 
of posts per tonne, 

2. Stacks had t o  be made compactly off the ground to ensure easy stropping. 

3. To give breaker-outs a  clear ex i t  during extraction, tracks had t o  
be cleared in an uphill direction. 

4.  Reject posts could n o t  be placed in stacks. The operation was too 
cost sensitive t o  f ly  o u t  non-saleable pieces. 

E o ~ ~ m e v L t  and Man~osoen 

Manpower needs depended on how quickly the posts needed t o  be ready. For this 
example i t  was assumed tha t  four cutters were needed. The only equipment 
required was one chainsaw per cu t te r ,  and some means for  measuring the posts. 

Bundles o f  posts ready for extraction by helicopter 



DISCUSSION 

From these two examples, t h e  t ime i n v o l v e d  i n  t h e  p r e p a r a t i o n  f o r  a  h e l i c o p t e r  
l o g g i n g  ope ra t i on  becomes apparent.  I n  a  s e l e c t i o n  l o g g i n g  exerc ise ,  67 man- 
days would be r e q u i r e d  t o  f e l l ,  t r i m ,  measure, and c ross -cu t  250 t r e e s .  
Assuming t h a t  10% o f  t he  t r e e s  f e l l e d  had t o  be r ipped ,  i t  would take  approx i -  
mate ly  140 man-days t o  prepare 400 tonnes. For  p o s t  e x t r a c t i o n ,  one man would 
be expected t o  c u t  approx imate ly  200 posts  per  day. Assuming t h e r e  a re  27 pos ts  
pe r  tonne, 10,800 posts  would be r e q u i r e d  f o r  a  t o t a l  o f  400 tones. I t  would 
take  four  men 54 man-days t o  accuml ? t e  t h i s .  

He1 i copte rs  would normal l y  o n l y  be cons idered i n  areas which a re  topograph ica l  l y  
h o s t i l e  o r  have access c o n s t r a i n t s .  Problems c o n f r o n t i n g  f a l l e r s  w i l l  be 
magn i f i ed  under these c i rcumstances.  The f a l l e r  must be a b l e  t o  g e t  down 
hangups us i ng  whatever a i ds  he has ava i  1  ab le .  Cos t l pay l  oad s e n s i t i v i t y  means 
t h a t  t h e  f a l l e r  must understand t h e  a f f e c t  an overweight  l oad  has on i n d i v i d u a l  
c y c l e  t imes.  Also,  he must be aware o f  t h e  a f f e c t  o f  such t h i n g s  as l e a v i n g  
branches o r  t he  crown o f  t h e  t r e e  at tached.  Working on such topography g r e a t l y  
increases t h e  danger, so s a f e t y  under such circumstances, e s p e c i a l l y  i n  i s o l a t e d  
areas, must be o f  paramourt  importance i n  t h e  i n i t i a l  p l ann ing  stages. 

It i s  i n t e r e s t i n g  t o  no te  t h a t  p r o d u c t i v i t y  o f  p o s t  c u t t e r s  under a  h e l i c o p t e r  
e x t r a c t i o n  system was h i ghe r  than  under a  conven t iona l  system on t he  same 
t e r r a i n .  Th is  was because of t h e  reduced bundle  s i z e  f rom approx imate ly  60 
posts  t o  o n l y  27. 

CONCLUSIONS 

H e l i c o p t e r  opera t ionsare  known t o  be expensive,  b u t  t he  c o s t  o f  p r e p a r a t i o n  
cou ld  conce ivab ly  be as h i g h  as t he  c o s t  o f  e x t r a c t i o n .  To keep these marg ina l  
ope ra t i ons  i n  a  p r o f i t a b l e  phase, t h e  p r e - e x t r a c t i o n  p r e p a r a t i o n  must be w e l l  
p lanned and superv ised.  The l e n g t h  o f  t ime  r e q u i r e d  f o r  p r e p a r a t i o n  has been 
w e l l  i l l u s t r a t e d  - t o  e x t r a c t  400 tones o f  prepared m a t e r i a l  would take  
approx imate ly  25 - 30 f l y i n g  hours .  

It i s  v i t a l  t o  t h e  success o f  h e l i c o p t e r  ope ra t i ons  t h a t  t he  p repa ra to r y  work i s  
done be fo re  t he  h e l i c o p t e r  a r r i v e s .  The p r i n c i p l e s  i n v o l v e d  i n  bo th  p r e p a r a t i o n  
and e x t r a c t i o n  o f  t imbe r  needs t o  be w e l l  understood be fo re  a  h e l i c o p t e r  
o p e r a t i o n  i s  contemplated. 
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