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( F r o m  a  r e p o r t  b y  J o h n  D a y ,  N . Z . F o r e s t  P r o d u c t s  L i m l t e d )  

LIRA h a s  i n i t i a t e d  a  s e r i e s  of  c a s e  s t u d i e s  aimed a t  i n v e s t i g a t i n g  t h e  
methods and a s s e s s i n g  t h e  c o s t s  and b e n e f i t s  of  s p e c i a l i s e d  l o g g i n g  f o r  
t h e  p r o t e c t i o n  of  s t r e a m s  o r  o t h e r  e n v i r o n m e n t a l l y  s e n s i t i v e  a r e a s .  

Case S tudy 1 was c a r r i e d  o u t  by l o g g i n g  c o n t r a c t o r ,  C.Sycamore, above t h e  
ban1.r.: of t h e  Waikato R i v e r  i n  NZFP's f o r e s t .  In t h e  t r i a l  a r e a ,  a  l o g g i n g  
road  r a n  p a r a l l e l  t o  t h e  r i v e r  w i t h  t h e  t e r r a i n  s l o p i n g  downwards 50 -75  
m e t r e s  away from t h e  road  t o  d r o p  o v e r  a  5 0  m e t r e  c l i f f  f a c e .  The s p e c i f i c  
o b j e c t i v e s  of  t h i s  p a r t i c u l a r  t r i a l  were :  

1. To compare t h e  p r o d u c t i v i t y  and c o s t s  o f  methods r e q u i r e d  t o  p r e v e n t  
t r e e s  f a l l i n g  o v e r  th% esca rpmen t  i n t o  t h e  r i v e r .  

2 .  To s t u d y  two methods o f  d i r e c t i o n a l  f e l l i n g  a g a i n s t  t h e  n a t u r a l  l e a n  
examining  t h e  s a f e t y  r e q u i r e m e n t s  f o r  t h i s  t y p e  of  f e l l i n g .  

ACKNOWLEDGEMENTS: LIRA a c k n o w l e d g e s  t h e  a s s i s t a n c e  o f  N e s s r s .  F:.Evans a n d  0. Emery  o f  
N . Z . F o r e s t  P r o d u c t s  L i m i t e d  L o g g i n g  D i v i s i o n  f o r  o r g a n i s i n g  t h i s  t r i a l ,  C o n t r a c t o r  
C . S y c a m o r e  a n d  h i s  men  f o r  their  c o - o p e r a t i o n  i n  c a r r y i n g  o u t  t h e  w o r k ,  a n d  J . D a y  a n d  
B .Thompson  o f  t h e  I n d u s t r i a l  E n g i n e e r i n g  D e p a r t m e n t  i n  c a r r y i n g  o u t  t h e  w o r k  s t u d y  a n d  
p r e p a r i n g  t h e  r e s u l t s .  

A full report on protection logging will be compiled on completion of the first series of 
case studies. 

METHOD 1: 
Nethod 1 had been  t h e  no rma l ly  u sed  method f o r  r i v e r s i d e  l o g g i n g .  The 
t r a c t o r  was b r o u g h t  a s  n e a r  t o  t h e  t r e e  a s  p o s s i b l e  t o  minimise  h a n d l i n g  o f  
winch r o p e  and s t r o p s ,  and t h e  a r c h ,  where i t  c o u l d  b e  u s e d ,  h e l p e d  i n  
p l a c i n g  s t r o p s  a s  h i g h  a s  p o s s i b l e  on t h e  s t e m s .  The f e l l i n g  s c a r f  aimed 
t h e  t r e e  u p h i l l  a p p r o x i m a t e l y  45" t o  t h e  s l o p e  and t h e  t r a c t o r  was p o s i t i o n e d  
a t  an  a c u t e  a n g l e  u p h i l l  t o  t h i s  d i r e c t i o n .  The main r o p e  was t e n s i o n e d  t o  
t a k e  t h e  s t r a i n  and t h e  f a l l e r  proceeded  t o  p u t  i n  t h e  b a c k c u t  keep ing  h o l d i n g  
wood on t h e  s i d e  away from t h e  t r a c t o r  t o  p r e v e n t  t h e  t r e e  swing ing  toward 
t h e  t r a c t o r .  Once n e a r l y  c u t  u p ,  o n l y  a  g e n t l e  p u l l  was r e q u i r e d  t o  t o p p l e  
t h e  t r e e  i n  t h e  r i g h t  d i r e c t i o n .  The f a l l e r  s t o o d  on t h e  d o w n h i l l  s i d e  
w h i l s t  making t h e  b a c k c u t  t o  e n s u r e  he was n o t  between t r e e  and t r a c t o r .  I f  
t h e  b u t t  jumped o r  s l i p p e d  back  it would be  h e l d  from him by t h e  r o p e .  
P o s i t i o n i n g  t h e  t r a c t o r  c l o s e  t o  t h e  t r e e ,  even  though t h i s  p r a c t i c e  d i d  n o t  
conform t o  t h a t  recommended i n  t h e  S a f e t y  Code*, was c o n s i d e r e d  s a f e  a s  t h e  
f a l l i n g  s tem had l i m i t e d  momentum a t  t h i s  p o i n t .  

* S a f e t y  C o d e  f o r  B u s h  U n d e r t a k i n g s ,  D e p t .  o f  L a b o u r ,  New Z e a l a n d ,  1 9 7 2  



F o r  v e r y  h e a v i l y  b ranched  o r  b a d l y  
l e a n i n g  t r e e s ,  t h e  t r a c t o r  p o s i t i o n e d  
d i r e c t l y  u p h i l l  w i t h  t h e  s t r o p ,  o r  i n  
some c a s e s  two s t r o p s ,  p l a c e d  around 
t h e  tree a s  h i g h  a s  p o s s i b l e  u s i n g  a  
l a d d e r .  A f t e r  t a k i n g  t h e  s t r a i n  t h e  
t r e e  was d i r e c t i o n a l l y  f e l l e d  a c r o s s  
t h e  s l o p e  s l i g h t l y  u p h i l l .  Winching 
speed  was i m p o r t a n t  t o  c o u n t e r  
g r a v i t a t i o n a l  f o r c e  once  t h e  t r e e  
s t a r t e d  t o  move. A s  e a c h  d r a g  of  
t r e e s  was f e l l e d  it was s k i d d e d  t o  
t h e  l a n d i n g  t o  g i v e  t h e  t r a c t o r  room 
t o  o p e r a t e  on  t h e  n e x t  g roup .  

Method 1. Tractor and Arch close up to the 
tree. 

METHOD 2: 
The t r a c t o r  was r e s t r i c t e d  t o  t h e  r o a d s i d e  and 7 0  m e t r e s  of  19mm. r o p e  was 
used  f o r  p u l l i n g  t h e  t r e e s  o v e r .  On t h e  s m a l l e r  t r e e s  t h e  s t r o p  was p l a c e d  
around t h e  t r e e  a s  h i g h  a s  a  man c o u l d  r e a c h  b u t  on b i g g e r  t r e e s  o r  h e a v i e r  
l e a n e r s ,  a  l a d d e r  was u sed  t o  p l a c e  t h e  s t r o p s  a b o u t  6 m e t r e s  up t h e  t r e e .  
Two s t r o p s  were  used  on t h e  b i g g e r  t r e e s  a l t h o u g h  t h e r e  was some d i f f i c u l t y  
i n  g e t t i n g  even  t e n s i o n  on  b o t h  s t r o p s .  The t r e e s  were  s c a r f e d  t o  f a l l  
app rox ima te ly  80" t o  t h e  t r a c t o r  winch rope  and t h e  t e n s i o n  was t a k e n  up by 
t h e  t r a c t o r  p r i o r  t o  t h e  b a c k c u t  b e i n g  p u t  i n .  A s  t h e  b a c k c u t  was made and  
t h e  t r e e  began t o  move, t h e  t r a c t o r  was moved fo rward  t o  p u l l  t h e  t r e e  o v e r .  
The t r a c t o r  movement was i n  t h i s  c a s e  c o n s i d e r e d  more p o s i t i v e  t h a n  u s i n g  t h e  
winch .  

TIME STUDY: 
The s t u d i e s  i n d i c a t e d  t h a t  n e a r l y  one  t h i r d  o f  t h e  t o t a l  t i m e  a v a i l a b l e  f o r  
b o t h  t r a c t o r  and men was t a k e n  up w i t h  t h e  f e l l i n g  e l e m e n t s  l e a v i n g  two t h i r d s  
f o r  t h e  o t h e r  p r o c e d u r e s  o f  b r e a k i n g  o u t ,  s k i d d i n g ,  sk idwork  and c o n t i n g e n c i e s  
T h i s  compares w i t h  a  normal  c l e a r f e l l i n g  o p e r a t i o n  where no t r a c t o r  t ime and 
l e s s  t h a n  25% of  manpower i s  s o  i n v o l v e d .  A f u r t h e r  n o t a b l e  f a c t o r  was t h a t  
a p p r o x i m a t e l y  5 0 %  o f  machine t i m e  w i t h  b o t h  methods was w a i t i n g  t i m e  which 
i n d i c a t e d  t h e  d i f f i c u l t y  i n  c o - o r d i n a t i n g  t h i s  t y p e  o f  work.  Given t h e  optimum 
crew s i z e  o f  t h r e e  men w i t h  a  t r a c t o r  on t h i s  t y p e  of  work,  t h e  e q u i v a l e n t  
f e l l i n g  r a t e  o f  one  man on normal  work c a n n o t  b e  m a i n t a i n e d ,  t h u s  t h e  c o s t  o f  
t h i s  f e l l i n g  phase  i n c r e a s e s  d r a m a t i c a l l y .  The t i m e  used  on t h e s e  s p e c i a l i s e d  
f e l l i n g  p r o c e d u r e s  a l s o  r e d u c e s  normal  p r o d u c t i v i t y  and t h u s  i n c r e a s e s  c o s t  
p r o p o r t i o n a t e l y .  I n  t h i s  c a s e  t r a c t o r  a v a i l a b i l i t y  was r educed  by one t h i r d  
i n  t h e  s t u d y  a r e a s .  A l s o ,  b e c a u s e  o f  t h e  i n c r e a s e d  d a n g e r  f a c t o r ,  requirarents 
f o r  more s k i l l  and c a r e ,  d i s r u p t i o n  o f  normal  o p e r a t i o n s  and r e l a t i v e  
u n p o p u l a r i t y  o f  t h i s  t y p e  o f  e x e r c i s e ,  employers  migh t  g i v e  e x t r a  i n c e n t i v e s  
t o  g e t  t h e  job  done .  NZFP i n  f a c t  gave  a  premium above c a l c u l a t e d  r a t e s  f o r  
t h i s .  

Crew numbers d u r i n g  t h e  s t u d y  f l u c t u a t e d .  Al though t h r e e  men proved  t h e  b e s t  
combina t ion  w i t h  l e a s t  i d l e  t i m e ,  it s h o u l d  b e  n o t e d  t h a t  i f  a  l a r g e  crew were  
normal  t h e  o p t i o n s  f o r  employing them w h i l s t  s u c h  d i r e c t i o n a l  t r e e  p u l l i n g  i s  



b e i n g  c a r r i e d  o u t  i s  l i m i t e d  and t h u s  g r e a t e r  c o s t s  would be  i n c u r r e d .  

The a c t u a l  f e l l i n g  t i m e  e l e m e n t s  a s  a  p e r c e n t a g e  o f  t o t a l  t i m e  were :  

TRACTOR TIYI : Method 1. Method 2 .  MAN TIME: Method 1. Method 2 .  

Wait ing t ime  w h i l s t  men u s e  Directing T r a c t o r .  - 4  % 
saw o r  p o s i t i o n  r o p e s .  20% 17% S t r o p  on Tree .  13% 1 7 %  
Winch t r e e s  o v e r .  7% 10% C l e a r  and S c a r f .  5% 5  % 

Re-pos i t ion  t r a c t o r  5 % Backcut .  3 % 3  % - 3  % - 
T o t a l  p e r c e n t a g e  o f  t i m e  Wait ( i n c l u d e s  w a i t i n g  w h i l s t  

on f e l l i n g :  32% 30% t r a c t o r  s k i d d i n g )  . 43% 29% 

Method 1 had been  used  b e c a u s e  it rninimised t h e  man work i n v o l v e d  i n  p l a c i n g  
r o p e s  znd s t r o p s  on  t r e e s  t o  b e  p u l l e d  and  e n a b l e d  more d i r e c t  communicat ions 
between t r a c t o r  o p e r a t o r  and f a l l e r .  I t s  d i s a d v a n t a g e s  were  t h e  e x t r a  
manoeuvreing t i m e  r e q u i r e d  t~ p o s i t i o n  t h e  t r a c t o r  c o r r e c t l y  f o r  e a c h  t r e e  and 
t h a t  b e c a u s e  o f  l i m i t a t i o n s  imposed on manoeuvreing by a l r e a d y  f e l l e d  t r e e s  
t h e  f e l l i n g  o p e r a t i o n  had t o  b e  d i s r u p t e d  t o  e x t r a c t  t r e e s  which  i n  t u r n  meant  
i n c r e a s e d  w a i t  t i m e  f o r  t h e  f e l l i n g  c r ew.  Al though t h e  t r a c t o r  and o p e r a t o r  
a r e  w i t h i n  r a n g e  o f  t h e  f a l l i n g  t r e e ,  c o n t r o l  o f  p u l l i n g  i s  more p o s i t i v e  and 
t h e  c l o s e n e s s  t o  t h e  s tump p r o t e c t s  b o t h  from any h i g h  i m p a c t  b low.  Nevertheless 
a  p o t e n t i a l  h a z a r d  i s  t h e r e  which  would b e  avo ided  i f  t h e  machine was o u t s i d e  
t h e  s t r i k i n g  r a n g e  o f  t h e  t r e e  a s  i n  Method 2 .  

Method 2 had a d v a n t a g e s  i n  k e e ~  
t h i s  was o f f s e t  t o  some e x t e n t  
communica t ions .  A l though  more 
m t i r w  was i n v o l v e d  i n  moving 
rope  and s e t t i n g  c h o k e r s  f o r  
each  t r e e ,  it was p o s s i b l e  t o  
co-ordinate t h e  o p e r a t i o n  b e t t e r  
because  l i t t l e  time was involved 
i n  r e p o s i t i o n i n g  the t rac tor  and 
a  whole f a c e  c o u l d  be  p u l l e d  
without the necessity o f  c l e ~ i n g  
l o g s  t o  make room f o r  t h e  
machine.  C o n t r o l  o f  p u l l i n g  
from t h e  d i s t a n c e  was b e t t e r  
e f f e c t e d  by moving t h e  t r a c t o r  
fo rward  r a t h e r  t h a n  winch ing .  

Method 2 .  T r a c t o r  o u t  o f  s t r i k i n g  
range  with f a l l e r  and s ignalman a t  
b u t t .  

) i n g  t h e  t r a c t o r  arid o p e r a t o r  i n  t h e  c l e a r  b u t  
b e c a u s e  o f  more d i f f i c u l t y  i n  c o n t r o l  and 

Both methods r e q u i r e d  c a r e f u l  c o n t r o l  o f  back  c u t t i n g  by t h e  f a l l e r  t o  e n s u r e  
t h e  t r e e  f e l l  i n  t h e  d i r e c t i o n  i n t e n d e d  which  meant t h a t  b o t h  he  and  t h e  
s igna lman  remained  i n  t h e  v i c i n i t y  o f  t h e  b u t t .  

DISCUSSION: 
A s i g n i f i c a n t  f i n d i n g  o f  t h e  s t u d y  was t h e  improved p r o d u c t i o n  f i g u r e s  achieved 
i n  Method 2 .  Much o f  t h e  improvement c o u l d  be  a t t r i b u t e d  t o  b e t t e r  ceord ina ted  
and lower  manning l e v e l s .  A t h r e e  man gang was u sed  f o r  more t h a n  h a l f  t h e  
t ime  compared t o  a  f o u r  man gang d u r i n g  t h e  whole 10 d a y s  on  Method 1. 

A s i g n i f i c a n t  t i m e  f a c t o r  emerged i n  t h e  t h e  t i m e  t a k e n  t o  s t r o p  on  heavy 
l e a n e r s .  Where a  l a d d e r  was n e c e s s a r y ,  a v e r a g e  t i m e  i n c r e a s e d  f rom 3.0 minu te s  
t o  9 . 7  minu te s  i n  Method 2 .  

SAFETY : 
S a f e  practice must  b e  a  ma jo r  c o n s i d e r a t i o n - i n  implement ing  s u c h  a n  o p e r a t i o n .  



The potentially hazardous conditions demand experience, good equipment and 
strict control. 

The men under the tree were exposed to 
increased hazards. When the winch rope was 
tightened immediately following stropping 
on, pieces of flying bark caused potential 
dangers. At the point when the backcut was 
nearing completion and the strain was taken 
up by the winch rope, violent shaking of 
the treetop sometimes occurred anZ. on two 
occasions limbs were dislodged from above. 
The man directing the tractor was often 
required to stand in a potentially dangerous 
area in order to sight both the faller and 
tractor driver. Although the faller 
maintained good directional control by 
co-ordinating his cutting with tractor pull 
his position posed some hazards. Stropping 
of heavy leaners using a ladder was often 
precarious because of the type of ladder 
used, the weight of rope and the difficulty 
in getting the strop around the tree. 

L I R 4  would consider the following basic requisits for safety in suchoperations. 

1. The f a l l e r  and t r a c t o r  d r i v e r  be  
exper ienced  and competent .  

2 .  That  an e f f e c t i v e  immediate system o f  
communications between t h e  above two 
i s  e s s e n t i a l ,  p r e f e r a b l y  by r a d i o .  

3 .  That ropes  and f i t t i n g s  be  checked f o r  
s t r e n g t h  and e f f e c t i v e n e s s  p r i o r  t o  
commencement. 

4 .  That  a  t r a c t o r  winch rope  s i g n i f i c a n t l y  
l o n g e r  t h a n  t h e  t a l l e s t  t r e e  t o  be p u l l e d  
be  used .  

5 .  That  each t r e e  be i n s p e c t e d  c l o s e l y  f o r  
" s a i l o r s "  and t h a t  t h e  men s t a n d  w e l l  
c l e a r  of  t h e  b u t t  when t h e  rope  i s  
i n i t i a l l y  t i g h t e n e d .  

6 .  That  a  t r e e  c l imbing  l a d d e r  be  used .  

It is evident that further work on development of techniques and equipment is 
required and this is intended during the course of other Case Studies on this 
project. 

CONCLUSIONS: 
Costs of protective logging whereby trees have to be pulled against their 
natural lean are significantly higher than in normal operations. Production 
was less than half that expected in a normal operation. 

These operations pose abnormal hazards that require highly skilled crews and 
strict adherence to safe procedures. Techniques and equipment to improve 
safety and productivity need development. 

The method whereby tractor manoeuvreing was restricted and a long rope used 
showed reduced soil disturbance and erosion potential, plus indications for 
quicker vegetation recovery. 

FOR FURTHER INFORMATION CONTACT: N.Z.LOGGING INDUSTRY RESEARCH ASSOC. INC. 

P.O. B3X 147 PHONE 82-620 

ROTORUA, NEW ZEALAND 


