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CUTOVER SALVAGE TRIALS A.P. Gleason 

S k i d d e r  B r i n g i n g  U n p r o c e s s e d  S a l v a g e  Wood t o  L a n d i n g  f o r  C u t t e r s  t o  T r i m  & S t a c k  

INTRODUCTION 
Increased demands for wood during the 1980's will force more complete ut i l isat ion 
of the forest ,  and cutover residues will be an important source of wood. LIRA recently 
carried o u t  t r i a l s  t o  assess the productivity and costs of salvaging residues from 
radiata pine o l d  crop cutover, using a variety of simple methods and machinery. 
Results from these t r i a l s ,  in combination with other company t r i a l s ,  will indicate 
ttie most promising options for salvaging cutover residues. 

Conventional radiata old crop logging operations recover most of the main stem of the 
crop t rees ,  leaving large quantities of tops. These are normally shattered into two 
or three pieces, have a lo t  of limbs, and vary in diameter and length; a l l  of which 
makes them very d i f f icu l t  t o  process and harvest. In Kaingaroa Forest i t  has been 
estimated that an average of 31 m3 (range 0-180) per hectare remains on the s i t e . *  
(This does n o t  include sound, dead wood.) Harvesting systems must therefore be aimed 
a t  the lowest possible cost and be relatively insensitive t o  changes in piece size 
and volume per hectare. 

Several organisations have tested systems t o  recover loggina residues. In 1972 the 
Fletcher Timber Co.Ltd. t r ied a shortwood operation where the Forest Research 
Inst i tute  assessed productivity a t  9.5 m3 per day/per cut ter ,  and 73 m3 per daylper 
skidder **. Costs were estimated a t  $3.17/m3, which compared favourably with some of 
the existing thinnings operations. N.Z.Forest Products Limited i s  currently usina a 
two-phase logging system - the main b u t t  logs are extracted f i r s t  and a skidder or 
forwarder recovers the remaining residues down to 1'0 cm x 2.4 m.  Kaingaroa Logging 
Company L t d .  i s  also conducting t r i a l s  using a bunching system with horses or a 
Bell Logger for forwarder extraction t o  recover pieces down t o  10 cm x 1.2 m .  

* Ref: N.Z.Forest Service Utilisation Assessments. 
**  Ref: C.J.Terlesk, FRI Unpublished Report No.57, "Cutover Salvage - Pinus Radiata" 



OBJECTIVES 
LIRA'S t r i a l s  aimed t o  recover  res idues  o f f  s k i dde r  t e r r a i n  f o l l o w i n g  c l e a r f e l l i n g  
opera t ions .  Residues f o r  t he  purpose of  t he  s tudy meant any p iece  of wood t h a t  cou ld  
be f e a s i b l y  handled and had usable wood f i b r e  con ten t .  With t h i s  i n  mind t he  objec- 
t i  ves were t h r e e f o l d :  

1)  To recover  a l l  usable  wood f i b r e ,  green o r  sound dead, q r e a t e r  than 7  cm x  1 m. 

2) To t e s t  va r ious  ha rves t i ng  systems i n v o l v i n g  manual i npu t s  combined w i t h  
pre-bunching techniques and a  v a r i e t y  o f  e x t r a c t i o n  methods. 

3) To moni t o r  each phase of t h e  system t o  determine l e v e l s  o f  p r o d u c t i v i t y  f o r  
each phase, and t o  es t imate  t he  ha rves t i ng  c o s t  pe r  m3, d e l i v e r e d  t o  t he  land ing .  
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TRIAL DESCRIPTIONS 
Compartment 174 Kaingaroa forest ,chosen f o r  t he  t r i a l s ,was  easy t e r r a i n  w i t h  an 
average volume o f  36 m3 r es i due  per  hec ta re  (Fo res t  Serv ice  assessment). Each t r i a l  
area was one hectare,  approx imate ly  125 metres f rom the  land ing .  P r i o r  t o  each t r i a l  
a  volume assessment was c a r r i e d  o u t  - a l l  usable  stems longer  than 1 metre and l a r g e r  
than 7  cm were t a l l i e d .  The p l o t s  averaged 57 m3 per  hec ta re  (range 48 - 66 m3). 
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T h i d  1 - Pkace.ba O M  cU;tovm, b k i d d m  ex~t/raCt 
Three c u t t e r s  work inq on t he  cu tover  trimmed and c u t  t o  1.2 t o  1.8 metre leng ths ,  
and p i l e d  t h e  res idues i n t o  stacks o f  11-34 p ieces (average 20).  The work was very  
d i f f i c u l t  f o r  t he  c u t t e r s  a  d  t he  chainsaws. The p l o t  was bunched i n t o  73 s tacks.  ! Stack s i z e  was smal l  ( .72 m ) due t o  t he  d i f f i c u l t y  o f  c a r r y i n g  p ieces f o r  l ong  
d is tances (average 3.2 metres) .  A 70 hp sk i dde r  was then used t o  e x t r a c t  t he  s tacks 
t o  t h e  land ing .  



Thiae 2 - Pke-bunch, p tocab  on ~ U ; t o v ~ h ,  b k i d d ~ h  ex.ttLaCt 
To inc rease  s k i d d e r  p r o d u c t i v i t y  t h e  res idues  were pre-bunched i n t o  19 bundles o f  
approx. 25 stems each, us ing  t h e  same s k i d d e r  w i t h  a  s e t  o f  l o g g i n g  tongs f i t t e d  t o  
t h e  main rope. Problems occur red  due t o  t h e  1  i m i t a t i o n s  o f  t h e  w inch ing  system and 
crudeness o f  t h e  tongs. Two c u t t e r s  then trimmed, c u t  t o  l e n p t h ,  and p i l e d  t h e  
res idues  i n t o  s tacks o f  14-28 p ieces (average 21). By pre-bunching t h e  stems, t h e  
process ing and s t a c k i n g  was much e a s i e r  and r e q u i r e d  l e s s  p h y s i c a l  e f f o r t ;  s t a c k i n g  
d i s t a n c e  was reduced t o  1.6 metres; and s t a c k  s i z e  inc reased  t o  1.1 m3. There was 
a  t o t a l  o f  48 s tacks,  and as i n  T r i a l  1, t h e  s k i d d e r  was used t o  e x t r a c t  t h e  s tacks .  

Thiae 3 - S k i d d ~ ~  exlttraCt, pkocab on landing 
T h i s  was a  convent iona l  s k i d d e r  e x t r a c t i o n  system. The s k i d d e r  was f i t t e d  w i t h  seven 
s t r o p s  and e x t r a c t e d  processed stems t o  t h e  l a n d i n g .  An a t tempt  was made t o  double- 
up p ieces on each s t r o p ,  b u t  t h e  o p e r a t o r  had l i m i t e d  t ime  t o  s h i f t  p ieces.  Ex t rac -  
t i o n  was e a s i e r  than a n t i c i p a t e d ,  w i t h  an average o f  9 stems p e r  drag.  Two c u t t e r s  
trimmed, c u t  t o  l e n g t h ,  and s tacked t h e  p ieces i n t o  two rows (see cover photo). 
To a i d  w i t h  b l a d i n g  t h e  s lash  was manual ly p laced  i n t o  p i l e s .  The c u t t e r s  were a b l e  
t o  keep up w i t h  t h e  s k i d d e r  and work on t h e  l a n d i n g  was e a s i e r  than on t h e  cu tover .  

Thide 4 - Sk iddm pte-bunch, p U  X t t i m ,  d o ~ d e h  e r n & ,  pkocab on L a r i d i ~ ~ ~  
The s k i d d e r  was used t o  pre-bunch t h e  res idues  i n t o  14 bundles o f  approx. 4 /  stems 
each. Two c u t t e r s  then tr immed as many stems as poss ib le ,  remov ing  around 90% o f  
t h e  l imbs .  T h i s  work was dangerous because c u t t e r s  had t o  c l i m b  on t o p  o f  t h e  bunch. 
The trimmed random l e n g t h  stems were then e x t r a c t e d  w i t h  a  forwarder.  A t  t h e  l a n d i n g  
t h e  two c u t t e r s  d i d  a  f i n a l  t r i m ,  c u t  t o  l e n g t h ,  and s tacked t h e  p ieces i n t o  two rows. 
They were a b l e  t o  keep up w i t h  t h e  fo rwarder  e x t r a c t i o n  and t h e r e  was spare t i m e  
which a l l owed  f o r  saw maintenance and r e s t i n g .  

Thiae 5 - Skiddetr pte-bunch, ptroce~b on cu;tov~h, 6ohwandeh exZtucA: 
The s k i d d e r  was used t o  pre-bunch t h e  res idues  i n t o  15 bunches o f  approx. 35 stems 
each, and t h e  two c u t t e r s  then trimmed, c u t  t o  l e n g t h ,  and p i l e d  t h e  p ieces  i n t o  
smal l  s tacks (average 10 p i e c e s ) .  C u t t i n g  and s t a c k i n g  was e a s i e r  than i n  T r i a l s  
1 & 2 because o f  t h e  s m a l l e r  s t a c k  s i z e .  A  fo rwarder  then  e x t r a c t e d  t h e  p ieces t o  
t h e  l a n d i n g  and had no d i f f i c u l t y ,  even though t h e  bunks were n o t  designed f o r  
s h o r t  p ieces.  

Time s t u d i e s  were conducted on each phase o f  t h e  systems. Upon complet ion o f  each 
t r i a l  300 p ieces were measured f o r  volume and weighed t o  o b t a i n  an average volume/ 
we igh t  p e r  p iece.  The t o t a l  number o f  p ieces were t a l l i e d  t o  determine t h e  volume 
produced by each system. The p ieces were then loaded w i t h  a  s e l  f - l o a d i n g  b i  n - t ype  
t r u c k  f o r  d e l i v e r y  t o  P lyco P a r t i c l e  Board M i  11 a t  Taupo. Each t r i a l  area was then 
reassessed t o  determine t h e  r e s i d u e  remain ing.  

RESULTS 
VOLUME 

TRIAL 
1 2 3 4  5  

pre-trial assessment (m3/ha) 47.9 59.1 65.8 63.7 50.3 
Post trial assessment (m3/ha) 8.6 14.8 14.3 6.1 7.5 t. 

Actual harvest (m3) 52.7 53.2 61.3 52.3 47.5 
Average processed piece size (m3) -035 .051 .048 -047 .043 
Average processed piece weight (kg) 33 42 39 31 2 9 
Conversion factor (m3/tonne) 1.11 1.23 1.24 1.53 1.50 

PRODUCTIVITY 

Processing (m3/man-hour) 
~unching (m3/man-hour) 
~xtraction (m3/man-hour) 
Total system (m3/man-hour) 
~ 0 t a l  cost ($/m3) 



From these r e s u l t s  t he  f o l l o w i n g  p o i n t s  a r i s e :  

CUTTER PRODUCTIVITY was i n f l uenced  by t h e  system used and t he  work inq environment.. 
Pre-bunching untangled t he  stems and d is lodged  them from the  ground, which made 
process ing e a s i e r  f o r  the  c u t t e r s .  Concent ra t ing t he  stems reduced search ing f o r  
p ieces and c a r r y i n g  d i s t ance  f o r  s tack ing .  P r o d u c t i v i t y  increases i n  T r i a l  5  cou ld  
be a t t r i b u t e d  t o  reduced s tack  s i ze .  I n  T r i a l s 3  & 4  c u t t e r  p r o d u c t i v i t y  was depen- 
dent  on the  e x t r a c t i o n  machine, e s p e c i a l l y  i n  T r i a l  4 where t r imming had a l ready  
been done on t he  cu tover .  I n  bo th  these t r i a l s  t he re  was i d l e  t ime. 

MACHINE PRODUCTIVITY i 
4 & 5, and t h i s  cou ld  
bunching the  res idues,  
was g r e a t l y  increased 

n  pre-bunching increased s l i g h t l y  f rom T r i a l  2  through T r i a l s  
be a t t r i b u t e d  t o  increased system e f f ec t i veness .  By pre-  

s tacks were concent ra ted i n t o  groups o f  2-4, and s tack  s i z e  
- .7  t o  1.1 m3. These combined e f f e c t s  d r a m a t i c a l l y  increased 

sk i dde r  e x t r a c t i o n  p r o d u c t i v i t y  f rom T r i a l  1 t o  T r i a l  2. Sk idder  p r o d u c t i v i t y  i n  
T r i a l  3  was l i m i t e d  and dependent on res i due  stem s ize ,  and number o f  s t r ops  used. 
I t  appeared t h a t  t he  fo rwarder  was mere p roduc t i ve  when p i c k i n g  up s h o r t  p ieces than 
random l eng th  stems. 

COST EFFECTIVENESS o f  pre-bunching when comparing T r i a l  1 t o  T r i a l  2  was proven 
through increased c u t t e r  and sk i dde r  p r o d u c t i v i t y .  T r i a l  3  produced wood a t  t he  
lowes t  c o s t  and was t he  s imp les t  o f  a11 f i v e  systems. The costs  a l so  i n d i c a t e d  
t h a t  forwarder  e x t r a c t i o n  o f  shortwood i s  more economical than random leng ths ,  
and forwarders  a l s o  have the  ab i  1  i t y  t o  l oad  d i r e c t l y  on to  pre- load t r a i l e r s  o r  
m u l t i - l i f t  bunks, hence a  f u r t h e r  c o s t  sav ing.  

DISCUSSION 

P r o d u c t i v i t y  o f  a1 1  systems was hampered by t he  p r o j e c t ' s  goal t o  recover  a l l  usable  
wood f i b r e .  Much t ime was spent c o l l e c t i n g  and process ing smal l  stems which were 
below the  p r a c t i c a l  and economic l i m i t s .  Average s k i d  d is tance  was 210 metres which 
reduced t he  e x t r a c t i o n  machine's p r o d u c t i v i t y ,  espec ia l  l y  w i t h  sk i dde r  systems. I n  
a  p roduc t ion  s i t u a t i o n  l e s s  t ime  would be spent c o l l e c t i n g  a l l  usable wood and s k i d  
d is tances would probably  be around 150 metres, 

Cost ing o f  a l l  systems was based on new equipment, us ing  t he  LIRA Cost ing Handbook*. 
With the  p r o d u c t i v i t y  increases d iscussed above and t he  use o f  second-hand equip- 
ment, cos ts  cou ld  be g r e a t l y  reduced. 

Under t he  t r i a l  c o n s t r a i n t s  the  s imp le r  system, - T r i a l  3, o f  us ing  a  sk i dde r  t o  e x t r a c t  
t o  t he  land ing,  produced wood a t  the  lowes t  cos t .  I t  r e q u i r e d  low c a p i t a l  i n ves t -  
ment, t he  l e a s t  amount o f  manpower, and the  c u t t e r s '  environment was the  s a f e s t  of 
a l l  t r i a l s .  

A rranagement problem w i t h  ha rves t i ng  res idues i s  s e t t i n g  pay r a t e s  f o r  t h e  salvage 
crews. Conversion f a c t o r s  f rom m3 t o  tonne v a r i e d  from 1.1 t o  1.5, due t o  t he  
d r y i n g  o f  t he  stems. I f  crews were p a i d  on a  p iece r a t e  then some s o r t  o f  gross 
volume measure, such as t r u c k  loads r a t h e r  than tonnage, should be used t o  de te r -  
mine p roduc t ion .  

The ha rves t i ng  o f  l ogg ing  res idues  i s  a c o s t l y  process, b u t  by removing t h e  res idues,  
re-estab l ishment  costs  can be reduced by e l i m i n a t i n g  t he  need f o r  wind-rowing and 
a l l o w i n g  t he  o p t i o n  o f  mechanical p l a n t e r s .  The c o s t  o f  produc ing salvage wood 
does compare favourab ly  t o  some costs  o f  t h i n n i n g  on steep coun t ry .  The wood 
produced i s  o f  usable q u a l i t y  f o r  the  manufacture o f  p a r t i c l e  board and paper products .  

F u l l  d e t a i l e d  i n f o rma t i on  on these t r i a l s  w i l l  be pub l i shed  i n  a  LIRA P r o j e c t  Report .  

* ~ e f .  N.Z.Logging Indus t ry  Research Assoc., "Costing Handbook f o r  Logging Contractors" 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


