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ABSTRACT 

Smal l  c a b l e  y a r a e r  s y s t m s  t h a t  can be  purchased and ope ra t ed  by 
independen t  l ogg ing  c o n t r a c t o r s  have  l e s s  p o t e n t i a l  n e g a t i v e  impact on 
v a t e r  q u a l i t y  t h a n  ground-based s y s t m s  o p e r a t i n g  on s t e e p  t e r r a i n  
because  they  do n o t  ' r e q u i r e  such a n  i n t e n s e  road s y s t a .  Stream pro- 
t e c t i o n  c o s t s  were e s t h a t e d  a t  $3.78 p e r  l i n e a l  f o o t  of  s t r e a m  vhen a 
t y ~ i c a l  s m a l l  y a r d e r  ( X o l l e r  K-300) o p e r a t e d  Fn a h y p o t h e t i c a l  cove 

- . hardwood s t and .  - -  -- . - 

Cab le  ya rd ing  is be ing  used a g a i n  i n  t h e  E a s t e r n  United S t a t e s  
a f t e r  an a b s e n c e  of a ~ p r o x i m a t e l y  50 yea r s .  Efuch of t h e  sceep t e r r a i n  
t h a t  was h a r v e s t &  around t n e  t u r n  of  t h e  c e n t u r y  bas h a r v e s t e d  ~ 5 t h  
c a b l e  y a r d i n g  s y s t a s .  T5ey r e q u i r e d  m r e  r i g g i n g  and c o r e  manpover 
t h a n  modern c a b l e  ya rd ing  s y s t m s ,  b u t  they  a i d  enploy  c a b l e  as t h e  
pr imary  means o f  t r a n s p o r t  from stump t o  l a n d i n g ,  as today ' s  sys tea ' s  do. 
Most o f  t h e s e  o p e r a t i o n s  ceased  by 1920 ,  when most o f  t h e  t imber i and  had 
been c u t  ove r  and burned. I n  the e a r l y  1 9 7 0 t s ,  t o  o v e r c m e  t h e  ~ r o b l e ~ s  
o i  env i ronmen ta l  damage and l o v  p roduc t ion  a s s o c i a t e d  w i t h  conven t iona l  
h a r v e s t i n g  on  s t e e ?  t e r r a i n ,  c a b l e  s y s t e s s  were r e i n t r o d u c e d  Fn t h e  
E a s t e r n  Uni ted  S t a t e s .  

One of t h e  major p i o n e e r s  i n  t h i s  a r e a  gas WestvSco Corp., sno used 
t h e  Uashington  73 Skylok >, a runn ing  s k y l i n e  y a r a e r  , n e a r  Rupert ,  West 
V i r z i n i a .  I t  vould  be c l a s s e d  as a nedium-size y a r d e r  on t h e  Kest 
Coas t ,  b u t  bould  be  cons ide red  l a r g e  f o r  E a s t  Coas t  c o n d i t i o n s .  The 
y a r d i n g  c o s t s  with the Washington 78 w r e  h igh ,  b u t  i t  bas capable  o f  
high p r o d u c t i o n  &ring i n c l e n e n t  v e a t h e r  when m o d  s u p p l i e s  could  become 
c r i t i c a l l y  low a t  tne mill+ .I 

j .>.. .-. : .r 

1/ The u s e  of t r a d e ,  f i n ,  o r  c o r p o r a t i o n  names i n  t h i s  p u b l i c a t i o n  1s 
fay t h e  i n f o r m a t i o n  and conven ience  of t h e  r e a d e r .  Such u s e  does  n o t  

, c o n s t i t u t e  an  o f f i c i a l  e n d o r s m e n t  o r  a p p r o v a l  by t h e  U . S .  D e p a r m e n t  of 
A g r i c u l t u r e  o r  t h e  F o r e s t  S e r v i c e  of  any p r o d u c t  o r  s e r v i c e  t o  t h e  
e x c l u s i o n  of o t n e r s  t h a t  may be  s u i t a b i s .  



Recent  e f f o r t s  have c o n c e n t r a t e d  on small c a b l e  y a r d e r s  t h a t  c o u l d  
b e  purchased  and ope ra t ed  by independent  logging  c o n t r a c t o r s .  Some 
mal l  c a b l e  y a r d e r s  on t h e  E a s t  Coas t  a r e  r h e  Appalachian Th inne r ,  
K o l l e r  K-300, S m i t h T i m b e m a s t e r ,  C l e a r v a t e r ,  C h r i s t y ,  and B i t t e r r o o t  
Min iya rde r .  A c a b l e  y a r d e r  w i l l  be de f ined  as small i f  i t  has  a t o v e r  
l e s s  t h a n  50 f e e t  h igh ,  weighs less t h a n  50,000 pounds, and c o s t s  less 
t h a n  $100,000. 

SXAL,L CABLE SARDISG SYSTFfS 

The r i g g i n g  c o d i g u r a t i o n s  t h a t  have been used on c a b l e  l ogg ing  
s y s t e m s  i n  t h e  United S t a t e s  have been  d e s c r i b e d  by S t u d i e r  and E i n W e y  
(1974) .  F a l k  (1980) h a s  d e s c r i b e d  t h e  major  c a b l e  yard ing  conf igura-  
t i o n s  t h a t  a r e  e s p e c i a l l y  s u i t a b l e  f o r  e a s t e r n  l ogg ing ,  t h e  o p e r a t i n g  
c h a r a c t e r i s t i c s  of each, t h e  cmrconly used c a r r i a g e s ,  a n d . t h e  major  
a d v a n t a g e s  and d i s a d v a n t a g e s  of  each  s y s t e n .  Bau'kes (1979) d e s c r i b e s  
more t h a n  40 c a b l e  h a r v e s t i n g  s y s t e n s  f o r  s m a l l  t imber ,  and g i v e s  t h e  
a d d r e s s e s  o f  manufac tu re r s  and d i s t r i b u t o r s .  A suniaary of c a b l e  
y a r d i n g  f i e l d  trials i n  e a s t e r n  hardr;oods i s  presen ted  by F i s h e r  and 
Peters (1982) .  Cablk y a r d e r  s y s t m s  a r e  c a t e g o r i z e d  by t h e  number of 
vincn drums on t h e  y a r a e r ;  t h e y  are: - - .. . - . . . . . -  

Single-arm yarders .  A t y p i c z l  s y s t e n  i s  shovn L? f i g u r e  1. The 
Appa lach ian  Thinner ,  s h o v e l  l o a d e r s ,  and t r u c k  mounted c r a n e s  a r e  
e x a a p l e s  o f  t h i s  s y s t e z .  Yarding i s  done u p h i l l .  Tongs are f r e q u e n t l y  
u sed  because they can  be hooked and u ~ o o k e d  qu ick ly  and e x p e r i e n c e  
f w e r  hangups d u r i n g  i n h a u l ,  e s p e c i a l l y  i n  p a r t i a l  cu t s .  The s y s t e n  
p r o v i d e s  l i t t l e  l i f t  t o  t h e  f r o n t  end of  t h e  l o g  ( a l s o  c d l e d  ground 
l e a d ) ,  s o  t h e r e  ~ A l l  be some s o i l  d i s t u r b a n c e  i n  t h e  n a i n  s l d d  path.  
S i n g l e  drum y a r d e r s  have maxinun y a r d i n g  d i s t a n c e s  of a p p r o x h i a t d y  400 
f e e t .  

Two-drum y a r d e r s .  Cmnon s y s t e n s  are t h e  h i g h l e a d ,  l i v e  s k y l i n e ,  and 
m u l t i s p a n  s k y l i n e .  I n  t h e  h igh l ead  s y s t a ,  f i g u r e  2 ,  the rca in l ine  y a r d s  
l o g s  t o  t h e  l and ing  and t h e  haulback  l i n e  r e t u r n s  t h e  r i g g i n g  and 
c h o k e r s  t o  t h s  woois. Highlead s y s t e n s  can yard u p h i l l  and d o m i h i l l -  

I n  t h e  l i v e  s k y l i n e ,  f i g u r e  3 ,  t h e  s k y l i n e  can  be s lackened  o r  
t i g h t e n e d  a s  r e q u i r e d  d u r i n g  t h e  y a r d i n g  c y c l e .  Yarding i s  done u p h i l l .  
The c a r r i a g e  r e z u r n s  t o  t h e  uoods by g r a v i t y  when t h e  mainline i s  
s l a c k e n e d .  Xhen t n e  c a r r i a g e  r e a c h e s  t h e  d e s i r e d  p o s i t i o n  on t h e  
s k y l i n e ,  i t  clamps t o  t h e  s k y l i n e  ( o r  engages a  s t o p )  and r e l e a s e s  t h e  
m a i n l i n e ,  kh i ch  pays o u t  through t h e  c a r r i a g e .  The m a i n l i n e  i s  a t t a c h e d  
t o  t h e  d o g s  and r e e l e d  i n .  men t h e  end of  t h e  m a i n l i n e  r e ~ c h e s  t'ne 
c a r r i a g e ,  t h e  s k y l i n e  clamp i s  r e l e a s e d  and t h e  c a r r i a g e  and l o g s  a re  
p u l l e d  t o  t h e  l and ing .  The s k y l i n e  often prov ides  s u f f i c i e n t  l i f t  ro 
raise the f r o n t  end of t h e  l o g  o f f  the ground du r ing  inhaul .  



I n  t h e  m u l t i s p a n  s k y l i n e  sys tem,  f i g u r e  4 ,  t h e  s k y l i n e  i s  suppor t ed  
at i n t e r m e d i a t e  p o i n t s  a l o n g  i t s  l e n g t h  by double- t ree  i n t e r n e d i a t e  
s u p p o r t s .  I n  o t h e r  r e s p e c t s ,  t h e  mu l t i span  s k y l i n e  i s  s i m i l a r  t o  t h e  
live s k y l i n e .  

The maximum y a r d i n g  d i s t a n c e  f o r  a  s m a l l  c a b l e  y a r d e r  s y s t m  
r i g g e d  a s  a h igh lead  is 400 f e e t .  The naxi3un yard ing  d i s t a n c e  f o r  t h e  
l i v e  s k y l i n e ,  o r  t h e  maximum y a r d i n g  d i s t a n c e  betueen s u p p o r t s  f o r  t h e  
m u l t i s p a n  s k y l i n e  on a c o n s t a n t  s l o p e  o r  convex p r o f i l e ,  i s  a l s o  400 
f e e t .  The maxiaum y a r d i n g  d i s t a n c e  o f  a  s k y l i n e  s y s t a  on a concave 
p r o f i l e  depends on  t h e  p roduc t ion  r equ i r ed .  

T h r e e - a r m  ya rde r .  Common s y s t s l s  a r e  t h e  running s k y l i n e  and  t h e  l i v e  
s k y l i n e  k i t n  haulback.  

I n  t h e  running  s k y l i n e ,  f i g u r e  5 ,  t h e  s k y l i n e  p a s s e s  around a 
s h e a v e  f a s t e n e d  t o  a t a i l t r e e  o r  t a i l h o l d  s tunp  and aeadends on  t h e  
c a r r i a g e .  T h e r e f o r e  t h e  s k y l i n e  a l s o  s e r v e s  as t h e  haulback.  The o t h e r  
two l i n e s  a r e  t h e  u i a in l ine  and t h e  s f a c k p l l i a g  l i n e .  The running 
s k y l i c e  can  ya rd  u p h i l l  and  d o w n h i l l ,  and w r k s  veil i n  p a r t i a l  c u t s  
b e c a u s e  t h e  c a r r i a g e  c a n  be p o s i t i o n e d  p r e c i s e l y  v i  t h  e x c e l l e n t  c o n t r o l .  
Hovever,  very few commerc ia l ly  a v a i l a b l e  runnicg s k y l i n e  y a r c e r s  ~ e e t  
t h e  a e f k i t i o n  o f  a s i n a l l  c a b l e  > x r d e r .  

. . . . - . - 
The l i v e  s k y l i n e  ~ 5 t h  hau lback  (not shown) can ya rd  u p h Z l  and 

downh i l l .  The t i m e  r e q u i r e d  t o  r i g  the  s y s t a  cp and t a k e  it down o f t e n  
exceeds 4 hour s ,  de?ending  on y a r d i n g  d i s t a n c e  and t e r r a i n ,  vhich 
liirits i ts  range  o f  e c o n m i c  a p p l i c a t i o n ,  

STEEP 

Ground v e h i c l e  l o g g i n g  s y s t a s  r e q u i r e  a  dense network o f  s k i d r o a d s  
( t y p i c a l l y  1 m i l e  p e r  20 a c r e s )  as t h e  t e r r a i a  g e t s  s r e e p e r .  S m e v h e r e  
i n  t h e  neighborhood of 40 p e r c e n t  and g r e a t e r  s lope ,  c a b l e  y a r d i n g  
s y s t e n s  a r e  expec ted  t o  be c o s t  c o m p e t i t i v e  with ground v e h i c l e  systems.  
T h e  s l o p e  a t  which c a b l e  ya rd ing  would have the  advantaye i s  dependent  
o n  t h e  road c o s t s ,  t imber  s i te ,  v o l u e  pe r  a c r e ,  t e r r a i n ,  equipment  
enployed ,  e ~ v i r o m e n r  i x o t e c r i c s  c o s t s ,  e t c .  

In t h e  n e a r  term,  s-11 c a b l e  yard ing  s y s i m s  k i l l  b e  used mainly 
f o r  yard ing  uphU.1. The  p r i n c i p a l  r ea son  i s  t h a t  uphill y a r d i n g  s y s t e n s  
a r e  much e a s i e r  and f a s t e r  t o  ris. The most c m m n  t imber  h a r v e s t  u n i t  
l a y o u t s  a r e  p a r a l l e l  o r  fan-shaped, f i g u r e  6. P a r a l l e l  c ~ r r i i o t s ,  
p e q e c d L c u l a r  t o  t h e  con tou r s ,  a re  c w m n  vhen t h e r e  i s  a prominent  
r i d g e l i n e ,  a s  t h e r e  i s  i n  t h e  r i d g e  and v a l l e y  s e c t i o n s  o f  Pennsylvania .  
P a r a l l s l  C Z Z Z ~ G ~ S  aie c f c s n  us= t- i jartial  cucs. Fan-shaped u n i t s  a r e  
o f t e n  l o c a t &  on seconda ry  r i z g e s .  13 broke: t e r r a i n ,  a s i n g l e  s p a n  may 
b e  a b l e  t o  r e a c h  from o n e  r i d g e  t o  t h e  nex t ,  r e s u l t t r i g  i n - , a  h a r v e s t  u n i t  
w i t h  e x c e l l e n t  d e f l e c t i o n  and payload c a p a b i l i t y .  ~ a ~ l o . a c t ~ c a ~ a b i l i t ~  
c a n  be p r e d i c t e d  and i s  a very impor t an t  element i n  h a r v e s t  u n i t  
p lanning .  Techniques  are a v a i l a b l e  t o  c a l c u l a t e  payload c a p a b i l i t y  by 
hand (Binkley  and S e s s i o n s ,  1978). by hanaheld c a l c u l a t o r  ( F a l ~ ,  1981) 
and  by n in i compute r  (Nickerson ,  1980) . 



GATES QUALITY EFFECTS 

The p r i n c i p a l  impact on bater q u a l i t y  from t imber  h a r v e s t i n g  i s  
sediment  I n  t h e  s t reams.  Most of t ke  sediment  productxi canes  from 
~ c l n e r a l  s o i l  exposed i n  harves t -a rea  t r u c k  roads ,  s k i d  roads,  and 
l a n d i n g s .  h y  harvesting s y s t a  t h a t  reduces  t h e  road d e n s i t y  a l s o  
r e d u c e s  t h e  p o t e n t i a l  for environmental i n p a c t .  

Kochenaer fer  (1977) found t h a t  on s t e e p  s l o p e s  i n  t h e  C e n t r a l  
Appa lacn ians ,  road d e n s i t i e s  e r e  1 a i l e  p e r  19.8 a c r e s  f o r  a r e a s  
harvested w i t h  a wheeled s k i d d e r  and 1 mile p e r  31.1 a c r e s  f o r  a r e a s  
h a r v e s t e d  by janmer (truck-mounted c r a n e ) ,  t a b l e  1. For a sail c a b l e  
y a r a e r  w l t h  a 40U-foot r each ,  road d e n s i t i e s  required would be 1 mile  
p e r  48.5 a c r e s .  Cable y a r i i n g  s y s t e s  have less p o t e n t i a l  a v i r o n m e n t a l  
i n p a c t  th rough s e d i n e n t  product ion  because they  r e q u i r e  l e s s  road 
mileage. Also ,  t h e  roads  f o r  cab le  yard ing  s y s t e n s  a r e  n o m a l l y  l o t t t e d  
farther from the s t r e m s ,  so t h e r e  i s  a g r e a t e r  o p p o r t u n i t y  f o r  t h e  
sed imen t  t o  b e  cap tu red  b e f o r e  i t  reaches  t h e  stream (Megahan and 
Scnweithelm,  1983). 

T a b l e  1. Exposed mineral soil i n  h a r ~ e s t  a r e a  t r u c k  roads ,  s'kidroads, 
and l and ings ,  by h a r v e s t  s y s t a .  

Yarder Z of a r e a  Acres  pe r  c i l e  Roaa v i d t n  
- 
neacn 

ui t h  minera l  o f  road ( f e e t )  ( f e e t )  

hlee l ed  siddder 10.3 19.8 16.8 10 3 
Jammer 7.8 31.1 20.0 250 
E r u s  ( l a r g e )  s k y l i n e  2.3 105.4 20.5) 869 
S n a l l  skyline 5.0 48.5 20.0 401) 

Sources :  Kochenderfer  1977,  Patrlc and Gorman 1978, c w p u t e d .  

Another  p o t e n t i a l  a d v e r s e  b p a c t  on h a t e r  q u a l i t y  i s  a s s o c i a t e d  
v i t h  t h e  f e l l i n g  o p e r a t i o n .  Treeccps l e f t  i n  t h e  s t r eam could poten- 
t i a l l y  b l o c k  the stream and tmporarLly reduce oxygen i n  t h e  s t ream t o  
u n d e s i r a b l y  low Levels  (Brown, 1980).  T h i s  p o t e n t i a l  impact i s  n o t  
u n i q u e  t o  c a b l e  ya rd ing  and i s  b e s t  c o n t r o l l e d  by d i r e c t i o a a L L y  f e l l i n g  
t h e  t r e e s  avay f r a a  t h e  stream o r  by l eav ing  a b u f f e r  zone of u n f e l l e d  
t r e e s .  



THE COST OF STREA?? PROTECTION 

The implied c o s t  of stream p r o t e c t i o n  will be  i l l u s t r a t e d  by an  
example. A h y p o t h e t i c a l  harvest a r e a  of 20.a6 a c r e s  (5UU x 1800 f e e t )  
which includes a perennial stream k i l l  be ha rves t ed  by one of  three 
0 p t i o a s  : 

(1) Opt ion  1 a f f o r d s  maxbum p r o t e c t i o n  t o  t h e  s t ream by 
e s r a b l i s h i n g  a b u f f e r  zoae of 100 f e e t  on e i t h e r  s i d e  
of the stream, 

L 

( 2 )  Oprion  2 a f f o r d s  mfnhum p r o t e c t i o n  t o  t h e  stream because  
trees a re  f e l l e d ,  l imbed,  topped and yarded t ree  l e n g t h .  
T r e e s  on  the far side o f  t h e  strean are dragged th rough  
t h e  stream d u r i n g  y a r d i n g ,  

(3)  Opcion 3 affords some p r a t e c t i o n  r D  t h e  stream because 
t r e e s  on t h e  far side of t h e  stream are bucked t o  maximum 
lengths of 24 f e e t ,  s o  turns of logs can be f u l l y  
suspenaed when yarded across the s t r e a n .  

The  harvesting o p t i o n s  are i l l u s t r a t e d  i n  figure 7. 
- - -  - - .  - 

The s t a n d  i s  a cove hardmod stand h o s e  r a j o r  c m p o n e n t s  a r e  ha rd  
maple, r e d  oak, bassvood,  ye1 low pop la r  and beech. The h a r v e s t  pre- 
s c r i p t i o n  i s  clearcur. The average d iame te r  ac breast h e i g n t  i s  12.7 
inches; t r e e s  of 5-inch dbh and above are inc luded  i n  t h e  ave rage .  The 
stand contains 11.34 I%f /ac re  of saulogs and an a d d i t f o n d  24 c o r d s / a c r e  
o f  fuelmod; a l l  from 148 trees per acre. The d.11 savlog v a l u e s  a r e  
$250/f i f ,  $20U/Ebf, and $100/3f for Grade 1, 2 ,  and 3 sawlogs, 
r e s p e c t i v e l y .  Fuelwood is  valued a: $20/cord a= t h e  l a n c i n g .  Sawlogs 
are 33 percent Grade 1, 26 p e r c e n t  Grade 2, and 4 1  p e r c e n t  Grade 3. . 
T o t a l  p roauc t  value or  revenues are $2,47O/acre. 

The yarding p r o d u c t i o n  and cost were estimated fran t h e  pe r fo rmance  
c h a r a c t e r i s t i c s  of  t h e  Koller K-300 cable ya rde r  (Rossie, 1983; Stuart 
and Rossie, 1984). The average c y c l e  t ime,  i n c l u d i n g  de l ays ,  f o r  t h e  
K o l l e r  K-300 i s  given by: 

- 
where c - average cycle t ime,  m i n u t e s  

x - = ave rage  slope yarding d i s t a n c e ,  f e e t  
z = average lareral y a r i i n g  dlsranceh,ferr 



~ f o d u c t i o n  r a t e s  and c o s t s  were e s t h a t e d  by a procedure  similar t o  
t h o s e  p re sen ted  by P e t e r s  (1984) and LeDoux 21. The e s t h a t e d  yard ing  
product ion  and  c o s t s  are  presented  i n  t a b l e  2. 

Table  2. E f f e c c  of h a r v e s t i n g  o p t i o n  on ya rd i sg  p r o d u c t i o n  and  
3 

c o s t s ;  4612 ft. (148 t r e e s )  r a o v e d  per  acre. 

I t a  t i p t i o n  1 a p t i o n  2 , Option 3 
(hf f e r )  (drag)  ( f l y >  

Acres yarded 
~ h x h u n  h o r i z o c t a l  

yard ing  d i s  tance ,  f t. 
3 

Ft .  / p i e c e  renoved 
P i e c e s / a c r e  

3 
Ft .  / t u r c  
Cycle t ime,  minu te s  . 

3 Product ion ,  ft. /day - 

3 a /  Cosr,  $/ft. - 
Tota l  c a s t  S9.150 S 16,100 $17,530 

i n c l u d e s  y a r d i n g ,  s k y l i n e  c o r r i d o r  chaages, and move in and o u r  
c o s t s .  

P a r a l l e l  settings were used t o  h a r z e s t  t h e  a r e a .  Each u n i t  or se t  
vss 200 feer v i d e  by 500 feer long (Option 2 and 3)  o r  200 f e e t  k tde  by 
300 f e e t  lcng (Option 1 )  . The t i n e  required t o  change skyline c o r r i d o r s  
w a s  60 d n u c e s .  The t h e  r equ i r ed  t o  m v e  ha rves t ing  equipment i n  and 
out of t h e  a r e a  vas 360 minutes.  Mechanical d o w n t h e  Las estimated a t  
10 pe rcen t  of t h e  t o t a l  scheduled time. Ground s l o p e  was 50 percent. A 
P r e a t i c e  210 l o a d e r  was u s 4  a t  each landing  t o  k e e p  t h e  l a n d i n g  c l e a r .  
The c o s t  f o r  t h e  K o l l e r  R-300 y a r d e r ,  t h e  Prenc ice  210 loader, and a 
f ive-persan crez. was $70/hour (Xass ie ,  1983). 

2 /  LeDoux, C. 8. S t u a p  t o  m i l l  t imber  production c o s t  e q u a t i o n s  
f y r  e a s t e r n  hardxoads. Gnpubl i shd r e p o r t  on file a t  the l o r t h e a s t e r n  
F o r e s t  E x ~ e r h e z t  S t a t i o n ,  190 C a n f i e l d  S t r e e t ,  Xorgantokn, UV 26505. 



The p r i n c i p a l  e f f e c t s  of t h e  harves t ing op t ions  on yarding pro- 
d u c t i o n  and c o s t  are summarized in t a b l e  2. Oprion 1, w i t h  maximum 
enviromnental  p r o t e c t i o n ,  had a 300-foot maximum yarding d i s t a n c e ,  
product ion of 3,497 cub ic  f e e t  p e r  day, and u n i t  yarding c o s t s  
( inc lud ing  s k y l i n e  c o r r i d o r  changes and move i n  and ou t )  of  $0.160 per 
cub ic  f o o t .  Option 2 ,  v i t h  minimum environmental p ro tec t ion ,  had a  
5 0 b f o a t  maximum yarding distance, production of 3,322 cub ic  f e e t  p e r  
day, and u n i t  yarding c o s t s  of $0.169 per cub ic  foot ,  Option 2 c o s t  ' 

more than Option 1 because yarding d i s t a n c e  and cycle  time were 
increased.  Option 3  was s h i l a r  t o  Option 2 except  t h a t  t r e e s  on t h e  
f a r  side of t h e  strean were required  t o  be f u l l y  suspended over the 
stream. T h i s  requ i red  t h a t  t r e e  l e n g t h  s t e n s  be  b u c ~ e d  t o  a mximum 
l e n g t h  of 24 f e e t  ~ r h i c h  reduced the average volume per p i e c e  froa 25.2 
to '23.0 cub ic  f e e t ,  t h e  average volume per  t u r n  frcxn 46.9 t o  44.1 c u b i c  
f e e t ,  and product ion frm 3,322 t o  3,043 cubic  f e e t  per day. Cost 
inc reased  f r m  $0.169 t o  $0.184 p e r  cubic foot .  The r e t u r n  t o  t h e  
landowner i s  a l s o  a f f e c t e d  by the harves t ing  o p t i o n  chosen. 

The het  r e t u r n s  t o  t h e  landowner f ran  t h e  p o t e n t i a l  ha rves t  o f  
20.66 a c r e s  are S11,500, $18,310, and $16,570 f o r  Options 1, 2, and 3, 
respectively, (Table 3 ) .  The d i f f e r e n c e  berween Option I and Option 2, 
$6,810, r e p r e s e n t s  t h e  c o s t  of stream p r o t e c t i o n  f a r  t h e  20.66 acres. 
S i n c e  1,800 f e e t  of stream a r e  contained i n  t h e  u n i t ,  t h e  implied c o s t  

. .. o f  istre-pro-tection i s  $3.78 p e r  fooc of s tream. Option 3 r e p r e s e n t s  a 
c m p r m i s e  betveen =izizun and maximum p r o t e c t i o n ;  i n  the exaaple t h e  
landovner i n c u r s  a 9 p e r c e n t  reduct ion i n  r e t u r n s  by f u l l y  suspending 
t h e  l o g s  across the stream. 

Table 3. E f f e c t  of ha rves t ing  op t ion  on r e t u r n  t o  the landowner; 
3  4622 f t .  (148 t r e e s )  rmoved p e r  acre. 

Gprion 1 Option 2 Uption 3 
( b u f f e r )  (drag) ( f l p )  

T o t a l  revenues $30,630 $5 1,030 $51,030 

Less : 
F e l l ,  buck, l b b  2,010 3,340 3,650 - 

Yarding 9,150 16,100 17,530 
Loading 1,140 1,900 1 900 
Hau 1 i ng 5 ,  E30 11.380 11.380 - 

T o t a l  c o s t s  19,139 ;? 32,720 3 4 , 4  60 
* .. . . . .. . ., 

Net revenue $11,500 $18,310 "' $16,570 



CONCLUSIONS 

1. Small c a b l e  y a r d e r s  yard ing  u p h i l l  a re  t h e  most probable  
near-term c w m e r c i a l  a p p l i c a t i o n  of c a b l e  yarding i n  t h e  
N o r t h e a s t e r n  United S t a t e s .  

2. Cable  ya rd ing  can  reduce  environmental i a p a c t ,  bben c o r r e c t l y  
enpioyed,  by minimizing t h e  area d i s t u r b e d  i n  truck roads ,  sk id roads ,  
and landings. 

3. The c o s t s  of stream p r o t e c t i o n  can b e  es t ima te&-- fo r  a cable yarding  
systea i f  t h e  a p p r o p r i a t e  data from field t e s t s  of  that s y s t m  are 
a v a i l a b l e .  For t h e  example presen ted  here,  a K o l l e r  K-300 cable 
yarder o p e r a t i n g  i n  a cove hardmod s t a n d  which averayed 11,340 
board feet p e r  acre o f  sawlogs (%-inch I n t e r n a t i o n a l  S c a l e )  and 24 
c o r d s  p e r  a c r e  of fuelwood, a c o s t  of  $3.78 p e r  l i n e d  f o o t  of 
stream protected =as es t ima ted .  
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