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ABSTRACT 

A study conducted during 1969-70 i n  Oregon, washington, 
and Cali fornia indicates  t ha t  the  average ne t  volume o f  Zog- 
ging residues ranged from 325 t o  3,156 cubic fee t  per acre. 
The highest volume was on National Forests i n  the  Douglas-fir 
region, which averaged 2.5 times greater than private lands. 
The lowest volwnes of residue were found i n  the  ponderosa pine 
region where both private and public lands averaged between 
325 and 375 cubic fee t  per acre. Private lands i n  Cali fornia 
averaged 1,558 cubic f ee t  per acre, while National Forests 
averaged 1,206 cubic f ee t  per acre. The t o t a l  ne t  volume o f  
logging residues for a l l  regions was 908 m i l l i on  cubic f e e t ,  
about 26 percent of the  reported 1969 log harvest.  I n  the  
Douglas-fir region t o t a l  ne t  volume was 465 m i l l i on  cubic 
fee t ,  which amounted t o  50 percent of the  wood consumption 
by the  pulp and board indus t r ies  i n  western Oregon and west- 
ern Washington for 196 . 1 

K e y w o r d s :  Logg ing  lash, wood w a s t e ,  w a s t e  u t i l i z a t i on .  I 



INTRODUCTION 

In te res t  in  logging res idues  h a s  grown rapidly over  the l a s t  decade. 
Concern fo r  environmental  and esthetic quality h a s  brought about the  
cal l  fo r  abatement of res idues  by means  other than burning. Yet with- 
out burning, logging res idues  presen t  a continuous and costly problem 
in protection to  the fo re s t  manager .  Logging res idues  may  also hamper  
a c c e s s  and l imi t  mobility neces sa ry  for  management of young-growth 
stands.  In  addition, the  increasing demand for  wood and mounting 
p r e s s u r e  to  remove some fores t  lands f r o m  t imber  production em-  
phasize logging res idues  a s  a potential source of utilizable wood f iber .  

What i s  lacking today a r e  the  answers  t o  the  vital questions con- 
cerning logging res idues  such as :  How much res idue ma te r i a l  i s  
acceptable on a cutover a r e a  f r o m  an environmental and es thet ic  
standpoint? At what point does the quantity of logging res idues  r e -  
qu i re  additional outlays fo r  f i r e  protection purposes? What level of 
res idues  i s  neces sa ry  to  make it economically feasible t o  relog an 
a rea?  What policies o r  p rac t ices  help o r  hinder  the abatement of 
res idues  during the harvest ing operation? A ma jo r  obstacle to  the  
solution of these problems i s  the lack of adequate knowledge about the 
magnitude and charac te r i s t ics  of res idues  c rea ted  during harvest ing 
operations.  

The Pacif ic  Northwest F o r e s t  and Range Experiment  Station con- 
ducted a study t o  provide such knowledge. This  report  summar i zes  
s ta t i s t i cs  on the volume of res idues  c rea ted  during the p roces s  of log 
harvest ing operations in 1969. A subsequent repor t  will descr ibe  
logging res idue charac te r i s t ics .  Included in this  l a t e r  repor t  will be  
classifications of res idue by type of mater ia l ,  d iameter  c l a s s ,  length 
c l a s s ,  species ,  concentration, and utilization c r i t e r i a .  

SCOPE AND METHODOLOGY 

Information for  this  study was collected f r o m  a sample  of 76 cut- 
over  units in Oregon, Washington, and California. Some of the  data  
f r o m  14  Naticnal F o r e s t  t r a c t s  sampled in wes te rn  Washington were  
shown in a paper  by Dell and ~ a r d , L / w h i c h  descr ibes  logging res idues  
in relation to  f i r e  control  problems on National F o r e s t s  of western 
Oregon and wes te rn  Washington. 

'/ John D. Dell and Frankl in  R. Ward. Logging res idues  on 
Douglas-fir  region c learcu ts -  -weights and volumes. Port land,  Orego  9 

Pac .  Northwest F o r e s t  & Range Exp. Sta. USDA F o r e s t  Serv .  Res.  
Pap .  PNW-115, 10 p . ,  i l l u s . ,  1971. 



The population sampled consisted of the total acreage  of c learcuts  
in wes tern  Oregon and western Washington and the total  acreage  of 
c learcut  and selectively logged a r e a s  in eas te rn  Oregon, ea s t e rn  
Washington, and California. Within each geographic a rea ,  the sample 
was  allocated among owner c l a s ses  on the bas i s  of the proportion of 
the total  volume cut in each class .  Individual sample units w e r e  se-  
lected by accumulating the total  acreage cut within each owner s t r a tum 
and randomly drawing the sample units f rom this a r r a y  of a c r e s ,  such 
that all  sampling units were  drawn with equal probability. 

The method used for  measuring residue volume was the line inter-  
sec t  method developed in New Zealand in 1964,2/  with modifications 
developed in canada.?/?/ A 30-chain continuous line t ransec t ,  with 
a random change in direction every  5 chains, was located within each 
cutover a r e a  sampled. 

Logging residues measured  in the study included al l  ma te r i a l  left 
a f te r  logging with a minimum diameter  of 4 inches outside bark,  4 
feet  long, and containing at leas t  10-percent-sound wood fiber.  This  
includes mater ia l  f r o m  t r e e s  that w e r e  dead a t  the  t ime  of logging. 
Both g ross  and net volume est imates  w e r e  made on each piece of 
mater ia l .  The net volume defines the maximum amount of usable 
wood fiber and does not reflect  any product charac te r i s t ic ,  such a s  
minimum log length, log grade,  sawability, o r  peelability. 

RESIDUE VOLUME P E R  ACRE 

The average cubic-foot volume of res idues pe r  a c r e  by geographic 
a rea-owner  c l a s s  i s  displayed in table 1 .  

The volume of res idues by owner group var ies  considerably within 
the Douglas-fir region. The average g ross  volume pe r  a c r e  for the 
National Fo res t  sample i s  a lmost  t h ree  t imes  g rea t e r  than the average 
f o r  private lands and the average net volume about 2 . 4  t i m e s  grea te r .  
The g rea t e r  proportion of old-growth t imber  occurr ing on the National 
F o r e s t s  may account for  a l a rge  sha re  of the difference, although 

Z ' ~ .  G. Warren  and P. F. Olsen. A line intersect  technique fo r  
a s ses s ing  logging waste.  F o r e s t  Sci. 10: 267-276, 1964. 

"C. E. Van Wagner. The l ine in te rsec t  method in fores t  fuel 
sampling. Fo res t  Sci. 14: 20-26, 1968. 

? / G .  R.  Bailey. A simplified method of sampling logging residue. 
F o r e s t  Chron. 46(4): 1-7,  1970. 



Table 1.--Average voZwne per acre of togging residues by geographic area and owner, 1969 

Nat ional  Fo res t  21 Other public- 
I 

P r i v a t e  

Geographic a r e a  Average r e s idue  Average r e s i d u e  

Cubic feet per acre Cubic feet per acre Cubic feet per acrs' 

Average r e s i d u e  
volume 

s i z e  

Douglas-fir r eg ion  
(western Oregon and 
wes tern  Washington) 22 4,511 3,156 8 2 a 7  2,060 24 1,507 1,344 

(2543) (+432) (2231) 

Ponderosa p ine  region  
( e a s t e r n  Oregon and 
e a s t e r n  Washington) 6 J1404 21325 -- 

( 2  164) 

C a l i f o r n i a  

Gross 

L1 Figures i n  parentheses  represent  t h e  68-percent confidence i n t e r v a l  about t h e  average. 

s i z e  11 Net- 

Z1 Due t o  t h e  r e l a t i v e l y  small  volume of timber c u t  i n  t h e  "o ther  public" owner group i n  t h e  ponderosa 
pine region  and C a l i f o r n i a ,  t h e  s t a t i s t i c s  were combined wi th  t h e  National  Fo res t  s tratum. 

Inc ludes  one sample observa t ion  on Indian  land  i n  e a s t e r n  Washington. 

. s i z e  
Gross 11 Net- 

. 
Gross 11 Net- 



economic and policy fac tors  (such a s  stumpage pr ice  and contract  
specifications) a l so  play an important role. 

The low volume of res idues  in the  ponderosa pine region i s  p r i -  
m a r i l y  the resu l t  of the  lower  stand volumes and harvest ing methods 
used. The  resu l t s  shown for  California represen t  both coastal  and 
in te r ior  conditions for  each owner group, encompassing a range of 
volumes f r o m  5,400 cubic feet p e r  a c r e  in the coastal  redwood zone 
t o  84 cubic feet  p e r  a c r e  on a sample in the  in te r ior  a r ea .  A s t ra t i -  
fication of sample observations into coast  range and in te r ior  range 
logging conditions indicated average  net volumes of 2, 755 and 401 
cubic feet  p e r  a c r e ,  respectively.  

A high proportion of logging res idue volume h a s  potential a s  usable 
wood f iber .  In the  Douglas-fir  region, net volume of logging res idue 
ranged f r o m  half to near ly  a l l  of the  g r o s s  volume. As table 1 shows, 
the  average proportion of net  volume to  g ros s  volume i s  70 percent  
fo r  the  National F o r e s t  sample,  while fo r  private lands the average  
i s  a lmost  90 percent.  The s a m e  relationship holds in the  ponderosa 
pine region, with the National F o r e s t  sample having a lower  propor-  
t ion of usable volume than the private sample.  In California, the 
percentage of usable volume for  the  pr ivate  sample i s  l e s s  than fo r  
the  National Fo res t s .  This  may be explained by the g r e a t e r  number  
of National F o r e s t  sample observations in  the in te r ior  region, where 
the incidence of rot  i s  lower.  

TOTAL RESIDUE VOLUME 

Table  2 shows the tota l  volume of potentially usable wood f iber--  
in pieces a t  l ea s t  4 feet  long, a t  l e a s t  4 inches in d iameter ,  and with 
10 percent  o r  m o r e  of the g r o s s  volume suitable for  pulp chips--left  
a s  residue f r o m  logging operations in 1969. 

Totals  for  the Douglas-fir  region w e r e  developed f r o m  clearcut  
ac reage  es t imates  furnished by the Washington State Department of 
Natural  Resources ,  the Oregon State Department of F o r e s t r y ,  and 
the  U.S. Department of Agriculture,  F o r e s t  Serv ice ,  Region 6. F o r  
the  ponderosa pine region of ea s t e rn  Oregon, ea s t e rn  Washington, and 
California,the tota ls  were  der ived by applying the ratio of the  average 
volume of logging res idues  p e r  thousand board feet  of t imber  cut f r o m  
the sampled t r a c t s  t o  the tota l  volume'of t imber  harves ted  for  each 
owner c lass .  The tota l  volume harves ted  was supplied by the Cal i for-  
nia  Division of F o r e s t r y ,  the Washington State Department of Natural  
Resources ,  and the Oregon State Department of Fo res t ry .  

The total  net res idue volume for  the three-State  a r e a  i s  908 million 
cubic feet, equivalent to  about 26 percent  of the  reported 1969 log 



harves t .  Due to such factors  a s  s l a sh  burning, relogging, and decay, 
the f igures  shown in table 2 represent  a l a r g e r  volume of res idues 
f r o m  1969 logging operations than i s  actually available today. 

Table 2 .--Total n e t  r e s idue  voZume by geographic p e a  and owner class, 2969 

- - - - - - - - -  Thousand cubic  f e e t  - - - - - - - - - 

Geographic a r e a  

Douglas-f i r  region- 2/ 142,000 103,000 220,000 465,000 

Ponderosa p ine  
region  64,000 -- 29,000 93,000 

National  Fores t  

C a l i f o r n i a  134,000 -- 216,000 350,000 

Due t o  t h e  r e l a t i v e l y  smal l  volume of timber c u t  i n  t h e  "other  public" 
owner group i n  t h e  ponderosa p ine  region  and Ca l i fo rn i a ,  t h e  s t a t i s t i c s  were 
combined wi th  t h e  National  Fores t  s tratum. 

Other public- 

L/ Volume from c l e a r c u t  opera t ions  only. Estimated c l e a r c u t  acreages 
f o r  t h e  Douglas-fir region:  National  Fo res t ,  45,000 a c r e s ;  o the r  publ ic ,  
50,000 a c r e s ;  p r i v a t e ,  163,600 ac re s .  

P re l imina ry  analysis indicates that  in the Douglas-fir region 
approximately 59 percent of the total net residue volume i s  in pieces 
12  feet  o r  longer,  with 50 percent o r  m o r e  of the g ross  volume suit- 
able for  pulp chips. This  physical standard near ly  meets  the defini- 
tion of a utility log, the minimum log grade current ly  used. 

P r i v a t e  

The total  net volume of logging residue generated annually in the 
Douglas - f i r  region, mos t  of: which i s  not now economically available, 
represents  a sizable potential source of wood fiber. In 1969, the 
total  net volume of logging residues in the Douglas-fir region was 
465 million cubic feet (table 2 ) ,  equivalent to  just over  50 percent  of 
the total  raw mater ia l  consumption by the pulp, paper,  and board 
industr ies  of the region. As economic and technological changes 
occur ,  logging residues may present  a substantial base  for increases  
in paper and board production, with no additional drain on the t imber  
resource  of the region. 

A I . ~  owners 



The mission o f  the PACIFIC NORTHWEST FOREST 
AND RANGE EXPERIMENT STATION is t o  provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use of  forest, range, and 
related environments. 

Within this overall mission, the Station conducts and 
stimulates research t o  facilitate and t o  accelerate progress 
toward the following goals: 

1. Providing safe and efficient technology for inventory, 
protection, and use o f  resources. 

2. Development and evaluation o f  alternative methods 
and levels of resource management. 

3. Achievement of  optimum sustained resource produc- 
t ivity consistent wi th  maintaining a high quality forest 
environment. 

The area o f  research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results o f  the research wi l l  be made 
available promptly. Project headquarters are at: 

College, Alaska Portland, Oregon 
Juneau, Alaska Roseburg, Oregon 
Bend, Oregon Olympia, Washington 
Corvallis, Oregon Seattle, Washington 
La Grande, Oregon Wenatchee, Washington 



The FORES ment of Agriculture 
is dedicated management of the 
Nation's forest re ds of wood, water, 
forage, wildlife, forestry research, 
cooperation with orest owners, and 
management of the ional Grasslands, it 
strives - as direc rwide increasingly 
greater service to a 


