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Abstract.-An equation for predicting lo ging-residue volume per acre for 
Appalachian hardwoods was developed from data collected on 20 timber 
sales in national forests in West Virginia and Virginia. The independent 
variables of type-of-cut, products removed, basal area per acre, and stand 
age explained 95 percent of the variation in residue volume per acre. A 
"yield" table was then prepared to show probable residue volumes for four 
cutting practices, and various levels of basal area and stand age. 
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Today's forester manages forest land for a must now consider alternatives that so far are 
variety of multiple-use benefits. He is, therefore, rather poorly defined. 
concerned with many aspects of resource pro- If the forester is to design timber-production 
duction that have only recently become public activities that will minimize logging residues, he 
issues. Because of this new awareness, pressures must be able to forecast the results of his actions 
have developed that now affect nearly every de- before they are taken. He needs a reliable method 
cision the forester makes. for predicting the amount of logging residue for 

One aspect now receiving greater attention is various cutting practices and under different 
management to minimize logging residues. In the stand conditions. The method should be simple 
past, residue was called slash. When accurnula- and, if possible, based on information that is 
tions were judged excessive in streams, along usually known before a harvest cut is made. 
roads, for regeneration, or as fire hazards, the Such a method is now available for Ap- 
slash was usually disposed of by mechanical or palachian hardwoods. Data collected for a recent 
other means. Recently, however, the esthetic study of logging residue in the Monongahela 
impact of slash has gained importance; disposal National Forest in West Virginia and the Jef- 
practices now considered wasteful or as sources ferson National Forest in Virginia were used to 
of air pollution by many people have been develop a very simple prediction equation. The 
sharply curtailed. Consequently, the forester equation was then used to prepare a "yieldn table 
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that permits the forester to readily estimate log- V = - 302.36011 - 20.14233UA 
ging-residue volumes for several harvesting +242.82202UB + 1781.67993UC 
alternatives and a range of stand conditions. + 3.02592BA + 3.40529A 

Methods and Procedures 
Data were obtained from 20 harvest sites, 11 

on the Monongahela National Forest and 9 on the 
Jefferson National Forest. On 4 of the sites im- 
provement cuts were made; selection cuts were 
made on 4 sites; 5 were clearcut for removal of 
sawlogs only; and 7 were clearcut for removal of 
other products such as pulpwood and mine props, 
or sawlogs and other products. All of the sampled 
areas were logged in 1974 or earlier, and in the 
conventional manner-ground-skidding and 
hauling of roundwood to the mill. Logging- 
residue volumes in gross cubic feet per acre (with 
and without bark) were estimated by using the 
line-intersect technique for each area (Bailey 
1970, Martin 1975,1976). 

Only those residue pieces with a small-end dia- 
meter outside bark (dob) of 4.0 inches or more 
and a length of 4.0 feet or more were included in 
the sample. Our residue estimates include all 
down material from the current logging opera- 
tion, plus all trees felled during postharvest 
timber-stand improvement (sale-area betterment 
with K-V funds). Standing trees (alive or dead) 
were not considered logging residue and were ex- 
cluded. Although defect was not directly esti- 
mated, only pieces that were at least 50 percent 
sound were measured. Sweep, crook, or other de- 
fects that did not reduce the content of solid 
wood fiber were ignored in estimating sound- 
ness. 

Additional information for each site was ob- 
tained from sale records maintained at the 
appropriate ranger district offices. The records 
included a description of the type of cut, the 
products and volumes removed, basal area per 
acre before harvest, stand age, and site index. 
These items were then used as independent vari- 
ables in a multiple-regression analysis to deter- 
mine their usefulness as predictors of logging- 
residue volume per acre (the dependent variable). 

(a2 = .953; S,., = 212.2 cubic feet) 

Where: 
V = Gross logging-residue volume (including 
bark) in pieces 4.0 inches or more in diameter a t  
the small end, and 4.0 feet or more in length (in 
cubic feet per acre) 
UA-UC = Dummy variables that represent four 
types of harvest cut - utilization options: 
+ 

UA= UB= UC= 
(1) Improvement cuts 1 0 0 
(2) Selection cuts 0 1 0 
(3) Clearcuts where 

only sawlogs 
are removed 0 0 1 

(4) Clearcuts where 
other products 
or sawlogs and 
other products 
are removed 0 0 0 

BA = Total stand basal area (square feet per 
acre) 
A = Stand age (years) 

This equation was then used to prepare the 
guidelines shown in table 1. To convert these 
figures to volume of wood only, simply deduct 18 
percent (the average bark volume found in my 
study). Also, an approximate weight estimate can 
be obtained by multiplying the values by average 
weight per cubic foot. Conversion to board feet 
would not be too reliable since logging residues 
contain many small diameter pieces. 

Thus, to forecast residue accumulations before 
logging activities begin, all that the forester 
needs is an estimate of basal area per acre and 
stand age, and a knowledge of how the harvest 
will be conducted. With this information he can 
consult table 1 and quickly estimate the probable 
residue volume when the harvest has been com- 
pleted. 

Predicting Residue Volumes Discussion 
After a variety of models were examined, the The logging residue "yield" table should be con- 

following equation was selected as the best for sidered only as a first step. Even though the 
predicting residue volumes because of its sim- statistical quality was high, the sample size was 
plicity and good statistical qualities: rather small. Therefore additional sampling 



@ Table 1 .- Gross volume of logging residue (including bark) a expected for Appalachian 
hardwoods for various stand densities, ages, and harvesting practices 

Stand Basal area per acre (sq. ft.) 
age 
bears) 50 60 70 80 90 100 110 120 130 140 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cubicfeetperacre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IMPROVEMENT CUT 

SELECTION CUT 

CLEARCUT (SAWLOGS ONLY) 

CLEARCUT (OTHER) 

60 53 84 114 144 174 205 235 265 295 326 
80 121 152 182 212 242 273 303 333 363 394 

100 189 220 250 280 311 34 1 371 401 432 462 
258 288 3 18 348 379 409 439 469 500 530 

" Pieces 4.0 inches or more at small-end diameter, and 4.0 feet or more in length; at least 50 percent sound. 

might improve precision and also detect real dif- 
ferences that the present sample has not shown. 

For example, we may find a significant dif- 
ference between cover types; with additional 
data from a greater range of sites, we may find 
that site index or volume removed per acre or 
both are useful predictors. Also, we may be able 
to expand the breakdown of cutting practices to 
include, for example, subdivisions of selection 
and improvement cuts by products removed. 

Of course, being able to predict logging-residue 
volumes does not solve the problem of what to do 
with the material. However, these forecasts can 
be valuable in solving this problem when they are 
complemented with professional judgment and 
other information. 

Since logging residues affect esthetics, re- 
generation, wildlife habitat, erosion, and on some 
sites, soil nutrients and fire fuel buildup, i t  is 

important to know the impact of different man- 
agement systems and harvesting methods on 
residue accumulations. For example, if the 
forester can predict differences in residue 
volumes for even-age versus uneven-age manage- 
ment, or for sawlog removal versus whole- tree 
utilization, he will be in a better position to 
decide which system or harvesting method to 
use. 
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