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Abstract 
Hardwood logging residue was examined for salvageable quality ma- 

terial. Four quality levels (QL 1 to QL 4), based on four sets of specifi- 
cations, were developed. The specifications used surface indicators, sweep, 
center decay, and piece size to determine quality. Twenty-six percent of 
the total logging residue (residue > 4 inches in diameter outside bark at 
small end and 2 4 feet long, except if 2 2 feet long and > 12 inches dob) 
from saw log only harvesting operations met the lowest of the four quality 
levels (QL 4). QL 4 could best be described as local use logs. The accept- 
ability of residue at QL 4 increased to 36 percent if bolewood only was 
considered. Only 9 percent of the residue would be salvageable at the QL 1 
level. 



INTRODUCTION 

OREST MANAGERS are increasingly F interested in achieving greater timber utili- 
zation. Logging residues are a major concern 
because of the large volumes generated an- 
nually. In West Virginia, for example, Martin 
(1975a) estimated that timber harvesting 
operations produce approximately 80 million 
cubic feet of residue per year. This is in 
material equal to  or larger than 4 inches in 
diameter outside bark (dob) and 4 feet or 
longer. 

Logging residue protects the site and acts 
as a nutrient bank for forest soil, and pro- 
vides vvildlife with shelter and food. While 
these are important uses, we may be approach- 
ing the time when some residue can be used 
commercially in lieu of harvested trees. 

The feasibility of using logging residue 
depends on two factors: (1) the physical 
suitability of residue wood for different pro- 
duct uses; and (2) the value of products de- 
rived from residues versus the cost of re- 
covery and processing. In 1977, I evaluated 
logging residue as a raw material for pro- 
ducing mine timbers (Timson 1978). The 
study on which this report is based was 
concerned with the suitability of residue 
wood where the physical requirements for 
acceptance were more stringent than the 
quality requirements for mine timbers. 

Logging residue has become an accepted 
term, but what it encompasses depends on 
specific situations. Logging residue as used 

or referred to in this report is felled or 
knocked over material remaining on the site 
after a harvesting operation (see cover). 

QUALITY LEVELS 
In the mine timber study, hardwood 

logging residue was examined to find what 
percentage of the material remaining after 
a saw log only cutting operation was suitable 
for a specific product. For this study, no 
specific product requirements were used. 
Rather, four sets of specifications (quality 
levels) were developed to classify the residue 
wood. 

The reason for the switch from studying 
residue from a specific to a general standpoint 
was the lack of even minimum specifications 
for raw materials used in making a given pro- 
duct. Through the use of the four quality 
specifications, a more general knowledge of 
residue quality could be obtained. 

Potential users of the findings of this study 
can compare their raw material specifications 
with the quality levels used here. The readers' 
specification and quality levels of the study 
probably will not compare exactly. However, 
the reader can interpolate where his specifi- 
cations lie among the four quality levels and 
interpolate approximately the percent of a 
given logging residue source that can be used 
in his specific case. 

The quality levels (QL 1, 2, 3, 4) include 
two length classes, each containing two 
quality standards. 



QL 1 

Length: 4 to  5 feet. 
Minimum diameter: 8 inches. 
Surface: 2 or more clear faces full length 

of piece. 
Defect indicators f other faces) : 

Seam-Acceptable if it can be con- 
fined to  face edge. 

Knots, bumps, etc.-diameter not to 
exceed face width. 

Sweep: None. 
Unsound end defects: < 12-inches (dob)- 

none allowed. 
> 12  inches (dob)-allowed in 
center one-third of end diam- 
eter. 

QL 2 

Length: 4 to  5 feet. 
Minimum diameter: 6 inches. 
Surface: 2 or more faces with at least 

one clear cutting each. 
Minimum length cutting-24 inches. 
Defect indicators : 

Seam-acceptable if it can be con- 
fined to  face edge. 

Knots, bumps, etc.-diameter not to  
exceed face width. 

Sweep: None. 
Unsound end defects: ( 1 2  inches (doh)- 

none allowed. 
> 12  inches (dob)-allowed in 
center one-half of end diam- 
eter. 

QL 3 

Length: 6 to  16 feet. 
Minimum diameter: 8 inches. 
Surface (second poorest face) : 

Minimum proportion clear-one-half. 
Minimum length cutting724 inches. 
Maximum number cuttings-none. 
Defect indicators: 

Seam-acceptable if it can be con- 
fined to face edge. 

Knots, bumps, etc.-diameter not to  
exceed face width. 

Sweep: Absolute sweep, one-fourth of 
small end diameter. 

Unsound end defects: <_ 12 inches (doh)-- 
none allowed. 

> 12 inches (doh)-llowed in 
center one-fourth of end diam- 
eter. 

QL 4 
Length: 6 to  16 feet. 
Minimum diameter: 6 inches. 
Surface (second poorest face): 

Minimum proportion clear- 
6 to  8 feet, one cutting. 
8.5 to  16 feet, two cuttings. 

Minimum length cutting-24 inches. 
Maximum number cuttings-none. 
Defect indicators: 

Seam-acceptable if it can be con- 
fined to face edge. 

Knots, bumps, etc.-diameter not to  
exceed face width. 

Sweep: Absolute sweep, one-fourth of 
small end diameter. 

Unsound end defects: < 12 inches (dob)- 
none allowed. 
13 to  18 inches (dob)-allowed 
in center one-fourth of end 

diameter. 
> 18 inches (dob)-allowed in 
center one-half of end diam- 
eter. 

The $I, specifications were not designed to  
meet a specified grading system. However, to  
help familiarize you with the specifications, 
the following comparisons can be made: 

QL 1: The specifications are very close 
to  those for Pennsylvania bolt grade 2 
(Dunmire and others 1974). The most 
noticeable difference is that QL 1 has 
a lower diameter limit. 

QL 2: This class is poorer in  most 
respects than Pennsylvania bolt grade 
3. 

QL 3: This class is similar to factory 
grade 3 (Ostrander and others 1965). 
Minimum diameter and minimum length 
are less than grade 3 specifications. 

QL 4: This is basically a local use log 
(Ostrander and others 1965) except that 
minimum diameter and minimum length 
do not meet minimum local use require- 
ments. 



THE STUDY 

Logging residue was measured on 25 ran- 
domly selected areas within the Appalachian. 
hmdwood forest region (Fig. 1) :  17 sample 
areas in West Virginia, 1 in Virginia, and 7 in 
Pennsylvania. Over 90 percent of the cutting 
sites were on private lands. 

The selected areas had been cut for saw 
logs only. The cutting system used was a 
selection cut based on diameter limit, marked 
timber, or in some cases, the timber cutter's 
judgment. 

One 1/2-acre circular plot was established 
on each sample area. In selecting plots, the 
field crew considered access, ease of identify- 
ing and measuring the residue (Fig. 2), and 

Figure 2.-The remains of a hardwood saw 
log cutting operation 

Figure 1 .-Locations of selected areas for 
residue measurement 

whether the volume of residue was sufficient 
to  justify selecting that plot. Generally, we 
required at least 300 cubic feet of residue per 
acre to justify a given plot selection. However, 
very large concentrations of residue were 
avoided because of the difficulty in measuring 
and identifying the quality of individual 
pieces. 

These selection criteria were suitable for 
the study since the objective was to  determine 
the percentage of residue that would meet the 
quality level requirements. Because of the 
plot selection method, unbiased volume per 
acre estimates cannot be developed. 

Within each plot, pieces of residue that met 
the following standards were measured: 

@ Equal to or greater than 4 feet long 

@ Equal to  or greater than 4 inches in di- 
ameter outside bark (dob) small end 

@ Equal to  or greater than 2 feet long if small 
end exceeded 12 inches in diameter 

@ Lie within plot boundary or pieces that had 
any portion crossing one-half of the plot 
boundary circumference (0' to 1 80° )- 



pieces crossing the remainder of the bound- 
ary were ignored 

It should be noted that sweep (crooked- 
ness), rot, or any external characteristics did 
not exclude any piece from being measured as 
part of the total residue. 

For each piece of residue, the following 
was recorded : 

Species 

0 Position in tree 
Bolewood-main stem to a 4-inch outside 
bark (ob) top or to  where the stem breaks 
UP 
Limbwood-to a 4-inch (ob) small diameter 

Large and small end dob-to nearest 1/2 
inch 

Length-to nearest 1/2 foot 

After the above information was recorded, 
the same residue was reexamined to  deler- 
mine the parts of each piece that could be 
classified as being acceptable for one or more 
of the QL classes. For each section of residue 
acceptable by a QL class, the following was 
recorded: 

@ QL class 

Species 

Position in tree (description given above) 

@ Large and small end dob-to nearest 1/2 
inch 

Length-to nearest 1/2 foot 

In classifying a portion of a piece of residue 
for a given QL class, the longest length accept- 
able was given first priority except where 
more of the overall piece of residue could be 
used by considering shorter lengths and more 
sections. Also, the residue on each plot was 
classified for each QL class independent of 
the other QL classes. It was possible for any 
given piece of residue to meet the specifica- 
tion for more than one QL class. 

In the office, the piece measurement infor- 
mation (length and diameter) was used to  
calculate total volume, each QL class volume, 
and designated subclass volumes within the 
QL classes. The percentage of acceptable 

residue by QL class was then calculated by 
dividing each QL class volume by total 
volume. The sane procedure was used to  
develop percentages by species, bolewood or 
limbwood, and various size classes for each 
QL specification. 

RESULTS 
Statistical analysis showed no difference 

between the southem (West Virginia, Virginia) 
and the northern (Pennsylvania) sample areas, 
so stratification was discarded, The percent- 
age of residue that met each of the four 
quality levels is shown in Tables 1 through 4. 

Nine percent of hardwood logging residue 
met QL 1 standards of which one-third could 
be cut into 5-f00t lengths. Twenty-four per- 
cent of the residue met QL 2 standards, half 
of which would make 5-foot bolts. 

In the longer QL classes, 14  percent of the 
logging residue met QL 3 specifications, and 
26 percent was acceptable as QL 4 material. 
In both cases, approximately 60 percent of 
these amounts was in acceptable pieces over 8 
feet long. 

Limbwood accounted for 32 percent of the 
total saw log harvesting residue (Table 5 ) ,  but 
produced only 0.4 to  2.1 percent of the total 
acceptable material. Considering acceptable 
residue from limbwood only, 1 percent met 
QL 1 and QL 3 standards, 4 percent met QL 
4 requirements, and 7 percent was acceptable 
as QL 2 material. 

Bolewood residue (the remaining 6 8  per- 
cent) was of considerably higher quality. Up 
to 36 percent of this material met at least one 
of the four QL requirements. In the short 
wood classes, 12 percent of the bolewood 
residue met QL 1 standards and 32 percent 
was acceptable in the QL 2 class. In the long 
wood classes, 19 percent of the bolewood 
residue met QL 3 specifications and 3 6  per- 
cent was suitable for the QL 4 class, 

The amount of acceptable residue by 
species ranged from 3 percent to about 50 
percent. Beech, followed by birch, had the 
smallest percentage of acceptable material. On 
the high end of the acceptability scale was 
basswood followed by hickory, the yellow- 
poplar/cucumber/magnolia group, and black 
cherry (Tables 1-4). The order of these 
species remained constant over all four QL 

4 Text eont. on page 9 



Table 1.-Percentage of logging residue useable at given quality levels and material measured 
(based on volumetric measure) 

Quality Level 1 

Percent of 
measured residue 

useable at listed mecs 

Percent breakdown of 
quality level total 

Species 
4-ft Portion Portion Portion Portion 

Total 5-ft of QL of 5 f t  of QL of 4 f t  
lengths lengths 4 ft < 1 0  in - 5 f t  - < 10  in 

MATERIAL MEASURED-ALL 

2 1 32 4 7 
5 71  3 9 

Basswood 
Hickory 
Y ellow-poplar /cucumber / 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 
Beech 

All 

MATERIAL MEASURED-BOLEWOOD 

Basswood 
Hickory 
Yellow-poplar/cucumber/ 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 
Beech 

All 1 2  8 4 64 35 36 39 



Table 2.---Percentage of logging residue useable at given quality levels and material measured 
(based on volumetric measure) 

Quality Level 2 

Percent of 
measured residue 

useable at listed specs 

Percent breakdown of 
quality level total 

Species 
Total 4-ft 5-ft of QL of 4 f t  of QL of 5 f t  Portion Portion Portion Portion 

lengths lengths 4 f t  5 f t  < 1 0  in < 1 0  in - - 

MATERIAL MEASURED-ALL 

Basswood 
Hickory 
Yellow-poplar/eueumberi 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 

Red maple 
Birch 
Beech 

MATERIAL MEASURED-BOLEWOOD 

Basswood 
Hickory 
Yeflow-poglar/eucumber/ 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 
Beech 



Table 3.-Percentage of logging residue useable at given quality levels and material meaaured 
(based on volumetric measure), 

Quality Level 3 

Percent of 
measured residue 

useable at listed specs 
Percent breakdown of 

quality level total 
Species 

6-to 8.5-to Portion Portion of Portion Portion of 
Total 8-ft 16% of Q L - 6  6 to  8 f t  of QL-8.5 8.5 to  16  

lengths lengths to 8 f t  5 10  in t o  16  f t  f t  5 1 0  in 

MATERIAL MEASURED--ALL 

Basswood 
Hickory 
Yellow-poplar/cucumber/ 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 
Beech 

All 

MATERIAL MEASURED-BOLEWOOD 

Basswood 
Hickory 
Yellow-poplar/cucumber/ 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 
Beech 

All 19  7 1 2  3 8 44 62 52 



Table 4.-Percentage of logging residue useable at given quality levels and material measured 
(based on volumetric measure) 

Quality Level 4 

Percent of 
measured residue 

useable at listed svecs 

Percent breakdown of 
quality level total 

Species 
6-to 8.540 Portion of Portion of Portion of Portion of 

Total 8-ft 16-ft QL--6 to  6 t o  8 f t  QL-8.5 8.5 t o  16  
lengths lengths 8 f t  < 1 0  in t o  16  f t  f t  ( 1 0  in - 

MATERIAL MEASURED-.ALL 

Basswood 
Hickory 
Yellow-poplar/cucumber/ 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 

Beech 

All 

MATERIAL MEASURED-BOLEWOOD 

32 3 1 78 
26 47 46 

Basswood 
Hickory 
Y ellow-poplar/cucumber / 

magnolia 
Black cherry 
Sugar maple 
Red oak 
Other hardwood 
White oak 
Red maple 
Birch 
Beech 

All 36 1 5  2 1 42 5 4 58 57 



classes when all material was considered. 
Volume available from: When bolewood only was considered, there 

was a slight shifting of rank with different QL Quality Total Bolewood 
classes. residue only 

1 45 41 
Table 5.-Percentage of bolewood and 2 120 109 

llmbwood in Appalachian logging resfdue 3 70 65 
4 130 122 

Species Bolewood Limbwood 

Basswood 85 15 
Or, if we assume that each cubic foot of 

Birch 81 
QL 1 through QL 4 wood would yield 5.5 

Y ellow-poplar/cucumber 

l9 
board feet of sawed product, we can estimate 

magnolia 81 l9 the QL board-foot yield : 
Hickory 
Red maple 
Beech 
Sugar maple 
Black cherry 
White oak 
Red oak 
Other hardwood 

All 

VOLUMES PER ACRE 
Martin (1975a) reported that logging resi- 

due averaged 467 cubic feet to the acre. The 
areas measured included both clear and selec- 
tion cuts for harvesting saw logs only or saw 
logs plus other products. In a followup 
study, Martin (197513) found an average of 
500 cubic feet per acre from 40 cutover 
areas (range: 90 to 2,600). 

In the study of residues for mine timber 
production (Tirnson 1978), the areas sampled 
were selectively cut for saw log only harvest- 
ing operations. I found residue volumes rang- 
ing from 216 to  997 cubic feet per acre. Aver- 
age volume per acre was 540 cubic feet. Total 
residue volumes on the current study plots 
averaged 657 cubic feet per acre (this is not 
necessarily representative of present volume 
due to plot selection method). 

Therefore, if we use 500 cubic feet per 
acre as the total volume of residue left after 
a saw log only cutting operation, we can 
estimate the quality level yield for an average 
acre : 

Volume available from: 

Total Bolewood 
'lass residue only 

CONCLUSION 

The amount of saw log harvesting residues 
that meets the specifications used in this 
study is limited. The least restrictive of the 
quality levels specified in this report allows 
material that is best described as "local use." 
Even at this level, 74 percent of the logging 
residue was unacceptable. Eighty-six percent 
would not meet factory grade 3 standards 
(similar to QL 3), and 91 percent would not 
be good enough for QL 1 specifications. 
Salvaging this class of material would require 
working through or around at least three 
times as much volume as could be recovered. 
Even if bolewood only is harvested, limbwood 
must be handled (Fig. 3). 

Considering other sources that could sup- 
ply the same product (Grade 3 lumber, trees 
removed in timber stand improvement, etc.) 
and taking into account the cost of handling, 
hardwood residue is not competitive. When 
cost, damage to the residual stand, competi- 
tive sources of supply, and material demand 
are considered, hardwood logging residue can 
best be used when extracted in the primary 



Figure 3.-Large volume-little quality 

harvesting operation and used for bulk pro- Martin, A. Jeff. 
ducts. The uses that come to mind are energy 1975a. A first look at logging residue character- 

istics in West Virginia. USDA For. Serv. Res. wood, chips, and pulpwood. There is another Note NE-200. 
option for some of the residue-recycling Martin. A. Jeff. 
in place. 1975b. Volume of logging residue available for 

harvest in Appalachia. (Speech) 
Presented at Logging Residue Conf., Morgant own, 
W. Va., June 4-6,1975. 
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