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Abstract Pong, W. Y.; Henley, John W. Characteristics of residues in a cable-logged area of 
old-growth Douglas-fir. Res. Pap. PNW-316. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Forest and Range Experiment Station; 
1984 30 p. 

The volume and character of woody material on the ground in four old-growth Douglas-fir 
cutting units in the Cascade Range in Oregon were determined before and after 
harvesting by cable and yarding of unutilized material (YUM). Total volume of residue 
increased after logging in all units. Coarse residues were reduced by YUM yarding. Small 
changes in the defect condition of the timber can drastically affect the amount and 
character of the residues remaining on the site. Modifying bucking procedures can result 
in the removal of a considerable volume of usable residue. 

Keywords: Residue management, residue treatment, logging effects, cable logging, 
old-growth stands, Douglas-fir, Pseudotsuga menziesii, Oregon (Cascade Range), 
Cascade Range—Oregon. 

Research Summary The volume and character of woody material on the ground in four study units of 
old-growth Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco var. menziesii) in Oregon 
were determined before and after harvesting by cable and yarding of unutilized material 
(YUM). Two silvicultural treatments (clearcut and partial cut) and two levels of YUM 
yarding were applied. Total volume of residue increased after logging in all study units but 
increased most in the clearcuts. Not all diameter classes of residue increased in volume 
after logging. As a group, the coarser, larger diameter residue decreased in volume after 
the harvesting operation. Yarding unutilized material appears to reduce the amount of 
large residue. Results, however, were not always consistent; some larger diameter 
classes of residue increased on each unit. Results further suggest that yarding unutilized 
material from small units with highly defective timber is less effective than from larger 
units containing timber that is nearly as defective or from larger units with timber that is 
much less defective. 

The merchantable volume of logs removed from each unit was generally greater than the 
total volume of residue remaining on the unit and greater than the total unused volume of 
wood generated during the logging operation. In only one small unit with highly defective 
timber was the gross merchantable log volume removed less than either the gross 
volume of residue left on the ground or the total unused volume of wood generated. 
Results suggest that the amount and character of the residue remaining on a site depend 
heavily on the defective condition of the timber and can change drastically with small 
changes in amounts of defect. 

From 34 to 56 percent of the residue remaining on units after harvesting had some 
potential for utilization. This was proportionately less than the volume of prelogging 
residue considered usable (38 to 71 percent of total residue per acre) because of the 
disproportionate large increase in the volume of unusable residue. The potential for 
utilization of residues (both natural and logging) was reduced as the direct result of 
harvesting activities and YUM yarding. A noticeable increase in the volume of slabs was 
recorded on all units. Most YUM either met or exceeded the minimum specifications for 
utilization. When combined with the gross volume of usable residue left on the ground, 35 
to 65 percent of all residue was considered potentially usable. 



The number of pieces of usable residue per acre (excluding YUM) increased in all units 
after harvesting, varying from three to nine times greater than the number before. Most of 
the increase was in shorter pieces in the smaller diameter classes. 

Study results suggest that a considerable volume of the usable residue could have been 
removed by modifying the bucking procedures. Over 35 percent of the usable residue had 
been bucked from longer pieces. If left intact with the merchantable log or the YUM 
material, these pieces of residue could have been easily removed during the yarding 
operation. 

Conversion Factors 1 inch = 2.54 centimeters 
1 foot = 0.304 8 meter 
1 acre = 0.404 686 2 hectare 
1 cubic foot/acre = 0.069 972 5 cubic meter/hectare 
1 pound (Ib) = 0.453 6 kilogram 
1 ton = 2,000 Ib = 907.2 kilograms 
1 bone-dry unit (BDU) of chips = 2,400 pounds 
Species density (ovendry weight per green volume) 

(Hartman, n.d., table E-1): 
Coast Douglas-fir = 28.0 pounds per cubic foot 
Western hemlock = 26.2 pounds per cubic foot 

1 cubic-foot Douglas-fir = 0.011 666 6 BDU chips 
1 cubic-foot western hemlock = 0.010 916 6 BDU chips 
Higher heating values dry wood (Hartman, n.d., table G-1): 

1 cubic-foot Douglas-fir = 249,000 British thermal units (Btu) per cubic foot 
1 cubic-foot western hemlock = 204,000 Btu per cubic foot 
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Introduction Land managers attempting to achieve the goals and objectives of multiple-use forestry 
need information on logging residue to plan optimum utilization of the resource, minimize 
risk of fire, and prepare for reforestation. 

Information on residue was obtained from three timber sale areas in the Pansy Creek 
drainage on the Estacada Ranger District of the Mount Hood National Forest. Three aerial 
logging systems—balloon, helicopter, and skyline (cable)—were used to log these areas., 
The aim of these studies was to evaluate the performance of each system in attaining land 
management objectives. Residue left after logging is an important factor in this evaluation. 

This report provides information on the amount and character of residues left in four units 
of the area logged by cable. The information is site specific and unique to specific logging 
conditions but can be used in evaluating the utilization potential of residues, fuel loadings, 
and the effects of changes in market conditions and contract requirements in timber 
sales, such as yarding of unutilized material (YUM).1/ The character and volume of 
residues left in the balloon-logged area and in the helicopter-logged area were reported 
by Pong and Henley (1976,1978). 

Procedures Terrain of the study area was steep and broken with slopes varying from 10 to 100 
percent. Principal species in the area were old-growth coast Douglas-fir {Pseudotsuga 
menziesii (Mirb.) Franco var. menziesii) and western hemlock (Tsuga heterophylla (Raf.) 
Sarg.). Secondary species were western redcedar (Thuja plicata Donn ex D. Don), 
western white pine (Pinus monticola Dougl. ex D. Don), and true firs (Abies spp.). 

Cruise volumes, logging specifications, and size of the four units are given in table 1. 

1/YUM is used for the yarding process (YUM yarding) and for the 
unutilized material that is yarded (YUM). 

Table 1—Cruise data and logging specifications for 4 study units before cable 
logging, Pansy Creek drainage, Mount Hood National Forest 

 1/ Yarding of unutilized material. 
2/ About 50 percent of merchantable volume removed. 
3/ About 65 percent of merchantable volume removed. 
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Logging specifications in the timber sale contract required that all logs that scaled 
one-third sound with a minimum net scale of 80 board feet be removed. These 
specifications applied to logs that were 6 inches and larger in diameter inside bark (d.i.b.) at 
the small end and at least 8 feet long. The contract also required yarding of unutilized 
materials according to specifications shown in table 1. 

A planar intersect technique was used to inventory the downed woody residues. Woody 
pieces that intersect imaginary vertical sampling planes (each 200 feet long) dropped 
through the downed debris were tallied (Brown 1974, Van Wagner 1968). A systematic 
grid point sampling design, with random orientation of a sampling plane at each point, was 
used to inventory each unit (Howard and Ward 1972). At least 40 sample points were 
located in each unit. Pieces less than 3 inches in diameter were tallied as follows: 

Diameter class Sampling plane
(Inches) (Feet) 

0.25 to 0.99 6 
1.0   to 2.99 10 

Pieces 3 inches and larger were recorded by diameter to the nearest inch. A 200-foot 
sampling plane was used for these larger pieces. 

Pieces qualifying for tally were downed woody material (twigs, stems, branches, and 
bolewood) from trees and shrubs. Slabs from shattered trees were recorded, as were 
twigs and branches deposited in and above the litter layer. But dead branches attached to 
boles of standing trees were not tallied, nor were cones, bark flakes, needles, leaves, 
grass, and forbs. 

The size classes were chosen because they permit precise estimates of volume and they 
correspond to the standard moisture timelags used in the National Fire-Danger Rating 
System (Deeming and others 1972). 

As each piece of residue 3 inches d.i.b. and larger was inventoried, the piece was 
classified according to its potential for utilization. Pieces less than 4 feet long were not 
considered usable and were classed as fuel. Pieces so decayed or splintered that they 
would not hold together if yarded were also classed as fuel. All others were placed in one 
of the following categories: 

1. From a felled tree and bucked on at least one end. 

2. From a felled tree and broken on both ends. 

3. From prelogging (natural) residue (for example, dead and down windthrows) and 
bucked on at least one end. 

4. From prelogging residue and broken on both ends. 
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Results 
Total Residue Volume 
Increased After 
Harvesting 

Information on species, length, and soundness was obtained for each piece considered 
usable. Length was recorded to the nearest foot. Soundness or percentage of firmwood 
(proportion of wood usable for pulp chips) was estimated to the nearest 10 percent at the 
point of intersection with the sampling plane. Estimates of soundness were based on the 
proportion of the cross-sectional area that was sound and was judged usable for pulp 
chips. Decayed or excessively splintered material was considered unusable and was 
classed as fuel. The cross-sectional area at the sampling point was usually not visible, 
and soundness was estimated on the basis of surface and end characteristics of the piece 
and by a limited amount of sounding and chopping with hatchets. 

These sampling procedures were used to inventory the natural residues on the unit 
before any harvesting activities and also the residues left after the yarding operations 
were completed. The logging residues were sampled after the required yarding of 
unutilized material was complete, but before any further treatment of the remaining slash. 

The gross volume of all residues on the ground increased in all four study units after the 
harvesting operation (table 2). The largest increases were in the clearcut units (1 and 3), 
where residue volumes increased 83 and 54 percent, respectively. A smaller increase 
was recorded in the partial cut units; 33 percent in unit 2 and 28 percent in unit 4. The 
volumes of residue before and after logging are presented in table 3 by diameter class. 
The proportion of total residue in each size class on each unit, before and after logging, is 
shown in figure 1. 

Table 2—Average gross volume of usable and unusable residue, pieces of usable 
residue before and after cable logging, and gross volume of YUM 1/ and merchan-
table logs removed from 4 study units, Pansy Creek drainage, Mount Hood 
National Forest 

 
  

 
1/ Yarding of utilized material (removed during logging operation).
3



Table 3—Average gross volume of residue on 4 study units before and after cable 
logging, by diameter class, Pansy Creek drainage, Mount Hood National Forest 

 
1/ Dead and down material, which includes material not yardable, less than 10 percent sound, and less 
than 3 inches in diameter and 4 feet long. 
2/All down material, which includes material not yardable, less than 10 percent sound, and less than 
3 inches in diameter and 4 feet long. 
3/ Totals may be off because of rounding. 

Coarse Residues Not all diameter classes of residue increased in volume after logging; as a group, the large 
Reduced by YUM Yarding    diameter residues decreased (table 3). The larger material also represented proportion 

ately less of the total volume of residue remaining on each unit (fig. 1). This seems to 
suggest that YUM yarding had some impact in reducing the amount of large residue. 
Yarding unutilized material, however, did not give consistent results for all diameter 
classes of residue in all study units. Some classes increased in volume in each unit in 
spite of YUM yarding. Unit 1, in particular, registered increases in residue for several of 
the larger diameter classes (table 3). The low gross volume of YUM material removed 
from unit 1 (58 cubic feet per acre, table 2) indicates a buildup of larger residue. The 
volume of YUM removed from unit 2 was 553 cubic feet per acre; from unit 3,983 cubic 
feet; and unit 4,692 cubic feet. These results suggest that yarding unutilized material from 
a small unit with timber containing a large amount of defect (9 acres, 44.5 percent defect) 
is less effective than from a larger unit with almost as much defect in the timber (unit 2) and 
from larger units that have much less defective timber (units 3 and 4) (table 1). These 
results further suggest that much of the buildup of larger residue on unit 1 may have been 
in pieces not meeting the length requirement for YUM, and they were therefore left on the 
site. 

 The fact that the volume of large residue decreased for many diameter classes in all units 
after logging indicates that some of the prelogging residue had been removed during the 
logging operation Removing this material as YUM probably accounted for much of this 
reduction; however; some reduction may also have resulted from the utilization of the 
sounder pieces of prelogging residue, especially the larger diameter material. 
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Figure 1.—Percent of total gross 
volume of residues in each 
diameter class and in slabs before 
and after cable logging on four 
study units, Pansy Creek drain-
age, Mount Hood National Forest. D i a m e t e r  c l a s s  ( i n c h e s )  
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The gross volume of merchantable logs removed from each unit during the cable logging 
operation, as tallied at the truck scale station, is presented in table 2. Except for unit 1, the 
merchantable volume of logs removed from each unit was greater than the total residue 
volume remaining on the unit and greater than the total unused wood volume (total 
logging residue plus YUM) generated during the logging operation. In unit 1, however, 
gross volume of merchantable logs removed was 3,486 cubic feet per acre. This was less 
than either the total gross volume of residue left on the ground (4,330 cubic feet per acre) 
or the total unused wood volume of 4,388 cubic feet per acre. The defective condition of 
the timber on unit 1 probably accounts for a major part of the low volume of merchantable 
logs. 

Utilization Potential Residue with some potential for utilization is defined as material that can be yarded without 
of Residues breaking up and is at least 10 percent sound, 3 inches and larger in diameter, and at least 

4 feet long. The volume of prelogging residues meeting these specifications on each unit 
was: 

 
These residues were not uniformly distributed on the units but were in scattered, sparse 
concentrations. This is evident from the high coefficients of variation recorded for the 
units. 

The volume of prelogging residues by diameter and length classes for each unit is 
presented in tables 4-7. The larger and sounder natural residues were probably salvaged 
during the harvesting operation; some may have been removed as YUM and others left 
on the site. The decrease of usable residue after logging on unit 2 (table 2) strongly 
suggests that prelogging residue was removed from the units as salvage and/or YUM. 
Volumes of usable and unusable prelogging residues for each unit are shown in figure 2 
and summarized in table 2. 
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Table 4—Average gross and net volumes of usable residue on study unit 1 before 
cable logging, by diameter and length classes, Pansy Creek drainage, Mount Hood 
National Forest 1/ 

 
1/ Includes a l l  dead and down material averaging at least 3 inches in diameter (inside 
bark) and 4 feet long, at least 10 percent sound, and yardable. 
2/ Totals may be off because of rounding. 
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Table 5—Average gross and net volumes of usable residue on study unit 2 before 
cable logging, by diameter and length classes, Pansy Creek drainage, Mount Hood 
National Forest 1/ 

 
1/ Includes all dead and down material averaging at least 3 inches in diameter (inside 
bark) and 4 feet long, at least 10 percent sound, and yardable. 
2/ Totals may be off because of rounding. 

Table 6—Average gross and net volumes of usable residue on study unit 3 before 
cable logging, by diameter and length classes, Pansy Creek drainage, Mount Hood 
National Forest 1/ 

 
1 /  I nc l udes  . a l l  dead  and  down  mate r i a l  ave rag ing  a t  l eas t  3  i nches '  i n  d iame te r  ( i ns ide  
bark )  and 4 feet  long ,  a t  leas t  10 ' ,  percent  sound,  and yardab le . 

 2/ Totals may be off .because of rounding. 
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Table 7—Average gross and net volumes of usable residue on study unit 4 before 
cable logging, by diameter and length classes, Pansy Creek drainage, Mount Hood 
National Forest 1/ 

 
1/ Includes all dead and down material averaging at least 3 inches in diameter (inside 
bark) and 4 feet long, at least 10 percent sound, and yardable. 
2/ Totals may be off because of rounding. 

Figure 2.—Average gross volume 
of usable and unusable residues 
before and after cable logging on 
four study units, by soundness 
and size—Pansy Creek drainage, 
Mount Hood National Forest. 
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Much of the prelogging residue was defective; average soundness varied from 40 percent 
on unit 2 to 85 percent on unit 1 (table 8). After logging, soundness of usable residues 
averaged higher on three of the units (77 percent for units 2 and 3, and 78 percent for unit 
4) but lower on unit 1 (57 percent) (tables 9-12). The salvage of the larger and sounder 
prelogging residues during the logging operation probably contributed to the reduction of 
the average soundness of the remaining residues on unit 1. The exceptionally low volume 
of YUM removed from unit 1 compared with the other units (table 2) was also a factor. 
Generally, the yarding of unutilized material would increase the average soundness of the 
material left on the logging site through the removal of defective, nonmerchantable logs. 
The highly defective condition of the usable residue left on unit 1 (table 9) suggests that 
only the sounder, less defective, nonmerchantable logs were removed during the YUM 
operation. The species composition and soundness data of the usable residues on each 
unit before the harvesting operation are presented in table 8; after the operation, in tables 
9-12. 

With the exception of unit 2, volume of usable residue increased on each unit after 
harvesting; however, compared with the proportions of the prelogging residues 
considered usable, the usable portion of the logging residues represents a smaller 
percentage of the total residue generated on each unit because of the disproportionately 
large increase in volume of unusable logging residues (table 2). 

According to study specifications, the amount of residue remaining on each unit after 
logging that could have been used was: 

 

The average gross and net volumes of usable logging residue remaining on each unit are 
shown by soundness and by diameter and length classes in tables 13-16. Volumes of 
usable and unusable residue by 10- and 50-percent soundness classes before and after 
logging are presented in figure 2, and a summary of volumes of each unit is given in 
table 2. 
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Table 8—Average gross and net volumes of usable residue on 4 study units 
before cable logging, by species, Pansy Creek drainage, Mount Hood 
National Forest1/

 
1/ Includes all dead and down material averaging at least 3.0 inches 
In diameter  (inside bark) and 4.0 feet long, at least 10 percent 
sound, and yardable. 

2I Totals may be off because of rounding. 
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Table 9—Average gross and net volumes of usable residue on study unit 
1 after cable logging, by soundness category and species, Pansy Creek 
drainage, Mount Hood National Forest 1/

 

 
1/. Includes all down material averaging at least 3.0 inches in 
diameter (inside, bark) and 4.0: feet long, .and yardable. 

2/ Totals may be off because of rounding.
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Table 10—Average gross and net volumes of usable logging residue on study 
unit 2 after cable logging, by soundness category and species, Pansy Creek 
drainage, Mount Hood National Forest 1/

 

1 

1/ Includes all down material averaging at least 3.0 inches in 
diameter (inside bark) and 4.0 feet long, and yardable. 

2/ Totals may be off because of rounding. 
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Table 11—Average gross and net volumes of usable logging residue on 
study unit 3 after cable logging, by soundness category and species, 
Pansy Creek drainage, Mount Hood National Forest 1/

 
1/ Includes all down material averaging at least 3.0 inches in 
diameter (inside bark), and 4.0 feet, long, and yardable. 

2/ Totals may be off because of rounding. 
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Table 12—Average gross and net volumes of usable logging residue on study 
unit 4 after cable logging, by soundness category and species, Pansy Creek 
drainage, Mount Hood National Forest 1/

 
1/ Includes all down material averaging at least 3 .0 inches in 
diameter  (inside bark) and 4.0 feet long, and yardable. 

2/ Totals may be off because of rounding. 

15 



Table 13—Average gross and net volumes of usable residue on study unit 1 after 
cable logging, by soundness category and by diameter and length classes, Pansy 
Creek drainage, Mount Hood National Forest 1/

     1/ Includes all down material averaging at least 3.0 inches I n  diameter1 (inside, bark) and 4 .0  fee|  

 
 

     Tong and yardable. 

     2/ Totals may be off because of rounding.         
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Table 14—Average gross and net volumes of usable logging residue on study unit 
2 after cable logging, by soundness category and by diameter and length classes, 
Pansy Creek drainage, Mount Hood National Forest 1/ 

 
1/ Include all down material averaging at least 3.0 inches in diameter(inside bark)and 4.0 feet 
Tong,  and yardable. 
 

2/ Total may be off because of rounding. 

                                                                                                                                                  17 



Table 15—Average gross and net volumes of usable logging residue on study 
unit 3 after cable logging, by soundness category and by diameter and length 
classes, Pansy Creek drainage, Mount Hood National Forest 1/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  1/ Includes all down material averaging at least 3.0:inches in diameter (inside bark) and 4.0 feet 
  Tong, and yardable.
 
  2/ Totals may be off because of rounding. 
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Table 16—Average gross and net volumes of usable logging residue on study 
unit 4 after cable logging, by soundness category and by diameter and length 
classes, Pansy Creek drainage, Mount Hood National Forest 1/

 
1/ Includes all down material averaging at least 3.0 inches in diameter (inside bark) and 4.0 feet 
Tong, and yardable. 

2/ Totals may be off because of rounding. 
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The utilization potential of the residue (natural and logging) was reduced as a result of the 
harvesting activities. Many pieces were broken and shattered when trees were felled and 
stem segments yarded. Slab volumes greatly increased in all units after logging (table 3 
and fig. 1), indicating that shattering had occurred during the harvesting operations. 
Yarding of unutilized material also contributed to the increase iii slab volume. In unit 1, 
 more than 22 percent of the residue volume was in the form of slabs; in unit 2,15 percent; 
 in units 3 and 4,6 and 8 percent. The defective condition of timber in units 1 and 2 (table 1)                   
probably contributed heavily to the high generation of slabs in these units. According to 
study specifications, slab residues generated on units 1 and 2 (table 3) had little or no 
utilization potential (tables 13 and 14). In contrast, nearly 74 percent of the slab volume 
generated on unit 3 (table 3) could be used (table 15) and more than 7 percent on unit 4 
(table 16); most of this volume was in pieces shorter than 14 feet. 

Most of the YUM either met or exceeded the minimum specifications for utilization. When 
combined with the gross volume of usable residue left on the ground, the total potential 
usable residue for each unit was: 

 
 
Only in unit 1 was the volume of all residues (usable, unusable, and YUM) greater than the 
merchantable volume of logs removed (table 2). This anomaly is probably directly related 
to the decadent condition of the timber on unit 1, which produced only a small volume of 
YUM but an exceptionally large volume of unusable slabs (tables 3 and 13) and other 
residues (table 2). As on unit 1, the volume of slabs recorded on unit 2 (table 3) reflects the 
39.9-percent defect in timber on this unit (table 1). Unlike unit 1, however, the merchant- 
able volume of logs removed exceeded the volume of all residues remaining, even with an 
appreciable volume of YUM included. These data suggest that the amount and character 
of the residue remaining on a site depend heavily on the defective condition of the timber 
on that site and can change drastically with small changes in amounts of defect. 
 
The piece count of usable residues per acre (excluding YUM) increased on all units after 
harvesting (table 2). Unit 1 had the largest increase with a piece count more than nine 
times greater per acre than that recorded prior to logging. The smallest increase occurred 
on unit 2 where the piece count more than tripled after logging. Most of the increases were 

  in the shorter pieces in the smaller diameter classes. The number of pieces of usable  
residue per acre is summarized by soundness and by diameter and length classes for 
each unit before the logging operation (table 17) and after (tables 18-21). 
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Table 17—Average number of pieces per acre of 
usable residue on 4 study units before cable 
logging, by diameter and length classes, Pansy 
Creek drainage, Mount Hood National Forest 1/ 

 
1/ Includes all down material averaging at least 3.0 inches 
in diameter (inside bark) and 4.0 feet long, at least 10 
percent sound, and yardable. 
2/ Totals may be off because of rounding. 

Table 18—Average number of pieces per acre of 
usable residue on study unit 1 after cable logging, 
by soundness category and by diameter and length 
classes, Pansy Creek drainage, Mount Hood 
National Forest 1/

 
1/ Includes a l l  down material averaging at least 3.0 inches in 
diameter (inside bark) and 4.0 feet long, and yardable. 
2/ Totals may be off because of rounding. 
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Table 19—Average number of pieces per acre of 
usable residue on study unit 2 after cable logging, 
by soundness category and by diameter and length 
classes, Pansy Creek drainage, Mount Hood 
National Forest 1/ 

 

Table 20—Average number of pieces per acre of 
usable residue on study unit 3 after cable logging, 
by soundness category and by diameter and length 
classes, Pansy Creek drainage, Mount Hood 
National Forest 1/ 

 
 

1/ Includes all down material averaging at least 3.0 inches in 
diameter (inside-bark)  and 4.0 feet long, and yardable. 
2/ Totals may be off because of rounding. 

1/ Includes all down material averaging at least 3.0 inches in 
diameter (inside bark) and 4.0 feet long, and yardable 
2/ Totals may be off because of rounding. 
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Table 21— Average number of pieces per acre of 
usable residue on study unit 4 after cable logging, 
by soundness category and by diameter and length 
classes, Pansy Creek drainage, Mount Hood 
National Forest 17 

 
1/ Includes a l l  down material averaging at least 3.0 inches in 
diameter (inside bark) and 4.0 feet long, and yardable. 
2/ Totals may be off because of rounding. 
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Specifications for yarding unutilized material (table 1) influenced the distribution of usable 
material remaining on the units. Minimum specifications for YUM on unit 4 included some 
residues that were excluded as YUM on units 1,2, and 3. As expected, the smaller 
diameter specification for removing YUM from unit 4 resulted in a greater reduction in the 
percentage of material remaining in this size category, both in volume and piece count, for 
the site (table 22). Because YUM yarding removed the larger pieces of unutilized material 
from the logging site, the volume of usable residue remaining was predominantly in 
pieces not meeting YUM specifications. 
 
 
Logging residue that was at least 50 percent sound, 8 inches and larger in diameter, and 
at least 8 feet long probably meets or exceeds specifications for pulp or utility logs. 
Volume of usable residue (tables 13-16 and fig. 1) and number of pieces (tables 18-21) 
meeting these specifications on each unit were: 

 

These estimates do not include the YUM material meeting these specifications that was 
removed during the harvesting operation. 

The volumes of usable logging residues on each unit by soundness and material handling 
class are presented in tables 23-26. About 80 percent of the gross volume of usable 
residue on unit 1 was from felled trees, nearly 62 percent on unit 2, 68 percent on unit 3, 
and 61 percent on unit 4. Almost 54 percent of these amounts was bucked from longer 
pieces on unit 1,45 percent on unit 2, 42 percent on unit 3, and 46 percent on unit 4. The 
lower average soundness of usable residue from felled trees on unit 1 (table 23), 
compared with the soundness of the usable residue on units 2,3, and 4 (tables 24-26), 
suggests that the decadent condition of the timber on unit 1 predisposed the trees to 
produce higher proportions of residue from felled trees and of residue bucked from longer 
pieces. Of the downed residue remaining on the unit, about 9 percent of the volume had 
been bucked from longer pieces on unit 1,14 percent on unit 2, 6 percent on unit 3, and 19 
percent on unit 4. 

 
Of the usable residue on unit 1, nearly 45 percent was bucked; on unit 2,33 percent; on 
unit 3, 30 percent; and on unit 4,35 percent. For the four units combined, more than 35 
percent of the usable residue volume was bucked from longer pieces. This class of 
residue could have been easily reduced in volume by modifying guidelines for bucking 
whereby the practices of long butting and bucking out submerchantable or defective 
segments and broken log ends are restricted. Material that would otherwise be bucked 
from longer pieces would be left intact and be yarded with the merchantable logs or with 
the YUM material: This procedure would minimize the volume pf bole; residue left on the  
site. 
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Table 22—Volume and pieces of usable residue on 4 study units after cable 
logging, by 2 size groups, Pansy Creek drainage, Mount Hood National Forest 1/

 
1/ Usable residue includes all down material averaging at least 
3.0 inches in diameter  (inside bark) and 4.0 feet long, and yardable. 

25 



 
26

 Table 23—Average gross and net volumes of usable residue on study unit 1 after   
cable logging, by soundness category and material handling class, Pansy Creek 
drainage, Mount Hood National Forest 1/

 
1/Includes all  down material  averaging at least 3.0 inches, in          
diameter' (inside bark)  and 4.0 feet long,  and yardable. :

2/ Totals may be-off because of rounding.



Table 24—Average gross and net volumes of usable residue on study unit 2 after 
cable logging, by soundness category and material handling class, Pansy Creek 
drainage, Mount Hood National Forest 1/

 
1/  I n c l u d e s  al l  down mater ia l  averaging at  least 3 . 0  inches in 
diameter  ( i n s i d e  bark) and 4 . 0  feet long, and yardable. 

2/  Tota ls may be of f  because of  rounding.  
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Table 25—Average gross and net volumes of usable residue on study unit 3 after 
cable logging, by soundness category and material handling class, Pansy Creek 
drainage, Mount Hood National Forest 1/

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1/ Includes all down material averaging at least 3.0 inches in 
diameter (inside bark) and 4.0 feet long, and yardable. 
 
2/ Totals may be off because of rounding. 
 



Table 26—Average gross and net volumes of usable residue on study unit 4 after 
cable logging, by soundness category and material handling class, Pansy Creek 
drainage, Mount Hood National Forest 1/

 
1/ Includes all down material averaging at least 3.0 inches in 
diameter (inside bark) and 4.0 feet long, and yardable. 

2/ Totals may be off because of rounding. 
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Conclusions                   This investigation presents results based on a case study of a particular cable logging 
operation. Inferences that can be drawn from these results are unique to this study and 
may not necessarily apply to other cable operations. The information generated, 
however, can provide a basis on which forest land managers can evaluate logging 
operations for production of residue, its reduction, characteristics, volumes, and potential 
uses. Results of this study also give some indication of the fuel loading a land manager 
can expect from similar logging operations. The impact on the character and volume of 
the residue resulting from a change in utilization either from changes in the market or in 
logging requirements (for example, yarding unutilized material) can also be evaluated. 

                                                    As expected, YUM yarding reduced the volume of large residue in the study units. The            
volume and distribution of pieces of usable residue were influenced by the contractual 
specifications for yarding unutilized material. The amount and character of the residue 
remaining on the sites were also influenced by the defect in the timber on the site; both 
changed drastically with a small change in amount of defect. 

Results suggest that even with YUM yarding, a substantial volume of residue will still 
remain on the logging sites. Though much of this residue is usable according to our 
specifications, its removal and utilization will continue to be a problem for land managers. 
We found, however, that a considerable volume of the usable residue could have been 
removed if bucking procedures were modified. Much of the usable residue remaining on 
the site had been bucked from longer pieces. These could have been removed if left intact 
with the merchantable log or as part of the pieces removed as YUM. 
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The volume and character of woody material on the ground in four old-growth 
Douglas-fir cutting units in the Cascade Range in Oregon were determined 
before and after harvesting by cable and yarding of unutilized material (YUM). 
Total volume of residue increased after logging in all units. Coarse residues were 
reduced by YUM yarding. Small changes in the defect condition of the timber can 
drastically affect the amount and character of the residues remaining on the site. 
Modifying bucking procedures can result in the removal of a considerable 
volume of usable residue. 

Keywords: Residue management, residue treatment, logging effects, cable 
logging, old-growth stands, Douglas-fir, Pseudotsuga menziesii, Oregon 
(Cascade Range), Cascade Range—Oregon. 
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