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Introduction  
The George Washington-Jefferson National Forest in Virginia and West Virginia contracted with the 
Forest Service Enterprise Program to conduct soil disturbance monitoring in a suite of timber sales that 
were closed in 2018. Monitoring was conducted using the Forest Soil Disturbance Monitoring Protocol, 
which is in two volumes (Page-Dumroese et al 2009a and 2009b). The report herein summarizes results 
of soil disturbance data that was collected and other field observations. 

Methodology  
In May and June 2019 seven timber sale units on the George Washington-Jefferson National Forest were 
monitored for detrimental soil disturbance post-harvest. The sampling protocol used was the Soil 
Disturbance Field Guide (Page-Dumroese et al 2009). This soil-effects protocol is designed to conform to 
Regional standards which, in turn, are designed to comply with the National Forest Management Act and 
Soil Quality Standards (SQS) in the Forest Plan for the George Washington-Jefferson National Forest. 
The methodology allows for measuring data consistently and efficiently, and provides estimates of overall 
soil disturbance within timber harvest units. Soil disturbance classes were determined from a gridded 
sample distributed throughout the harvest units. Disturbance in classes 2 or 3 were considered detrimental 
in the analysis except where evidence suggested only short-term disturbance with robust recovery. 
Shallow soil pits were excavated and examined for structure, texture, rupture resistance, rooting depth, 
rooting abundance and horizon thickness at gridded sample locations throughout the units. Observations 
were also made on the presence of non-native species.  

The George Washington-Jefferson National Forest provided timber sale area maps and GIS shapefiles of 
the sale units. Each of the seven surveyed units had data collected from at least 30 pits (Page-Dumroese et 
al 2009a) distributed evenly throughout the unit. Gridded sample points were developed in ArcMap and 
maps of unit boundaries and gridded sample points were viewed in the Avenza Maps smartphone 
application (https://www.avenza.com/avenza-maps/) while traversing units and collecting data (Figure 1). 
 

 

Figure 1 Map of Sugar Run Unit #3 showing GIS gridded sample points (dots) and field 
sample locations (triangles). Map scale approximately 1:10,000. 

https://www.avenza.com/avenza-maps/


 

 

Data for the following attributes were collected at each sample pit:  

• Forest floor depth (cm) 

• Forest floor impacted (yes or no) 

• Live plants (yes or no) 

• Presence of fine woody debris (<7cm) (yes or no) 

• Presence of coarse wood debris (> 7cm) (yes or no) 

• Presence of bare soil (yes or no) 

• Presence of rock (yes or no) 

• Presence of topsoil displacement (yes or no) 

• Presence of erosion (yes or no and comments) 

• Presence of bare rock or soil (yes or no) 

• Rutting (<5cm, 5 – 10 cm, or > 10 cm) (yes or no) 

• Burning light, moderate or severe (yes or no) 

• Compaction (0 – 10 cm, 10 – 30 cm, or > 30 cm) (yes or no) 

• Platy/Massive/Puddled structure (0 – 10 cm, 10 – 30 cm, or > 30cm) (yes or no) 

Forest soil disturbance class is defined as level 0, 1, 2, or 3 as follows: 

o Class 0: No evidence of compaction, depressions, tracks or ruts. Forest layers intact and 
present. Displacement not evident and no management generated erosion. Litter and duff 
not burned. 

o Class 1: Any depressions < 5 cm deep, forest layers present and intact, no soil 
displacement and minimal mixing, burning light, compaction just greater than natural 
conditions and at depths of 0 – 10 cm. May see massive or platy structure at 0 – 10 cm, 
rooting still present and erosion is slight. 

o Class 2: Wheel tracks or depressions 5 – 10 cm deep, increased compaction from 10 – 30 
cm is present, platy structure generally continuous, erosion moderate. 

o Class 3: Wheel tracks and depressions greater than 10 cm in depth, compaction present at 
depths greater than 30 cm, massive or platy structure present at depths greater than 30 cm 
and continuous, erosion is severe and gullies or rills present.  

At each pit the 24 total attributes were rated and entered in to a field data form. Photographs were taken 
while traversing the units. Following field evaluation, data were entered in an excel spreadsheet for each 
unit. Data sheets, field notes and photographs can be found in the project file. 



 

 

Unit Summaries  
The following is a narrative summary of the soil pit data from surveyed timber harvest units. Tables 1 and 
2 following the narrative summaries section display the data in tabular form. 

White Pine Unit #1, Clinch Ranger District 
Surveyed 5/30 and 5/31/19 

Soils in White Pine Unit #1 are derived from residuum weathered from sandstone and/or quartzite and 
generally have high coarse fragments throughout the soil profile with a loamy-skeletal soil texture.  The 
northern half of the unit is classified as Dekalb cobbly sandy loam with 15 – 35% slopes (soil map unit: 
46D) and the southern portion of the unit is classified as Lily gravelly sandy loam with 3 – 15% slopes 
(soil map unit: 75C). 
 
Overall Detrimental Soil Disturbance 
Sample results indicated that some localized disturbance to soil properties occurred within the unit 
typically associated with skid trails, roads, and landings. However, only 7% of the sample points rated in 
disturbance class 3 having undergone detrimental soil disturbance. This is partly due to the high coarse 
fragments and shallow soils present in this unit. Soils with greater than 35% coarse fragments are resistant 
to compaction. The forest floor depth averaged 2.7 cm and the forest floor was disturbed in approximately 

Figure 2 View across a portion of White Pine Unit #1 to a system road and log landing. 



 

 

10% of the unit. The unit has 10% bare soil exposed leaving 90% of the unit with good cover. Rosa 
multiflora and Microstegium vimineum were present at 2 of 30 soil pits.  

Round Mountain Unit #2, Eastern Divide Ranger District 
Surveyed 5/31 and 6/1/19 

Soils in Round Mountain Unit #2 are derived from residuum weathered from sandstone (50%) and 
residuum weathered from chert and/or cherty limestone (50%). These soils have high coarse fragments 
throughout the soil profile with a loamy-skeletal soil texture. The western portion of the unit is classified 
as Lily gravelly sandy loam with 15 – 35% slopes (soil map unit: 75D) and the eastern legs of the unit are 
classified as Brushy extremely gravelly loam with 15 – 35% slopes (soil map unit: 64D). 

Overall Detrimental Soil Disturbance 

Approximately 10% of the unit has been detrimentally disturbed. The disturbance was generally localized 
to skid trails, roads, and landings with some areas of compaction at the surface and areas of soil loss and 
erosion. Approximately 13% of the unit had bare soil exposed. The soils in this unit are shallow and rocky 
limiting the potential for compaction from heavy equipment. But shallow soils are more vulnerable to 
disturbance from displacement and loss of the forest floor and organic matter components. The forest 

Figure 3 View of a segment of skid road (bladed) with slash cover in Round Mountain Unit #2. 



 

 

floor was disturbed on 20% of the unit and the depth of the forest floor averaged 1.7 cm, shallower than 
expected in this forest type/soil type. Microstegium vimineum was present at 1 of 30 soil pits. 

Gilmore Hollow Unit #1, Glenwood – Pedlar Ranger District 
Surveyed 6/2/19 

Soils in Gilmore Hollow Unit #1 are derived from sandstone and shale colluvium. These soils are coarse 
textured, and although the soil map unit does not classify them as skeletal, upon field review, the soils 
were shallow to rock with higher coarse fragments. The majority of the unit is classified as Tumbling fine 
sandy loam with 15 – 35% slopes (soil map unit: 25D). 

Overall Detrimental Soil Disturbance 

Nine percent of the unit was estimated to have detrimental soil disturbance. The disturbance is localized 
to skid trails, roads, and landings, but there is some evidence of erosion in other portions of the unit as 
well. The soils are shallow and rocky limiting the potential for compaction from heavy equipment, but 
shallow soils are more vulnerable to disturbance from displacement and loss of the forest floor, so the 
organic matter component is very important. The forest floor depth averaged 2.6 cm with 13% of the 
forest floor disturbed and approximately 16% bare soil exposed in the unit. Ailanthus altissima was 

Figure 4 View of a seeded temporary road segment in Gilmore Hollow Unit #1.  



 

 

common in the unit and present at 2 of 32 soil pits. Microstegium vimineum was also present at 2 of 32 
soil pits. 

Porter’s Mill Unit #7, James River – Warm Springs Ranger District 
Surveyed 6/3/19 

Soils in Porters Mill Unit #7 were derived from sandstone with interbeds of limestone. Most of the unit is 
classified as McClung-Watahala-Dekalb complex with 8 – 15% slopes (soil map unit: 38C). Some areas 
are characterized by 35 – 55% slope. These soils are loamy skeletal in texture, meaning coarse fragments 
are present throughout the profile and comprise greater than 35% of the soil. 

Overall Detrimental Soil Disturbance 

Overall this unit has fairly high detrimental soil disturbance at 16% of the total area. This disturbance is 
mainly from displacement and erosion. Almost a third of the forest floor has been disturbed and 20% of 
the unit has displacement present with 16% showing soil loss through erosion.  The forest floor depth is 
low, estimated at 1.6 cm. Most of the detrimental disturbance is associated with skid trails and landings, 
but skid trails are prevalent throughout the unit. Some compaction at the surface was also noted 
throughout the unit. Invasive species were not noted at any of the 31 soil pits. 

Figure 5 View of skid trail (bladed) with surface erosion in Porter’s Mill Unit #7. 



 

 

Sugar Run Unit #3, North River Ranger District 
Surveyed 6/4/19 

Soils in Sugar Run Unit #3 are derived from residuum weathered from shale and siltstone and/or fine-
grained sandstone. These soils are coarse textured, have a high volume of coarse fragments and are 
shallow in many places. Approximately half of the unit is classified as Berks channery silt loam with 8 – 
15% slopes (Soil map unit: Bkc), and the other half is classified as the same unit with slopes ranging from 
15 – 25% (Soil map unit: BnD).  

Overall Detrimental Soil Disturbance 

Approximately 13% of the unit is detrimentally disturbed with compaction, displacement, and erosion 
occurring on skid trails and landings throughout the unit. The soils in the unit are shallow and rocky, 
limiting the potential for compaction from heavy equipment. However, shallow soils are more vulnerable 
to disturbance from displacement and loss of the forest floor and organic matter component, and these 
factors are important to determining total disturbance on the site. Approximately 20% of the forest floor 
was disturbed with 20% bare soil exposed and an average forest floor depth of 2 cm, less than expected 
on the site. Invasive species were not noted at any of the 30 soil pits. 

Figure 6 Overview of vegetation conditions in Sugar Run Unit #3. 



 

 

Little Mountain Unit #3, Lee Ranger District 
Surveyed 6/4/19 

Soils in Little Mountain Unit #3 are derived mainly from shale, sandstone, and siltstone. About 60% of 
the unit is classified as Gilpin channery silt loam with 35 – 55% slopes and very stony. The other 
approximately 40% of the unit is classified as Chilhowie silty clay loam with 35 – 55% slopes and very 
rocky. Channery soils are not shallow to bedrock but are very stony and are an accumulative of flat, 
coarse fragments. The coarse fragments make up more than 35% of the soil by volume. 

 

Figure 7 View of waterbar on skid road (bladed) in the Little Mountain Unit #3. 



 

 

Overall Detrimental Soil Disturbance 

Field surveys determined that 10% of the unit was detrimentally disturbed mostly due to topsoil 
displacement and loss of forest floor and organic matter in the surface horizons. This disturbance is 
generally localized to skid trails and landings. Approximately 17% of the forest floor is disturbed with 
17% of the unit having bare soil exposed.  The forest floor depth averaged 2.3 cm. Due to the coarse 
nature of the soil compaction is fairly limited to the surface. Ailanthus altissima was common in the unit 
and present at 4 of 30 soil pits. Microstegium vimineum was present at 1 of 30 soil pits. 

Beards Mountain Unit #3, James River – Warm Springs Ranger District 
Surveyed 6/5/19 

Soils in Beards Mountain Unit #3 are derived from shale and siltstone and have a loamy skeletal texture 
with greater than 35% coarse fragments. The main soil map unit is Berks-Weikert channery silt loams 
with 8 – 15% slopes (soil map units: 6C and 50D). Channery soils are not shallow to bedrock but are very 
stony and are an accumulative of flat, coarse fragments. The coarse fragments make up more than 35% of 
the soil by volume. 

 

Figure 3 View of landing area in Beard’s Mountain Unit #3. 



 

 

Overall Detrimental Soil Disturbance 

Total detrimental soil disturbance was estimated at just 3% in Beard’s Mountain Unit #3, mainly due to 
compaction associated with one of the skid trails. It’s is likely this skid trail was located on soils with a 
lower percentage of coarse fragments. Other disturbance was noted but was mainly slight compaction at 
the surface or minor rutting as. About 10% of the forest floor was impacted with 13% bare soil exposed in 
the unit. The forest floor depth averaged 2.6 cm. 

Summary 
Seven timber harvest units that closed in 2018 were surveyed in May and June 2019 for post-
implementation soil disturbance monitoring. Data for 24 parameters was collected from at least 30 pits in 
each unit. Forest floor depth, amount of live vegetation, fine and coarse woody material cover, bare soil, 
surface erosion, rutting, and compaction were measured at each soil pit.  

Total estimated detrimental soil disturbance ranged from 3 – 16% for the units, and disturbance of 10% or 
more was determined for 4 of the 7 units. Average forest floor depth did not exceed 3 cm for any unit and 
bare soil was exposed in 10 to approximately 40% of the unit areas. Topsoil displacement ranged from 0 
to approximately 20% of the unit. Unit soils are considerably rocky and while these soils are less prone to 
disturbance from compaction, they are vulnerable to impacts from loss of the forest floor and the organic 
matter component.



 

 

Table 1 Summary of Forest Soil Disturbance Monitoring Protocol results from May and June 2019 on the George Washington- Jefferson National 
Forest. 

Unit 
% 

DSD 
% Forest Floor 

Impacted 
Forest Floor 
Depth (cm) 

% Live 
Plants 

% Fine 
Woody 

% Coarse 
Woody 

% Bare 
Soil 

% 
Rock 

% Topsoil 
Displacement 

White Pine #1 7 10 2.7 73 93 13 10 0 3 
Round Mountain #2 10 20 1.7 63 87 10 13 43 3 
Gilmore Hollow #1 9 13 2.6 63 97 16 16 13 0 
Porters Mill #7 16 32 1.6 39 94 10 39 45 19 
Sugar Run #3 13 20 2 77 93 23 20 20 13 
Little Mountain #3 10 17 2.3 83 87 17 17 33 10 
Beards Mountain #3 3 10 2.6 67 90 17 13 3 3 

 

Table 2 Summary of Forest Soil Disturbance Monitoring Protocol results from May and June 2019 on the George Washington-Jefferson National 
Forest (continued). 

Unit 
% 

Erosion 
% Rutting 

<5 cm 
% Rutting 5-

10 cm 
% Rutting > 

10 cm 
% Compaction 0-

10 cm 
% Compaction 10-

30 cm 
% Compaction > 

30 cm 
White Pine #1 0 7 3 0 27 10 7 
Round Mountain #2 10 3 3 0 20 0 0 
Gilmore Hollow #1 3 6 0 0 19 6 0 
Porters Mill #7 16 3 3 0 19 13 0 
Sugar Run #3 0 3 0 0 13 0 0 
Little Mountain #3 0 3 0 0 10 3 0 
Beards Mountain #3 0 3 3 0 20 0 0 
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