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chaPter 5 
Managing soil disturBance 
Ronald L. Heninger, William Scott, Alex Dobkowski, and Thomas A. Terry

Guiding principles and decision-
support tools

Logging practices such as whole-tree har-
vest, processing at roadsides, and felling and 
yarding with ground-based equipment may 
require special attention to meet soil steward-
ship objectives. These practices may lead to 
soil disturbance, compaction and puddling, 
displacement, and at times, soil removal. Soil 
disturbances can be detrimental, inconsequen-
tial, or beneficial for tree growth depending 
on the conditions (e.g., pore space distribu-
tion, organic matter content, soil texture, and 
climate) and the severity of disturbance.

Field observations and research findings have 
shown that when losses in forest productivity 
have occurred, there has generally been topsoil 
loss (figure 5.1), strong compaction and pud-
dling (figure 5.2), reduced aeration (figure 5.3), 
or combinations of these factors.

Figure 5.1. Slash piles with topsoil 
removal at a landing.
Photo by author Thomas A. Terry.

Figure 5.2. Seedlings took about 
1 year longer to reach 1.3 m in 
height on compacted and puddled 
skid trails on high-clay-content soils 
with significant summer moisture 
deficit in Springfield, Ore. (Heninger 
et al. 2002).
Photo by author Ronald Heninger, repro-
duced by permission of Weyerhaeuser 
Company.

Figure 5.3. Saturated soils where soil 
macroporosity has been reduced 
and infiltration or drainage impeded.
Photo by author William Scott, repro-
duced by permission of Weyerhaeuser 
Company.

Soil compaction per se may or may not be 
detrimental depending on soil type, degree of 
severity, and rainfall/climate. In some cases, 
compaction can positively affect early seedling 
growth because of improved soil moisture-
holding capacity (e.g., in low-bulk-density soils 
[Andic or volcanic soil properties] [Ares et al. 
2005] and coarse-textured soils). Shrubs com-
peting with trees also can be damaged in traffic 
routes, thereby reducing competition and posi-
tively influence tree growth. Soil compaction 
is most apt to be detrimental on fine-textured 
soils or soil layers (e.g., subsoil compacted 
layers) with low organic matter content and 
when soils are wet or at their plastic limit (the 
water content at which soils start exhibiting 
plastic behavior). Soil disturbance that reduces 
macropore space and disrupts pore-space 
continuity can restrict water flow and create 
saturated soils. Many tree species are negatively 
impacted when roots are in an anaerobic envi-
ronment (saturated soils) for extended periods.
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Decision-support tools helpful for soil 
management related to the operation of 
ground-based equipment include an up-to-
date soil survey, soil disturbance classification 
systems, and soil operability ratings.

Up-to-date soil survey1

Surveys of the forest soil resource are useful 
for understanding expected or likely interac-
tions between forest practices and soils, and 
for extending knowledge gained from research. 
Soil surveys from the USDA Natural Resources 
Conservation Service (USDA-NRCS) are a 
useful source of available soil information (see 
Chapter 3). Soil surveys are essential for rating 
soils by their potential risk for detrimental 
disturbance during ground-based harvesting 
and site preparation. Because significant por-
tions of forestlands are mapped as complexes 
(areas of two or more soils so intricately mixed 

1 Can be integrated with GIS.

or so small in size that they cannot be shown 
separately on the soil map), harvest/site prepa-
ration units may require preparation of local 
maps (using professional help) to identify soils 
of various risk ratings.

Soil disturbance classification system
Soil disturbance classification systems are 

useful tools for describing different types of soil 
disturbance that could occur during ground-
based equipment operations. Figure 5.4 shows 
a soil disturbance classification developed and 
used by Weyerhaeuser Company (Scott 2007). 
This classification system describes a con-
tinuum of increasing levels of soil disturbance 
caused by machinery traffic: undisturbed con-
dition (Class 0), topsoil compaction (Class 1), 
topsoil churned with forest floor and puddling 
(high plasticity and low permeability) with sub-
soil being compacted (Class 2), topsoil partly 

Figure 5.4. Soil disturbance classification and best management practices prescription by 
Weyerhaeuser Company (Scott 2007).
Graph by author Alex Dobkowski, reproduced by permission of Weyerhaeuser Co.
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removed and mixed with subsoil (Class 3), and 
topsoil being displaced and subsoil puddled 
(Class 4). When disturbed, soils that are poorly 
drained or have a high water table can disrupt 
internal drainage and cause soils to become 
saturated (Class 5)—this can occur with any of 
the soil disturbance classes. Best management 
practices (BMPs) are designed to minimize 
Class 2 and avoid Class 3, 4, and 5 disturbances. 
Class 1 soil disturbance generally is considered 
a negligible risk for causing detrimental soil 
disturbance, and it represents the target BMP 
condition where ground-based equipment traf-
fic occurs.

Soil disturbance Class 1. As machinery trav-
els across the ground, topsoil is compacted, but 
there is no churning or puddling. Compaction 
reduces the flow of water and air through the 
topsoil. Macropores and channels (e.g., old 
roots, animal burrows, and worm holes) are 
reduced, and their continuity is disrupted. 
The fine roots are largely undisturbed and in 
place. The subsoil may or may not be affected 
depending on the depth of topsoil (figure 5.5). 
This level of light compaction would generally 
have a negligible detrimental impact on seed-
ling growth and can have early positive impacts 
on soils with low bulk density or coarse texture. 

Soil disturbance Class 2. Continued use of 
the skid trail by machinery results in increased 
and deeper compaction and mixing or churn-
ing of the forest floor with the soil surface. The 
forest floor and some light slash are stirred 
into the soil. The machine tracks or tires stir, 
puddle, and severely alter the structure of 
the topsoil. Macropore space and large chan-
nels are compressed and reduced and become 
discontinuous. Depth of churning and debris 
mixing is confined to the surface topsoil. The 
subsoil can be compacted depending on the 
depth of topsoil but is not churned (figure 5.6). 
This type of disturbance may or may not be 
detrimental. Soils with high clay content and 
low organic matter and those that experience 
summer drought are most likely to restrict 
seedling growth until the roots grow out of the 
compacted zone.

Figure 5.5. Soil disturbance Class 1.
Photo by author Ronald L. Heninger, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.6. Soil disturbance Class 2.
Photo by author Ronald L. Heninger, reproduced by 
permission of Weyerhaeuser Company.
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Figure 5.7. Soil disturbance Class 3.
Photo by author Ronald L. Heninger, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.8. Soil disturbance Class 4.
Photo by author Ronald L. Heninger, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.9. Soil disturbance Class 5.
Photo by author William Scott, reproduced by per-
mission of Weyerhaeuser Company.

Soil disturbance Class 3. As traffic continues, 
some of the topsoil is removed (displaced in 
side berms), and the rest is mixed or churned 
with the subsoil. The subsoil is compacted to a 
greater depth. Forest floor and slash are often 
mixed into the soil. Macropore space is severely 
reduced to the depth of churning and puddling 
(figure 5.7). This type of disturbance should be 
avoided as much as possible.

Soil disturbance Class 4. As traffic continues, 
the topsoil is completely removed (displaced 
in side berms or bladed away) or completely 
mixed with the subsoil. Subsoil is compacted 
or puddled. Organic debris is often incorpo-
rated into the soil. Excessive blading, heavy 
traffic, dragging logs, and turning machines 
are common causes (figure 5.8). Avoid remov-
ing topsoil as it is generally porous and higher 
in organic and nutrient content than subsoil. 
Trees planted where topsoil has been removed 
will generally have reduced growth potential.

Soil disturbance Class 5. Any disturbance 
that disrupts internal water movement and 
forces water to the surface or causes the soil to 
be saturated with free water on the surface or 
in the rooting depth for longer than 10 days, 
particularly in the winter dormant period, is 
disturbance Class 5 (figure 5.9). When dis-
turbed, soils that are poorly drained or have 
a high water table can become saturated. Ten 
days is sufficient time to cause seedling mortal-
ity of Douglas-fir and western hemlock when 
the rooting zone soil is saturated. Soil distur-
bances ranging from Class 1 to 4 can often 
cause saturated soil conditions on
•	 toe-slope positions or concave areas that 

often accumulate excess water from sur-
rounding areas;

•	 soils with clay-textured subsoils—
commonly known as an argillic B 
horizon—that drain slowly, have massive 
structure, or both; and

•	 coarse-textured soil with “cemented” sub-
soils, which are mostly formed by glaciers 
in very few places.
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Soil operability ratings2

Soil operability ratings classify the suscep-
tibility of individual soils to compaction and 
puddling on the basis of physical properties 
of the soil and how quickly the soil can be 
changed to a Class 3, 4, or 5 disturbance with 
likely negative consequences for tree growth.

The soil operability risk rating system pro-
vides a tool to help (1) assign appropriate 
harvest systems that fit physical soil charac-
teristics or properties and (2) schedule harvest 
operations on higher-risk soils during more 
favorable times of the year when soils or condi-
tions are drier. This rating system suggests the 
best time of the year for operating on a given 
soil with ground-based machines and is influ-
enced by the following factors:
•	 Topsoil depth: Soil operability risk 

increases with decreasing topsoil depth. 
Shallow topsoils are more susceptible to 
losses in productivity than deeper top-
soils. 
(Very deep topsoil = low risk; Shallow 
topsoil [≤10-inch depth] = very high risk)

•	 Moisture and permeability: Soil oper-
ability risk increases with increased soil 
moisture. Wetter soils are more easily 
puddled or compacted than drier soils. 
(Rapid permeability = low risk; Very slow 
permeability = very high risk, potential 
for saturation)

2 Can be integrated with GIS.

•	 Texture and structure: Soil operability 
risk decreases as soil texture gets coarser. 
Clayey soils are more susceptible to com-
paction and puddling than sandier soils. 
Soils that have an impermeable horizon 
and massive structure are subject to satu-
ration with compaction. 
(Sandy texture = low risk; Clayey texture 
= high to very high risk; Cemented till or 
massive clay = very high risk, potential 
for saturation)

•	 Depth to water table: Soil operability 
risk increases as the depth to water table 
decreases. Shallow depth to water table is 
riskier than deeper depth to water table. 
(Deep depth to water table = low risk; 
Shallow depth to water table = very high 
risk, potential for saturation)

Operability rating is a relative scale with five 
classes (table 5.1).

These ratings can be used to develop a soil 
database spreadsheet based on USDA-NRCS 
model soil descriptions. For example, a soil 
database can be developed that assigns a soil 
operability risk rating to a soil on the basis of 
certain characteristics (table 5.2).

When applying model soil descriptions to 
operability ratings, remember that there is 
variation in soil characteristics. It is best to 
verify the conditions in the field and adjust the 
rating depending on those field conditions. 
Sometimes the ratings are adjusted to lower or 
higher ratings.

Table 5.1. Example of soil operability risk ratings by Weyerhaeuser Company

Soil operability risk rating

Soil property Low Moderate High Very high
Potential for 

saturation

Topsoil depth Very deep Deep Moderate Shallow Shallow

Infiltration and 
permeability Rapid Moderate Slow Very slow Very slow

Texture/structure Sandy/ 
single grained Loamy Clayey Clayey Clayey/massive

Depth to water 
table Very deep Deep Moderate Shallow Very shallow
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Low-risk soil operability ratings. Low-risk 
soils are characterized as having deep topsoils, 
coarse texture, and rapid permeability (figure 
5.10A, B, and C).

High-risk soil operability ratings. High-risk 
soils are characterized as having moderately 
deep topsoil, clayey texture, and slow perme-
ability (figure 5.11A, B, and C).

Very-high-risk soil operability ratings. 
Very-high-risk soils are characterized as having 
shallow topsoil (≤10 inches), clayey texture, 
and very slow permeability (figure 5.12A, B, 
and C).

Saturation-risk soil operability ratings. 
Saturation-risk soils are generally poorly 
drained and have a high water table within 
4 feet of the surface. Key indicators are water-
loving plants such as ash, sedges, rushes, and 
skunk cabbage (figure 5.13A, B, and C).

Table 5.2. Example of database spreadsheet showing key variables in determining risk ratings for soil 
series

Soil series
Topsoil 

depth (in.)
Topsoil 
texture1

Topsoil 
permeability2

Subsoil 
texture1

Subsoil 
permeability2

Water table 
depth (ft) Risk rating

Bellpine 6 Si Cl Lo M Si Cl S 6 Very high

Digger 11 V Gr Lo R V Gr Lo R 6 Low

Hazelair 11 Si Cl Lo M Si Cl M 1–2 Saturation

Kinney 14 Gr Lo M Cl Lo M 6 Moderate

Blachly 25 Cl Lo M Si Cl M 6 High

Source: USDA-NRCS model soil description for the specific county in which the soil is located.

Note: Key determining factors are in red.
1 Texture abbreviations: Si Cl Lo, silty clay loam; V Gr Lo, very gravely loam; Gr Lo, gravely loam; Cl Lo, clay loam; Si Cl, silty clay.
2 Permeability is the number of inches per hour that water moves downward through the saturated soil. R, rapid at 6.0 to 20 in./hour; M, moderate 
at 0.6 to 2.0 in./hour; S, slow at 0.06 to 0.2 in./hour.

Key points:

Bellpine: Shallow topsoil, heavy-textured topsoil and subsoil, and slow permeability in subsoil = very high risk (topsoil depth ≤10 inches).

Digger: Moderate topsoil depth and coarse-textured topsoil and subsoil with fast permeability = low risk.

Hazelair: Moderate topsoil depth and heavy-textured topsoil and subsoil with moderate permeability would be a high risk; but in this case, depth 
to water table is 1 to 2 feet, which = saturation risk.

Kinney: Moderate topsoil depth and coarse-textured topsoil with heavy-textured subsoil and moderate permeability = moderate risk.

Blachly: Deep topsoil overridden by clay loam topsoil and silty clay subsoil with moderate permeability = high risk.

The major limiting factors for each soil oper-
ability risk rating are as follows:
•	 Low risk: short-term rainfall event 

restrictions (hours)
•	 Moderate risk: intermediate-term rain-

fall event restrictions (days)
•	 High risk: moderate-to-slow internal 

movement of water and air; longer-term 
rainfall event restrictions (seasonal)

•	 Very high risk (very susceptible): 
shallow topsoil, clay subsoil, and slow 
infiltration; longer-term, seasonal rainfall 
event restrictions

•	 Saturation risk (extremely susceptible): 
shallow topsoil or depth of rooting zone 
due to heavy clay texture or impervious 
layer within 24 inches of surface, or mas-
sive structure and high water table



24

BEST MANAGEMENT PRACTICES FOR MANAGING SOIL PRODUCTIVITY IN THE DOUGLAS-FIR REGION

Figure 5.10. A, low-risk deep topsoil, LO – Mulkey; B, low-risk deep topsoil CL LO over SI LO – 
Blachly; C, low-risk deep phase, CO LO – Kinney.
Photos by author Ronald L. Heninger, reproduced by permission of Weyerhaeuser Company.

A CB

Figure 5.11. A, high-risk clay loam – Willakenzie; B, high-risk deep topsoil, SI CL LO – deep varia-
tion of Peavine; C, high-risk topsoil SI CL LO – Bellpine.
Photos by author Ronald L. Heninger, reproduced by permission of Weyerhaeuser Company.

A CB
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Figure 5.12. A, very-high-risk shallow topsoil – Nekia; B, very-high-risk shallow topsoil – 
Holderman; C, very-high-risk shallow topsoil SI CL LO – normal Peavine.
Photos by author Ronald L. Heninger, reproduced by permission of Weyerhaeuser Company.

A CB

Figure 5.13. A, ash species saturation risk; B, sedges saturation risk, poorly drained – Fluvents; 
C, skunk cabbage saturation risk, poorly drained, high water table.
Photos by author Ronald L. Heninger, reproduced by permission of Weyerhaeuser Company.

A CB
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By following operator BMPs, you can con-
duct ground-harvest operations somewhat 
outside of the recommended window with 
limited soil disturbance. However, there is a 
greater risk of unacceptable soil disturbance. 
Therefore, avoid situations in which the risk 
is high because of site conditions and time 
of year. Schedule higher-risk soils during the 
driest time of the year. Take extra precautions 
when operating during higher-risk condi-
tions. For example, place slash on designated 
skid trails, avoid trafficking in wet areas, use 
equipment that lifts rather than skids logs, 
use low-ground-pressure equipment, or avoid 
ground-based operations and cable yard.

Maps can be developed for each tree farm 
property indicating assigned soil operability 
risk ratings. The maps (figure 5.14) are useful 
tools for planning site preparation and ground-
based harvesting activities that depend on soil 
properties and prevailing conditions for the 
season. Equipment operators, harvest manag-
ers, and audit personnel can also use the maps 
as a self-monitoring tool to access and track 
whether BMPs were followed and if they were 
effective.

Figure 5.14. Example of a GIS map with designated soil operability risk ratings (based on USDA-
NRCS soil mapping and key properties of soils and site; Table 5.2).
Graph by Carol Berry-Ross, reproduced by permission of Weyerhaeuser Company.

Soil disturbance rehabilitation—
conditions warranting treatment 
and BMPs

Although it is best to avoid disturbance 
levels that are likely to require rehabilitation, 
sometimes this is unavoidable. When thinning, 
it is prudent to avoid Class 3–5 disturbances 
because trying to rehabilitate such disturbance 
adjacent to standing trees could cause excessive 
root damage.

The following types of soil disturbance condi-
tions should be considered for rehabilitation:
•	 Temporary roads and landings (figure 

5.15)
•	 Large, contiguous Class 2–4 disturbance 

areas (figure 5.16)
•	 Deeply rutted areas that have a high 

potential to erode and move sediments 
into streams (figure 5.17)

•	 Areas that are aesthetically displeasing 
and in public view
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Figure 5.15. Temporary logging road (Class 4 
soil disturbance).
Photo by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.17. Deeply rutted Class 3 soil dis-
turbance with the potential for erosion and 
movement of sediments into streams.
Photo by author William Scott, reproduced by per-
mission of Weyerhaeuser Company.

Figure 5.16. Large area of contiguous distur-
bance (log landing) with topsoil removal and 
compaction (Class 3–4 soil disturbance).
Photo by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.

Research results have shown that impacts of 
soil disturbance on site productivity and the 
need for soil rehabilitation can vary by soil 
type and climate zone (Heninger et al. 2002). 
Seedling growth is generally reduced more by 
Class 2 and 3 soil disturbances on soils with 
low organic matter, high clay content, and 
frequent summer droughts than on soils with 
high organic matter, low clay content, and 
infrequent summer droughts (Heninger et al. 
2002), so the need for rehabilitation should be 
evaluated accordingly. Research studies have 
demonstrated that tillage of disturbance Class 2 
and 3 skid trails on soils with low organic 
matter, high clay content, and summer drought 
periods can restore the growth potential to 
that of undisturbed soil (Heninger et al. 2002). 
Rehabilitation was not needed for the same 
level of disturbance on soils with high organic 
matter, low clay content, and infrequent 
summer droughts where Douglas-fir seedling 

growth was not negatively impacted (Miller et 
al. 1996).

To restore Class 4 soil disturbance areas in 
temporary logging roads and landings, till the 
area to the depth of compaction when soils are 
friable (not too wet or too dry and easy to till), 
and then replace the topsoil that was removed. 
If disturbance Class 3 and 4 ruts are deep, pull 
back topsoil from adjacent side casts or berms 
into ruts prior to tillage. An excavator with 
tillage tines on the excavator bucket is effective 
and preferred for tillage because it can replace 
displaced topsoil and organic matter as well as 
till the soil to the desired depth. Cat tractors 
with rock-ripping tines or a winged subsoiler 
will also work but may be more costly (Andrus 
and Froehlich 1983). Schedule tillage opera-
tions for periods when the soil is friable.

On disturbance Class 5 areas, open blocked 
drainage ways first, and then determine if soils 
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become friable enough for further rehabilita-
tion. Disturbance Class 5 usually cannot be 
restored by tillage alone.

Seedlings should be planted on the berms 
adjacent to Class 2–3 skid trails or traffic lanes 
rather than in the compacted traffic lane. This 
provides seedlings with immediate access 
to nondisturbed soil, and planting is usually 
easier.

Key principles related to soil disturbance 
rehabilitation mitigations
•	 Effectively till to the depth of compac-

tion when soils are friable. Tillage can be 
accomplished with subsoilers or modi-
fied excavator buckets with tillage tines 
(figure 5.18).

•	 After tillage, replace displaced topsoil 
and organic matter (figure 5.19A and B). 
Failing to complete this step may result in 
tree growth loss and an increased risk of 
erosion.

•	 Where surface runoff and erosion could 
occur, install water bars as needed.

Monitoring
Ideally, harvesting equipment operators 

and contractors should be trained to recog-
nize detrimental soil disturbance and limit its 
occurrence. In addition, landowners should 
periodically conduct quality-control monitor-
ing to ensure standards are being met.

Monitoring should include identifying areas 
needing mitigation prior to closing the harvest 
contract and before site preparation begins. A 
visual determination of the extent of soil distur-
bance should be done first followed, if needed, 
by a statistically designed audit method (Page-
Dumroese 2009a, 2009b) to identify settings 
that are clearly within or outside of the prede-
termined guidelines set by the landowner and 
where mitigation is required.

Harvesting-related BMPs
In general, BMPs are defined as practices 

(usually a combination of practices) that have 
been determined (on the basis of current 

Figure 5.18. Tillage of a temporary road by 
using an excavator.
Photo by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.19. Replacement of (A) topsoil and 
(B) organic matter (logging slash) during reha-
bilitation of a temporary logging access road.
Photos by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.

A

B
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knowledge, including technological, eco-
nomic, and institutional considerations) to 
be the most effective and practicable means 
of achieving production and environmen-
tal quality goals (Dobkowski and Heninger 
2002). BMPs provide a cost-effective means 
of achieving soil management strategies and 
standards; they are a prudent approach to 
resource management based on state-of-the-art 
knowledge. BMPs evolve as more scientific and 
operational knowledge is gained. In forestland 
management, there are BMPs for all phases of 
harvesting—planning, engineering and setting 
layout, yarding-equipment recommenda-
tions, felling and cutting operations, and soil 
auditing.

Good communication between the land-
owner, harvest manager, and equipment 
operators is essential for implementing ground-
based harvesting BMPs:
•	 Hold a preharvest meeting with the crew 

for each setting to develop a strategy to 
manage the amount of soil disturbance.

•	 Identify potential variation in soil condi-
tions within the setting.

•	 Identify draws, seeps, slopes, and other 
areas that may need special attention.

•	 Train operators to distinguish topsoil 
from subsoil. Use a road cut bank or dig 
a small soil pit to visually examine these 
soil layers (horizons) and their color.

•	 Decide on a wet-weather contingency 
plan and the severity and levels of soil 
disturbance that are not to be exceeded.

Suggested BMPs for consideration during the 
harvest-planning phase:
•	 Soils can be classified into a soil oper-

ability risk rating that shows increasing 
vulnerability to traffic-related distur-
bance that may later cause erosion and 
sedimentation concerns as well as 
seedling growth reductions. The types 
of equipment to use and the timing of 
ground-based harvesting operations 
depend on the soil operability risk rating.

•	 Plan to log the most sensitive soils during 
the driest time of year using the most 
appropriate harvesting equipment. Avoid 
sensitive areas as much as possible.

Suggested BMPs for felling and cutting:
•	 Coordinate falling and bucking to facili-

tate shovel yarding.
•	 Use directional falling methods that fall 

trees into the unit and away from riparian 
buffers and sensitive areas (wet or shallow 
soils, steep draws, etc.).

•	 Leave tree-length logs to allow equipment 
to operate without being too close to 
riparian buffers or sensitive areas.

Suggested BMPs for yarding:
•	 Use shovel yarding when the majority of 

the setting is less than 25% slope.
•	 Limit long-distance yarding using tracked 

and rubber-tired skidders except where 
it is not feasible to build a road (rubber-
tired skidders generally cause more 
disturbance than shovel yarders).

•	 Adhere to the following guidelines when 
using skidders:

 – Use only on deep soils during the 
driest part of the year (topsoil depth 
>15 inches) unless soil disturbance is 
limited to predominantly Class 1 (after 
Scott 2007) or soils have coarse texture 
or significant rock content with good 
drainage.

 – Operate on ground with slopes less 
than 15%.

 – Use engineered skid trails with 
directional falling to the trails.

 – Prebunch logs.
 – Do not displace or remove topsoil 

from the skid trails with a push blade.
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Prepare dirt spurs (temporary access roads) 
prior to logging and use them under the follow-
ing conditions:
•	 Yarding distances are greater than 500 

feet (150 m).
•	 There is a need to get the operation off of 

the main logging road system.
•	 Use of a planned dirt spur will lessen the 

number of logging trails or allow sensi-
tive areas to be harvested with minimal 
disturbance.

If dirt spurs are used:
•	 First log out the spur.
•	 Make the spur as narrow as possible.
•	 Limit the amount of topsoil removal 

when removing stumps.
•	 Windrow topsoil along the edge of the 

spur so that it can be used when the road 
is rehabilitated.

•	 Do not operate on dirt spurs during wet 
weather.

•	 Rehabilitate all dirt spurs (via cultivation, 
topsoil replacement, or woody debris 
replacement); water-bar the spur if water 
runoff and erosion are potential issues.

The greatest level of soil disturbance from 
shovel yarding is likely to occur along road-
sides (figure 5.20). Roadside soil disturbance 
is very visual and often gives the impression 
that the level of soil disturbance is widespread 
throughout the unit (public perception). Use 
extreme care when entering and exiting the set-
ting with equipment to avoid detrimental soil 
disturbance.

Suggested BMPs for entering the unit with 
harvesting equipment:
•	 Use natural breaks in the topography 

to enter a setting (avoid wet areas and 
culvert basins).

•	 If using shovel logging, use the shovel’s 
boom to assist turning on the road to 
enter a setting.

•	 Use the machinery arm to lift up the front 
of the machine, walk into the unit, and 
avoid turning track on cut bank (figure 
5.21).

•	 “Quarter the shovel” off the road into the 
setting (figure 5.22).

•	 Use brush and low-grade logs to bridge 
ditches. After use, remove this material.

•	 Minimize the number of entries and exits 
(e.g., fuel equipment before daily entries 
into cutblock).

Figure 5.20. Example of soil disturbance 
caused by shovel-yarder traffic at the 
roadside.
Photo by author Ronald L. Heninger, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.21. Use the shovel’s boom to assist 
turning on the road to enter a setting and to 
lift up the front of the machine.
Photo by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.
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Figure 5.22. “Quarter the shovel” off the road, 
and walk into the setting.
Photo by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.

Figure 5.23. Place tops and limbs on the traffic 
lane and walk on harvest residues before sig-
nificant soil disturbance occurs, particularly 
on more sensitive soils.
Photo by author Alex Dobkowski, reproduced by 
permission of Weyerhaeuser Company.

It is very important to maintain a systematic 
logging pattern to minimize the number of 
trails. Take note of the following:
•	 Keep logging trails as straight as possible.
•	 Minimize the area disturbed by yarding.
•	 Plan shovel trails to parallel but not cross 

suspected shallow subsurface water flow.
•	 Place tops and limbs on traffic lanes and 

walk on harvest residuals before signifi-
cant soil disturbance occurs, particularly 
on more sensitive soils (figure 5.23).

•	 If equipment causes soil and mud to ooze 
up through the slash while trafficking, it 
may cause a problem for site preparation 
and plantation establishment, so monitor 
this carefully. Buried slash can impede 
planting, and the puddled soil and slash 
may impede drainage, causing saturated 
conditions.

Use logging debris when crossing a draw or 
wet area, but make sure you are in regulatory 
compliance. Be certain to remove the debris 
after crossing to reopen drainage, and check for 
other applicable requirements.

Summary
Soil disturbance can be managed to accept-

able levels to avoid erosion and ensure that soil 

productive capacity is maintained through suc-
cessive crop cycles by using soil management 
decision-support tools, including a soil dis-
turbance classification and risk rating system, 
along with crew training and implementation 
of appropriate BMPs, including soil disturbance 
monitoring. In certain cases, soil rehabilitation 
(replacement of topsoil, tillage, and replace-
ment of organic matter and woody debris) may 
be necessary to restore disturbed areas back to 
their full productivity potential (e.g., on tem-
porary logging roads and Class 3 and 4 soil 
disturbances).
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