
Forest Products Modernization: 
I n n o v a t i o n  U n d e r w a y 
Using Virtual Boundaries to 
Define Timber Harvest Units
Cutting unit boundaries define where timber harvest or other 
resource management activities will take place. It is important 
for the locations of these boundaries to be clearly identified to 
ensure these activities only occur in the designated areas and 
do not spill over onto private lands or ecologically sensitive 
areas. Typically, sale or project boundaries are designated 
using signs, as needed, and painted or other boundary 
markers used to identify the cutting units, payment units, and 
sale area or project area boundaries. Painting boundaries is 
one of the more costly practices associated with timber sale 
preparation. These costs can be reduced by using virtual 
boundaries: clearly identified cutting unit boundaries that are 
unpainted or otherwise unmarked. 
There are two types of virtual boundaries: 
Discernable: A natural or constructed feature so conspicuous 
that it can be identified from a sale area map. Examples of 
discernable boundaries are roads, meadows, and  
rock outcrops.
Geo-fence: A virtual perimeter for a real-world geographic 
area. A geo-fence can be generated using a radius around a 
point location or a predefined set of boundaries. The geo-
fence is typically paired with a global navigation satellite 
system (GNSS) receiver with processing software that 
responds to the boundary.
Although a geo-fence is an exact line that accurately 
describes the cutting unit boundary, relocating that boundary 
is not exact. All GNSS receivers contain some level of 
accuracy error, so the geo-fence will also have to incorporate 
some level of accuracy error when determining where the 
boundary is located. The level of accuracy error is based on 
the risk the forest is willing to accept around that boundary. 
Both the purchaser and the USDA Forest Service must use 
GNSS receivers that meet the determined level of  
accuracy error. 
Geo-fences may not be appropriate where there is high risk 
of unintentional resource damage beyond the designation 
unit boundaries. Boundaries must be painted when the risk 
of unintentional damage will affect non-Forest Service land, 
impact the economic concerns of other partners, or impact 
sensitive or protected areas.

Use of GNSS receiver in the field. Forest Service photo by Barbara Menzel.

Ingredients for Success 
The technology for use of geo-fence virtual boundaries is 
already in use by the Forest Service. Increased use of virtual 
boundaries will require:
• Buy-in and hardware investment by logging contractors.
• Training for contracting officer enforcement.
• Forest Service contracting language and

implementation guidelines.
• A risk assessment for every boundary where a virtual

boundary is proposed.

Lessons Learned
Discernable boundaries have been used successfully and 
are encouraged. Geo-fences are being explored in test 
settings and on a few pilot timber sales. Their use has 
the potential to save time and paint designating resource 
management areas. However, the cost of administering 
these boundaries are still being explored as the enforcement 
of contract requirements and detection of trespass are 
more complex.

Next Steps
Planners in several regions have expressed the desire 
to use geo-fences and discernable boundaries for future 
projects. Discernable boundaries are permitted under 
current Forest Service regulations. Forest Service policy and 
contract language concerning geo-fence implementation 
are currently under development. Education for both 
Forest Service personnel and contractors will be necessary 
to successfully incorporate geo-fences into resource 
management projects.
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