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TRAIL BUILDING 101 
Part 1: Trail Planning and Design 

 
by Ed Styskel 

 
--- Do not go where the path may lead, go instead where there is no path and leave a trail. --- 

RALPH WALDO EMERSON, philosopher, essayist, poet (1803-1882). 
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Almost every private forest contains a unique mix of 
interesting features. Ridgelines, bogs, meadows, streambeds, 
rock outcrops, cliffs, caves, shrublands, scenic openings, old 
buildings, and other things make the forest an inspiring place. A 
constructed trail on your property could link those features for a 
lifetime of quality personal enjoyment. 

Trails can provide multiple benefits. Trail walking or running, 
bicycling, equestrian riding, and snowshoeing or skiing are 
inexpensive recreational activities that foster health and fitness. 
Trails can stimulate the imagination and calm emotions. They 
may allow forest access for people with physical weakness, 
physical disability, or wild area inexperience. Trails may even 
increase property desirability and economic worth within a 
community. 

Conversely, constructed trails are like roads in that they are 
long-lasting structures with ground disturbance and concentrated 
human presence. For those reasons, trail location, configuration, 
and zone of influence should be thoughtfully considered to 
minimize the erosion of soils, spread of noxious weeds, 
disturbance to endangered, threatened, or sensitive species, and 
damage to historic or cultural sites.  

Building a high quality trail can be a substantial investment 
of time or money. The American Trails Association estimates 
approximately 1,050 person-hours per trail mile for well-organized 
volunteers to do the work. If contract labor is used instead, the 
cost can be tens of thousands of dollars per mile. On the other 
hand, one northeast Washington landowner built a trail for forest 
management access on open, nearly-level ground that involved 
only a small farm tractor. 

Here are steps to plan and design a trail, plus several ways 
to achieve trail benefits with less environmental impact. 

Step 1. Begin trail design by deciding your purpose and 
goals for the trail. Who are the users (e.g. individuals, small 
groups, or large groups)? What will they do there (e.g. exercise, 
wildlife viewing, nature study, meditation, art painting, etc.)? 
Where will they go (e.g. direct to a single destination, meander to 
multiple waypoints, or loop to the point of origin)? When and how 
often will the trail be used (e.g. season, time of day, multiple daily 
visits, etc.)? 

Step 2. Research and ground-survey the area for its 
features and hazards. If you have a forest management plan or 
are thoroughly familiar with your ownership, many of those things 
may be known. If not, study a paper or digital topographic map for 
an overview. Go online for information on Washington’s rare 
species, noxious weeds, and historical/cultural sites that you may 
not know about. 

Step 3. Plot the tentative trail location on a topographic 
map. You can estimate a trail gradient (in percent) by noting the 
elevation change between map points and dividing that value by 
the distance between them (e.g. 20’ vertical change in 100’ 
distance = 20% gradient). If not familiar with contour maps, see 
How to Read a Topographic Map. 

Step 4. Traverse and flag the route while considering 
the following suggestions on location, configuration, and 
zone of influence. Place ribbon flagging or wire flags on the trail 
centerline at intervals close enough to see from one to the next. 
As you go, measure and mark the accumulated distance between 
each flag to help plot the trail location, features, and total length 
on your map. Use a clinometer to measure segment gradients. If 
you don’t own one, search online for smart phone apps such as 
Clinometer for iOS or Android operating systems. 

LOCATION 
 Stay 100 feet away from your ownership boundary unless 

that line is legally established and marked. This will lessen 
potential trespass liability and damage or annoyance emanating 
from the neighbor. 

 If crossing a heavily traveled road, allow for at least 500 
feet visibility in each direction. Coordinate with the applicable 
governing transportation authority for advice and possible 
signage. 

 Stay at least 25 feet away from a streambank. 
 If stream crossings are necessary, minimize their number 

and consider the seasonal fluctuations of water flow. 
 Route a trail around the edge of high quality, undisturbed 

habitat rather than through its center. This holds true especially 
for streamside, lakeside, or marshy areas that might be animal 
habitat corridors or contain vegetation sensitive to ground 
disturbance and weed introduction. Some wet areas may qualify 

http://www.americantrails.org/resources/planning/index.html
http://www.dnr.wa.gov/NHPspecies
http://www.dnr.wa.gov/NHPspecies
https://plants.usda.gov/java/noxious?rptType=State&statefips=53
http://www.dahp.wa.gov/
http://www.artofmanliness.com/2012/06/27/how-to-read-a-topographic-map/
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for protection from disturbance by federal or state law, and the 
penalties for violation are substantial. 

 Spur off a main trail to reach cliffs, bluffs, scenic 
overlooks, or other hazardous sites. 

 Avoid flat ground with clay soil, silty soil, or a high water 
table. These locations are prone to water puddling and mud. If 
relocation to side slopes is not an option, the trail tread could be 
raised with fill material or special structures could be installed. 
Also, unknown historic or archeological sites are more likely on 
flat ground and less likely on side slopes. 

 Avoid obstacles such as large trees (especially with 
exposed roots), numerous dead trees, rock-fields, wet areas, or 
sites infested with noxious weeds. Such areas can be hazardous 
to users, require extra maintenance, or be the source of weed 
invasion along the trail. 

 On side slopes, place the trail on the uphill side of trees, 
boulders, logs, etc. 

CONFIGURATION 
 Design lateral curves into the trail, especially on level 

terrain. Curves add visual variety and should offer 50-100 feet of 
sight distance ahead.  

 Trail tread width is usually 24-36 inches for hiking/ 
bicycling, and 24-48 inches for equestrian. 

 On side slopes, the optimum hiking/running/equestrian 
trail gradient averages 4-6 percent. A bicycling trail might vary 
over short distances from 0 to 20 percent to be challenging. Trail 
gradients steeper than 10 percent are potentially more erodible 
and may require special construction techniques. 

 On side slopes, an ascending or descending trail should 
provide 100-200 feet of near-level gradient every 600-800 feet to 
let travelers catch their breath. 

 On side slopes, use reverse-gradient dips at ±100 feet 
intervals to catch and move surface water off the trail. This will 
lessen the need or number of constructed water diversions on the 
trail. 

 On side slopes, avoid switchbacks unless they can be 
located in dense brush or other obstacles that prevent 
shortcutting. The trail gradient at a switchback can be increased 
up to 20 percent for short distances. 

 On side slopes, the tread out-slope for a trail should be 
greater than the trail’s gradient. If the trail gradient is 6 percent, 
the tread should be out-sloped 8-9 percent. This ensures that 
surface water runs across the trail rather than turn down it. 

 On side slopes steeper than 5 percent, special trail 
construction techniques may be necessary for safety and long-
term trail stability. These techniques are described in the 
companion article, Trail Building 101, Part 2: Trail 
Construction Techniques. 

ZONE OF INFLUENCE 
 Align a trail along or near existing human-created changes 

in structure (e.g. mature forest bordering a clearcut). This avoids 
the creation of a new ecological edge within undisturbed habitat. 

 Disturb as small an area as possible. Total clearing widths 
are commonly 4-6 feet for hiking, 6-8 feet for mountain biking, and 
8-10 feet for equestrian riding. Respective clearing heights are 8 
feet, 8-10 feet, and 10-12 feet. If trails are used in winter, consider 
increasing these dimensions to counter the sag of snow-covered 
tree limbs and shrubs.  

 Use avoidance, vegetative/topographic screens, or 
glimpse-only-exposure near the habitat of rare animal/plant 
species. The reason is that some species are more averse to the 
presence of humans. Season (e.g. animal breeding or wintering, 

active plant growth, etc.), time of day (e.g. animal foraging, 
resting, thermal regulating, etc.), duration and intensity of human 
activity (e.g. silent vs. noisy), and presence of dogs all affect the 
degree of disturbance. In some situations, a portable or 
permanent viewing blind might minimize animal disturbance.  

Table 1 shows a variety of reactions by different wildlife to 
the presence of humans and can be helpful in planning wildlife 
protection for your trail. Wider buffers than shown below can 
reduce the impact of group, frequent, or noisy trail users. 

 
Table 1. Flight initiation distance (FID) is the distance (in feet) at which a 
wild animal will start to move away from an approaching threat such as a 
single human. (Animals may become aware from a greater distance than 
this but have not yet initiated escape.) The superscript number in the FID 
column identifies the source Reference. 

Species Disturbance FID 

   
MAMMALS   

Elk Hiker in daylight 282’ 2/ 
Hiker w/ flashlight at night 167’ 2/ 

Mule deer Hiker 574’ 2/ 
RAPTORS   

American kestrel Hiker in winter 33–328’ 4/ 
Bald eagle Trail construction and 

shoreline or wetland alteration 
if visible from nest 

≥660’ 7/ 

Trail construction and 
shoreline or wetland alteration 
if conducted Sept. 1 – Dec. 31 
and not visible from nest 

≥330’ 7/ 

Ferruginous hawk Hiker in winter 43-541’ 4/ 
Golden eagle Camper during nesting 1,312-2,625’ 6/ 
 Hiker in winter 344-1,280’ 6/ 
Goshawk Camper during nesting 164’ 6/ 
Merlin Hiker in winter 56-590’ 4/ 
Osprey Boater during nesting 98-459’ 6/ 
Prairie falcon Hiker in winter 79-607’ 4/ 
Rough-legged 
hawk 

Hiker in winter 180-2,953’ 4/ 

SHOREBIRDS   
Black-crowned 
night heron 

Hiker during nesting 102’ 1/ 

Great blue heron Hiker during nesting 105’ 1/ 
Hiker in non-breeding season 102’ 1/ 

Great egret Hiker during nesting 92’ 1/ 
Hiker in non-breeding season 102’ 1/ 

Willet Hiker in non-breeding season 69’ 1/ 
WATERFOWL   

Bufflehead Hiker in non-breeding season 495’ 1/ 
Common 
goldeneye 

Hiker on lake shoreline in 
winter 

328-656’ 6/ 

 
 Prevent (or at least limit the frequency and geographic range) 
your free-roaming domestic pets from using your trail, especially 
dogs and cats. These pets are perceived as predators by wildlife. 
Scientific research offers overwhelming evidence that dogs and 
cats significantly harm wildlife by: (1) causing at least temporary 
relocation from their established territory; (2) disrupting essential 
activities like feeding, breeding, sheltering, and resting; (3) 
transmitting diseases such as canine distemper and rabies to and 
from wildlife; and (4) injuring or killing them. Even the scent of dog 
urine and scat repels wildlife, and those adverse effects remain 
after the pet is gone. Pet waste pollutes water and transmits 
parasites and diseases such as toxoplasmosis to humans. 
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TRAIL BUILDING REFERENCES 
 Trail Design for Small Properties 
 Trail Construction and Maintenance Notebook 
 International Mountain Bicycling Association 
 Equestrian Design Guidebook for Trails, Trailheads, and 

Campgrounds 
 Planning Trails with Wildlife in Mind: A Handbook for Trail 

Planners 
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Ed Styskel is a Certified Wildlife Biologist ® and member of the 
Washington Farm Forestry Association (Northeast Chapter) and National 
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and private consulting, he and wife Elly own 26 acres of forest and 
wetland in Pend Oreille County, Washington. He can be reached at 
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