
TRAILS

GENERAL BEST PRACTICES
Whether constructing new trails or maintaining established trails, you 

should address the safety considerations discussed in this section.

Design and Construction

The design and surface of a trail must be compatible with its 

anticipated use. A biking or horse trail requires more width and 

height clearance than a trail designed for walking. Depending on trail 

use, you may have to consider sight lines. Allow adequate distances 

for bicyclists and in-line skaters to anticipate turns or elevation 

change. Surface materials should be suited to the anticipated use. 

For example, a covering of wood fiber material would not be 

appropriate for a wheel chair accessible trail. A clearing width should 

be incorporated on the trail’s edge. This clearing, often mowed grass, 

provides a space between the trail and natural environment to allow
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users forced off the trail to do so with minimal risk. 

When a trail is constructed near roadways, fragile 

habitat or other potentially hazardous or sensitive 

areas, a transition or buffer zone helps provide a 

barrier. Plantings of natural vegetation, earthen berms 

or fencing can protect trail users from adjacent 

hazards and protect fragile habitat from trail users

Multiuse Trails
Before adding or designating a trail as multiuse, 

consider how coinciding activities affect one another:

  Is the trail clearance sufficient for the amount and 
type of anticipated traffic? Trails require more 
width with more traffic. If the trail is designated 
two-way, this distance will even be greater. Horse, 
bicycle and pedestrian traffic all require different 
horizontal clearance, and when these uses are 
combined, the width of the path must accommodate 
use. Give special attention to the clearing width on 
the trail's edge. This width should be great enough 
to provide room to accommodate users who may be 
forced off the trail. In addition to these horizontal 
distances, you must take vertical clearance into 
account when designating a trail for bicycle and 
equestrian use.

  Are surface materials compatible for the anticipated 
users of the trail? Bicyclists enjoy riding on harder 
surfaces while pedestrians and equestrians like a 
softer surface. Providing separate parallel paths for 
different users may be a more desirable option.

  Have you taken into account line of sight distances 
and trail grades? The faster the anticipated traffic, 
the longer the sight distances required for trail 
safety. Bicyclists and cross country skiiers require 
more time to slow down before entering a curve 
than a hiker. Horses should have time to identify 
oncoming traffic to prevent being startled. Trail 
grade also plays into these sight and stopping 
distances, and factor into the difficulty of the trail 
for different users. 

Multiuse trails should clearly be designated so 

users better understand with whom they share the 

trail. Signs can help clarify usage and alert users to 

protocols and trail etiquette when meeting others.

More design features and maintenance information for 

specific trail usage is provided later in this chapter.

Signage
Signs are important for keeping trail users aware of 

their surroundings and warning of potential hazards. 

Signs can consist of the following:

  Informational signs to provide details about the 
trail and its use.

  Directional signs to inform users where they are 
along the trail and the distance to destinations and 
points of interest.

  Warning signs to alert users to potentially 
hazardous or unexpected conditions of the trail.

  Regulatory signs to inform users of the trail rules, 
traffic laws and regulations.

  Interpretive signs to share educational information 
about the trail environment.

Inspection and Maintenance
You should inspect trails on a regular basis. These 

inspections should include attention to:

  Trail clearance.

  Trail surface condition.

  Bridge structure and integrity.

  Signs of erosion or poor drainage.

  Trash and other obstacles on the trail.

  Condition of signage.

  Hidden hazards, such as poor sight lines, hazardous 

trail borders and unlit tunnels.

When a hazard is found during an inspection, adequate 

warning should be given to notify trail users of the 

condition until it is remedied.

Hand-in-hand with regular inspections is regular 

maintenance. The schedule depends on the designation 

of the trail. A trail designated high maintenance will 

require more frequent work than a trail designated low 

maintenance. Trail maintenance may include:

  Mowing to prevent vegetation from overgrowing 
trail surfaces and to allow users to pull off the trail 
in emergency situations. 

  Removing unhealthy or dead trees, limbs and 
branches that may interfere with trail usage. 

  Trail sweeping to ensure a clear surface.

  Removal of trash from the trailside and receptacles.

  Maintaining condition of trail surfaces according to 
use and any required specifications. 

  Keeping drainage structures clear of debris.

  Removing snow to prevent ice and snow buildup.

Detailed records of trail inspections and maintenance 

are important and should be retained as proof that 

reasonable care has been exercised.
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Trail users can be a valuable resource when it comes 

to spotting deficiencies or hazards on a trail. Have 

a system in place for the public to report problems 

to help identify hazardous conditions quickly. Once 

identified, you must act upon these conditions.

Shared Trails
Often trails are shared with other municipalities. In 

these cases, you should have a clear understanding of 

which entity bears responsibility for inspection and 

maintenance. These responsibilities should be set forth 

in a written agreement, which should also include 

insurance requirements and liability for claims or 

accidents arising out of trail use.

See Chapter 3 for more recommendations about 
written agreements.

ATV AND SNOWMOBILE TRAILS

General Trail Resources
  AmericanTrails.org: A national nonprofit 
organization that works on behalf of all trail 
interests. The website provides online resources for 
planning, building, designing, funding, managing, 
enhancing and supporting trails, greenways and 
blueways. 

  Recreational Trails Program website from the Office 
of Planning, Environment and Real Estate of the 
Federal Highway Administration, U.S. Department 
of Transportation: The website is a portal for online 
resources available through the program. 

  Additional planning, design and development 
guidelines for trails can be downloaded from the 
Minnesota Department of Natural Resources and 
Rails to Trails websites.

Because of the power and speed of snowmobiles and 

ATVs (all-terrain vehicles, also called four-wheelers), 

many factors should be considered when developing 

these trails. Unlike other trail usage, snowmobiles and 

ATVs are governed by Minnesota statutes. In addition, 

the Minnesota Department of Natural Resources (DNR) 

has its own safety rules, laws and regulations. Keeping 

these regulations in mind, you should consider other 

issues when developing these trails:

  It may be necessary to establish and enforce rules 
more stringent than Minnesota regulations. Limiting 
usage during certain times of the year or hours of 
the day and establishing speed limits are examples 
of rules to help reduce instances of property 
damage and personal injuries.

  Trails for motorized vehicles should be segregated 
from other trails. The speed and size of the 
equipment is often not compatible with other trail 
use and can increase “struck by” exposures.

  The width of snowmobile and ATV trails should 
be dictated by the anticipated amount of usage 
and whether the direction of the trail is one-way or 
two-way. Extra width should be provided where trail 
usage is heavy or where users may congregate, such 
as at trail heads or road crossings.

  When designing snowmobile and ATV trails, 
sight lines are important. The speed of vehicles 
requires adequate warning of coming turns and 
other hazards.

  Trails should not cross bodies of water deeper 
than one foot. Trails crossing deeper water risk 
drowning exposure.

  Pay particular attention to road crossings. In 
addition to adequate sight lines, road crossings 
should be adequately marked for trail users. Trails 
should cross roads at a 90 degree angle and be well-
signed. Snow banks should be cleared on either side 
of the trail as they may impede sight and potentially 
narrow the trail at the road crossing.
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  When trails include undulating terrain and higher 
grades, you should incorporate run outs at the 
bottom of steeper slopes to allow trail users time to 
get control of their vehicles if needed. Trails should 
be designed at right angles to slopes to mitigate 
tipping and rollovers.

  Curves on the trail should be as gentle as possible 
and well-signed. Provide wider trail clearance on the 
outside edge of curves.

  Signage appropriate to ATVs or snowmobiles 
should be installed to delineate trails and warn of 
hazards. International Association of Snowmobile 
Administrators provides guidelines for signage and 
placement. (See Resources.)

  You may want to think about transfering risk by 
partnering with a private trail rider organization 
to develop, install and maintain the trail. In 
exchange for this transfer, the organization is 
granted property access. A grant-in-aid program is 
available through the DNR to obtain funds to plan, 
administer and maintain trails when members enter 
into an agreement with a trail rider organization.

CROSS COUNTRY SKI TRAILS

ATV and Snowmobile Trail Resources
  Minnesota DNR website includes information about 
off-highway vehicle regulations and riding. It also 
provides details about vehicle grants-in-aid for 
snowmobiles and ATVs 

  2012 Minnesota State Statutes: Snowmobiles and 
All-Terrain Vehicles

  Guidelines for Snowmobile Trail Signing and 
Placement from the International Association of 
Snowmobile Administrators

Two different styles of cross country skiing are most 

common in Minnesota parks. Traditional, or classic, 

skiing involves the arms and legs moving in a walking 

or running style parallel with the direction of travel. 

This style often uses prepared trails that have pairs of 

ski tracks cut into the snow. By contrast, skate skiing 

involves movements similar to ice skating and is most 

often used on a packed, groomed surface. Consider 

specific design, maintenance and grooming issues 

when adding these trails.

Design
Cross country ski trails are typically not compatible 

with other shared trail usage, as nonskiers can displace 

the groomed trail and track. If the trail is designated 

as a shared trail, adequate signage should be installed 

directing nonskiers away from the set track. In 

addition, you should consider other design matters:

  The width of the trail will vary depending on the 
type of skiing and the direction of users on the 
trail. Ski skating trails require more width than 
traditional ski trails. Two direction trails also 
require more width. Incorporating both styles of 
skiing requires accommodating trail dimensions.

  For best tread surface, locate ski trails along paths 
where snow will remain the longest and be most 
stable. A grass covered surface holds snow better 
than a paved path. Avoid summer use trails that 
are prone to rutting and erosion, as this will 
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  negatively affect the winter surface. You should 
also avoid aligning the trail through wetland or 
across open water.

  More trail clearance should be provided on the 
edges of the trail to allow for accidental pole or ski 
extension beyond the trail.

  Extra room should be provided for areas where 
skiers may fall. These areas would include the 
outside trail clearance on downhill curves and a 
longer run out at the bottom of downslopes. This 
run out also allows skiers to slow their speed and 
regain balance if necessary. In addition, extra trail 
clearance width should be considered for uphill 
slopes where a skier may stop to catch his or her 
breath. This gives other users room to maneuver 
around the stopped skier.

  Curves in the trail should be designed with a longer 
and gentler radius, not a sharp turn.

  Consider providing separate trails with varying 
degrees of difficulty for users with different 
abilities. If space is a consideration, a bypass could 
be included in the trail to allow less experienced 
skiers the option to avoid difficult features. Install 
signs to make users aware of trail difficulty and the 
presence of a bypass.

Maintenance and Grooming
Whether to groom a ski trail should be based on the 

type of skiing offered, the amount of use and public 

expectations for the trail. If the decision is made to 

groom the trail, think about the following:

  The trail should be prepared in the off season. 
Grass should be cut, obstacles removed and ruts 
repaired. This helps provide a more even base for 
the ski trail in winter.

  Grooming should be performed at times of low 
usage and when the weather is cold enough to avoid 
the creation of ice.

To aid in the creation and maintenance of cross 

county ski trails, the Minnesota Department of Natural 

Resources (DNR) has created the Minnesota Trail 

Assistance Program, also known as Grants-in-Aid. Local 

units of government sponsor ski trail organizations 

and enter into an agreement that outlines the duties 

and responsibilities of both parties if the grant is 

approved. When approved, the DNR provides funding 

for the development and maintenance of the ski trail. 

For more information, see the Resources section.

Cross Country Ski Trail Resources
  Trail Planning, Design, and Development 
Guidelines: Minnesota Department of Natural 
Resources; see Section 7 about winter use trails 

  Cross country ski trail grants-in-aid information from 
the Minnesota Department of Natural Resources

FITNESS TRAILS

Fitness trails consist of a path or course equipped 

with obstacles or stations distributed along its length 

for exercising and stretching. The course is designed 

to promote physical fitness training. Each station 

provides specific forms of physiological exercise 

and can consist of natural features or manufactured 

products (stepping posts, chin-up and climbing bars.) 

Design
Sufficient space should be provided around each 

fitness area. Refer to Chapter 22 on playgrounds for 

guidelines concerning design and surface coverings.

Signage
In addition to general trail signage, specific signs 

should be included at each station and at the trailhead.
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A sign at the fitness course trailhead should include 

general information and warnings about the course. 

In addition, this sign should suggest consulting with a 

physician before starting a new exercise program, and 

indicate that the equipment should not be used as a 

playground.

Each station should display a sign with a picture of the 

exercise, along with a statement outlining the purpose 

of the activity, and use information for beginner, 

intermediate and advanced participants.

HORSE TRAILS

Inspections and Maintenance
  Inspect all trails and walkways for holes, erosion, 

obstructions and other hazards.

  Ensure exercise signs are in place and not damaged 
or covered by vegetation. They must be visible 
and legible.

  Trim tree branches and clear vegetation as needed 
around stations.

  Inspect equipment for rotted or splintering wood, 
loose or protruding hardware and other hazards.

  Maintain and repair stations as needed. 

  If stations are damaged, they should be closed until 
repairs are completed.

Refer to Chapter 22 for further guidelines concerning 
equipment inspection and maintenance.

With more than 9 million horses in America today 

and close to 4 million used for recreation, MCIT 

members are offering trails to accommodate the needs 

of equestrian owners. Horse trails can be designed 

specifically for equestrian use or shared with other 

users. You should address a number of specific issues 

related to horses and trail use when considering 

adding equestrian trails.

Horse Trail Design
Whether a horse trail is designated specific use or 

shared with pedestrians, extra consideration should be 

given to trail features.

  A horse and rider require approximately 4 feet of 
width on a low usage multiuse trail. The more the 
trail is used, the more width should be allowed.

  If planning to allow horses on an existing hard 
surface trail, consider placing a softer, separate 
5-foot-wide tread for horses alongside the main 
path. A hard surface provides less traction and can 
harm a horse’s hooves.

  The trail should be kept clear to a height of 10 to  
12 feet.

  Vegetation should be cleared at least 2 feet beyond 
the width of the trail.

  Sight lines should be no less than 50 to 100 feet to 
give the horse warning of approaching pedestrians 
or vehicles.

  If bridges are used on the trail, they should have 
flat, solid decking that does not bounce and offers a 
safe, accessible approach.

  Trails with grades of more than 10 percent to 
12 percent are more difficult to traverse and are 
exposed to more erosion problems, which could 
lead to more maintenance needs and potential risk 
exposures.

  In addition to standard trail signage, it is important 
to post right-of-way signs on shared trails to inform 
users about the precedence of travel for all allowed 
uses of the trail.
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MOUNTAIN BIKING TRAILS

Finally, you should think about the parking area 

designated for equestrian use. It may be prudent 

to include a separate area for horse trailer parking. 

Horse trailers are considerably larger than other 

vehicles. In addition to providing space for the length 

of the trailer, extra room should be made available on 

both the sides and behind the trailer for loading and 

unloading of the horse and gear. A pull-through design 

aids trail users when maneuvering and parking their 

vehicles and trailers. 

Horse Trail Resource
“Designing Shared-use Trails to Include Equestrians”: 

Presentation slides from Anne M. O'Dell 

Mountain biking differs from other cycling as it takes 

place on more rugged dirt roads, trails and sometimes 

specially designed skill parks. Mountain bikes are 

constructed of more durable materials to handle the 

rough terrain. In addition to overall trail best practices, 

there are specific issues related to mountain biking 

trail design and maintenance that you should consider.

Design
  Mountain biking trails should be designed with a 

given level of difficulty. You should visibly post 
signs, detailing this level of difficulty. Consider 
incorporating separate trails of varying degrees 
of difficulty to attract both experienced and 
novice cyclists.

  Post signs to warn of natural outdoor hazards that 
cannot be alleviated.

  If technical trail features (banked berms, ladder 
bridges, skinnies, etc.), are incorporated into 
the design of the trail, provide a fall zone for 
riders who fail to clear the obstacle. These fall 
zones should be free of large rocks, stumps and 
protruding objects. Dirt or mulch could be added 
to further cushion fall zones. 

  Think about adding slow turns and technical 
features to decrease the speed of riders.

Inspections and Maintenance
In addition to applying general trail inspection and 

maintenance, you should give special attention to 

technical trail features. You should inspect these for 

strength and integrity. Items to look for are potential 

rot, splintering, loose or protruding hardware, 

excessive wear and slippery surfaces.

Mountain Bike Trail Resource
International Mountain Biking Association website 

includes resources addressing a number of issues 

about mountain biking, such as grants and fundraising, 

maps and signs, mountain bike research and risk 

management, among others.  
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