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Welcome!

Sustainable trail planning, design, and 

construction isn’t “rocket science”, but it is a 

little bit of math, a little bit of science, and a 

little bit of art.

m = x2-x1

y2-y1



Trail Experience

FIRST, define the trail experience we 

want to offer to the user.

The answer will 

affect trail 

planning, design, 

construction, 

maintenance, 

and 

management.



Trail Experience

What experience will the trail offer 

to the trail user?

• Hike

• Mtn. Bike

• Horse

• Multi-use

• Narrow

• Wide

• Smooth

• Technical

• Beginner

• Intermediate 

• Advanced

• Gentle

• Moderate 

• Steep



Trail Experience

What affects the trail experience?

Trail Specifications

• Trail Length

• Tread width

• Corridor width and 

height

• Tread surface

Trail Design

• Setting

• Points of interest

• Connectivity

• Loops

• Grade or steepness

• Location

• Technical features

• Flow

Trail Management

• Level of maintenance

• Wayfinding (signs and 

blazes)

Trail Users

• Skill level

• Expectation

• Other trail users



Trail Experience

What experience will the trail offer 

to the trail user?

Designed Use
Managed 

Use
Width

Average 
Grade

Trail Characteristics

Beginner Horse Horse/Hike 5' < or = 5% Smooth surface, gentle ups and downs, ADA

Intermediate 
Hike

Hike Only 3'

10% with 
some short 
sections up 
to 20%

Smooth to variable surface, gentle to 
moderate ups and downs, may include steps

Advanced Bike Hike/Bike 18”

10% with 
some 
sections 
greater that 
20%

Narrow, technical surface (uneven soil 
surface dominated by rocky, rooty, natural 
terrain features), moderate to steep ups and 
downs with considerable change in 
elevation, bermed turns, technical trail 
features (built or natural obstacles requiring 
negotiation such as drop offs, jump lines, 
rock gardens, gap jumps, skinnies, and teetor
totters)



Trail Planning

NEXT, identify control points.

Control points tell us where the trail will go.

They can be positive, negative, natural, or man-made.



Trail Planning

NEXT, identify control points.

A trail connects positive control points while avoiding 

negative control points . . .



Trail Planning

NEXT, identify control points.

A trail connects positive control points while avoiding 

negative control points . . .

SUSTAINABLY



Definitions of Sustainable Trails

What does SUSTAINABLE 

mean?



Definitions of Sustainable Trails

Three Components of Sustainability
Environmental

Social Economic



Definitions of Sustainable Trails

• Supports current and future use with minimal impact to the 

area’s natural systems.

• Does not adversely affect the area’s animal life.

• Accommodates existing use while allowing only appropriate 

future use.

• Requires little rerouting and minimal long-term maintenance.

– National Park Service (NPS), January 1991

A sustainable trail…



Definitions of Sustainable Trails

• Protects the environment.

• Meets the needs of its users.

• Requires little maintenance.

• Minimizes conflict between different user groups.

– International Mountain Bike Association (IMBA)

A sustainable trail…



Trail Design

How do we maximize trail 

sustainability?

Think about WATER!



Sustainable Trail MaintenanceTrail Design



Trail Design

How do we maximize trail 

sustainability?

1. Put the trail in the right place.







Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack

Trail Design



Trail Design

What does SUSTAINABLE 
mean?

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack



Trail Solutions:  IMBA’s Guide to Building Sweet 

Singletrack

Trail Design



What does SUSTAINABLE 
mean?
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What does SUSTAINABLE 
mean?



Trail Design

How do we maximize trail 

sustainability?

1. Put the trail in the right place.

2. Incorporate the five essential elements of 

sustainable trails into design and 

construction.



Trail Design

Five Essential Elements of 

Sustainable Trails

1. The Half Rule

2. The 10% Average Guideline

3. Maximum Sustainable Grade

4. Grade Reversals

5. Outslope



Five Essential Elements of Sustainable Trails

The Half Rule and 10% Average 

Guideline

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack



Five Essential Elements of Sustainable Trails

• Half rule

• Soil Type

• Rock

• Rainfall

• Grade Reversals

• Types of Users

• Number of Users

• Difficulty Level

Maximum 
Sustainable 
Grade

Steepest section of 
trail that is more than 
about 10 feet in 
length



Five Essential Elements of Sustainable Trails

Grade Reversals

A grade reversal is 

part of the trail 

design.  It is “put in” 

during trail layout.

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack



Five Essential Elements of Sustainable Trails

Outslope

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack



Trail Construction

How do we maximize trail 

sustainability?

1. Put the trail in the right place.

2. Incorporate the five essential elements of 

sustainable trails into design and 

construction.

3. Construct the trail correctly.



Trail Construction

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack

Vertical Trail Corridor

Horizontal Trail Corridor



Trail Construction

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack



Trail Construction

Trail Solutions:  IMBA’s Guide to Building Sweet Singletrack



Trail Construction

Tread Construction

• All stumps should be completely removed.

• The trail corridor should be cleared of all limbs, 

brush, vines, and vegetation.



Trail Construction

Tread Construction

• The trail backslope should transition smoothly to the 

hillside above.

• All trail tread should be outsloped 3-5%.

• All vegetative/root matter should be removed except 

for large feeder roots which should be covered with 

soil.



Trail Construction



Trail Construction

Design considerations for -

• Equestrians

• Mountain Bikers

• Hikers

• OHVs?

• Trail runners?
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Trail Construction

Design considerations for -

• Equestrians

• Mountain Bikers

• Hikers

• OHVs?

• Trail runners?



Trail Maintenance and Management

How do we maximize trail 

sustainability?

1. Put the trail in the right place.

2. Incorporate the five essential elements of 

sustainable trails into design and 

construction.

3. Construct the trail correctly.

4. Maintain and manage of trails.



Trail Maintenance and Management

All trails require 

maintenance . . .

Trees grow and water flows.









Trail Maintenance and Management

All trails require 

maintenance.

1. Once a month, check for downed 

trees.

2. Twice a year trim the corridor.

3. Every 2-3 years, get the water off the 

trail.



Trail Maintenance and Management

How do we maximize trail 

sustainability?

1. Put the trail in the right place.

2. Incorporate the five essential elements of 

sustainable trails into design and 

construction.

3. Construct the trail correctly.

4. Maintain and manage of trails.



Trail Maintenance and Management

Trails require 

management . . .

1. ALL users impact the trail tread surface.

2. Soil on the tread is loosened, compacted, 

moved, and disturbed.

3. We can minimize this impact through 

planning, design, construction, 

maintenance, and  management.



Trail Maintenance and Management

Planning

1. Plan the trail in the right place.



Trail Maintenance and Management

Design

1. Plan the trail in the right place.

2. Design the trail with the experience in mind.



Trail Maintenance and Management

Construction

1. Plan the trail in the right place.

2. Design the trail with the experience in mind.

3. Construct the trail for long-term sustainability.



Trail Maintenance and Management

Maintenance

1. Plan the trail in the right place.

2. Design the trail with the experience in mind.

3. Construct the trail for long-term sustainability.

4. Maintain the trail on a regular basis.



Trail Maintenance and Management

Management

1. Plan the trail in the right place.

2. Design the trail with the experience in mind.

3. Construct the trail for long-term sustainability.

4. Maintain the trail on a regular basis.

5. Manage the trail to minimize user impact.



Learn More!!!

Want to learn more?

1. Email me – tim@dbdplanning.com

2. Buy the book/watch the video -

https://www.youtube.com/watch?v=XxTM3i

uRzZk&t=1548s

3. Take a class -

https://www.rockinghamcc.edu/coned_cat

/duke-energy-trails/

4. Check out other online resources -

https://www.pcta.org/volunteer/trail-skills-

college/trail-skills-college-course-curriculum/

mailto:tim@dbdplanning.com
https://www.youtube.com/watch?v=XxTM3iuRzZk&t=1548s
https://www.rockinghamcc.edu/coned_cat/duke-energy-trails/
https://www.pcta.org/volunteer/trail-skills-college/trail-skills-college-course-curriculum/


Questions?

Tim Johnson

Senior Planner


