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Trail Layout and Design

Today's Activities

• Morning 
Lectures 

–Design 
Concepts

–Layout 
Principles
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Trail Layout and 
Design
Days Activities

f b

• Afternoon 4 
Hour Lab

Afternoon Lab 
Activity

Big Rock Trail

Marin Open
Space District

Cottonwood 
Valley
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Trail Layout and Design
Lab Activity• Task 

Hazard 
Analysis

Trail Layout and Design
Days Activities

Morning Lab Activity

• Abney Hand Level and Clinometer 
Orientation



4

Trail Design Concepts

Trail Design Concepts
Objectives

• Learn How Types of Users, Trail Classes 
d St d d Eff t D iand Standards Effect Design

• How The Planning Process Affects Design  
• Ability to Establish Major and Minor Control 

Points in Trail Corridors
• What is Reconnaissance?
• How to Design for Land Capability, 

Aesthetics, and Safety Concerns
• The Role of Resource Specialists for Review 

Before Laying a Flagged Alignment
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Identify the Trail 
User

•User Types Dictate
Design Criteria

Hikers and 
Backpackers

Users 
with 

MobilityMobility 
Devices
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Wheeled Users

Leisure 
Recreation
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Equestrians

Winter Users 
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Motorized 

Multiple Users 
Groups
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High Use Pedestrian Settings

New Outdoor Access Guidelines for 
Trails

Outdoor Recreation 
Access Routes

New or Altered 
Trails May Need 
to Comply
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Identify the 
Trail 
Classification

Trail 
Classification 
MatrixMatrix

Determines Objective 
Level of Use

Determine Specifications & Standards – Based on 
User Group, Classification and Season of Use
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Identify Points of Connection

• These are the Points of Beginning and End• These are the Points of Beginning and End 
of Your New Trail Alignment

• They Exist on All New Trail Layout

i f il– A Reroute Fix of Poor Trail

– A New Trail Proposal

Trail Heads
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Visitor Use Areas

Visitor 
Destinations
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Interagency Trail 
Connections

Use and Beginning and Ending 
Identification is Done During theIdentification is Done During the 
Planning Process 

Other Planning Information is aOther Planning Information is a 
Literature Search 
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Managing Agencies General 
Management Plans

Managing 
Land Unit  
Trail Plan
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ManagingManaging 
Land Unit  
Natural 
Resources 
Inventory and 
ManagementManagement 
Plans

Cultural 
Resources 
Inventories, 
Evaluations 
and 
Management 
Plans
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Soil Maps and 
Publications

Hydrologic 
Records
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Threatened 
and 
Endangered 
Species 
Reports or p
Habitat 
Conservation 
Plans

Threatened 
and 
Endangered 
Plant  
Reports or p
Surveys 
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Geographic 
Information 

Systems Maps

Research Cooperating Agencies GIS 
Data Bases
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Aerial 
Photos

http://earth.google.com/
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Historic Photographs
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Topographic Maps
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Literature Search Allows for a 
Detail Corridor Alignment

• Knowledge of the Land Increases

• Establish Connectivity with Adjoining Land 
Managers

• Identify Sensitive Areas to Stay Away From

• Knowledge of Land Capabilities Limitations

• Broad Expanse of Land Narrowed to a          
Trail Corridor 

With Information Gathered Propose a Trail Corridor
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Work Completed in Your Office Not 
the Field

• User Type
• Classification Identification
• Points of Destination 
• Literature Research
• Trail Corridor Alignment (on paper)

Further Corridor Work Before 
Going Into Field

• Identify Major Control Points• Identify Major Control Points
• These are areas that the Trail 

Corridor NEEDS to Go To or Miss
• Break The Trail Corridor into Smaller 

U iUnits
• Major Control Point to Major 

Control Point
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Rivers or Bodies of 
Water

Major Control Points

Large Land 
Slides
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Rock Cliffs or 
Bluffs

Pre-Contact 
CulturalCultural 

Resources
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Euro-American Cultural 
Resources

Park Facilities or 
Other Areas of 
Special Visitor 

Interest
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Major Road or Highway 
Crossings

Property Boundaries,      
In-holdings, Easements
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Get the Big Picture

Try to get a High Visual 
Overview of the Shorter 
Corridor Unit

Helicopter

Fire Agency
Coast GuardCoast Guard
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High Prominent Ridges, Lookouts

From Open Bodies of Water
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Get a Good Visual Survey of the Land 
Before You Jump into the Brush

Reconnaissance
Ground Checking the 
Trail Corridor Identified

Identification of Minor

Reconnaissance Process
Occurs Between Major Control Points

Identification of Minor 
Control Points
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Reconnaissance

It Can Be Much 
Easier to Perform 
Reconnaissance in 
Winter MonthsWinter Months

Minor Control Points

• Identified During the Reconnaissance• Identified During the Reconnaissance 
Process

• Features in the Trail Corridor that will 
Dictate the Alignment of the TrailDictate the Alignment of the Trail

• Discovered and Worked Around During 
On-the-Ground Reconnaissance
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Rock Outcrops

Rock Outcrops
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Stream 
CrossingsCrossings

Fully 
Investigate for 

Proper Trail 
Alignment

Establish High Water Flows
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Large Trees are Minor Controls

Smaller Trees can be             
a Primary Resource
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During Reconnaissance      
Ground Check Land Capability

Scarps 
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SmallerSmaller 
Slides Not 
Previously 
Identified 

Sometimes Obvious
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Look Hard 
Vegetation Hides Old Slides

Be Leary of Standing/Ponding 
Water
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Pistol Grip 
Trees
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Tilted 
TTrees

Open Canopy
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Land Capability
Soils

Soils Range From Rock to Sand

Trail Grade is Dependent on Use 
Type, Soil Type and Season of 
Use

Sandy Soils
Appear Stable
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Sandy Soils
Appear 
Stable

Until SlightUntil Slight 
Grades
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Clay and Silt 
Deposits

Clay Soils Lose Structure with 
Moisture



43

River Gravel Deposits

•Contain Better Matrix of Material Size, Rock,

Some Silts and Less Claysy

•River Gravels Have Better Sustainability 

•River Run Parent Gravels are Missing Fractured

Faces for Locking

Angular 
Fractured

RockRock

Shales

dGood 
Material 
Matrix
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A Good 
Material Matrix 

Will Compact andWill Compact and 
Keep Soil Moisture 

Content

S t in G deSustains Grade 
and Heavy Use

While Traversing the Corridor 
Be Noting These Other 

FeaturesFeatures
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Wetlands-Sensitive Areas

Indicator 
SpeciesSpecies

Each Area has Species 
that Indicate 

Wet/Saturated Habitat

Identify these during 
your Reconnaissance 
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Slope and 
Aspect

South AspectSouth Aspect

Effects Snow 
l h dMelt, Shade, 

Vegetation

North Aspect

Vistas and 
Views



47

Search for Opportunity for Views 
the Trail User Enjoys a Vista

Aesthetics

Design in 
Visitor 

Attraction
Areas
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Flowering Native Plant Species

Specimen Trees, Etc.
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Wildlife 
Resources

Design Trail 
Corridor Away if 

Sensitive

Design To, if No 
Impact, for Visitor 

Experience

Historic 
Resources, 
If Not 
Sensitive

They Offer 
the Visitor
a Sense
of Self 
Discovery
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Keep Your Eye Open 
for Sensitive Cultural 

Resources

Studies Indicate Visitor Preference 
to Feel, Hear and See Water

If Access is 
Not Provided 

the Public 
Will “Take It”
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Visitor SafetyVisitor Safety 

Be Conscious of 
Talus Slopes and 
Ro k F ll A eRock Fall Areas

Avalanche Slide Areas
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Avoid
Hi h Wi dHigh Wind 

and 
Lighting 
ProneProne 
Areas

• When You Identify Controls and Unique 
Features Track Them With Altimeter and 
Plot on Topo Map
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Rock Bluff

Potential    
Stream Crossings

Land Slide

Pot Shards/Arrow Heads

Excessive Steep Slopes

Pot Shards/Arrow Heads

• Keep Track of Rough Grades• Keep Track of Rough Grades 
With Clinometer

• Narrowing a Rough Trail• Narrowing a Rough Trail 
Corridor
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• When Your Trail Corridor Is 
Narrowed Sufficiently 

• Get Your Resource Specialists 
Involved on the Ground

• Before ANY Flagging Takes Place
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Consultation 
and Surveys 

onon    
Sensitive, 

Threatened 
and 

d dEndangered 
Wildlife 
Habitat 

Hydrologist Review of 
Stream Crossings
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ArchaeologistArchaeologist 
Cultural Survey 

of Corridor 
Alignment

Trail Design Concepts
Conclusion

• Establish User Type• Establish User Type
• Classify and Establish Standards
• Perform Literature Search
• Establish Broad Corridor Alignment
• Identify Major Control Points• Identify Major Control Points
• Perform Big Picture Overview
• Field Check by Reconnaissance
• Establish Minor Control Points
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Trail Design Concepts
Conclusion

• Assess Land Capabilities• Assess Land Capabilities
• Take Advantage of Inherent Aesthetics
• Identify Safety Concerns
• Rough Map Control Points and Trail Corridor
• Bring In Resource Specialists for Review• Bring In Resource Specialists for Review 

Before Laying a Flagged Alignment
• Now Final Alignment Identification Can 

Begin


