


*Protects the environment.
Meets the needs of its users.
*Requires little maintenance.

*Minimizes conflict between
different user groups.

© OXO @ NTERNATIONAL MOUNTAIN BICYCLING ASSOCIATION




"The Problem: Erosion

Erosion is a natural
process caused by
water and wind.
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The Solution: Rolling Contour Trails
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Rolling Contour Trall

Built on the sideslope
Sustainable grades g

*Incorporates grade reversals

«Outsloped trail tread

Facilitates sheet flow
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Avoids the Fall Line
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Avoids Flat Areas
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What Is
Grade?

Rise
10 Feet

10+-100x 100 =10%

Run Grade = 10%

100 Feet

Rise

Run
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Five Elements of Sustainable Grade

-



The Half Rule:

Keep the grade of the trail less than half the grade of the
sideslope, to keep water from diverting down the tread.
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The 10% Average Guideline

Average Trail Segment Grade

Elev. 458 feet

Elev. 450 feet Run = 100 feet

8+100 x 100 = 8%
Average Grade = 8%




Maximum Sustainable Trail Grades
Half Rule

*Soil Type

*Rock

«Annual Rainfall Amount
*Grade Reversals

*Type of Users

‘Number of Users

*Difficulty Level

When in doubt, design
trails with conservative
grades.

INTAIN BICYCLING ASSOCIATION



Grade
Reversals
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Grade
Reversals




5% Tread
Outslope
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Trail Ditficulty Rating System

Trail Width

Tread Surfaco

Avaragm
Trail Grade

Maximum
Trail Grade
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and Technical
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e
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Max 15% or
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loose rocks
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Max 15% or
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15% tall or greator

Svoidablr
obstacies may

o presord

May include

lc=mae rorks
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Effective Signage
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Sign Types »

Rpfurn to'
j Red SQUH‘Ftl

Trailnead Kiosks
Directional Signage
Warning Signs
Difficulty-Level Signs
Regulatory Signs

Educational Signs
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Kiosk Slgnage

Let users know the local rules.' w

Provide explanations for
regulations.

Provide information on how to
volunteer. o

List emergency contact

LIMEROCK-FIRM

information. ) GIEd

MOUNTAINBIKE ".,/z RUTS STEEP SIDE'S oS,
TRAILMAP e AND ALLIGATORS,

< " ERULESFORMOUNTAINBIKETRAILS
iti ORI THEINCLIIES 5LOPES, SURFACE AND OBSTACLES ASSOCIATED

Be pOSItlve rather than e WITHBIKE TRAILS PRESENT THE POTENTIALFOR INJURY,

' i, PLEASERIDE AT YOU OWNRISK.
negatlve ey ® THIS TRAILWAS DESIGNED FOR PFRSONS OF AN ADVANCED SKILL LEVEL,
YOUMUST OETERIIINE YOUAREPHYSICELLY FITAD PROPERLY
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Intersection

Runs Through It Trail

i"

Mever ride alons

Practics Eroslon-Free cycling
Stay on the trall

kuold wet conditions

Dot itter

Ba considerats of the snvironment
Wear a helmet
hmuﬂlﬂﬂ'Iﬂ.' |

USRS
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Interpretive
and
Educational

Sighage
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DirectionalSignage
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OF J
DURANGO”,

trail

-
———— e m———

.
P LT P

paved trail

trailhead @

3 dirt road

£ (closed to most vehlcles)

* USE OF ALL TRAILS
SHOWN ON THIS
MAP IS AT YOUR
OWN RISK!

* None of the entities
listed on this map, nor
any of the landowners,

| take any responsibility
for the condition of the
f trails shown or the

activities that you may
encounter theraon,

+ STAY ON TRAILS
AND EXPECT
ONCOMING
TRAFFIC!

* Some of the trails in
this araa are on private
land and permission to

] use them may be
withdrawn at any time.

LA PLATA COUNTY

» Fort Lewis College & FLC Foundation
= Colorado State Board of Agriculture

* First Presbyterian Church of Dur:

'ém CITY of A

T DURANGO
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Managing Visitors
Through Trail Desig

=

Sl TV
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Eleven Steps to Better Trail Design



Step 1:

Get Permission
and Build a
Partnership
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Step 2:
|dentify
Property
‘Boundaries
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Step 3:
Determine
Visitors
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Pedestrians
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Equestrians
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Mountain Bicyclists
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Mobility Challenged
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' Step 4:
Identlfy Control
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Positive Control Points: Negative Control Points:

*Trailheads
*Scenic overiooks
. *Unique vegetation

| *Rock outcroppings

+« \Water features

*Turning platforms
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Stacked Loop trail System

Outer Loops
Tight and Technical

S

Step 5:
Middle Loops f Configure
Nature LOO ps

Walk
Challenge

Park Core Loop
Open and Flowing

Horse Trailer Parki d
Parking and %r l?hg ag
Trailhead rarinca
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Step 6:
Plan a
Contour Route
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Trail Flow

Open and Flowing

Step 7:
Determine Type
Tight and Technical Of Trall FIOW

Poor Flow - abrupt transitions from one type of flow to another.
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Open and Flowing
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Tight and Technical
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Walk and
Flag the
dor

Step 8
Corri
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Step 9:
Develop a
Construction Plan

Determine:

*Trail dimensions
*Construction technique
*Time and cost

Labor pool
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Chestnut Ridge Trail Construction

Step 10:
Conduct an

Assessment
Study

*Biological

*Cultural

*Archaeological

Work with land
manager to
determine the
Process
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Flag the Final
= Alignment
and Confirm
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Safety

Tool Safety

«Safety begins with a good
grip
*Check before swinging

*Be alert for hazardous
footing

*Right tool, right job

A sharp tool is a safe tool
«Carry the tool properly
*Travel safely

-Stay alert!
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Mechanized Tools

™
.

fvoluntedfgonnection

ol
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Trail Construct
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“Build it right, build it once.”



Trail Corridor

Clearing the

S 282y Trail Corridor

'; How
Wide?
How

High?

Trail Tread

: Trail Corridor :
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Digging Out Roots

SR T

ot

Removing

Trees and
Brush
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Building Bench Cut Trails

Pin Flag

Step 1: Dig the tread.

Scratched line to show

Broadcast all debris.

Broadcast all debris.

Step 3: Outslope
the trail tread.

Step 4: Compact
the tread.

Step 5: Finish
the tread.

Sculpt a 5% Outslope

Compact Backslope
and Ceritical Points

Remove pin flags and
spread debris to disguise
construction work.
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the Tread
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el g

| ? Step 2:
 Cut the

| ~ Backslope,
.
'  Broadcast

......
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Flat Trail Tread
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Step 3.

Outslope the Traill

Tread
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Step5 Finish
_ . ' ‘the tread and
- Biig :J. i i mask the

* 4 construction
;area
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Climbing Turns

Climbing Turn

Trail passes

briefly through Natural or
fall line. Placed Barrier Outslope

/5%

~ Grade
, Reversals

Sideslope
7% maximum.

Outslope
5%
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Climbing Turns

Keep turn
radius as wide
as possible.

Sideslop
7% maximum.

Grade
Reversals

Outslope
5%

Short section of trail (the
apex of the turn) lies directly
in the fall line.
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Rolling Crown Switchback
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Rolling Crown Switchback

Rolling Crown Switchback

Water drains Tread should
out the back be insloped
of landing. approaching

Grade
Reversal

Natural or
Placed Barrier.

Sideslope
10% or
greater.

Crowned landing ]
sloped 5% in all gﬁf;% Sfelguld be

directions. following landing.

Retaining Wall
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Rolling Crown Switchback

Insloped

Drainage Grade
' Reversal

Sideslope
10% or
greater.

Crowned Landing
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Choose
the
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Build the
Turning
Platform
and
Retaining
Wall
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Toe-In and
Lock Base
Together
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Assure A Tight Fit
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Back-Fill With Soll
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Construct
Layer 2 Assure
» Datter on Wall

Assume 1’ of wall/10% sideslope
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Keep Tamping
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Deck
Radius as
wide as
largest trail
user
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Completed,
Insloped EXxit
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The

Final
Product
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Insloped Turns

Insloped Turn

Natural or
Placed Barrier

/

Backslope blended with
insloped tread.

— | ' _ B N Grade

Insloped tread | - Reversals
through turn. \

Retaining Wall

Large drain allows trapped
water to escape.
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Insloped Turns

Grade
Reversals

Large drain allows trapped
Insloped tread water to escape.
through turn.

Sideslope grade of
25% or less is best.
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Insloped Turns

Step 1: Choose
the Location.

Step 2: Build a
Turning Platform

and Retaining
ELER

Step 3: Build the
Insloped Turning
Area.

Step 4: Fine-Tune
the Turn.

© OXO @ NTERNATIONAL MOUNTAIN BICYCLING ASSOCIATION



Wetlands and Water Crossings
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Water crossings should be av0|ded

whenever p033|ble

Minimize the
Impacts to the
stream channel.

Minimize the
impacts to the
streamside
environment.

Create a safe and
sustainable
passage for all trail
users.

Minimize the
number of
crossings.

N
g
;
: i
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General Guidelines for Water Crossings

. Consult with

. Include Grade

Land Managers.

. ldentify Water
Crossings as
Key Control
Points.

. Carefully Design ~ ©
Crossing :
Approaches.

Reversals.

. Mimic the

© OXO @ NTERNATIONAL MOUNTAIN BICYCLING ASSOCIATION
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Drainage Crossings

Proper Drainage Crossing

Water stays in
Drainage drainage (good).

Trail descends

into drainage ImproperDrainage Crossing

from both sides. )
Water can divert
down trail (bad).
Drainage

Trail climbs
into drainage.
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Armored Crossings

Construct at
grade

Fit should be
tight

Extend
armoring
beyond
perceived wet
area
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Stone Culve
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Prefabrlcated Culverts
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Lack of Engineering or Maintenance
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T_|s for chcessful Brlde Buﬂdmg
ﬂrd.:!... " 1- +'?. "Q? i ‘:ﬂ el < .
-Make the brldge high enough.
*Extend approach ramps well onto the trail.

-' *Bridges and their approaches should not have sharp turns.

| *Design the bridge so that travelers on either end can see each
§ other.

| *Design bridges with the users in mind.
l *For wooden bridges, use screws and bolts instead of nails.
' «Avoid letting stringers touch the ground.

*Use rot resistant wood if using unfinished wood.

*Bark must be stripped off the lots you use.

+Consult an experienced bridge buulder




Wetlands
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Boardwalk

Construction
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Trall Maintenance
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Traill Assessment

Create an
Assessment
and Repair
Sheet

Walk or Ride
the Trail

Confer with &=
Land Manager £

Assign Work
Crews -
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Corridor Clearing
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ldentifying Trail Problems:

User-Caused Erosion

«Steep trails
Wet trall
*Social trails

| “Trail braiding,
~ widening, and tread
| creep

L -Brake bumps
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ldentifying Trail Problems:

Water-Caused Erosion

Fall line trall
*Trail lacks outslope

*Trail lacks grade reversals
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Drainage Solutions

Water flows down
sideslope.

Berm develops
on outside of
tread.

Water trapped
on trail.

Cupped trail tread
prevents proper

drai Deberm the trail by
rainage.

scraping the mounded dirt

off the tread’s edge, and
%x reestablish a 5% outslope.

o 0
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Knicks

w =

Knick outslope
15% maximum.

5-10 Feet
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Rolling Grade Dip

Rolling Grade Dip

Knick
o Rl'dmp 0, ; \ Outslope15% max.
Jutslope 5% \

Ramp
10-20 Feet
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Create and
Excavate the
Knick
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v Broadcast Soil

W G

., for gentle ramp
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Waterbars: Good Intentions, Bad Results
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Rerouting and Reclaiming Damaged Trails

.when the trail...

e
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Design a fun and sustainable reroute
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Trail Closure and Reclamation

Trail Closure and Reclamation

Create a smooth transition
onto new trail.

\g 7 2=

New contour trail
reroute.

Block sightline
to old trail.

Install check

dams to A ' .
retain soil. Reclaim old trail

with soil, rocks,
debris and plants.
Break up old
trail tread.

Old fall-line trail
eroded and gullied.
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