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What makes a trail
accessible?

Providing trail access information
Preventing access barriers
Improving trail surfaces
Protecting the environment
Meets accessibility guidelines




Access Gulidelines

« Architectural Barriers Act Accessibility
Guidelines (ABAAG)

e U.S. Forest Service Guidelines
(FSORAG)

¢ Scope

rails

Outdoor Recreation Access Routes
Outdoor Recreation Elements




Access Guideline
Characteristics

-Surface -Clear Tread Width
-Openings -Protruding Objects
-Tread Obstacles -Passing Space
-Running Slope -Cross Slope

-Rest Intervals -Edge Protection




Four General Exceptions
for ABAAG: Exception 1

Where compliance would cause
substantial harm to cultural, historic,

religious, or significant natural features
or characteristics




Exception 2

Where compliance would
substantially alter the nature of the

setting or the purpose of the facllity,
or portion of the facility




Exception 3

Where compliance would require
construction methods or materials
that are prohibited by federal, state,
or local regulations or statutes




Exception 4

Where compliance would not be
feasible due to terrain or the
prevailing construction practices




Trail

Surface-ADDAG

ORAR

Firm and Stable Firm and Stable




Measurement of Surface
FiIrmness and Stability

Rotational penetrometer developed
to objectively measure surfaces

Portable device that can be used In
the field

Allows measurement of carpets,
playgrounds and trail surfaces




Rotational Penetrometer

ODbjective surface
measurement device

Draft Standard for
measure of firmness
and stability under
development

Available from
Beneficial Designs




Rotational Penetrometer Readings

Surface Firmness Stability
Decomposed Granite 0.18 0.82
Gravelpave?2 0.17 0.38
Geoblock2 0.17 0.41
Envirogrid Geoweb 0.18 0.44

EGA20 Geoweb 0.20 0.62




Rotational Penetrometer
Readings-Gravelpave 2

Before Application
Firmness Stability

0.18 0.77
0.17 0.87
0.17 0.77
NE 0.88
0.18 0.79
0.18 Avg 0.82

After Application

Firmness Stability
0.17 0.37
0.17 0.38
0.18 0.42
0.17 0.35
0.18 0.40
0.17 Avg 0.38




Clear Tread Width-ADDAG

Trail ORAR

36" Minimum 36" Minimum
32" Exception 32" Minimum




Openings-ADDAG

Trall ORAR
Max 72" diameter Max 72" diameter
Elongated openings Elongated openings

Y4’ sphere Ya' sphere




Protruding Objects-ADDAG
Trail ORAR

Less than 80" Less than 80




Tread Obstacles-ADDAG
Trail ORAR

Up to 2" Up to 17

Exception up to 3” Exception up to 2”




Passing Space-ADDAG

Trail ORAR
At least 60" width At least 60" width
1,000 foot interval 200 foot interval

Minimum minimum




Running Slope-ADDAG

Trail ORAR

5% any distance 5% any distance
8.33% up to 200 ft 8.33% up to 50 ft
10% up to 30 ft 10% up to 30 ft

12.5% up to 10 ft




Cross Slope-ADDAG

Trail ORAR

5% maximum 3.3% maximum




Rest Intervals-ADDAG

Trail ORAR

60" length 60" length

Slope less than 5% Slope less than 5%
Wide as widest Wide as widest
adjacent trall adjacent trall

Segment segment




Edge Protection-ADDAG

Trail ORAR

3" minimum height 3" minimum height

Where provided Where provided




Outdoor Recreation Elements

Picnic Tables Grills
Benches Water Fountains
Restrooms Showerheads




Assessment and
Compliance

Inventory existing facilities and
Infrastructure

Determine compliance with existing
ADAAG and Developed Outdoor
Recreation facilities

Create transition plan with goals and
objectives for accomplishing access




Development of a Complete
Outdoor Recreation

Assessment Process

Develop and validate a repeatable
assessment process for all Outdoor
Recreation Elements

Create Instructions and data collection
forms to determine compliance

Set up electronic data collection and data
base for management of information




DORAP Deliverables

Data collection forms with instructions
Software to record and export data

Tool kit for performing all measurements
One day training course on DORAP
Web based DORAP training course

Combine with UTAP for comprehensive
training




DORAP applies too

Urban or rural trails of any type
City, county and state parks
Picnic and camping facllities
Visitor centers and rest areas

Any public area that has any Outdoor
Recreation Elements










Picnic Table

Clearance Space

Min Actual -
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Picnic Table

Clearance Space TD
‘ Min ‘
Min Actual

TW Totalwidthy | 30 in in ‘
KD (knes Depthy | 19 in in 30" Ch
| |

KH (knee Heighty | 27 in in TW Min
TD (Tos Depth) 24 in N S
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Measurement Comparisons

Premm Total |Knee |Knee [Toe Toe

iter Spaces |Width [Depth |Height |Depth Height
Name Feet [Req'd Inches [Inches |Inches |Inches Inches
Minimum 1 30 19 27 24 9
P.K. ~ 1 37 8 27.5 8 27.5
K.N. ~ 1 28 9 27 9 27
JV. 16.8 1 36 8 28 8 28
B.B. 16.4 1 37 7.5 27 7.5 27
J.S 14 1 37 8 27 8 27
S.P. 16.6 1 37 8 27 8 27




Provide Objective Information

“Moderate” or "Easy”
mean different things

People have different
abilities (young children,

older adults people with disabillities, unfit and
iInexperienced individuals)

Assessment must provide objective
iInformation
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Universal Assessment Team







Key UTAP Information

Length Grade
Wilellg! Surface
Features &'

e )
Facilities =




UTAP — Implementation

Status

Over 900 people trained to lead UTAP
assessments

Over 55 trainers to teach UTAP
workshops

State and agency-wide implementation
IS growing (AZ, MN, IN, NY, CA, FL)

UTAP assessments available from
consultants




Trallware

Store and manage trail data

Split, copy, reverse and combine trall
segments into trails for processing

Process data to generate grade, Cross-
slope, tread width and surface reports

Create Summary trail access information




Trail Cover
Sheet
with Data
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Segment
Cover Sheet
with Data

*Trail Name ¢ Ky Hollow Assessment Team
Segment Name Trailhead o Faldc ) Date , 191—5100
ey and_col -~ Coxdinstor £ Jonec

Certification #

vsarecoser F_ oy
Stations _J.Cﬂ&h
1. Lash
Typical Tread Width & 4&1,71;(‘
Typical Cross Stope }] SMH)‘\
Surface
Typical Grade
Direction
Maximum Cross Siope
Maxmum Grade

Cloarance Width

Assessment Data Units and Standards @ Compass bearings O GPS coordinates (O None

Length Units used Slope Units used
{ft, in, m, cm) (pct, deg)

ft
in
#
#
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TrailWare

Station Data Entry

[ Park List]f Park Info]ﬁ'rail List]_[‘l’rail Detail|| Segments|[Segment CoveWFeatures}[Repons 1

Station
Distance

0

Distance

Distance

Distance

149
Distance

227
Distance

318
Distance

in

Tread
WWidth
60

Tread
Width
60

Tread
Width
60

Tread
Width
60

Tread
Width
55

Tread
Width
55

Trail Name [Pioneer

pot

X-Slope

19

X-Slope

2.1

X-Slope

16

1.4

X-Slope

18

X-Slo pe

23

| 2264 [N

Blue shading: Fields exported to Trail Explorer or used in Trail Explorer calculations
Yellow shading: Calculated fields, also used in Trail Explorer
Red buttons: Warning - required station data is missing

Surface

Category
Firm

Type
Soil

Surface

Category
Firm

Type
Soil

Surface

Category
Firm

T","F'e
Soil

Surface

Category
Firm

Type
Soil

Surface

Category
Firm

Type
Soil

Surface

Category
Firm

Type
Soil

pct
+ /- T‘B_x’ p
Grade
15
+/- TI) F'
Grade
1.0
+/- T‘fll p
Grade
1.5
+/J. T’!.I'FI
Grade
0.0
+ /. T'l)(p
Grade
-1.0
+ - T'.’rp
Grade
-15

Compass
Fuud Back
132 131
Compass
Fuud Back
146 147
Compass
Fuud Badk
150 151
Compass
Fwd Back
150 150
Compass
Fuud Back
144 142
Compass
Fuud Back
127 127

Segment Name |1 Seg Pioneer to Mill

pet 1t

Max X-Slope
Magnitude Length

Max X-Slope

Magnitude Length

Max X-Slope
Magnitude Length

Max X-Slope

Magnitude Length

Magnitude Length

Max X-Slope
Magnitude Length

Max Grade
Magnitude Length

Max Grade
Magnitude Length

Max Grade
Magnitude Length

Max Grade
Magnitude Length

Max Grade
Magnitude Length

Max Grade
Magnitude Length

Date [Apr 22, 2002

in Re-order

MCUWY

M CWY

MCW

MCWY

Add Station
Finish Entry

Help

Exit TV




TrailWare
Feature Data Entry

Park List|[ Park Info || Trail List][Trail Detail|| Seaments|(Segment Cover|[ Stations[ Reports |

Trail Name |Pioneer Segment Name |1 Seg Pioneer to Mill Date |Apr 22, 2002 Add Feature

Buitt Finish Entry
Feature TAY Feature Size County End Remain Feature Action
Distance Zone Type Feature Description LxWxH umd Oty Distance Tread Access Required  Materals

| 0 | T [Trailhead |Parking Lot

S|z
=
=1
e

O S

0 v |Restroom |Chemical Toilet

47

'-'
(4

V' |Picnic Table |Wooden

o

53 |Scenic \Mewpoint (. Cora

o

Root Multiple Roots 38
l IMultip

?

-
-

l
I
l
l
l
i

|Bench |Back and armrests [ 12 | 18 [ in

4

™
~

|
|
|
|
|
[
| 239 {Bench |Back and armrests [18 [ 18 | in ]

0 |

| O

334 [Waterbar |4 X 4 Plank | 54 | & |

|Erosion |Center of Trail [10 |8 |12 | in [Monitor

iMnimum Clearance  |Boulder- large, centered inpath | 40 | 22 | 20 | in |Remove

[
|
|
[
l
[
| 48 |Remove
|
r
|
|
l

l
l
l
l
l
I
l
[
|
l
[
l

|
l l
| l
l I
l l
l l
] |Rock [Small Boulder |12 | 18 | in |
I l
l l
l l
l I
l l

|
|
|
|

|Bench |Back only [60 | 18 | 18 | in 1

l

Blue shading: Fields exported to Trail Explorer or used in Trail Explorer calculations
Yellow shading: Calculated fields, also used in Trail Explorer
Red buttons: Warning - required station data is missing




TrallWare Reports
English or Metric units

Data summaries:
Grade, Cross Slope and Width
Surface Category and Type
Tread and Vertical Obstructions

Trall Access Information




Station or Feature Log Report

Pioneer

Morgan Grist Mill
Feature Log (o sort by column, click on underlined headings)

Feature TV
Seg Distance Zone

Feature Type

Print
wiNotes

Print
no Motes

End Remain Buik Action
Feature Description Lx W x H UM Count Distance Iread Feature Required histenals Photo?

2 1664 W

Wiaterfall

Grist Mill Waterfall

Waterbar

4 X 4 Plank

Wiaterbar

~2OTT
2077

Wiater

Drinking Fountain

Vertical

Branches 3 i 150 Remowve

Verical

Branches

Vertical

Owerhanging Rodk

Old Hickory Grove

Oak Tree Grove



Summary Tables for Typicals

Pioneer first segment assessed Apr22, 2002

last segment assessed Apr22, 2002

Morgan Grist Mill
Grade Percentages

Grade Length

% % of trail m km Sum % of trail
0-3 63.9% 0. 100.0%
3.1-5 251% 0.30 36.1%
5.1-8 7.0% 8 : 11.0%
8.1-10 0.9% 0.01 4.0%
10.1-12 0.9% : 3.1%
12.1-14 0.7% : 12 2 2%
14.1-16 0.7% 2 : 1.5%
16.1-20 0.8% ; ; 0.8%
20.1-30 0.0% ; 0.0%
30.1-50 0.0% . ; 0.0%
over 50 0.0% 0.0%

Total 100.0%




Extreme Summary Tables

Pioneer First Segment Assessed  Apr22, 02

n n Last Segment Assessed May 7, 02
Morgan Grist Mill grsn ¥

Maximum Grade Percentages

Grade Length Location Cumulative
% ft ft mi Length (ft) and Grade

19.4% .00 0.493

19.9 %

186 % 5.00 0.949
186 %

16.5 % 7.00
16.5 %

-16.3 % 10.00
16.3 %

154 % 6.00
15.49 %

153 % 5.00
153 %

14.1 % 15.00
1941 %

13.2% 11.00

13.2 %




TrallWare Calculations

Typical and extreme values for
Grade, Cross Slope and Width
Surface Category and Type

Tread and Vertical Obstructions




Development Support

Universal Traill Assessment Process
Rotational Penetrometer and
Trailware, trail data processing software

All supported with funding from the NIH
NICHD National Center for Medical
Rehabilitation Research SBIR Program




Wheeled Instrumentation
Sensor Package - WISP

Stroller — 3 wheeled jogging stroller with
22 inch wheelbase

Rolawheel — measures 13 inch width
and 18 inch length

ATV — collects grades and x-slopes
based on the vehicle wheelbase

OHV — same as ATV







HETAP-
Rollawheel




'

- "]:J::'_!a;:’-l - __.. s L

= -
> XY o PV S e
COR




WISP Features

One person operation to record grade
and cross slope information

Distance — forward/reverse
Standard USB sensor box interface

Laptop with Weather resistant touch
screen recommended

Extra battery suggested




WISP Hardware

High speed sampling and adjustable
digital filtering of grade and cross
slope

Dual reed switches to sense forward
and backward movement







WISP Software Interface

Designed for ETRACS compatibility

Component Object Module (COM)
Interface to request distance, grade
and cross slope

Calibration routine provided
Compatible with HETAP 2.0 software




High Efficiency Trall
Assessment Process -
HETAP Software 2.0

Software that guides the user to collect
objective surface and feature trail data

Sort data to create grade, cross slope,
surface and tread width reports

SQL data base for compatibility with
larger data base systems

Calculation of Trail Access Information




HETAP 2.0 Station Data

Automatic recording of grade, cross-
slope and distance

Automatic capture of GPS position
Automatic image capture

Programmable alarms for grade and
cross-slopes




Station Capture - HETAP Fort Churchill State Historic Park: Nature Trail

Last Station
Recorded

48 in
Hard
Aggregate/ Gravel

6628.0 Ft

-7.1 %
0.7 %

Current Station -
Copy Surf. Data-> | To Record {Record StatlonJ

Tread Width: 36 in | SetMcw | ‘Add Features’

Surface Category: Soft v

Surface Type: Sand v \ Return Home ‘

Distance: 6640.7 Ft Distance Hold

Grade: 4.9 %
Cross Slope: 2.6 %

Manual Entry

View Data ]

Alarm Settings ] ‘

Current Segment:

Calibration ’ l New Segment ’

Outslope

<- Left | Right->

Vehicle Orientation
© Forwards
O Backwards

3 Nature Fort 2009-01-06

Compass Heading:
GPS Location and Status

Lat: 39°0'3.25" N
Lon: 119°46'1.17" W
Apprx. Err: + 47 Feet
Elev: 4647 + 85 Feet

Fix is 3D

[ Settings I [ Hide ] ISa\re Image]




HETAP 2.0 Feature Data

Feature type drop down lists

Provides for recording of rotational
penetrometer firmness/stability

Image capture of features




"

Feature Capture - HETAP

Distance: 6640.7

>

Distance Feature Type

Type: Rock G K
yp o 6374.1 Sign

Description: 6413.9 Picnic Area
Embedded Rock 6606.2 Sign

Record Feature

Stations

Manual Entry

6606.2 Bridge
6618.4 Restroom
6627 .9 Parking

Zone
® Trail Bed © Visual

DdoOdOdlom

<

v

Remaining Tread: 25

Dimensions
Units of Measure: in

‘ Rotational Penetrometer Data

L 12 ws H 4

Quantity: Ending Distance:

1 % 0 End Distance Reminder
Optional Data

Recommended Action: Remove v

Materials Needed: v

For a Built Feature: Is this feature Accessible?
OYes ONo © Thisis not a Built Feature

L Settings J l J [Save ImageJ




i@ )
|

Distance: 7.2 Ft Distance Feature Type lRecord Feature

Type: B o tctionai pereirometer Data () | Stations

Description: Firmness Stability
0.20 0.30 Manual Entry

0.20 0.20

Zone
O Trail Bed © Visual

Dimensions
L W H

onal Penetrometer Data |

Edit Feature Notes ’

Units of Measure: In

Remaining Tread:

Quantity: Ending Distance: (to the nearest foot)

1 - J End Distance Reminder
Optional Data

Recommended Action: v

Show Camera Preview

Materials Needed: v

For a Built Feature: Is this feature Accessible?
O Yes ©No © This is not a Built Feature

T OGS TrINgTY

W Coay o J >y » "-y—’__f_a_,:,—igﬁ——w‘*
‘g startt | mmz2wnd.. - ZhHetapc... | [@ Microsof... | i Registry.. || V4Boa.. = (- HETAPP... T o B AL o g |\ 10:49 AM



HETAP 2.0 System
Features

Data center to generate reports with
sorting

Combine, reverse and split trall
segments for data processing

Create TAlI summary reports




]3]
File Prink

Station Data | Features Data

Stations Data Report: Tread Width

Seq. Etatil.:m Station | Cumul. | Cumul. Trleal:l ®-Slope | Grade | Surface Surface Lat. Lon. -
Number | Location | Length | Length | Percent Width | (%) (%) Category Type
1 235.8 2.3 2.3 0.1 24.0 25 148 Firm Sand 30200 -119.277
2 1 2774 8.6 11.9 0.4 24.0 219 -16.1Firm Sand 39,290 -119.277F
3 1 286.0 7.1 19.0 0.6 24.0 216/ -12.0Firm Sand 39,290 -119.277F
4 1 293.0 2.6 27.6 0.2 24.0 11.9 2.6/Firm Sand 39,290 -119.277
5 1 345.1 19.8 47,4 1.4 24.0 =72 0.2 |Firm Sand 239,290 -119.277F
6 1 365.0 17.0 6.4 2.0 24.0 -4.0 3.6/Firm Sand 39,290 -119.277F
ri 1 382.0 20.9 85,3 2.6 24.0 1.8 -2.0 Firm Sand 39,290 -119.277F
8 1 472.4 a7 4.0 2.9 24.0 290 -10.3 Firm Sand 239,290 -119.276
a9 1 431.1 29.4 123.4 2.8 24.0 -2.5 5.5 Firm Sand 29,290 -119.276
10 1 510.5 20.9 1442 4.4 24.0 11.0 0.3 |Firm Sand 39,290 -119.276
11 1 231.4 10.5 154.8 4.7 24.0 16.0 3.2 Firm Sand 29,290 -119.275
12 1 541.9 7.8 162.5 2.0 24.0 2.0 -3.1 Firm Sand 29,290 -119.276
13 1 549.6 2.2 164.7 a.0 24.0 -1.2 4.8|Firm Sand 29,290 -119.276
14 1 551.8 6.2 171.0 Q.2 24.0 32.8 -2.8 Firm Sand 39,290 -119.276
15 1 2981 4.7 175.7 5.4 24.0 129 -12.3 Firm Sand 29,290 -119.275
16 1 223.9 2.5 17,2 2.5 20.0 0.1 -28.4 Firm Sand 39,290 -119.277
17 1 2275 4.0 1832 a.6 20.0 1.9 -31.0Firm Sand 239,290 -119.277F
18 1 231.5 4.3 187.6 a7 20.0 -0.3 -11.9Firm Sand 39,290 -119.277F
19 1 452.3 2.3 195.9 6.0 20.0 9.7 -18.0Firm Sand 39,290 -119.276
20 1 460.6 11.8 207.7 0.3 20.0 0.2 -26.6Firm Sand 239,290 -119.276
21 1 5628 14.2 221.9 6.2 20.0 -1.5 -3.3 Firm Sand 239,290 -119.276
22 1 5771 3.1 227.0 5.9 20.0 -11.9 13.2 Firm Sand 39,290 -119.276
23 1 o822 2.7 229.8 7.0 20.0 -16.7 13,4 Firm Sand 39,290 -119.276
24 1 o84.9 11.0 240.8 7.4 20.0 3.6/ -10.0Firm Sand 29,290 -119.276
25 1 595.9 G543 3051 Q.3 20.0 -2.0 -1.5 Firm Sand 29,290 -119.276
26 1 6602 36.1 341.2 10.4 20.0 2.1 -2.7 Firm Sand 39,290 -119.276 3




I Report Viewer
File  Prink

Station Data | Features Data | Rotational Penetrameter Data

Features Data Report: Feature Height

Seq. Aqgr. Feature End | Rem. Blt. & | Action aterial

Num. | Dist Zone Type Description LW H Qty. Dist. | Tread | Acc. Required | Needed

712426 Trail  Bollard Metal bollard in 0.4 0.4 3.0 0.0  48.0
center of bike path

2824.8 Trail |Bollard Metal bollard in 0.4 0.4 3.0 0.0  48.0
center of bike path

2859.5 Trail  Bollard Metal bollard in 4 04 2.0 0.0 48.0
center of bike path

13.8 Yisual |Bench YWood and metal 020 27 0.0 0.0
bench with backrest

2024.1 Yisual |Bench Wiood and metal 0 20 27 0.0 0.0
bench with backrest

3340.8 Yisual Bench Wiood and metal 0 20 27 0.0 0.0
bench with backrest

2327.1 Trail  Hole Hole in asphalt 0.7 0.6 0.0
B821.2 Trail |Hole Hole in asphalt 0.3 0.4 0.0
173.0/Trail  Rut Crack in asphalt 1040 01 0.0

352.9 Trail |Other Feature Monitoring well S 09 01 0.0
manhale in il

451.7 Trail  |Rut Crack in asphalt 150 01
535.7 Trail  Other Feature Manhole in rail 320 01
558.1 Trail  Rut Crack in asphalt 1 7101
627.4 Trail  |Rut Crack in asphalt 1071 01
FO0.7 Trail  |Rut Crack in asphalt 1071 01
1024.3 | Trail  |Rut Crack in asphalt 1 40 01
1115.2|Trail  |Rut Crack in asphalt 1 5001
12220 Trail  Bump 182 01
12403 Trail  Bump 182 01
1346.1 | Trail  |Rut Crack in asphalt 1 683 01
1470.0|Trail  |Rut Crack in asphalt 1 63 01

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

B e B I e I e e e |
R N e R




Trail Information Formats

Trail Access Information - TAI
Information sheets

TAIl Laminated strip decals
Full panel signage with TAI
TAl on Web Site




Internet Web Site

apuoRER HOME ABOUT US DEFINITIONS LINKS TRAIL ACCESS INFORMATION

»QUICK . PICK OF THE MONTH
P2 TRAIL FEATURES TRAIL SEARCH s e
S . A \.'

Customize your search by trail
use and features.

Type in (a few letters of) a park or
HTRAIL ACCESS tra” hamme:

Find a trail to suit your ability. I
Search by grade, cross-slope
and surface.

OR Big Basin Redwoods State Park
P®2 1RAIL MANAGEMENT Boulder Creek, CA
i i View trails hy state:
Authonzeq tral,l managers may Y Features 2,000 year-old redwoods and
add or edit trail information. I Choose a state _LI @ over 50 miles of trails. Reservations

Contact Beneficial Designs. required for camping. Phone:
831.338.8860

Have you ever finished a three hour hike in one hour? Have you struggled on a
"moderate” trail? Have you encountered barriers on an "easy' trail? The Trail
Explorer wehsite is unique because it uses Trail 5 Information to help trail
users make informed decisions ahout which public lands to visit, and which trails
will hest meet their interests, ahilities and desired experiences. Trail Explorer
henefits all users, hutis paticularly helpful for individuals with disabilities, older
adults, parents with young children, and novice hikers.

home | about us | definitions | trail access information \_.fiL
. v / r
links | acknowledgments | disclaimer <~ 55

W

@ Copyright 2001 Beneficial Designs




EXP‘!@RER HOME ABOUT US DEFINITIONS LINKS TRAIL ACCESS INFORMATION

TRAIL ACCESS SEARCH Use this advanced search to find a trail to match your ahilities hy
P*3 R4l FEATURES selecting your preferences from the options helow. To broaden your search, remove
preferences in categories of less importance. For the definition of a term, click on the term.

Customize your search by trail
use and features.

Choose a state: |Indiana ¥ |
PP 1RaIL ACCESS
Find a trail to suit your ability. Trail length: Surface Firmness:
Search by grade, cross-slope 1.0 mi(1.6Kkm) or less = —rr—
and surface. : (1 ) -—I _l

Typical grade: Typical cross-slope:

6% orless LI Less than 5% LI

P2 TRAIL MANAGEMENT
Authorized trail managers may
add or edit trail information.
Contact Beneficial Designs. Typical tread width: Minimum clearance width:

No preference _vJ 36 inches (91 cm) or greater Ll

P contact us
Find Trails | Clear Form I

home | about us | definitions | trail 3access information
links | acknowledgments | disclaimer A

R

@ Copyright 2001 Beneficial Designs ~

www.trailexplorer.org




HOME ABOUT US DEFINITIONS LINKS TRAIL ACCESS INFORMATION

TRAIL FEATURE SEARCH - Find a trail that fits your interests and ahilities by selecting your
P2 1RAll FEATURES preferences from the options below. To broaden your search, remaove preferences in categories of
Customize your search by trail 12ss importance. For the definition of a term, click on the term.

use and features.

= Choose a state: Uses permitted. Destination Feature:
Find ;ﬁgilllht?gﬁi?oir ability. |Indiana _v_I IhikingMaIkingfrunning _:J IND preference _v_I
Search by grade, cross-slope

and surface. Desired trail length: Typical grade: Firmness required:
P < ciiic FAMAGEMENRT |2.1 to5.0mi(3.3t08.0km) = IND preference _'_J lFirm or better _'_I
Authorized trail managers may

iy FndTare | clootFom |

home | about us | definitions | trail access information ,,?u
links | acknowledgmerts | disclaimer % .,
@ Copyright 2001 Beneficial Designs ~ ===

www.trallexplorer.org




HOME

ABOUT US

DEFINITIONS

LINKS

TRAIL ACCESS INFORMATION

9 trails found. Use the "Back" button on your browser to refine your selection.
Click on the trail name for more information.

Click on the column heading to sort by column,

T - Typical . Min ’
Typical | Max |Typical | Max Tread Clear |Surface |Surface
!Trail Park State | Length Grade |Grade |Xslope } Xslope | Width Width | Firmness , Matls
QTrail 10 McCormick's Creek IN 0.7 miles (1.1 13.3% |34% |3.5% [12% |50in {126 cm) ina Firm iRock,-‘Boulder
| | State Park km) . l |
Trail 8 McCormick's Creek IN 0.7miles (1.1 |2.3% |12% [1.1% 4% 60 in (152 cm) ina Paved i:rl‘«-sr:xhalt
State Park km) \ ‘
| Trail & McCormick's Creek IN |D.2miles (0.3 [22% [9% |1.3% (4% |S8in(148cm)na  |Firm  |Crushed Stone
| | State Park km) . | l | (Fines)
Trail 6 Spring Mill State Park IN 0.4 miles (0.7 |2.3% |7% |[2.2% |4% 60 in (152 cm) ina Paved iﬂ«sphalt
km) \
| Trail 7 \Spring Mill State Park  |[IN  |0.9 miles (1.5 |3.3% |23% |3.1% [8% |52 in (131 cm) %na Firm | Soil
| ‘ km) ' . . |
iTrail 7 Spur to Trail 4 Spring Mill State Park IN 0.4 miles (0.6 |3.9% |27% |[2.8% 9% 49 in (125 cm) ina Firm §SDiI
k) | |
T SRR NN 14— B -,
| Trail 10 Spur to Camels |Turkey Run State Park |IN 0.1 miles (0.2 |0.9% |2% |[1.8% 5% 60 in (152 cm) |ha Firm iCrushed Stone
|Back ‘ km) . 1 | (Fines)
| Trail 11 Turkey Run State Park |IN 0.2 miles (0.3 |3.1% (9% |4.3% |11% |60in {152 cm) ina Firm iCrushed Stone
! k) \ [(Fines)
| Trail 7 Spur to Turkey Run State Park |IN 0.1 miles (0.2 13.3% |6% |2.7% |5% 60 in (152 cm) ina Firm iSoiI
| Campground km) ]
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Trail 11
Turkey Run State Park

Route 1 Box 164
Marshall, IN 47859

County:

Phone: (7B65) 597-2635

FAX:

Email:

Woebsite: hitp:fwww state.in.us/dnr/parklake/parksfurkeyrun. html

Length: 0.2 miles (0.3 km)

Destination: Lieber Memorial & Log Church
Destination Type: Historical

Trail 11 starts from the Service Road besides the Turkey Run Inn. A short hike about Turkey Run Hollow to the Lieber
Memorial and Log Church.

Cumulative Elevation Gain: 23 ft (7 m)
Cumulative Elevation Loss: 4 ft (1 m)

Uses: Hiking Facilities:  Historical
Features:  Lieber Memorial Obstructions:
Log Church
Typical Grade is 3.1% L Minimum Tread Width is 60 in
7% of the trail is 6% to 9% (152 cm)
64 ft (20 m) is 8% to 9% * ﬁ Maximum Tread Width is B0 in (152

8% grade is a standard ramp. el CIT1)

Trail Surface is Crushed Stone
{Fines)

100% of the trail is Firm

O ft (O m) of the trail is Soft

o Typical Cross Slope is 4.3%
18% of the trail is 6% to 11%
J 160 ft (49 m) is 10% to 1%




Pacific Crest Trail

Eldorado National Forest

Trail Length 1.1 mi (1.8 km)

Linear trail

L/ Hikin Trail is part of the Pacific Crest National Scenic Trail and starts next to the

9 seasonally open visitor center at Carson Pass. Restrooms are available at
trailhead. A $3.00 parking charge is required to park and hike.
Envelopes/depository for fee is present. An overnight camping permit is
Dogs on Leash required if staying overnight. Several local and regional maps are displayed
at the trailhead.

N, ik Cumulative Gain 427 ft (130 m)
L) No Bikes Elevation Change Loss 82ft (25m)
_ m Typical Grade is 8.5%
guestrians
No Motorized

—
Q

rail Uses

m2Zz
(o]

48% of the trail is between 8% and 22%
1441t (44 m) is between 20% and 22%
8% grade is a standard ramp.

vl Vehicles

Hazards and ﬁ‘
ee Obstructions

Ay,
S
_ 30

N

Trailhead Location

¥

Information

Typical Cross Slope is 3.1%

20% of the trail is between 5% and 11%
226 ft (69 m)is between 8% and 11%

Typical Tread Width is 49 in (124 cm)
Tread Width ranges from 14 in (36 cm) to 100 in (254 cm)

Trail Surface is Soil

100% of the trail is Hard or better
5962 ft (1817 m) of the trail is Firm or better

At Carson Pass on Hinhwav 88 directlv on north side of the seasonaliv

obstructions (e.g. fallen trees or land slides) may not have been mapped. Maximum
Access (eg ) may app

Trail Warning: Trail conditions may have changed since this trail was assessed. Temporary
. . grades and cross slopes may vary.
Information

Obstructions less than 6.0 in (15 cm) or outside the tread area 12 in wide by
120 in (3 m) high were not measured. Minimum clearance boundaries were
at least 12 in high.

This report has been generated by TrailWare which has been created by Beneficial
Designs, Inc.
Nov 28, 0




(Truckee River )

Bike Path

Cottonwood Park to
Larkin Avenue

Length 2.4 mi (3.9 km)

Hiking

Bicycling

m No Motorized
& \ehicles

m Grade

Typical Grade 0.9%

r,;‘ XSIope

Typical Cross Slope 1.0%

1209 R (368 m)is 3

Tread
Width

Typical Tread Width

95f(29m)

& Surf
(-’Turace

ype

Asphalt

100% is Paved

g Obstructions
Curb & inches high

"! Past 55 nches high
Rut 2 to 3 inches higt
WANN v Chargu

"Truckee River )
Bike Path

Cottonwood Park to
Larkin Avenue

Length 2.4 mi (3.9 km)

Hiking

Bicycling

& No Motorized
Y Vehicles

Grade

/

Typical Grade 0.9%
409 ft (125 m) is 4% to 5%

8% grade is a standard ramp.

1209 ft (369 m) is 3%

Typical Tread Width
9.5t (29 m)

100% is Paved

Obstructions

Curb 6 inches high

Post 55 inches high
@ Rut 2 to 3 inches high

WARMNING: Trail conditions may have changed
since July 2002 when this traill was assesssd.
Temporary abstructions (e.q. fallen trees or land
slides) may not have been mapped. Maximum
grades and cross slopes may vary.

Sign created by Bereficial Dasigns Inc., P. O, Bax 0069,
Mindan, NV 884230069 using data collscted by a cadified
trail assessment coordinator,

m X-Slope

Trail Access
g Information
Y




TAI Trail Signing
Examples
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Full Panel Signage
Examples

Trail Access Information

Top view map for location
iInformation

Agency Logo
Locator information
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Riverview Park / Mexican Ditch Trail System

Moffat Open Space Property Tra II U Se .

Hiking

/ North Loop

(/ Bicycling
Equestrian
Full Loop & Dogs Allowed
per posied resiricton

\Doo/ Riverview

RY
“;’:// Park Eﬂ No Motor Vehicles

Except City Maintenance \iehicks

Korcxn War Votenrm Memorial Park .,

Connector Trail

ot 16” Minimum
outh Loo
Q — 4 Carson River Clearance Wldth

Hidden Meadows
Traithead

Trail Access
A Information

Max Grade Typical Max Cross Slope  Typical Min Surface Type

Trail Name Tg’::;:' Cross Trail  Clearance (‘ (,(—‘

Slope Width Width

ﬂ Riverview Park (Full Loop) 16m | 08% | 90 ftis 8% -11%) 28% |72 5% -1 f
Riverview Park (North Loop) I 089 435 ftis 39 1%| 259

Riverview Park (South Loop)

\Connector Trail

Mexican Ditch Trall (North)

Mexican Ditch Trall (South)

A standard ramp has an 8% grad

North

M—p{ 300 Feet
—p{ 100 Meters -




Round Hill Pines Bike Path Loop

Narrow, rocky, trail section
with unstable soll matenal

Kahle Park Loop

Connector Trails
— el
Creeks

— S0 LINO

P={ 200 Feel

N b—d 100 Meters

Q Parking

@B Restrooms

Q Beach
B :;an.:‘mg

Round Hill Pines /| Kahle Park
Bike Paths

Kngstory
Mddwe
School

““‘\\‘\

- 4 1

\,‘

Kurie Fax Loop

[TR—
Viszor Corder

Gende My 3 >

DOUGLASHCOJWY

W08 8 AECEATON CENAHTVENT

Kohle Park Loop
Kahlo Park

/,
[ Round Hill Pines

Round 100 Pines

gth 4.4 w

N
L_Q No Equesirians

L‘ .r_\,“",'l‘{',i{ ized

|© rinors

-I-E:"z:-\ on Leash |
Ll

e

lr 4 Equestrians

| m 1,4 V.".‘,[ 204

':”Gmde

Typical Orade 3.8

SDTrvad

Width

SBSuxfa«,L
Tym_

"

L3

Trail Access
Information

";"Gmdp

Typical Grade 4.0

r‘x Slope |

SET[F&(!
‘ Width

‘SESUIdeL
Type

Axphalt or Soll

‘-u.

;*1

| Obstructions |

=

®

\

i QT'&V Access
! Information |
/




e Sparks Marina

Spods Marna
Qs Restrooms

',
’”
Coy, Streets

Hikers “'ay

— . b == w = Sparks Marina Trail
& Dogs Allowed
Pey FOEIN esttcsany

20 premoH

-
- -
ey Connector Trail

Park Administration Office —_ — :

Blkes X
x-S \
a No Motorized ! \ 4
Eg Vehicles Park Concessions Stand (]

\' \s

A,
%01‘, .
T,
o,

North Private Boating Access

The Public
Hand Boat Launch

M—> 300 Feet
No Fishing or Boatin
M4 100 Meters 777 inthe Cons 9

4@ OA0D J0GITH

You Are Here Yy [ - . Swimming Area

Beach
Playground
& - Dog Park
@ . Restrooms
Q Parking

Sparks Marina Lake

Restrooms and
Fish Cleaning Station

Trall Accass
nfoemation




\_ Lampe Park

Outer Loop \

Lampe Park

Lampe Park

| Lampe Park

Length 0.8 mi (1.2 km)

Length 6.8 m (0.9 km)

Lungth 0.2 m (0.3 km)

0 Hikers

o Hikers

| 0 Hikers

Bikes

Bikes

| B Bikes

?:_) No Dogs

\
L. No Dogs

EB No Equestrians

m No Equestrians

‘: E‘? No Equesirians

ﬂ No Motorized
L Vehicles

‘ No Motorized
h Vehicles

: ’ No Motorized
h Vahiclas

'}’Gmde

’;gGmde

1 ﬂGrade

Typical Gende +.3

Typical Gende 1.1

Typical Geade 1.5

N i3 x-siope

Typical Cross Slupe 1.5

mX-SIopc

Typheal Crans Slape 3.0

‘ mX‘SIopc

| Typical Groas Slope 1.1

Tread
Width

Surface
Type

Becorpoied (waste Pavery

"y

Tread
Width

W Tread
&3 Width

Surface
Type

Owtcowrried (rants  Pavers

"

e

Decsmpesed Grantts

| S ———
| Trall Access

Trall Access
Information

100 Feet

100 Melers

\ Information )

Qfﬁn :Agcess
Information
DOUGLAS

PWie<S & RECREATION DEPATVENT




Bartley Ranch Regional Park !
and Anderson Park |

- wamenes Ranch Loop Trall - -seme Streets \
\

1 Quas Run Tra Creek / Ditches =% \ a5

! = noot . \

| | v Fiume Tral — 3 :
\ B Brick House s
e eme Anderson Trail ( 7 5 B

<. \mphitheates Picnic Area \

B Parking st b \ \
wismmerm Connector Tralls N,

TOU e H" ey ] / @ Restrooms N Mok Road .

Audre - . van,

t

'_-.—1 300 Feet

100 Melars

Proposed Tray -

ey Estate e AP -

B, Trall Name Longth Typical  Maximum Typical  Maximum Typical Minimum Surface Type
=f D N\ Grade Grade Cross Crosa Slope Traéli Clearamce
Wiath Width

|
]:__V
=
B
L




Humboldt-Toiyabe National Forest
Carson Ranger District

E \& < A 3, { Jdve LOo IS
N T OF AGHICES T3 e mf Summit

Y0e8 Stamnmit
ML Rose Summit Trail /14

i Trall
rahoe Rim Tra

Tahoe Meadows Interpretive

Loop Trail 1.3 miles ( 2.1 km)
Trail Access :
Information [e39) No Bikes
”&,f No Equestrians

No Motorized
afés Vehicles

AN AZminS

e - : Tahoe Meadows y
; v Trallhead (TRT) ot Pt i 2 wal Typlcal Grade 59
- ’ 8 /) G009 1 {518 m) 1 5% %0 71
ahoe &
Typical Cross Siope  2.1%
— 4 ﬂ“ y ooy

Rim

Trail
Typlcal Tread Width

m Clearance is 4;

91 In (231 cm)

1

(‘ Trail Surface is Decomposed Granite
| 1288 143

P 1) 1n At O WO

ahoe Meadows Infem ey, e Loos Teah
dredive Loog




Funding Support

Nevada Recreational Traills Program-
Nevada Division of State Parks

Administered by the Federal
Highway Administration (FHWA)

Safe, Accountable, Flexible, Efficient
Transportation Equity Act: A
Legacy for Users (SAFETEA-LU)




Preventing Access
Barriers

Need to provide access to all
allowed user groups

Need to prevent those user groups
not allowed
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. Deschutes
Cattle
Guard

Barrier




)
v
23
>
Q

Sk i

it
Q
ﬁ
(D

N
-

“

4

' -
. ‘
B |

4,y

Barrier

UABB LU as i
TTRWAT NN




e~ -Single Step Barrier- 2




Step Over Barrier |
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Beneficial Designs Trall
Gate Barrier Work







First Inverted
Bollard
Concept

Motorcycle
Testing
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Inverted Bollard
Concept
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Third Inverted
Bollard
Concept

Motorcycle
Testing




Electronic Trall Gate Barrier

Detect the presence of motorized trall
vehicle at trail access entry

Notify via phone or internet message
Voice, image, text or GSM text message
Report via alarm or dispatch service
Capture of video before and after event
Onsite alarm options







Electronic TGB
Specifications

Self contained wireless battery
powered detection unit

Base electronics receive signal via
wireless protocol with jamming
detection

Low battery monitoring and
notification




Electronic TGB
Specifications

Infra-red sensor technology with
fresnel lens

Field of view Is approx 2 degrees

At 50 feet the field of view Is approx
20 inches

Dynamic detection of hot objects
entering field of view




Electronic Trall Gate Barrier

Set up 32 inch clearance mechanical trall
gate barrier with steel or concrete
bollards

Detect the presence of motorized trall
vehicle at trail access entry point

Silently report violation using desired
format or onsite alarm




Electronic TGB
Specifications

Custom designed electronic circuit to
control infra-red sensor

Custom software algorithm to detect
movement of heated object against
background

Detect the difference between hikers
and count to monitor trail usage




Funding Support

Development of the High Efficiency
Trail Assessment Process and the
Trail Gate Barrier Project provided
by the USDA CREES SBIR
program




Beneficial Designs, Inc.
Minden, Nevada

www.beneficialdesigns.com
mail@beneficialdesigns.com
775.783.8822 voice
775.783.8823 fax

Working toward universal access
through research, design & education




