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research/design/education

Designing beyond the norm to meet the needs of all people.
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Canoe
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Beneficial Design’s History
with Sidewalk Accessibility

ADA Outdoor
Recreation
Committee




Greatest Barrier to Traill Use

Lack of knowledge about actual on-trall
conditions

Lack of knowledge about where
access Is possible




Need for Trail
Assessments

All users and land
managers need
accurate trail data

Objective trall information is very limited,
but It enables informed decisions about
trall use and conservation

Subjective information is not related to
individual abilities




ADA Transition Plan iIs
Required by Law

1968 passage of the ABA required
facilities to be accessible

December, 1994, 7 CFR 15e
required programs of all
USDA Agencies to complete
a Transition Plan




Reqguirements of The
Transition Plan

(1) ldentify physical obstacles...
(i) Describe in detail the methods...

() Specify the schedule... to achieve
compliance...

(Iv) Indicate the official responsible for

Implementation
Title Il of the ADA [28 CFR Section 35.150 (d)(3)




Where to begin?
Appoint an ADA Coordinator

Establish ADA Grievance Policy

Generate Public Participation Methods
and Process

Perform a Self Evaluation




Establish the Methods to
Remove the Barriers

Prioritize areas to provide access

ldentify areas within scheduled
Capital Improvement Projects

ldentify areas that may qualify for
grant funding

Hazardous conditions




Applicable Guidelines

US Access Board: Draft Final
Accessibility Guidelines for Outdoor
Developed Areas (AGODA)

Chapter 10: Recreation Facilities




Tralls
Grade

Between 1:20 (5%) and 1:12 (8.33%), 200
feet maximum

Between 1:12 (8.33%) and 1:10 (10%), 30
feet maximum

Between 1:10 (10%) and 1:8 (12.5%), 10 feet
maximum

Cross Slope
1:20 (5%) maximum unless concrete, asphalt
or boards, then 1:48 (2%)




Outdoor Recreation Access Routes

Grade

Between 1:20 (5%) and 1:12 (8.33%), 50 feet
maximum

Between 1:12 (8.33%) and 1:10 (10%), 30
feet maximum

Cross Slope
1:33 (3%) maximum
unless concrete, asphalt S
or boards, then 1:48 (2%) [l




Outdoor Recreation Access Routes

Surface
firm and stable

Width

36 inches

exception 32 inches for up to 24 inches
Openings

< 0.5 Inch sphere
Obstacles

1 inch maximum unless concrete, asphalt
or boards, then 0.5 inchesc




Beach Access Routes

Grade
Between 1:20 (5%) and 1:12 (8.33%), 50

feet maximum

Between 1:12 (8.33%) and 1:10 (10%) 30
feet maximum

Cross Slope
1:33 (3%) maximum unless =m s & e

concrete, asphalt or boards, [ = =
then 1:48 (2%) e S




Conditions for
Exceptions

1019.2 Conditions for Exception.
1. Compliance Is not feasible due to terrain.

2. Compliance cannot be accomplished with
the prevalling construction practices.

3. Compliance would fundamentally alter the
function or purpose of the facility or the
setting.




Conditions for

Exceptions

4. Compliance Is precluded by the:

« Endangered Species Act (16 U.S.C. 88§ 1531 et seq.);

 National Environmental Policy Act (42 U.S.C. 8§ 4321
et seq.);

 National Historic Preservation Act (16 U.S.C. 8§ 470
et seq.);

« Wilderness Act (16 U.S.C. 88 1131 et seq.); or

» Other Federal, State, or local law the purpose of
which Is to preserve threatened or endangered
species; the environment; or archaeological, cultural,
historical, or other significant natural features.




Conditions for
Exceptions

Advisory 1019.2 Conditions. Entities should consider
all design options before determining whether the
conditions in 1019.2 apply. The laws referenced In
Condition 4 can limit construction in the outdoor
environment. Condition 4 also applies where
archaeological, cultural, historical, or other significant
natural features are eligible for protection under
Federal, State, or local law.




Universal Design

Philosophy that designs for all potential users
to the greatest extent possible

Principles include:
- equitable use
- flexible use
- simple & Intuitive use
- perceptible information
- tolerance for error
- low physical effort
- Size and space for approach and use




Preventing Access
Barriers

Need to provide access to all
allowed user groups

Need to prevent those user groups
not allowed










Third Inverted
Bollard
Concept

Motorcycle
Testing




Electronic Gate Barrier




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 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




Provided Access, now
address the Trail

Self Evaluation:
Traill Assessment




Trall Assessment Options

Universal Trall High Efficiency
Assessment Trall Assessment
Process (UTAP) Process (HETAP




Key Variables for UTAP

Measured many trail factors

Matched objective variables with
user expectations and experlence

Matched objective
variables with
trail experts and
their knowledge
of trall




UTAP & HETAP Generate
Objective Information

Access and Use
Construction and Maintenance

Mapping and Interpretation

Environmental Protection and
Management

Compliance with Design Standards




Assessment and

Compliance

Inventory existing facilities and
Infrastructure

Determine compliance with existing
ADAAG and Developed Outdoor
Recreation faclilities

Create transition plan with goals and
objectives for accomplishing access




UTAP Tools

IR

R, Cow




Key UTAP & HETAP Information




UTAP at Work

Requires min 2 Person Teams (4 min is ideal)
Low cost of Equipment

Adaptable to
various trail
types & agency
requirements




HETAP at Work
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One person to operate

4

Equipment significantly 77 G

more expensive i
Consistent with UTAP Principles
Data easily Integrates into GIS
Increased Data Accuracy













Station Capture - HETAP Fort Churchill State Historic Park: Mature Trail
Last Station Current Station
Recorded
48 in Tread Width: 36 in | setMcw | | Add Features |

Copy Surf. Data-> | To Record ‘ Record Station ‘

Hard Surface Category: Soft K

Aggregate/ Gravel Surface Type: Sand v ‘ Return Home ‘

6628.0 Ft Distance: 6640.7 Ft Distance Hold

-7.1 % Grade: 4.9 %
0.7 % Cross Slope: 2.6 %

Manual Entry

View Data ‘

Current Segment:

Alarm Settings ‘ ‘ Calibration ‘ ‘ New Segment ‘
3 Nature Fort 2009-01-06

Outslope

Compass Heading:
GPS Location and Status

2 Lat: 39°0'3.25" N
Vehicle Orientation . e =weed  Lon: 119°46' 1.17" W
© Forwards | ‘ I' Apprx. Err: £ 47 Feet
O Backwards e = ' : S5 Elev: 4647 + 85 Feet

Fix is 30

<- Left | Right->




r

Feature Capture - HETAP

Distance: 6640.7

>

Distance Feature Type

Type: Rock =
s - 6374.1 Sign

6413.9 Picnic Area
6606.2 Sign
6606.2 Bridge
Zone 6618.4 Restroom

. ) 6627 .9 Parki
© Trail Bed © Visual arking

Record Feature

Stations

Description:

Embedded Rock Manual Entry

DOdoOdOdlom

v
<

Remaining Tread: 25

Dimensions
Units of Measure: in

‘ Rotational Penetrometer Data

L 12 ws H4

Quantity: Ending Distance:
1 S O 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 [ setngs | | J [ save trmage |




UTAP & HETAP are suitable for any trall
or path of travel in an outdoor
environment.

What are different
types of trails?




Shared Use Path




Urban Shared Use Paths




Neighborhood Connector Trails




ecreation Trail (Front Country




Front Country Tralls




Recreation Trail (Back Country)
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Narrow Tralls




ackcountry single track trails
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Snhowshoe Trails
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Snowmobile Trails




State Parks/Day Use Areas




Motorized Tralils




Outdoor Recreation Access Route (ORAR)

_ Q :)imniu "
s, Wilderness Center :




Paths of Travel at Recreation
Facilities




UTAP & HETAP Record
Typical and Extreme Values

Grade
Cross Slope
Width
Grade (%)  Cross Slope (%)
Trall Typ Max Typ Max
Kersey Lake 5 70 11 32

Indiana Falls 8 10 16 19




]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 |
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Surface Characteristics are
Recorded with UTAP & HETAP

Surface Type (soll type)

Firmness Category
Paved

Hard

Firm

Soft

Very Soft e




Rotational Penetrometer

Objective surface
measurement device
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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
Geoblock?2 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
0.18 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




Need for Assessment of
Outdoor Developed Areas

No complete Inventory of Features or
Elements

No Clarification of
which Features or
Elements are In
Conformance




Features and Facilities

Location
Type
Description
Dimensions

Quantity




Feature Example

Scenic
Viewpoint




Outdoor Constructed Features:
Bench
Camp Shelter
Cooking Surface/Grill
Fire Ring, Wood

Stove/Fireplace
Outdoor Rinsing

Shower —
Parking Area -

Picnic Table
Pit Tollet




QOutdoor Constructed Features:

Tent Pad/Platform
ollet Building

‘'rash/Recycling
Receptacle

Utility/Sewage
Connection

Viewing Area at
Overlooks

Viewing Scope
Water Spout

—=

Tl

0 gl
it




Outdoor Constructed Features:
Picnic Table

Clear Ground Space
36 inches on all
useable sides

1011.2.1 Clear Ground Space - Picnic Tables




Outdoor Constructed Features:
Picnic Table

| (a)

elevation

1011.4 Picnic Tables
Knee & Toe Clearance per 306

Provide Wheelchair
"Wheelchair space Seating Space w/ min
Knee & Toe Clearance




Outdoor Constructed Features: §
Fire Rings, Grills, Fireplaces & Wood Stoves

—¢

—~
|
|

]

| Centeron each
Useable side

Clear Space: 48" x 48" on all useable sides




Outdoor Constructed Features: §
Fire Rings, Grills, Fireplaces & Wood Stoves

Cooking Surface:
15min 34"max

Fire Building
Surface:

1011.5 Fire Rings, Grills, Fireplaces &

9”m | N above Wood Stoves

Adjacent surface
Raised Edge or Wall:
10"max wide




Outdoor Constructed Features:
Outdoor Rinsing Showers

Clear Space:

60”min x 60”’min, Centered
on Shower Head

1011.2.1 Clear Ground Space

Head Helght Outdoor rinsing showers
Revision from Draft: Low only
required

1011.7 Outdoor Rinsing Showers bI
1011.3 Operable Parts Opera e Parts

Per 2010 ADAAG Sectlon 309.3 & 309.4




Outdoor Constructed Features:
Trash & Recycling Receptacles

Clear Ground Space:
36"min x 48" Forward
60"min x 30" Parallel|

ﬂﬂ“l |

1
10

Lt

| 36min |

915

forward parallel

1011.2.1 Clear Ground Space
Trash & recycling receptacles




Outdoor Constructed Features:
Benches

Clear Ground Space:

36"min x 48" in any
orientation to the
bench.

Positioned for Shoulder
to Shoulder 1011.2.1 Clear Ground Space
Benches
recommended




Outdoor Constructed Features:
Viewing Scopes

Clear Ground Space:
36"min x 48"
with min Knee & Toe
Clearance provided

1011.2.1 Clear Ground Space
Viewing scopes

R B
11 min / \
EETvee—

1011.2.1 Clear Ground Space
Viewing scopes, Knee & Toe Clearance (306)




Outdoor Constructed Features:
Viewing Scopes

Eye Plece Height:

43”min and 51”max
above Ground
Surface

1011.2.1 Clear Ground Space
Viewing scopes, Knee & Toe Clearance (306)




Outdoor Constructed Features:
Water Hydrants

Clear Ground Space:

7/2"min X 48"min with
spout located 11-127
from the back of the
Clear Space

Must adjoin or overlap
ORAR, Trall or other
Clear Space

1011.2.1 Clear Ground Space
Water Hydrants




Outdoor Constructed Features:

Water Hydrants

Spout Height:

28"min and 36"max
above ground surface

1011.6 Water Hydrants




Outdoor Constructed Features:
Utility & Sewage Hookups

Clear Ground Space:
60"min x 30"min
centered on hookup

Must adjoin or overlap
accessible parking or

1011.2.1 Clear Ground Space

p u I I- u p S paces Utility and sewage hookups




Outdoor Constructed Features:
Recreational Vehicle Parking & Pull-up Spaces

Clear Width:
20ft min

1012.2 Recreational Vehicles
Parking Spaces within Accessible Camping
Units and Picnic Units and Pull-Up Spaces at
RV Dump Stations




Outdoor Constructed Features:
Parking & Pull-up Spaces

Clear Width:
16ft min

1012.3 Other Vehicles

Parking Spaces within Accesslble Campling
Units and Picnic Units and Pull-Up Spaces at
RV Dump Stations




Outdoor Constructed Features: &2
Tent Pads & Tent Platforms

Clear Ground Space:

48”min around tent
space

Platform Height:
19"max

1013.4 Height
Tent Platforms

1013.2.Clear Ground Space
Tent Pads and Tent Platforms




Outdoor Constructed Features:
Camp Shelters

Clear Ground Space:

48°min x 36"min, Parallel,
& Overlapping

Turning Space: =] e
Per section 304.3 -

{Clrcular Space) {T-Shaped Space)

1014.6 Turning Space

Platform Height: ., Camp Shlers_
19"max

1014.5 Floor Height
Camp Shelters




Outdoor Constructed Features:
Viewing Areas

Clear Vertical Space:
From 32" max to 51"min

1015.3 Unobstructed Vlew
Viewing Areas







Clearance Space

Min

Actual

TW Total width)

30 in

K.D (Knes Depth)

19 in

kH iKnea Haight)

27 in

TD (Tos Depth)

24 1n

TH (Toa Height)

9in

Accessible Spaces

Available

Perimeter Clear




Clearance Space

Min

Actual

TW Total width)

30 in

K.D (Knes Depth)

19 in

kH iKnea Haight)

27 in

TD (Tos Depth)

24 1n

TH (Toa Height)

9in

Accessible Spaces

Available

Perimeter Clear




Min Requirements of
Trail Signs in AGODA

1017.11 Trail Signs. Trail signs shall
iInclude the following information:

1. Length of the trail or trail segment;
2. Surface type;
3. Typical and minimum tread width;

4. Typical and maximum running
slope; and
5. Typical and maximum cross slope.




TAI

Information

Sheet

FOREST SERyy

v/

Pacific Crest Trail

Eldorado National Forest

Trail Length 1.1 mi (1.8 km)

Linear trail

Trail is part of the Pacific Crest National Scenic Trail and starts next to the
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 permitis

Dogs on Leash| required if staying overnight. Several local and regional maps are displayed

>

<79 No Bikes

No
Equestrians

No Motorized
Vehicles

s

Hazards and
Obstructions

Step
30

Rock
12

Root

()]

wl) >

at the trailhead.

Cumulative Gain 427 ft (130 m)
Elevation Change Loss 82ft(25m)

Typical Grade is 8.5%

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

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 Frm or better

Trailhead Location

At Carson Pass on Hinhwav 88 directlv on narth side of the seasonallv

Trail
Access
Information

>

Warning: Trail conditions may have changed since thistrail was assessed. Temporary
obstructions (e.g. fallen trees or land slides) may not have been mapped. Maximum
grades and cross slopes may vary.

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.

Thisreport has been generated by TrailWare which has been created by Beneficial
Designs, Inc.
Nov 28, 07



Trail Access
Information (TAI)
to Convey to Users

Grade

Cross Slope
Tread Width
Surface
Obstructions

Ruins Loop

Fort Churchill
State Historic Park

Length 0.6 ma (1.0 knn)

(=54
m Equestrians

Mo Motorzed
% Wehicles

E’ Grade

_'y':l cal Grade 2.6%

of e Tl Is o 12%

'..'-"'i‘_""l 1% 10 17%

% grade Iz a :r:l:r.l".\ 0

ﬁ:ﬁ Cross Slope

_;ra-:l sa mr:l:r.l".'. |:

9 Tread Width

19 'I.—. om
11||.r| 12In (31 om)

8 surface

=
T of the trall Is Soft

Typical Ammness {in) 021

Minimum Armnessiing 032

Minimum Stablity{in)  1.03
b d
____ [

Fard I'.I!llll L= "Il'ﬂI Tﬂ!‘b
P S ]

e Obstructions

Multiple 6 In (152 cm) Rocks
e

Trail Access
Information




‘ Sparks Bivd. Bike Path
City of Sparks
} Truchee Biver ta Pyramid Mwy

Length 6.8 mi (10.9 km)

Hikers
S) Dogs on Leash

Bikes
m No Equestrians

k No Motorized
Vehicles

”Grade

Typical Geade 1.7%

“‘X-Slope

Typical Cross Slope 2.3%

5-! Tread
Width

Surface
Type

Concrete | Asphalt

Trail Access
Information




TAl on Wooden Post
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Verizon %
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QR Codes take TAl
to the next level

'




e AR R

‘ Riverview Park 7 Mexic.

v @ T

can Ditch Trall Systermy
Tradl Uner
N cesee




Dam
B

ridge

Parking

n.
=
AP,

2 CD Restroom
- LE]
2]

Park Entrance
Shelter / Pavilion
CourtsiFieids

Playground

] RivariCresk







ey Ewrwnce

SreergWw

S veterPav 4y




Trai Name

Red Oak Traif
Shady Creek Trail

Cedar Fiats Trail
Hillview Naturat Trail
Yucca Paved Trait
Observation Tower Trail
Live Oak Trait

Length

/ 0.5 mi
0.4 mi

0.8 mi

,,/ 2.6 mi

1.6 mi
0.1 mi

0.1 mi

Typical

Maximum Grade
Grade

Srandard Ramp is 8.3%

353 ftis 21%
67 ftis 21%
124 ftis 11%
33 ftis 11%

17%

15%

Typical
Cross

Maximum
Slope

Cross Slope
78 1tis
145 1t is
87 ;[ "\
231 tis 15% - 26
111 ft is 169%

45 1t i

65 1tis 10%

Tyvpical
Tread
Width

Minimum
Clearance Surface

Tvpe

Width

18 in

48 in

36 Iin

30 in
96 in
60 in

WARNING:
Trail conditions




#
[
&




TRAIL USE : LEGEND

-1
&g : —
Hiking § .,_. Bridge
A Bicycles i
O Bv:m!. Not Aliowod on Flume Parklng

Trail or Quadl Run Trall
Equestrians Em Restroom

Equestrians Not Allowed on Flume

Trail o Guail Run Trall Picnic Area
‘5 Dogs on Leash L o Maximum Grade
' EX3 No Motor Vehicles == (((. Robert Z. Hawkins

Amphitheater

Western Heritage
Interpretive Center

Historic
Huffaker School

Brick House

Agricultural
Field

M Ranch Loop Trail 371 ftis 16% — 25% 18 ftis 16% — 20% Aggregate/Gravel | 0. : . i sl'""“ Firmness (in)

U
Quail Run Trail 186 ftis 20% — 40% 46 ftis 18% - 30% Aggregate/Gravel ! ; 5 ; a --33

B Flume Trail 37 ftis 14% - 19% 47 ftis 12% — 14% Soil

Surface Stability (in)

B And Trail (Round Tri 196 ft is 14% — 21 1 ftis 7% —11 A /Gravel | 0. . . :
Funded by the Nevada Recreational Trails Program SRIEcE N Fownd 10 bt et it s i S :A.{Al-

B Park Loop 64 ftis 4%— 5% 230 ftis 3% - 4% Aggregate/Gravel | 0.18 | 0.19 | 0.37 | 0. faid, oblle ooy uniatls

WARNING: Trail b‘;wdlm”nuy have m d::; swwzgum ﬂ;;unl; were assessed. Secondary trails are shown in white. A Trail Access Information



74
To Alternate

Highway 95
g Y y

Fort Churchill State Historic Park | e R

o

Fort Churchill Road

Cemetery

TRAIL USE

€ Hiking
Bicycles
Dogs on Leash > Headquarters

No Equestrians et
Isitor
No Motor Vehicles Center

LEGEND

Bridge

Barking Southern

Restroom Pacific Railroad

Picnic Area
Fee Station

Campground

el >]a-H [ET0D)

|

Maximum Grade Agricultural Fields

Buckland To Orchard Day
Nature Use Area and Buckland Station

Loop 06mi —p

Buckland
Ditch

Buckland

\T

-
Samuel Buckland == b

Campground
e —— -

Railroad

John

Funded by the Nevada
Beneficial Design  Recreational Trails Program

Q Trail Access Information . _ N G surface surtace
Tread

Stewart Typical ~ Maximum Grade Maximum Clearance Surface  Firmness Stability Minimum Surface Firmness (in)
n Trail Name Length Grade  Standard Ramp is 8.3% Cross Slope Width  Width Typical Worst Typical Worst
Trail L

I Buckland Loop 0.6 mi - 20ftis22-31% 22ftis 21 -33% 47in 24in 5 023 | 060 | 080 | 100 <0.20 035 .55 >0.55
Hard i Modorgsy ot

Fm

I Nature Trai 16mi 132 1is 20 -37% 183ftis 10— 22% 41in 15in i 022 (070 | 066 | 151

N Railroad Trail 0.2 mi - 41 ftis 26 - 38% 178ftis 5-14% 50in 36in 060 | 064 | 067 Minimum Surface Stability (in)

B Ruins Loop 0.6 mi | 23ftis12-17% 16% 68ftis 5- 7% 70in 36in 019 | 054 | 071

I Stewart Trail 05 mi - 42 ftis 30 - 42% 33% 54ftis 21 -32% 45in 18in 060 | 070

WARNING: Trail conditions may have changed since January 2009 when these frails were assessed. Secondary trails are
shown in gray. Signage created by Beneficial Designs Inc. using data collected by a certified trail assessment coordinator.




Meadow

Senior Center

Lampe Park

TRAIL USE

Hiking

Bicycles

No Dogs

No Equestrians
No Motor Vehicles

LEGEND

e Bridge
Q Parking

Highway 395

Willow Creek

Waterloo 7~
p ¢ Ball Field
OQuter Inner Senior )
Trail Name Loop Trail Loop Trail Center Trail @B Restroom
I I
Length 0.8mi 0.6 mi 0.2mi Skate Park
Typical Grade
Standard Ramp is 8.3% 1.3% 1% 15% Playground
Maximum _ -
L 17 ftis5-8% 41 ftis 3—5% 27 ftis 5— 6% _—
Grade @ Picnic Area
S 15% 10% 11%
= P Horseshoes
aximum - - -
CrasalSione 142 ftis 5— 6% 246 ftis 4— 6% 63 ftis 3—5% — )
Typical on T on Events Area Soccer Field
Tread Width :
Tt N O Tennis Court
Clearance Width 8 i v
Surface c D D D Batting Cage
Type Granite/Pavers Granite/Pavers Granite
gﬁ'_'f:'e 0.20in 020in 0.19in Group Pavilion
- (Worst 0.23 in) (Worst 0.23 in) (Worst 0.23 in)
Firmness n
Typi £l Sand Volleyball
ypical - ; - =
Surface T Rt P
Stability i i Park Boundary
Minimum Surface Firmness (in) Minimum Surface Stability (in) \ )
Northampton
circle
<0.20 0.35 0.55 >0.55 <0.25 0.55 1.05 >1.05
Hard Fim Moderately Not Hard Stable Moderately
Firm Firm Stable: Stable
WARNING: Trail conditions may have changed since July 2007 when these trails were assessed.
Secondary trails are shown in gray. Signage created by Beneficial Designs Inc. using data collected
by a certified trail assessment coordinator.
DOUGLASICOUNTY
- - Douglas Coul Parks RECREATION DEPARTMENT
Q Trail Access Information Waterloo Lane e ST RS

A Funded by the Nevada Recreational Trails Program




P*2 1RAIL FEATURES
Customize your search by trail
use and features.

P2 1RaIL ACCESS

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

P®2 TRAIL MANAGEMENT

Authorized trail managers may

add or edit trail informatio
Contact Beneficial De

P2 contactus

»QUICK
TRAIL SEARCH

Type in (a few letters of) a park or
trail name:

| @

OR Big Basin Redwoods State Park
Boulder Creek, CA

View trails by state:

Choose a state l @

Features 2,000 year-old redwoods and
over 50 miles of trails. Reservations
required for camping. Phone:
£31.338.8860

Have you ever finished a three hour hike in one hour? Have you struggled on a
"moderate” trail? Have you ever encountered barriers on an"easy" trail? If so, you
already know the benefits of having ohjective trail information. The Trail Explorer
wehsite conveys objective trail information in a unique Trail A Information
format to help trail users make informed decisions about which public lands to
vigit, and which trails will best meet their interests, abilities and desired
experiences. Trail Explorer henefits all users, but is particularly helpful for

individuals who may have specific trail needs, such as individuals with disahilities,

older adults, parents with young children, and novice hikers.

Acknowledgement

Trail Explorer was designed by Beneficiz signs in collaboration with Am :
Trails, land management, and disability organizations and with the suppont ofthe
US Department of Education.

Www.trailexplorer.org

Internet




Who benefits from objective
Trail Access Information
(TAD?




User Benefits from TAl
Consistent information

Increased independence,
safety, opportunities and
enjoyment

Responsible and informed
trail selection

Knowledge of actual
conditions




Land Manager Benefits

T

I ‘that's :
Increased user safety ﬁa‘é?ﬁ.inz,“;siye"a, k

and satisfaction

Provide more trall
opportunities

Monitoring of
environmental impact




Land Manager Benefits

ldentification of work
priorities
Enhanced planning

& budgeting of
projects

Enhanced search and
rescue

Provides information
for GIS (When use GPS)




People with
Disabilities

Children

Adults who
are older or
less fit

Users with limited
experience




Unintended Benefits

Walking is one of the
best exercises for
people of all ages




Unintended Benefits

People with access to sidewalks and trails
are 28% more likely to be physically active

(Environmental and policy determinants of physical activity in the United
States, Brownson, Baker, Housemann, Brennan, & Bacak, 2001)




Unintended Benefits

Walkability adds
anywhere from
$4,000 to $34,000
to home values

Inc., for CEOs for Cities, August 2009 )




Overview Summary

Lack of information is the greatest barrier to
access

UTAP & HETAP are objective, valid,
repeatable and related to user
perceptions

Generates and conveys all types of
iInformation for all types of trails

Benefits all users and land managers

Focuses on grade, cross slope, surface,
width and features




Sidewalk Assessment
Process (SWAP):

Introduced in FHWA publication...

Designing Sidewalks and Tralls for
AcCcess

Conducted using paper data forms







PROW-AP Phase | Project

Main Objectives

Automatic measurement of trip hazards
using laser technology

Develop user interface software screens
with SQL database

Demonstrate GIS sidewalk layer software
Interface specifications




Wheeled Instrument Sensor
Package (WISP)

Grades and Cross Slopes
measured within 0.1%
precision and 0.2% accuracy




Wheeled Instrument Sensor
Package (WISP)

o —

Automatic detection and
alerting of Surface Events
(l.e.: rough surface, gaps,
vertical discontinuities)




Wireless Range of 60 meters

On-Device Field Collection
Prompts

Measurement resolution
of 0.1 Inches (1 mm)




Digital Height Measuring
Device

Same Range and similar &
Automatic population of Data &=

Measure vertical distances
from Zero to 44 inches

Measurement resolution of
.01 inches (0.1 mm)




Station Collection Page

Database View Toolbox Calibration Administrator Developer

“v Town of Minden
» Esmerelda Ave S Side f
) 6th St E Side from Esm
) Test/Sample Data
» Town of Gardnerville
» Minden BK
) Old Data

0ft m Fence

) Features New Feature ) @B @

Grade X-Slop Latitude Longitude Elevation HDOP Satellites WAAS

| _23% | Latitude | Longitude | Elevation | HDOP | satellites | waAs




Database View Toolbox Calibration Administrator

Data Tree

» Town of Minden
» Esmerelda Ave S Side f
» 6th St E Side from Esm
) Test/Sample Data
» Town of Gardnerville
» Minden BK
» Old Data

Developer

° Town of Minden ) | Esmerelda Ave S Side from 5th Stto 6th St ) | New Segment ) [Gy/n el [T 2

Collection

Position the cart near the
center of the surface and
record the Grade and Cross

Curb Ramp\Grade
Slope values.

PROWAG
ADA 2010
CBC

Max 8.3%
Max 8.3%
Max 8.3%

Curb Ramp\X-Slope

2 D

PROWAG
ADA 2010
CBC

Max 2%
Max 2%
Max 2%

Your Comments

el |

Additional Info | [ Components Page of 23 @ @

Grade X-Slope Latitude Longitude Elevation HDOP Satellites WAAS

| 83% | 20% | Latitude | Longitude | Elevation | HDOP | satellites | WAAS |
















Database View Toolbox Calibration Administrator Developer

¥ Town of Minden
» Esmerelda Ave S Side f
) 6th St E Side from Esm
» Test/Sample Data

» Town of Gardnerville Curb Ramp\Width PROWAG Min 48"
» Minden BK

, ADA 2010 Min 36"
> old s SRRy e NE n v)  cec M3

Your Comments

o @) 4 | DO ez )

Grade X-Slop Latitude Longitude Elevation HDOP Satellites WAAS



















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




