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Arroya Sit Ski



Mono Ski



Dynamic 
Seating
Spring 
Assist



Cross Country Ski



Hand
Bike



Adaptive 
Canoe 
Seating

Available from 
Chosen Valley 
Canoe Accessories



Denise Axelson of Beneficial Denise Axelson of Beneficial 
Designs and Mike Passo of Designs and Mike Passo of 
Wilderness Inquiry practice Wilderness Inquiry practice 
and discuss the refinement and discuss the refinement 
of measurement protocols of measurement protocols 
before testing begins with before testing begins with 
the full subject study on the the full subject study on the 
canoe seat development canoe seat development 
project.  project.  



Kathy Mispagel of Beneficial Kathy Mispagel of Beneficial 
Designs and Mike Passo Designs and Mike Passo 
practice the measurement of practice the measurement of 
maximum lateral stability on maximum lateral stability on 
the dry land canoe simulator.  the dry land canoe simulator.  
The angle is measured with a The angle is measured with a 
smart level and the tipping is smart level and the tipping is 
accurately controlled by a accurately controlled by a 
vertical extension to the vertical extension to the 
canoe.  canoe.  



Test subjects are coached Test subjects are coached 
during the water portion of during the water portion of 
the evaluation in which the the evaluation in which the 
subject finally gets dumped subject finally gets dumped 
on the count of three to on the count of three to 
verify safe egress from the verify safe egress from the 
canoe.  At least one water canoe.  At least one water 
safety expert is always on safety expert is always on 
hand for this part of the hand for this part of the 
evaluation.evaluation.



The adjustment of the canoe The adjustment of the canoe 
seating system to adapt to seating system to adapt to 
many different makes and many different makes and 
models of canoes and to as models of canoes and to as 
many different body sizes many different body sizes 
and shapes is the great and shapes is the great 
benefit of the Universal benefit of the Universal 
Canoe Seating system under Canoe Seating system under 
development by Beneficial development by Beneficial 
Designs.Designs.





Lack of 
Knowledge
All users and land

managers need 
accurate trail data

Objective trail information is very limited, 
but it enables informed decisions about 
trail use and conservation

Subjective information is not related to 
individual abilities



“Moderate” or “Easy” 
mean different things

People have different 
abilities (young children, 

older adults, people with disabilities, unfit and 
inexperienced individuals)

Assessment must provide objective 
information



Universal Trail Assessment 
Process - UTAP

Access Information

Construction and Maintenance

Mapping and Interpretation

Environmental Protection and 
Management

Compliance with Design Standards





Key UTAP Information

Length 

Width

Cross
slope

Grade

Surface

Features & 
Facilities



UTAP Assessment Team



Trail Access Information (TAI) 
Benefits All
Users know the

trail conditions they
will encounter

Safety and satisfaction
are increased

Land managers can monitor environmental impacts

Maintenance and management needs are 
documented



UTAP – Implementation 
Status
Over 800 people trained to lead UTAP 

assessments

Over 50 trainers to teach UTAP 
workshops

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

UTAP assessments available from 
consultants



Development Partners
Bureau of Land Management (DOI)
Bureau of Reclamation (DOI)
National Park Service (DOI)
US Army Corps of Engineers
US Fish & Wildlife Service (DOI)
US Forest Service (USDA)



Development Partners
American Trails
California State Parks
Minnesota Department of 

Natural Resources
National Center on Accessibility
Wilderness Inquiry



Rotational Penetrometer
Objective surface  
measurement device

Draft Standard for 

and stability under 
development

measure of firmness 

Available from 
Beneficial Designs



Research Funded by the 
Access Board

Built 10 trails with different surface types 
for human subject testing

Tested 4 user groups using trails

Measured energy expentiture

Established preliminary firmness and 
stability requirements for trail surfaces



TrailWare
Computerized data management and 

analyses

Summarize trail information for users

Summarize trail information for land 
managers

Export data to Web site and other 
software

















TrailWare Reports
English or Metric units

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

Trail Access Information



Station or Feature Log Report



Summary Tables for Typicals



Extreme Summary Tables



TrailWare Calculations
Typical and extreme values for 

Grade, Cross Slope and Width

Surface Category and Type

Tread and Vertical Obstructions



TAI 
Summary



Disseminating Information 
to Users is Critical

Informed choice

User responsibility

Safety

Satisfaction

Accessible formats



On-Trail
Information



Trail Access 
Information 
Sheet





Computer Kiosk or Internet Site



www.trailexplorer.org









What else could we do to 
improve trail access?

Develop standards for trail design

Obtain funding for UTAP assessments

Automate UTAP so one person can 
complete all measurements

Design a trail barrier that prevents 
vehicle access but can be used by 
people with mobility devices



ADA Compliance
Proposed guidelines available at

www.access-board.gov

Recreation trails

Outdoor recreation access routes

Picnic and campground facilities

Beach access



Research Funded by the 
National Center on 
Accessibility

Built test trails and surfaces with 
different grade and cross slopes

Conducted human subject testing
Measured difficulty ratings in 

comparison to existing standards
Made reccomendations



ADA Recreation Trail
Grade

up to 30% of length > 8.33%
5% for any distance
8.33% for 200 feet
10% for 30 feet
12.5% for 10 feet

14% for 5 feet in drains if cross slope < 5%



ADA Outdoor Access Route
Grade

up to 30% of length > 8.33%
5% for any distance
8.33% for 50 feet
10% for 30 feet

Cross Slope
3.3%
5% to ensure drainage



Develop standards 
for trail design

Designing Sidewalks 
and Trails for Access
Part I and Part II

Access Board Negotiated Rulemaking 
Committee

Feedback on US Forest Service 
guidelines



Recreation Trail Program (RTP) 
National Funding Priorities

Goal to enhance trail access

RTP is state aid for trail development,
maintenance and
signage

Funding for motorized
and non-motorized
trails



Nevada Recreation Trails (NV NRT)Nevada Recreation Trails (NV NRT)
The NV NRT project has been ongoing since 2003. The NV NRT project has been ongoing since 2003. 
The NV NRT goal is to make Trail Access The NV NRT goal is to make Trail Access 
Information (TAI) widely available for a variety of Information (TAI) widely available for a variety of 
trails in Northern NV. During 2006, priority trails trails in Northern NV. During 2006, priority trails 
were determined for Douglas, Washoe, Carson City, were determined for Douglas, Washoe, Carson City, 
and Sparks Counties. and Sparks Counties. 





Perform UTAP

Clearly record the exact
location of segments

Name segments
descriptively (i.e. Rock
Park to Glendale Park)



High Efficiency Trail 
Assessment Process

Automate UTAP 
so one person 
can complete all 
measurements 
at a speed of at 
least 1 mph

























Accessible 
Trail Gate 
Barrier

Enable all permitted users, including 
those using mobility devices 

Prevent trail access by motorized 
vehicles



Project Goals
Develop a trail gate that: 

Allows all non-motorized users and 
hikers using personal mobility devices 
(PMDs) 

Prevents motorized trail vehicle (MTV) 
access,

Is consistent with the spirit of 
accessibility legislation



Pedastrain Trail Users:
Hikers

Manual Wheelchair Users

Power Wheelchair Users

Scooter Users

Rollater Users
Human Transporter Users



Document performance 
characteristics of motorized 
trail vehicles (MTVs) and 
personal mobility devices 
(PMDs).









Install trail tread surface 
materials on new and 
existing trail segments

Rock causeways in wet areas 
Minimize vegetation trampling
Reduce erosion runoff into stream
Channel users on to a designated 

pathway
Keep users safe and dry



Provide a stable and level 
trail tread surface 
material

Simple, interlocking installment
Durable and long lasting
ADA compliant material
Blend in nicely with natural 

environment
Additional tread material in next 

phase



GeoRunner



Molded Mini-Grid



Safety 
Deck II











Rotational Penetrometer
Objective surface  
measurement device

Draft Standard for 

and stability under 
development

measure of firmness 

Available from 
Beneficial Designs



Analyze the UTAP Information

Enter the data into 
TrailWare

Second person 
verifies data entry

Print all reports and 
completed forms

Create a summary of 
key trail issues



Meet with 
Agency 
Representatives
Collate the assessment

information in an agency
report

Provide a map of the trail segment layout

Review all data gathered

Discuss actions and timelines for key trail issues

Identify final signage locations









Install information signs

Demonstrative signs explaining 
project improvements & needed 
user cooperation

Objective information about trail 
conditions









Beneficial Designs, Inc.
Minden, Nevada

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

Working toward universal access 
through research, design & education
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