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Research

RULES + REGULATIONS

"A primary objective of the BLM’s travel and transportation
management is to establish a Ilong-term, sustainable,
multi-modal travel network and transportation system that
address the need for public, authorized, and administrative
access to and across BLM managed lands and related waters.”

[Bureau of Land Management Agency]

"The Bureau of Land Management, BLM, proposes to amend its
off road-vehicle regulations to add a definition for electric bikes
(e-bikes). E-bikes should be treated the same as non-motorized
bicycles, expressly exempt those e-bikes from the definition of
off-road vehicles. This proposed change would facilitate

increased recreational opportunities for Americans, especially

those with physical limitations, and would encourage the
enjoyment of the lands and waters managed by the BLM”

[Bureau of Land Management Agency]

NAvI GUERRA | CODY SNOW

PARTNERSHIP | THE BUREAU OF LAND MANAGEMENT (7:L)



Research

CURRENT TRANSPORTATION e 3

Visitors have a variety of different travel options when exploring monument lands.
There are pros and cons to each travel method, affecting visitors, the 1land,
management, or some combination of the three.

OHV's provide the fast transportation, however they harm
the land, are heavily restricted, and are the most
expensive form of transport.

Bikes have less impact on the land, have more access,
however can be expensive, provide slower transportation
speeds, and are physically taxing.

E-bikes offer benefits similar to OHVs like fast and fun
transport, while limiting damage to the environment and
providing wider access.

Walking causes the least damage to the environment and
grants the widest access, however, is the slowest form of
transport and the most physically taxing.

© © 6 0

This graph shows how the four primary travel Environmental Impacts
methods, OHVs, E-MTBs, Bikes, and Walking
compare to each other via accessibility,
environment effects, rules and regulations,

and the average cost.

Inaccessibility

Cost to Users

-~ Joof ol -]

Usexr Limitations

10
- |
S |
C —
w
_ |
© |
©
3 |
© 24 14 1313
o |
~
© OHV E-MTB BIKE WALK
>
S
-
>
m .
= Partnership | The Bureau of Land Management



Research

OHV IMPACTS
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Erosion:

Soil compacting, surface changes, rilling, gullying, and loss of
vegetation increase rates of erosion.
Soil Compacting:

Repeated forces compact soil harming root systems and expediting
erosion.

Dust Storm:

OHV travel, especially at high speeds, kicks dust into the air
and churns soil increasing likely-hood of dust storms.

Wildlife Disturbance:

Wildlife responds to OHV traffic with stress, leading to
displacement, mortality and reproductive failure.

Pollution:

Vehicles emit dust and carbon-dioxide while also risking oil and
chemical leaks.

Plant Disruption:

Native vegetation can be trampled and destroyed, micro-habitats
change species composition, and travel offers chance for spread
of weeds and invasive species.

Partnership | The Bureau of Land Management
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MANAGEMENT

Cody Snow

Navi Guerra

Management :

The Monticello Field Office of the BLM
manages nearly 1.8 million surface acres
of land. Visitors might choose to
participate in hiking, biking, and the
use of OHV’s on BLM lands. That is not
to mention the other management
responsibilities of the BLM including
grazing, maintenance, and environmental
study.

Designated Routes:

Within both the Sash Jaa and the Indian
Creek units of Bears Ears National
Monument there are number of designated
travel routes. These routes include
primitive roads, ATV & dirt bike trails,
and larger main roads. Combined, there
are roughly 465 miles of such roads.

The Challenge:

With such a vast amount of land and wide
range of responsibilities, it is
impossible to completely manage visitor
activity on designated routes alone.
Furthermore, without such management,
many visitors, either with or without
intention, veer off designated paths,
making the challenge of tracking and
controlling activity even greater.

Legend

Primitive Road
Primary Road
—— ATV+Dirt Bike Trail

Indian Creek Unit

~ 178 Miles

~ 09 Miles

~ 166 Miles

Shash Jaa Unit

~ 278 Miles
~ 27 Miles

~ 150 Miles

Partnership

The Bureau of Land Management
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DATA REPORT

Graph 1:

The BLM Federal Lands Transportation
Program Funding has been steadily
decreasing since 2013
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Graph 2:

Bike participants on BLM lands have been
on a steady incline since 20602. This
incline is likely to continue with the
rising popularity of e-Bikes giving
access to more people.
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NAVIGATION

Cody Snow

Navi Guerra

Multiple Routes:

Either by intention or accident users commonly travel off trail or along unofficial, usex
created trails. The resulting spiderweb poses challenges for enforcement as well risks damage
to both the environment and cultural sites within Bears Ears.

Inconsistent Service:

When users are attempting to navigate on BLM lands there is no guarantee that they will have
cell phone service, which to many, eliminates their means of navigating,

Uninformed Visitors:

Due to trail proliferation, and the scale of land managed, there will not be a trail marking
or sign on every road, and visitors are not guaranteed to see or stop at an information center
during their visit. Furthermore, many visitors do not understand or consider the cultural and
ecological significance of the land they are standing on.

o2

Multiple
Routes

(o] o3

Inconsistent Uninformed
Service Visitors

Partnership | The Bureau of Land Management



Research

PROBLEM STATEMENT

- g OHVs:

OHVs are a common form of transport recreation on BLM land, however,
they harm the environment and can be difficult to manage across large
areas.

—— ) Rules:
ol

Regulations imposed on each form transport recreation determines how
and where they can be used safely, limiting access to some visitors.

— ) Current Travel:

Alongside OHVs, there are other forms of transport recreation that
offer different benefits however, each is accompanied by their own
undesired impacts.

—— 9 Navigation:

Trail proliferation has been cited as an issue across public lands,
either by intention or due to a lack of information, visitors commonly
veer off trail.

—= Qa9 Management:
[ A2 °

The scale of land and trail systems that needs to be managed coupled
with a lack of management recourses makes enforcement near impossible.

=

% To help visitors of all ability's access the natural and
_ cultural landscapes within Bears Ears by providing a
5 platform for the rental of site tailored e-Bikes. Such
< bikes will provide transport and education to visitors,
; funding and control to management, as well as protection
o to the land.
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Opportunity

ACCESSIBILITY

Cody Snow

Navi Guerra

“The integration of a small electric motor onto bicycles has reduced the physical
demand required to operate an e-bike and, in turn, has increased the public's access
to recreational opportunities. Including for people with limitations stemming fzrom
age, illness disability or fitness, and in more challenging environments, such as
high altitudes or mountainous terrain.”

General Access Path

A g 2

Bears Ears Parking Lot / Trail Head Site of Interest

L t

loo
©—Cr Access

Access

Walking is the most basic form of transport, however, in the desert heat of Utah
over long distances, such activity will prove strenuous and time consuming.

Limited

..................................;> ..................................;>

3

Cars and OHV’'s of course offer access without physical exertion, however their
access is limited, meaning many locations will require getting out to walk, or
will remain inaccessible.

Biking offers many of the same benefits of walking, however requires you to have
and bring your own bike and although will offer greater reach than walking, will
still prove strenuous for many.

E-Bikes that offer pedal assist give the widest range of access while also
relieving physical strain, giving access to those who would struggle otherwise.

Partnership | The Bureau of Land Management



Opportunity

ACCESSIBILITY

Cody Snow

Navi Guerra

Upon arriving at Bears Ears National
Monument, visitors need transport to
their desired recreation sites.
Whether they are hiking to a cultural
site, simply taking in the view, ozx
enjoying other recreation on BLM land,
they require transport. There are of
course a variety of reasons people
chose the various modes of transport
they do, however for some, the choice
of transport method is not simply one
of preference.

Depending on your fitness levels,
struggles with disease or illness,
disabilities, or other physical
limitations, you may not be able to
partake in outdoor activities as those
around you. Walking or biking to a
desired destination may be physically
out of reach for many, forcing them to
chose transport methods such as OHVs.
However, OHVs and similar transport
methods are often accompanied by
restricted access, thereby limiting a
users potential destination choices.

Pedal Assist e-Bikes bridge the gap
between motorized and human powered
travel, thus benefiting from both
increased access and motor assisted
travel. By closing the gap in access
between those that are able bodied and
those that are not, e-Bikes could give
better access to a wider user group
throughout bears ears.

Land
Experiences

Fit and
Healthy

T

Physical Limitations

|

Current Transport
Solutions

[ ]
[m
Those With an I

I1lness Disabled

Fitness

11 '

Improved Transport
System

|

Land
Experiences

[
IE}EE{
I Fit and
Healthy

Those With an
Disabled & Inness o

Varied
Elderly Fitness

Partnership | The Bureau of Land Management
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REDUCING TRAFFIC

Cody Snow

Navi Guerra

Traveling across bears ears is primarily done over primitive roads, however shorter
expanses of primary roads and OHV trails also exist within Bears Ears. OHVs, including
personal vehicles, are a common choice of travel for such a destination given there speed,
carrying capacity, off road capabilities, and fun of use. However, such vehicles also offer
a variety of draw backs including disruptive noise, pollution, and harmful impacts to the
land.

E-bikes offer many of the same benefits of travel that OHVs do, and can be made to
accommodate cargo in many of the same ways. By offering site tailored e-Bike travel, some
users may opt to take a rental bike to their desired destination rather than go by OHV
travel, thus reducing the number of OHVs traveling across Bears Ears and in turn reducing
the overall impact of OHVs on the land, environment, and other visitors.

Shash Jaa Unit
Before offering
supplemental Transport
—_—
After offering
supplemental Transport

Partnership | The Bureau of Land Management



Opportunity

LOCALIZATION

By creating a localized transport system, many of the variables and unknowns associated
with visitor recreation can be mitigated while simultaneously benefiting all involved
parties.

Because visitors won’t have to bring and use their own gear, they save the hassle of
cleaning up after the trip is over. Furthermore, they need not worry about broken parts and
maintenance should they have problems or an accident during their trip.

Visitor owned cars, OHV's, and bikes are likely used in a variety of locations introducing
the possibility of invasive species hitching a ride from one habitat to another. A
localized transport system eliminates this threat for the bikes are repeatedly used on the
same land.

No longer chance of
spreading invasive
seeds from past

o1,

NG
e

Benefits

Visitozx

o2

No need to worry
about maintenance
or replacing
broken parts.

2 re—o

g No need to worry about
c cleaning personal
£ equipment.
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Opportunity

ECONOMY

Cody Snow

Navi Guerra

The creation of on site rental transportation also brings with it the opportunity for
management to benefit economically. Through visitors paying for a rental bike and an
experience within the park, funding is generated for the B.L.M. Such funding could then be
used to benefit the land through maintenance and protection. Through improved experiences,
visitors are more likely to return and spread the word of the experience they had. This
will lead to more rentals which in turn generates more funding, thus repeating the cycle.

Furthermore, the process of renting a bike gives an opportunity for interaction with
visitors. Through interaction, visitors could receive education about monument etiquette
and trail systems, allowing them to have both a fun and respectful experience within the
monument. Having the correct experience means visitors are more likely to enjoy themselves
and avoid frustrations, inviting them to return and spread the word of their experience.
Additionally, visitors are less likely to damage the land or cultural sites by being more

informed, thus saving the money that would otherwise be spent on enforcement and
maintenance.

Pedal Assist Bike
Rental

Education Payment __\\\\\\\\\\\\

Funding 6\\\

Increased Improved 6——”/////////

Visitation Experiences

L )

Money Saved

Experience

Partnership | The Bureau of Land Management



Opportunity

ENFORCEMENT

Cody Snow

Navi Guerra

Managing all the visitors within the land and trails that the BLM governs is an impossible
task, however it is possible to control and monitor at least a portion of the land’s
visitors. Through a site managed transportation system, GPS could be integrated into
vehicles and management tools, allowing staff to keep an eye on a portion of the parks
visitors with limited staff and tools.

Furthermore, implementing such a tracking system would allow management to deal with those
disobeying land rules and etiquette. This could lead to fines, generating revenue for the
park, or for better understanding of what causes and allows for misbehavior within the
monument .

Additionally, looking at implementing a park regulated transport system reveals an
opportunity to gain insight from visitors. Through interaction either with the vehicle,
staff, information sites, or digital tools available on mobile devices, visitors can
provide feedback and locations of problems on the land. Specific sites could be marked and
later dealt with by management.

[\( Visitor Monitoring

By controlling the means of
transport management can implement
their own tracking methods through
GPS, allowing them to track and
monitor visitors within the park.

N

‘~\ﬁ,/"
@)
I~ .
(g User Interaction

By giving visitors a means

to interact with land
management, it is possible
for user experiences to

benefit the land and help
management.

Partnership | The Bureau of Land Management
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Considerations

SYSTEM DIAGRAM

Cody Snow

Navi Guerra

The System:

To create a platform for the rental of
site tailored e-Bikes a system is
created between the bike, accompanying
mobile app, and physical rental
locations to provide users with the
desired experience while benefiting
management, the land itself, and
accessibility for all visitors.

The Bike:

The bike benefits management by
providing tracking information on users
and allowing users to report vandalism
and site damage. Furthermore the bike
serves as an alternative experience to
OHV travel with fewer drawbacks to other
users as well as the land.

The App

The app facilitates benefits offered by
the bike as well as makes navigating the
various features easier than on the bike
itself. The app also gives additional
functionality to users by providing
tailored trips, downloadable content,
and increased control of bike settings.

The Rental Site

The rental sites benefit the land by
providing users important information
for having a respectful visit within the
monument. Furthermore, the site gives
users a place to leave their cars ox
OHVs behind before entering the
monument .

Partnership | The Bureau of Land Management



Considerations

JOURNEY MAP

We began our process of understanding the user experience by creating a general, over-arching
journey map of our system outlining the various scenarios and settings our users will be
working within. From this journey map we decided to focus our design specifically on the user
journey between full day and overnight experiences within Bears Ears. From here we could then
build more detailed journey maps allowing us to better focus our design response.

USER

Y

Rental Site
Weekends Larger size battery bike —
Overnight Larger size battery bike
Full Days Medium size battery bike
Half Days Smaller size battery bike

Will have suggested day routes, full day routes, overnight and weekend experiences

Customer Service ——— > Take down users weight and height
Maintenance to adjust the bike for the users needs.
Bike returns

= ) Information Center
2 = Rest stop. Follow Suggested Route
@ c on Bike GPS
= =
[J]
8 o
@©
—
o
= — Monument Camp Site Monument
-
>
©
= Partnership | The Bureau of Land Management



Considerations

OVERNIGHT TRIP

Here we have created a potential journey map for users that are planning on taking an
overnight trip. This map takes you through step by step how a user would interact with our

system design from start to finish.

Including the interaction between the user and employee,
the various gear items a user could bring for an overnight trip,

and the procedure of

operating the Axcess E-bike throughout the land in different scenarios such as camp sites,

historical sites,

User
|

and returning the E-bike.

Employee

Drives to rental site
Parks car there for the duration of trip
Walks into rental building
Interacts with the employee
Information exchange

Trip length

Height and weight of rider/s

Payment
Employee adjusts the bike to the users needs
Gives bike key

Tutorial/ How to

3 Waver
Employee brings out the bike/s

User leaves rental building

./ Q@
Camp; site

/ i
/

/ -
/

I
Rental responsibilities

User interaction

Maintaining the product
Experienced/knowledgeable
Employee capable of performing aid

®

. . 4
o Pack bike fully Camp site @ © Go to historic site
Kickstand § ; v .
; N Lock bike S Get off bike
| \ Kickstand Kickstand
! N Unpack Lock-bike
. N
. N Set up camp Fill water bottle with tank
Unlock bike Punching in route

(
\
)

Lo

Punching in route

User starts trip

User packs bike with gear from car S
N
A N
i

Tent Food '

Cooler Water !
g Sleeping kit Clothing !
c Lights Phone/wallet/keys
w Chairs Camera 1 Cleans and fills
> Cooking materials water storage
©
©
(&)
= *Monument map is reflected*
~
~
(b
>
S
-
>
©
=

'
\
\
\
\

Unlock bike

Employee cleans
and fixes bike

Partnership

Set up bike for the day Leave bike at trail head

Explore site

Ride back to camp site <—‘

Leave site
Unlock bike
Get on bike

Kickstand

Unload bike
Rest at camp for the night

Make dinner
Sleep
Make break-feast

Employee comes
out and checks
v bike for damage

The Bureau of Land Management



Considerations

RENTAL SITES

This diagram represents the user interactions with the rental site aspect of our system
design. It takes the user through the seven main steps which are drive to the rental site,
check in, payment, set up, loading, preparation for the trip and lastly user leaves to being
there trip. This map, as well as those proceeding it, gave us a better picture of user
interaction within our system, allowing us to account for their actions and needs in our final

design response.

Payment

Size of bike
Duration of trip
-Half day
-Full day
-Overnight
-Weekend
Late Fee
Insurance[optional]

Check in

Signs wavier
Fills out information

Weight
Height
Age
Ability level
Beginner
Moderate
Advance
=
O
c
(7p]
>
©
©
(@]
©
—
~
(b
S
S
-
>
©
=

Drive to
Rental Site

Set Up

Size of Bike
Suspension adjustment
Bike walk-through
-Screen
-Modes .
-Racks Loading
-Battery
-Lights L
-Buttons
-S0S button e Unpack personal vehicle
e Pack Bike
e Last check
-Tent
-Cooler
-Sleeping kit
-Food/Water
-First Aid
-Chairs+Table
-Stove+Fuel

Prepare for
Trip

Turn bike on
Pair phone

Set destination
Set mode

GO!

Leave for
Trip

Partnership | The Bureau of Land Management



Considerations

DISTANCE MAPPING

Cody Snow

Navi Guerra

In order to tailor our Bike and overall platform to the landscape we mapped out all the
primary, primitive, and OHV roads within Bears Ears. These would be the roads traveled on our
bikes and in doing so we were also able to map all the historic sites, camp sites, and hiking
trails within Bears Ears. Having looked at these maps we then added our own proposed rental
sites at the intersections of the primary roads and monument boarders as we anticipated these
would be the most likely spots users would travel across on a journey into Bears Ears.

00 e-Bike Rental Location ShaSh Jaa Unlt

) Hiking Trail

(®

[2) Camp Site

e

00 Historic / Archaeological Site

Indian Creek Unit

Partnership | The Bureau of Land Management



Considerations

DISTANCE MAPPING

Having mapped out our Rental Sites, the roads, and the attractions within the monument, we
were then able to map distances from our proposed rental sites to those attractions within the
monuments and account for the types of roads that would be traveled in order to access those
destinations. This information informed the battery size, cargo requirements, and other
factors that would then influence the final bike, and overall platform design.

Shash Jaa Unit: Distances to Sites of Interest from Rental Sites

Sgn Juan Hill: 5.87 miles from Proposed Rental Mule Canyon Trail: 10.3 miles from Proposed
Site Rental Site
River House: 4.73 miles from Proposed Rental Site Mule Canyon Kiva: 13 miles from Proposed Rental
Site
Sand Island Recreation Site: 2.2 miles from Arch Canyon: 8.13 miles from Proposed Rental Site
Proposed Rental Site
Lower Fish Creek: 12.1 miles from Proposed Rental © Salvation Knoll: 14.87 miles from Proposed Rental
Site ' Site
Butler Wash Trail: 2.39 miles from Proposed @ Hole in the Rock: 19 miles from Proposed Rental
Rental Site '} Site
Comb Wash: 5.46 miles from Proposed Rental Site Bears Ears Buttes: 27 miles from Proposed Rental
Site
Cave Towers: 10.2 miles from Proposed Rental Site 9 Arch Canyon Overlook: 23.87 miles from Proposed
Rental Site

Average Distance: 11.37 Miles
Min: 2.2 Miles
Max: 27 Miles

Indian Creek: Distances to Sites of Interest from Rental Sites

Salt Creek: Not Accessible from Proposed Rental
Site

Needles Outpost: 23.8 miles from Proposed Rental
Site

News Paper Rock Panel: 2.6 miles from Proposed
Rental Site

Hamburger Rock: 20.73 miles from Proposed Rental
Site

©® O

Bridger Jack Mesa: 18.33 miles from Proposed Hamburger?: 23.2 miles from Proposed Rental Site

Rental Site

©® © ©

@ Indian Creek Falls: 22.33 miles from Proposed

Indian Creek: 11.6 miles from Proposed Rental Rental Site

Site

Superbowl: 17.6 miles from Proposed Rental Site

Creek Pasture: 18.4 miles from Proposed Rental

©®© O O O e

Sit

e Average Distance: 16.99 Miles
Squaw Patch: 28.27 miles from Proposed Rental Min: 2.6 Miles
Site Max: 28.27 Miles

Partnership | The Bureau of Land Management
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Process

PRECEDENTS

Before beginning our own design process to discover a possible form for a site tailored
e-Bike within Bears Ears, we looked at the current offerings for both commercial and
experimental e-Bikes. We did not, however, limit our search to just e-Bikes, we
additionally looked at motorized three, and four wheel transportations devices in both
medical and recreational fields.

After surveying the available options we incorporated features like front and rear lights,
basket storage, moto-inspired seats, and more from current e-Bike models. We then
considered features that would be complimentary to the environmental and situational
considerations of Bears Ears. We then began experimenting with various possible forms for
the bike that would accept those features we desired to include.

Standard E-bikes Accessories Renders Renders Integrated Storage

4x4
=
8 Dirt-Bike Style
w
>
©
©
(&)
©
~
~
(b
>
S
-
>
m .
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Process

SKETCHES

Cody Snow

Navi Guerra

In order to explore the endless variety of forms the bike might take on, we first needed a
starting point. We decided the easiest place to start would be with a basic, hard-tail,
fat-bike frame. We decided to start with a hard-tail so we would mot have to worry about
the rear linkages to incorporate suspension right off the bat, and we decided to use a fat
bike frame for the landscapes of southern Utah are often sandy, requiring wider and softer
tires to stay afloat.

To make our transportation electronically assisted and thus increase accessibility to a
wider user group, we started with a Bosch Cargo line motor. Bosch was chosen for they are
leaders in the making of motors and batteries for pedal assist bikes, and the cargo rating
would be needed to transport user gear to and from the rental site and monument
attractions.

Hard Tail Fat Bike Frame Bosch Cargo Line Motorx

Starting Bike Fozxm
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Process

SKETCHES

In order to iterate on our starting bike, we considered all possible features that could
facilitate a site tailored experience within Bears Ears. We determined the bike would
require a significant amount of cargo storage so that users can carry gear two and from
their vehicle when entering and exiting the monument. We determined we would need to
accommodate water either on the bike or afford space that users could attach their own
water carrying devices. We also wanted to incorporate GPS tracking and on bike navigation
so that our bike would not contribute to off trail damage. We of course also had to
consider more basic features such as making the bike easy for all users to get on and ride,
the type of suspension the bike would use, and more.

After considering all our parameters our next step was to consider all possible shapes and
forms, leaving no options on the table.

Example Sketches
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Process

IN-FRAME STORAGE

Cody Snow

Navi Guerra

We began physical testing by building a cardboard visualizer to make a trail bike appear as
though it had integrated storage. Having integrated storage built into the frame will help
save space and improve efficiency. We could use this storage for various items or make it into
a water storage. Using this space for water storage presents a number of challenges, including
a barrier to germs, and concern that sloshing water will affect the rider’s experience.

We needed to test the effects of water slosh when riding, and to do so we strapped a 4 liter
bladder to a hard-tail mountain bike, and rode around. We noticed the water’s movement most on
hard braking and turning, and needed a solution if we were to continue exploring water
implementation. We began looking at how truckers transport large liquid volumes, and noted
they separate their storage containers with barriers that slow the slosh of water, minimizing
its impact on ride quality. In the end, water storage was not incorporated into the final
design and the space was allocated to more important features.

Frame Storage Visualization

Slosh Testing Slosh Solutions

Partnership | The Bureau of Land Management



Process

ON-BIKE STORAGE

Cody Snow

Navi Guerra

We of course knew we would need additional storage on the bike, whether or not we decided to
incorporate storage within the bike frame itself. Users attempting full day and overnight
trips will likely have multiple bags of various sizes and materials they will need to attach
to the bike for the duration of their ride. Using a Transition Patrol mountain bike for
reference, we noted that a rack could be added over the rear wheel, in turn meaning one might
be placed over the front wheel as well. These spots were the most obvious choices for larger
bag storage on “standard” bike designs. However, we also noted that it might be possible to
add bags to either side of the wheels increasing the number of bags that could be carried on
any one bike.

Primary On Bike Storage Locations

Partnership | The Bureau of Land Management



Process

SCREEN FORM TESTING 2 9

Cody Snow

Navi Guerra

In order to efficiently and effectively incorporate a screen into our bike design we first
desired to determine the size and placement of our bike screen. We began by surveying existing
on-bike displays and other small navigation tools. We then sketched out a range of sizes and
orientations for our screen, before cutting them out of chipboard to get a more real 3D sense
of their scale. We discovered that the screen range should be between 3 inches as the minimum
size and 6 inches as the maximum size. The four different positions we tested were the top
tube, the stem, on top of the stem and on the handle bars. The 3 different orientations we
went with were 45 , 30 and 60 degree rectangles.

On-Bike Display Size Testing

et 6 5 4
30 6 5 4
45° 6 5 4 35 3
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Process

SCREEN POSITION TESTING 3 e

Cody Snow

Navi Guerra

Through the trail and error of trying all the variations in sizing and position we came to a
conclusion. We decided that the location of the screen directly determines the orientation of
the screen. From this decision we were able to pick out some of our favorite options to move
forward with and highlighted those position-size combinations in yellow. Certain positions
warranted using smaller screens while other positions demanded particular orientations or
positions. It became clear that there were multiple viable solutions for screen positioning
and we decided that our final decision would need to be informed by the bike form we would
later land on.

On-Bike Display Position Testing

Top Tube: Width of tube so 45 or 60 degree orientation

Stem: 60 degree orientation

3in
Above Stem: 45 or 60 degree orientation
Handle Bars: 30 degree orientation
3.5in
4in
5in
6in
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Process

SCREEN PROTOTYPING 3 1

Cody Snow

Navi Guerra

After determining the potential size and placements of our screen, we decided to start
prototyping the user interface as well, in hopes it would additionally inform our design
process. The initial prototype suffered in a variety of ways including lacking necessary
functions, being to dark for daytime use, and poor visual communication. However, creating
this prototype gave us a better sense of what features would need to be included in the final
screen application and how the user might interact with those features.

Initial Screen Prototypes
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Process

BIKE PROTOTYPING

Having accounted for the insights we gained from initial sketching, testing, and researching,
we began making complete models in Rhino6 3D.

Prototype 1 Prototype 2

Focus: 4x4 Design, Initial Form Focus: 2 Wheel Design, Lower Cargo, Front
Rack, Proportional Refinements

Prototype 3 Prototype 4
Focus: Higher Cargo, Traditional Focus: Rear Rack Refinement, Kickstand
Bike Form Addition,

| Cody Snow

Navi Guerra

Partnership | The Bureau of Land Management



Process

BIKE PROTOTYPING

| Cody Snow

Navi Guerra

Of course, there were many other prototypes and iterations beyond those shown here, these
iterations mark major landmarks and course changes in the design process.

Prototype 5 Prototype 6
Focus: Refined Lower Cargo, Detail Focus: Refine Lower Cargo, Remove Upper
Refinement, Combine with Upper Cazxgp Cargo, add Motor, Detail Refinement

Prototype 7 Prototype 8

Focus: Remove Lower Cargo, Return to Focus: Detail Refinement, Proportion
Traditional Bike, Detail Refinement, Refinement, Weight Reduction,

Refine Rear Cargo Feature-set Refinement

Partnership | The Bureau of Land Management
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Design Response

SYSTEM INTRO VIDEO

https://youtu.be/DKSVxAssEFc

NAvI GUERRA | CODY SNOW

PARTNERSHIP | THE BUREAU OF LAND MANAGEMENT (7:L)



Design Response

APP ACCESSORY

NAVI GUERRA | CODY SNOW

Dashboard:

Here, the user will be able to change
the riding mode of the bike within the
app to accommodate for personal skill
level or for specific rules and regula-
tions relating to where the user is
riding with in the monument. They will
also have the ability to connect their
device directly to the bike via Blue-
tooth, unlock and lock the bike, and
call for help if needed.

Routes:

Users then have the ability to pick
specific destinations to navigate to
within the monument. This will directly
help issues of trail proliferation by
giving users clear directions to a
desired location. Tje app will also tell
the user the arrival time, minutes
remaining, and miles remaining to a
given destination.

Suggested Trips:

Here, users have the option to partake
in a completely tailored experience,
where management has planned out a
complete trip with attractions and
campsites along a single route.

Profile:

Here the user will be able to plug in
their personal information, view the
trip history and rankings, be able to
per-download Bears Ears maps, and be
able to logout as-well.

https://youtu.be/ICjXkCntdgM

6129 ull T @

AXESS

Sign up
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Design Response
SCREEN RELATIONSHIP

App vs Bike Screen

The app and bike screen are built off one another.

feel similar for users.

options with the app unlike the screen where it only shows the essentials.

37

Meaning the layout and usability will
Since the app is purely an accessory users will have more in-depth

Users will be

able to use only the screen to complete the trip if needed since service is inconsistent.

With the Bluetooth capabilities designed into the app users will be able to pair their
phone to the bike meaning the on screen display will directly correspond with the input on

the app.

The app has more features because the touchscreen of a smart phone enables it.
Alternatively, the screen on the bike will be controlled by a D pad. The D pad dictated how
the screen could be laid out and what experiences could be offered.

App Accessory

[

Bike Screen
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Design Response

E-BIKE FEATURES

https://youtu.be/PrSn3YKTYIw

NAvI GUERRA | CODY SNOW

PARTNERSHIP | THE BUREAU OF LAND MANAGEMENT (7:L)



Design Response

APP MANAGEMENT

6129 Wl T 6129 ol T &
® DASHBOARD 3 ® TRAFFIC 3
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TRIP TYPE POPULARITY

All Axess e-Bikes are
equipped with GPS tracking,
allowing management to track
all bikes in real time and
locate users violating trail
guidelines.

Management also gains the
ability to collect data over
time, data that can be then
used to modify and improve
the experience for subsequent

users. %
¥

GPS TRACKING




Design Response

TRAIL PROLIFERATION

Trail Proliferation was one of the primary
concerns the BLM noted when discussing

problems within the landscapes. To ensure 612
Axess e-Bikes are not contributing to

further trail proliferation, they are
programmed to first notify the user, and if

required to automatically shut off if users
take the bikes off trail. They would then

]
need to be pushed back to a designated road @ALERT'
before they could be started again.

all T @)

You are currently going off trail. TURN
AROUND IMMEDIATELY or the bike will
automatically turn off to protect the
Bears Ears trail system. You will be fined
if you dont comply to our rules and

regulations.
@ Axess

To enforce users to not contribute to trail
proliferation the bike will automatically

shut off and the user will be notified via
the app and bike screen.
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Q . Tvm

© PR

A

) L  © 2

DASHBOARD ROUTES TRIPS PROFILE




Design Response

LOADING BIKE

In order to embark on tailored experiences within Bears Ears, users will be asked to park at a
Rental Site just outside monument boundaries. After receiving their rental users will unload gear
from their cars an load it onto the bike

designs that can be used as anchor points for ratchet straps, bungee cords, or

(:::> The rear and side racks are designed to be modular, utilizing tube stile
other methods of securing various sized bags.

NOTE : Heavier items should be placed closest to the center of the bike,
Large battery and forks are intended to balance weight distribution.

O,

The front rack is indented to contain loose items, however may also be used
to carry small bags if necessary.
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Impacts

CHANGING MINDSET

Cody Snow

Navi Guerra

Traditionally, e-Bikes have been considered the “more destructive” alternative to traditional
bikes and mountain bikes. They are heavier, travel faster and further, and require electricity
to operate. Thus they might cause trails normally intended for bike and foot travel to degrade
faster. For these reasons e-Bikes might be seen in a negative light as a transportation
method.

However, we are instead implementing e-Bikes as an alternative to OHV travel, and here, they
are the “less destructive” alternative. They are lighter, travel slower, require electricity
over fuel, and are quieter all while providing an experience that is equally fun for the user.
By changing the mindset around e-Bikes, they might be used to help the earth rather than cause
further harm.

Changing the
use mindset of

Partnership | The Bureau of Land Management
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