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Appendix C: Interview Preamble

We are students from Worcester Polytechnic Institute in Massachusetts working with the World Trails Network
Hub for the Americas to investigate the harm hikers cause to trails in the White Mountain National Forest.

We are conducting interviews with trail professionals and would be grateful for your participation. We believe this
research will help protect the alpine zone of the WMNF.

This interview should take approximately 45 minutes. Your participation is completely voluntary, and you may
withdraw at any time. If you agree, we would like to include some of your responses in our final report which is
published on the WPI library database. We will send you our report for approval before finalizing it.

If you have any questions, you may contact our faculty advisor (cdehner@WPLEDU or stuler@WPILEDU). If you

would like, we are happy to share a copy of our results at the conclusion of the study, by leaving your email address
with us. Additionally, you can find the final report at (https://digita. WPL.EDU/collections/iqp)
Thank you for your participation!



mailto:cdehner@wpi.edu
mailto:stuler@wpi.edu
https://digital.wpi.edu/collections/iqp

Appendix D: Interview Questions

» What experiences have led you to your current position with *interviewee’s organization*?
o Can you describe what your current position entails?
» What methods have you seen work the best for protecting the alpine zone?
» What are your opinions on current signage used to protect the alpine zone?
o How could the current signs be improved upon?
» When speaking with people in the backcountry, what kinds of information were they most looking for?
» What kinds of information would you like to see included in interpretive signage and/or digital repository in the

alpine zone?

» Would you recommend anybody to speak with for more information?




Appendix E: Survey Preamble

We are students from Worcester Polytechnic Institute in Massachusetts, working with the World Trails Network
Hub for the Americas, to investigate the harm hikers cause to trails in the White Mountain National Forest (WMNF).

We are conducting a survey of hikers in the area and would be grateful for your participation. We believe this
research will help protect the alpine zone of the WMNF.

The survey should take approximately 5 minutes. Your participation is completely voluntary, and you may
withdraw at any time. Your answers will remain anonymous. No names or identifying information will appear in the
questionnaire, project report, or publications.

If you have any questions, you may contact us (gr-A23.AlpineZone@WPLEDU) and our faculty advisors
(cdehner@WPILEDU or stuler@WPLEDU). If you would like, we are happy to share a copy of our results at the
conclusion of the study, by leaving your email address with us. Additionally, you can find the final report at

https://digital WPLEDU/collections/iqp). Thank you for your participation!



https://digital.wpi.edu/collections/iqp

Appendix F: Cohort Hiking Survey

Questions

This survey was created for individuals in the WPI cohort.
1.How frequently did you hike prior to IQP?
a.Weekly (or more than)
b.Monthly

c.Every few months

d.Yearly
e.Never
f.Other...
2.How frequently have you been hiking since IQP?
a.2-3 times total
b.1 or O times total
c.1-2 times per week
d.3+ times per week
3.When hiking...

Always Often Sometimes Rarely Never

I read signs presented at trailheads.

I read signs posted throughout the trail.

| step or walk off the trail.

4. Check any acceptable reasons to step or walk off the trail.

a. To move out of another person’s way

b. To look at a plant or animal

c. To access an outlook/better view

d. To find a place to rest

e. To avoid elements (puddles, rocks, branches)

f. Other...
5. Think back to your most recent hike. How many of the following did you see? Respond with a number (1, 2, 3, etc.)
or a “0” if none.

a. Guidance signs on the trail

b. Signs providing reasons to not step off the trail




Appendix F: Cohort Hiking Survey

Questions

c. Trailblazers____
d.Creeks____
e. Signs about plants____
f. Unique plants_____
g. Signs about animals_____
h. Unique animals____
6. What kinds of information would you want to see or learn more about while hiking?

7. How could we make signs along trails more noticeable?




Appendix G: Welch-Dickey Survey

Questions

This survey was created for members of the WPI cohort who hiked to the Welch-Dickey Outlook with our project
group.
1.What do you remember specifically about the signage while hiking to the Welch-Dickey outlook?

2.What kinds of information would you want to see or learn about at the outlook of Welch-Dickey?

3.How could we make signs at the Welch-Dickey outlook more noticeable?




Appendix H: Compiled Findings

This table is how we organized our findings. The first row is what we learned, while the first column is the
resource through which we found that.

FINDINGS

Education, including Alpine zone signage When signage contains Signage that  People hiking in
backcountry Sign placement is more likely to be  unigque and memorable facts provides users  the backcountry People who
stewards, is one of  should include read by visitors if it specific to the alpine zone,  with information are often looking visit Franconia
the most influential  locations where contains strong people are more likelyto  they want/need for direction and Ridge speak
methods for keeping people are likely imagery, color, and  remember the message and attracts them to  weather many different
hikers on the trail lo stop limited text stay on the trail the sign infomation languages.
Interviews:
Hailey Lynch O O O O =
Myles Sornborger O O O O O
Nikki Keown | = O O O O
Mike Benson (] [ O O a a O
John Marunowski O = = a O
5 Nancy Ritger O Ll O M O
)| Aracell Gonzélez a O O
-8 Rebecca Oreskes (] O | (| O (| O
i@l Other:
g Cohort Participant
observation of hike
I o Welch-Dickey O 0 O O 0 O
D Qutlock
Existing Resou
J Siging Rosource m] | m) 0 ] | |
Al Cohort Survey
from hike to
Welch-Dickey O O O O 0O O O
outlook
Cohort Survey
about signage and O O O O O O
hiking
Direct
observations from
Franconia Ridge
Loop hike
Direct observation
ke O O O O O O O




Appendix I: Observation Table from

Welch-Dickey

This table organized our visitor observation from Welch-Dickey outlook.
» People Count: Number of people per group
e Pet?: Does the group have a pet?
» If Pet, Leash?: Does the pet within the group have a leash?
» Read Sign?: Did the group read the present signage?
» Linger?: How long did the group linger at the outlook?
e Gender?: Are the visitors male or female?
o Prepared?: Are the visitors prepared?
o Off-trail?: Did the visitors step off trail (including their pets)?

Symbol legend:

e D:Dog

* Y:Yes

« N:No

o M: Male

o F:Female

People Count Pet? If Pet, Leash? Read Sign? Linger? Gender Prepared?  ON-Trail? MNotes

11D ¥ N M h N
11D N N M b N LNT
2N M N MF h N
1N M N M M M Trail runners
11D ¥ N F Y M
1N M Y 30s M Y M
1N N h 158 F b N
5N ¥ 155 3F.2M N M One guide, ona wanted lo go ofi-frail but was informed by "guide”™
12D 1Y1IN N F Y N
1N N N M Y N
11D N N M Y N (dog briefly)
1N M h 155 M Y N
2N L N MF N N Trail runners
41D M L 2M,2F (2kids) Y N Adult{F) reminded to stay on trail
2N N ] 2F Y N
2N N Y 155 MF N N
2N N ¥ 158 2F Y N
17T N L} Y (1) 103 M 25%Y.75%N  Y(3) Wedding party, 3 were afraid of slipping
2N N N 2F Y M
IN N ] 3F Y M
4 M L} ] 4F Y M
2N L} ] MF N M
iN M ] 3M N N
1N L ] M N N
1 1-D  Y{only at sub-alpine) Y 3-5mins MF Y N Reminded company to stay on trail, M did not realize at first and stuck to rock 1o aveid vegetation.
1N M N M Y N
2N N N 2F h ¢ N
1N M N M b N
anN M N M N(2) N
2N M N MF b M
12D 1Y1IN N F Y M
1N M N M N N
2N N ¥ 155 2F Y g i Walked carefully off-trail o avoid slipping (note it was visually slippery, but not)

75 ** main reason people walked off trail was becuase a rock was wet and looked slippery




Appendix J: Interview Data Chart

This table summarized our findings through our interviews, where the first row is our interviewees, and the
first column is the topic we asked about.

- Weather Information - How far to <place> -How farto - weather N/A N/A -Lowword - Some people like to talk
- what her task was <place> - travel info count to rangers, some do not
working - Weather (How much - French - Few nagative encounters
- small talk - Camping further) - Some people are
- *some* were - Signage frightened?
interested in plants confusion - No one hiker profile
fate o - good intentions thus - Messaging is decent - Too wordy - kiosks were -Kiosks were an improvement, but does not like - Not great, - "Probably important”
far - Font is too small huge needs to account for generational signs needs more
improvement changes work

- get more people - Draw attention to - Less words - less - Visual, grab the expected NiA - French - As little as possible
interested in the plants  ground more picutres  words/more audience's attention. -Shortand - Simple and readable

= How to prevent damage - Specific word pictures - Audience changes over generations to the point  maps

choice - - Colors, pictures, cartoons, diagrams - Welcoming

N/A - Should be placed before - Dependson - stopping points - Stopping points where people have  N/A - Locations - Trailhead

alpine zone not in the needs of the - before the energy where the - Signs can also attract

alpine zone area Alpine Zone: - Try to avoid where someone might hikers are people to where you do

- Should be where people trail heads and ~ be exhuasted, they'll take a break and likely to go  not want them to be

want to stop along trail not read anything off trail
- passes are effective - Can deter, but also - Tickets don't N/A N/A N/A N/A N/A
ways to get people in - cause people to act in tend to work

the visitor center and  defiance
talking to professionals

- Very Effective; people - Very Effective - Very - very N/A - effective but N/A N/A
don't really notice Effective effective/huge takes away from
fan the natural
- wish it could landscape
be more natural
in the landscape
- leaving trail - Rest/Lunch Places - Large NIA - Exhaustion lack of education - Not being - Lack of trail managment
- negligance - Confusion quantities of - Resting don't know what aware - Hiker traffic
- not looking down at - Passing hikers - Phone usage the right thing is - High traffic
plants - Trails Converging
= closure arcas = Physical Barriers = Curb visitor - steward - Communicate when indiviuals are - educate people - Stewards - Keeping people on trail
- steward usage (permits, icati most ptible to information through = Trail maintenance
d communication limit people,  and on site stewardship - Wide trails
- string fencing limit time) communication - High of scree walls
= blazing

ug| English, French  french
(Quebecois)




Appendix K: Resource Data Chart

This table summarized the main takeaways from the content of the resources we analyzed. The first row is the
resource that we analyzed, while the first column are the takeaways.

Paper

= History
= Usage, wilderness, and scenic areas of the WMNF
-~ Parking fiees and hiker shutiles

- Appalacian Trail - Geography
- Climate and Vegetation - Geology
= Gieology = Biology and ecology
- Trip planning, weather, and safety - flora
= Storm damage to trails and roads - faumna
- HikeSafe Hiker Responsibility Code - forest fires
- Following Trails - climaie
- Lost information - recreation
= legal jurisdiction
- what 1o see
d - activities
_an
= WOVE aroumd
- eat
- sleep
- Leave No Trace Principles - safety
- Suggested hikes and information about every trail, tours

such as time, distance, and difficulty, nearby housing, :Imels

amd roadside access more visilor guides
Paper maps included for all ranges of the WMNF
Land
= Alpine Zone marked in PINK
- 4,000 footers marked with a TRIANGLE allows for download of map for
- Trails marked with a RED LINE offline access

Mo images OTHER THAN the outline of the mountain

range at the beginning of each section be mare to break up the text)

yes (english, dutch, spanish, french,
2 No other languages portugues, russian, mandarin)
- XXIV talks about the climate and vegegation, and

has a paragraph dedicated to the alpine zone (above

imberiine) .

1y - Following trails seetion from XXVII-XXIX

- "Due to fragile vegetation, dogs should be leashed in

ihe alpine zone,” (XXXI) N/A * not alpine

=~ 2 images per page (honesily should - multiple images per page (good

- alpine protection information

- 6 part description of places along the - ame and hut information
walk - National forest and USFS
- GMC general infe i in §

- geologic and human history - history

- weather and airbome pollution - Drving tour thomugh

- plants and animals franconia notch

- description of view of mi. mansfield - hiking safety

from 4 cardinal directions - recommended day hikes
Nao yes, dub

- distribution of drawings and images

Tatio) images for all descriptions
Nao no

yes (walk only on rocks, do not pick

plants or flowers, leash your dog) no

- recommendations for packing (food,
water, clothing)
- reviews and photos

yes, downloadable, and trackable
with GPS

- many images
- yes - determined by language of
device

no specific alpine information




Appendix L: Shining Rock Midi Sign

Content

Appendix L-1: Shining Rock Sign

KEY: Signage System

Mt. Lnlfr]]i\.HP 9
There are six informational Each has a QR code that
mnﬁ*ﬁ"’ 52491t Important Kiasks along the ficgel prevides more infarmation!
Stop

C

{ Shelter Scan the QR codes!
"9 i

k.‘p ﬁ[‘ Hpanﬂm 9

L1
Trail

Interstate Extended m;wormm

M. Lintaln
5089 ft. YOu
. ARE HERE

Safety First!
Lower leg injuries are the most common
hiking injury. Take it slow, take breaks, wear
proper footwear, and use trakking poles for
it L stability.
The Liftle Fi I Make sure to stay on the trail and with your
Ecosystem Thank you to our Eroup.
many partners wha

2l / bile are working to " =
,9 47 55 prolect the alpine ‘ J 4 fﬁ
" SHfining o vegetation and =
/ Rock kg i R B e §

make your hike

o i hefe an
You .QEE HEEE / “4izadt. o unforgettable

0.2mi. to Little Haystack Mountain | 7 wiperiace.
2mi. to Mt. Lafayette

i

Be a steward with
us!

Let's Take Care of our Mountains!

o piAA |
TR

Sluyontha Heep everyons in Leash and elean
mrmaﬂ up after your
dog

] ] A 2 i - T .. e .
. g _ - . » Stay on the trall
' * Don't remave rocks from screa walls or
. calms.

Rare plant species, like Mountain Avens and Help protect the fragile alpine vegetation, so

Do nat disturb m"‘h' Mountain Cranberry, exchusively inhabit the alpine more people can enjay this wonderful place.

and feed the not allowed in the zone because of its unique climate, Thank you for being a steward of the alpine
wildiife alping zane E ] zone.




Appendix L: Shining Rock Midi Sign

Content

Appendix L-2: “Let’s Take Care of our
Mountains!” Panel

Let’s Take Care of our Mountains!

o o ]
Ledl "\?‘:i}\n j":

Stay on the Keep everyone in Leash and clean
trail your group safe up after your
(including yourself) dog
[
[ J
Do not disturb Camping and fire is Practice
and feed the not allowed in the “Leave No
A wildlife alpine zone Trane

Appendix L-4: “Safety Flrst’ 7 Panel
Safety First!

Lower leg injuries are the most common
hiking injury. Take it slow, take breaks, wear
proper footwear, and use trekking poles for

stability.
Make sure to stay on the trail and with your
group.
ﬁ i :
2 6 miles A ‘ 23 miles: e '
= ~northboundto  southbound from
E - complete the & the
Franconia R'dge Fa"lng Waters
haop:dra. Trailhead.

N o

Appendix L-3: “Ecology” Panel

Ecology

Movwray '

Rare plant species, like Mountain Avens and
Mountain Cranberry, exclusively inhabit the alpine
zone because of its unique climate.

Appendix L-5: “Signage System” Panel
Signage System

There are six informational
kiosks along the ridge!

Each has a QR code that
provides more information!

Scan the QR uodes'

Map Information Safety Information

Extended Stop Information




Appendix L: Shining Rock Midi Sign

Content

Appendix L-6: “Understanding the
Trail” Panel

Understand the Trail

| [ & e Stayonthetrail

(- - @ Don't remove rocks from scree walls or

|j".’.' ; ety Ty calfﬂs- i ; i -

g Help protect the fragile alpine vegetation, so ,i

~more people can enjoy this wonderful place.
~ Thank you for being a steward of the alpine
s zone. % S




Appendix M: 6-Stop Digital Pages

Appendix M-1: Language Selection Page

Appendix M-2: Stop Selection Page

Little Haystack

Little Ecosystem

Mt. Lincoln

Mt. Truman

Alpine Meadow

Mt. Lafayette




Appendix M: 6-Stop Digital Pages

Appendix M-3: Little Haystack Mountain Appendix M-4: Little Ecosystem Page
Page

Little Haystack Mountain
You've made it to the alpine zone!

The Little Ecosystem
Clinging to life

You've just reached the summit of Little
Haystack Mountain and entered the
precious alpine zone! The alpine zone is
unique because of its rocky terrain above
the treeline, which makes for harsh
weather conditions. This area is home to
many rare and fragile plants that are
slowly revegating after being trampled by
hikers for many years.

The alpine zone is an ecosystem lined
along the top of the ridge, often referred to
as biodiverse islands of the sky. It is home

to unigue plants, like (pictured left and

below). Diapensia is called the “cushion
plant” because it grows in the shape of a
pincushion. It only grows in alpine zones
and is recognized as a threatened species.

In areas of revegetation, you
can see the mountain sandwort
growing over areas where
trampled diapensia once
inhabited. While this plant is
vulnerable to damage, it grows
back faster than many of the
other alpine plants. To protect
the mountain sandwort and
ather species, please stay on
the trail!

Diapensia grows very slow, taking
18 years to produce its first
flower. [t takes over 100 years to
develop multiple mounds from one
plant. These plants are also
extremely fragile and die under
human footsteps. Please stay on
the trail and help protect this
plant!

I, Ladayrise

You are here




Appendix M: 6-Stop Digital Pages

Appendix M-5: Mount Lincoln Page

Mount Lincoln
And the Mountain Cranberry

You just reached the summit of Mount Lincoln!
At 5,089 ftin elevation, it is one of New
Hampshire's 48 4,000 footers. It is also home to
lots of vaccinivm vitis-idaea, cCommon name
Mountain Cranberry (Lingonberry). Mountain
cranberry thrives in cold temperatures and high
elevations, making the alpine zone a perfect
home for it.

Though rare, the mountain cranberry is
native to the New England area. It is a trailing
shrub that flowers in June-July, and produces

white or pink bell shaped flow ts leaves
are small and shiny from a thick layer of wax.
The fruit is an edible, bitter, dark red berry.
Please help protect the alpine plants by
staying on the trail!

L Lafxycie

Vo ane here

Appendix M-6: North Lincoln Page

Truman (North Lincoln)
What are we surrounded by?

%

Mt. Lafayette

To tha Marth, tha ridgaline leads. wp to Mt. Lafayette. It
E highst Poant in the Fira i Range at an
elevation of
of General Gibert du Motier, Marquis de La Fayetie,
who aided the Contingntal Army dunng the Amarican
Rivolutianiry War

To the West, Cannon
Mountain is dis uishable. I
recreational

crumblad in 2003, there was
a unigue formation
resambling an ofd man
nolor Iy referred to as
Tha Oild Man of the
Mountain™. o

Cannon Mountain
SSalUBP|IM IWad ayl

To the South, the trail leads back lowards M.
Lincoln is the middle of the three peaks
Franconia Ridge. The Ridge is part of the Appalachian
Trail, which is 2190+ miles kong and spans from Georgia

ujoaur "y

¥

S, Ladryeme
S, Lineols

Haysasck

Yiona are here

AVAYA\
23



Appendix M: 6-Stop Digital Pages

Appendix M-8: Mount Lafayette Page

Appendix M-7: Alpine Meadow Page

Mount Lafayette

The Alpine Meadow: Sedges and Rushes
The tallest peak in the Ridge!

Holding It Together

Highland Rush (Qreojurcus trifidus) is a
common plant across the alpine zone.
While it may look a lot like a rough grass,
with green tufted stems growing up to 40
centimeters, Highland Rush is a delicate
alpine plant that cannot be stepped on as if
itis a lawn. The roots of Highland Rush
help bind the soil together and prevent the
erosion of the alpine soil.

Bigelow's Sedge (Carex bigelowii) is
another grass-like plant in the alpine
zone, commonly growing around rocks.
Bigelow Sedge, despite looking like
long lawn grass, is also a delicate plant
in the alpine zone that needs
protection. These plants play a crucial
role in the alpine ecosystem. Take care \
to stay on trail to protect these S8
delicate plants!

Yol are here

You are at the peak of Mount Lafayette! At
5,249 feet of elevation, this is the tallest
peak on Franconia Ridge! This area
contains a plentiful amount of Highland
Rush and Bigelow Sedge, and is the site of
the 1800s summit house ruins!

The stone brick foundation is all
that remains of the 18005 Mount
Lafayette summit house. Once used
to shelter horses coming up the
maountain, it still remains a great
spot to rest and shelter from the
high winds that can be present at
the top of this mountain.

You are here




Appendix N: Digital Page Template

Title

Template Instructions:
Subtitle

Sign and QR code placed along
in decided location.

QR code brings user to landing
page, which allow them to choose
language.

Selecting language hyperlinks
user to the digital page for that
sign.

This is the template for digital
page.

ML Lafsyette
M. Linealn

Litthe
Haysiack

You are here




Appendix O: Physical Sign Template

PLEASE
STAY ON THE TRAIL

Text (short blurb)

THANK YOU!




Appendix P: Physical Sign Designs

Appendix P-1: “Alpine Restoration” Appendix P-2: Little Haystack Mountain
Sign Sign

ALPINE RESTORATION

PLEASE
These plants take decades to grow, and die under

footsteps in a day. STAY ON THE TRA"_

Please, The plants in this area have been

_ trampled for many years and are
m regrowing.

e Stay on the trail

e Keep dogs on leash

e No camping or fires @
0k THANK YOU!

Fwd

The mountain sandwort is
reinhabiting the area.

THANK YOU!




Appendix P: Physical Sign Designs

Appendix P-3: Little Ecosystem Sign Appendix P-4: Mount Lincoln Sign

PLEASE PLEASE
DO NOT STEP HERE STAY ON THE TRAIL

These rare and fragile alpine plants Do your part to protect plants,
have been severely trampled. Some like the mountain cranberry, that
took 50 years to grow and can be only grow in the alpine zone.

killed with a single footstep.




Appendix P: Physical Sign Designs

Appendix P-5: North Lincoln Sign Appendix P-6: Alpine Meadow Sign

PLEASE PLEASE
STAY ON THE TRAIL STAY ON THE TRAIL

Look around, near and far. You are This alpine meadow is full of
surrounded by beautiful plant sedges and rushes that hold the
species. Do your part to protect soil- and ecosystem- together!
them!

ML Lafsyeiie

You are here

THANK YOU!




Appendix P: Physical Sign Designs

Appendix P-7: Mount Lafayette Sign

PLEASE
STAY ON THE TRAIL

This is the highest peak on the
Ridge! Enjoy the views, but protect
surrounding plants by staying on
the trail!

Summit House from 1800's

THANK YOU!

WO Te
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Appendix Q: Maps

Appendlx Q 5 N. Lincoln Map
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