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Webinar 1 — Foundations — Key Points

COESRC N

o

. Overview of the “Sketchbook” process ... emphasizing

the entire Trail Project Cycle, not just one cog
Professional Landscape Architectural Ethics
Land Management Agency Missions & Policies
Key Trail Literature / Internet Research
Paramount & Subordinate landscape architectural
criteria

. Successful Tools & Techniques of the application of

mountain trail sustainability on the ground

. Gentle — Moderate Profile Grades on Gentle — Moderate

Cross Slopes will result in the most sustainable trail
corridor.
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Webinar 2 — Fundamentals — Key Points
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How a Mountain Trail Sustainability Ethic is helping the
trails program at Rocky Mountain National Park (RMNP)
respond to a natural disaster

€ General Trail Program Overview

€ Flood of 2013 summary

€ Flood Recovery Project and case studies
Interdisciplinary Team Leadership

Project Formulation Process

Stakeholder Management ... How to Include
Management & Compliance Staff, and the public
Choosing by Advantages Example

Trail Planning, Landscape Architectural and Project
Management Tools & Techniques Customized for RMNP
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Webinar # 3 Towards a Sustainability Ethic ...

1. Students will learn the importance of understanding &
giving full consideration to all the cogs of the Trail Project
Cycle, including a recommendation for a New Cog.

2. Students will learn New Tools & Techniques and how
these apply to Sustainable Mountain Trail project
formulation

3. Students will learn how to integrate Ecological
Restoration into the Trail Project Cycle

4. Students will learn some Lessons Learned & Pitfalls to
Avoid

5. Students will learn about the Sustainable Mountain Trails
Sketchbook / Workbook Training process

6. Students will see an overview of Case Studies &
Examples which demonstrate adherence to Mountain Trall
Sustainability Guidelines

/. Students will be issued a challenge: “What Role Will You

Play?” Questions? Please note the slide # \
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Striving ... Towards a Trail Sustainability Ethic ... 1 0f 3

1. Inspiration ...
A. Environmental & Conservation Literature
B. Nature Itself, i.e.: go hiking for the purposes of
contemplation and enjoyment
2. Optimum Investment
A. Investments analyzed over the project’s life cycle
3. Stewardship of a Woodlot
A. Will you leave your trail system in better condition
than you received it?
B. Will you leave your land system in better condition
than you received it?
C. What will future generations say about your
leadership and decision-making?
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Striving ... Towards a Trail Sustainability Ethic ... 2 0f 3

4. Intrinsic Values of Land
A. Soil, vegetative communities, aesthetics, water
qguality, native plants, rare species protection ...
5. Fundamentals of Outdoor Recreation
A. Recreation, not conguering ... enjoyment of scenery
and refreshment ... understanding of ecology and
natural history ... build and nurture relationships
6. Landscape Architectural Tools & Techniques
Planning / Design / Implementation / Organizational
Site Analysis
Observation
Note taking / thumbnail sketches / photographs
Post Construction Evaluation
. Lessons Learned
II. Pitfalls to Avoid
F.Sharpen these ... easier than you think

moow2
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Striving ... Towards a Trail Sustainability Ethic ... 30f 3

/7. Nonprofit Agency Partnerships
8. Training

A. Internal

B. External

C. On-line

D. Independent Study

E. Obtain a Mentor

9. Art & Science

A. Art seems like it is on the correct trail ...

B. Interdisciplinary Science in advance of trail planning,
design and implementation of specific projects is
required to advance the Mountain Trail Sustainability
Ethic ...
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Inspiration from “A Sand County Almanac,” 1953

“Athing is right when it tends to
preserve the integrity, stability and
beauty of the biotic community. It is

wrong when it tends otherwise.”

“ ... stability depends
“ Conservation Is a state upon integrity ... "

of harmony between man
and land.”

“* Recreation development is a job
not of building roads into lovely
country, but of building receptivity
Into the still unlovely human
mind.”

“In these higher aspirations the important
thing is not to achieve but to strive.”
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Overview Sketchbook & Following Documents

Guide to Sustainable Mountain Trails (%

Guide to Sustainable Mountain Trails ¥
Foundations of Mountain Trail Sustainability
One Trail at a Time / One Mile at a Time

Webinar Series 10f3

June 26, 2014

FINAL

Trail Assessment, Planning
& Design Sketchbook

Sustainabllity of National Park Service Backcountry Trails

Minimizing Resource Impacts 2007 Edition Yoo .
May 2012 . Metibhe T Trail Assessment, Planning
L s o e oy e St e PRSI Y ! & Design Sketchbook
Don Sharkow, Faciity Manager at Fiagstafl Area Hational Monuments o 2007 Edition

Summary

In arder to provido the basis for th meost sustsinable backeounkry trail for al tral
Seast impact fo natural, historic, cultural and assthatic resowces, the Mational . ain Trails Foundations /| Americantrails.org Webinar Series — Hugh Duffy [ 1]
{NPS) recommends establishing guidalines for aach trail for average trail profie grl »

12% (whare necessary to climb of descend, and lower where appropriate), for 3
profile grade a1 12% o 15%, and the relationship bubwoon the irail profie
prevailing cross slape grade in the immediate vicinty alang the tral contorine at
quarter (high slope algnment angle™ (Marlon, Jafteey L, 2006} Design techni
grade reversals and roling coniour rais increase sustainabilty by assuring prom|
raintall and sncwmelt off the trail whis also improving the viskior expevnce
tochniques such a3 fetaining walls, switchbacks. stone paving, bridges, eic,
surfaces, reduce impacts and increase sustarmabiliy. And customizing trail peoy
per state-ol-he-art scientific rosearch and landscape architechwal crderia
sustainabiity

Discussicn

NPS 2006 defi

“The [Natonal] Park Service uses fhe term backcountry fo refer fo primi
undeveloped portions of parks. This is not a specific management zone.
rather refers o a general conditan dwmuemym.w|
park.”

Hatural Resource Management Reference Manual 877 (RM #77) (2006) offers cf
guidance to Mational Park Service employees resporsia for managing, co
protecting the nal\.nl msources found In MNasonal Park System unts. RM [

Plant systems 10 inhabit the area, whie allowing for the occasional pruning
removal of plants necessary i bulld and maintain the frail if well-desig
maintsined, o sustiinable tral minimies bradng.
ma:wmmummmqmrmnmm
o requine sting and major g pevicds of time.*

Sustainable Mountain Trails Fundamentals / Webinar Series — Rocky Mountain Natic

All Webinars Build on the Sketchbook!
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page # 63 Trail Project,Cycle Tool

Basic Design

Stewardship
partnerships
with
conservation
nonprofit
agencies are
required, now
% more than ever,

to ensure
o continued
success of
recreational
trails on public
lands.

Page # 15 N\

Stewardshig ~7
Partnerships &
Training

Start Here!

State-of-the-Art
training would
also benefit the
&g trails
community.

Start Herel!

Page # 148

|
More Tools Start Here!

All cogs of the
trail project
cycle would
benefit from

Page # 145 Start Here! such support!

Lessons Learned

Page # 144

Pitfalls to Avoid
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Pitfalls to Avoid / Lessons Learned

Pitfalls to Avoid

1. Not forming an appropriate interdisciplinary team

2. Not including management / compliance reviews

3. Using inappropriate sustainability criteria

4. Not considering the planning context before designing

5. Not planning Ecological Restoration activities from the
outset, maybe several years in advance

Lessons Learned

1. Having patience and not undertaking too-ambitious of a
project —one mile per trail per year may be sufficient!

2. Not exceeding recommended profile and cross slope
grades minimizes erosion

3. Carrying out Ecological Restoration activities with Trail
Implementation

4. Preparing and conducting Training activities strengthen
the overall trails’ program

5. Et al.
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More Tools

More Tools

Alberta Parks and Reereation
1988 Cross Cowntry Ski‘Trails. Edmonton, Alberta,

Appalachian Mountain Club
1998 The Complete Guide to Trad Building and Maintenance, 3rd
Edition. (Carl Demrow and David Salisbury). Boston, MA,

Appalachian Trail Conference

2003 Appalachian Trall Fieldbook; Maintenance and Rehabilisation
Guiidelings for Voltnteers, 2nd Edition. Harpers Ferry, WV,

2000 Appalachian Trail; Desipn, Construction, and Maintenance, 2nd
Edition. (William Birchard, ]r. and Robert roudman . Harpers Ferry,
WL

1wl Trail Dasign, Constriction and Maintenance. Harpers Ferry, WV

Arizona State Parks
w2 Public Trail Access: A Greide to the Protection of Arizona’s Trails,
Phoenix, AZ.

Arthur, Guy
1975 Tradl Construction. Washington, D.C.: The Park Prachice
Program of the Natiwonal Park Service {October 1g75).

Bay Aren Ridge Trnl Council
1wg3 I Support of Trasls: A Grede to Successfrl Traol Advocacy. San
Franciseo, CA

Birkby, Robert C.
2005 Lightly on the Lawd, The SCA Trail-Building and Maintenance
Mamal, znd Edition. Seattle, Wi: Mountaineers.

Carr, Ethan
1998 Wilderness By Design: Landscape Architecture & the National
Park Service. Lincoln, NE: University of Nebraska Press.

Colorade Outdoor Training Initiative (COTT)

2006 COTInstructor's Guide to Teaching Crew Leadersiip for Trails,
Denver, CO.

2004  Standard Terminology for Trais, Denver, CO.

Colorado State Forest Service

1998 Colorado Forest Stewardship Guidelines to Protect Water Ouality.

Fort Collins, €O,

Countryside Commission

bler
o Years of Forestry in America. Bethesda,
festers.

liam Ascher
levelopment and Envirommental Policy.
Press,

nd Charles L. Tracy
plunteers, and Edition, Boston, MA:

John C. Frederick
cier, The Natural History Colorado and the
CO: Johngon Books,

Neiger, Michael A,

The Wilderness Tripper’s Portal. Trail Design, Building, and
Maintenance, hetpe/itherucksack tripod.com/trailbuilding htm
{accessed 2/7/2007),

Olmsted, Frederick Law
1993 Yosemite and the Mariposa Grove: A Preliminary Report, 1865,
Yosemite National Park, CA.

Parker, Troy Scott
zoog  Natwral Surface Trails by Design, Boulder, CO; Natureshape,

Parks Canada
1978 Trails Manual. Ottawa, Canada.

I Doiocl

Peopeylvania Seate Trale I

w98o  Foothridges in the Countryside, 2nd Fdition. S
Hall Rlyth Partnership.

Dorward, Sherry
19go  Design for Monntain Commmmities: A Landscape ana
Archtectral Grde. New York, NY: Van Nostrund Reinhold

Dully, Hugh, Kim Frederick & Lows Bachensky
gt Sustamable Mowediam Trad Corrrdors. Denver, CO:
Stute Truils Newsletter.

Gobster, Paul H. and B, Bruce Hull
2000 Restoring Namre, Washington, D.C.: Island Press,

Good, Albert H,
1990 Park & Recreation Structures. New York, NY: Princeton 2001
Architectural Press, Inc.

Kirk, Stephen J., and Kent F. Spreckelmeyer
1908 Enltancing Value in Design Decisions.
Kirschbaum, Julie B,

Designing Sidewalis and Teails for Access - Pavt Haf 11,
Best Practices Design Guide. Washington, D.C.: Federal Highway

Beneficial Designs Administration,
I:.’m'wnmf Tradl Assessrent Process. https/fwww benciicialdesigns. Grillo, Paul Jacques
com/trails/utap.html {accessed 2/7/2007). Flink, Charles A, hmﬂ“‘- L}llm and ROD(‘“ M. 5('”'“ 1975 Form, Function and Design. New York, NY: Dover Publications. LaGro, James A,
2001 c 2001 Site Analysis, Linking Program and Concept in Land Planning
Berry, Wend L amd Desipn. New York, NY: John Wiley and Sons.
i The (] ing and Maintenance - For National,
B Simonds Joho O; USD.A. Forest Service .-_\-hnmgingz!ggnciﬂx. Sequoia Natural Imrmldl\ ?\ldn‘ o
a2 oo]" Palisd 1008 Landscape Architecture, 3nd Edition. New York, NY: MeGraw z004  Trail Construction and Maimenance Notehook, 2004 Edition. [ional Park. 1966 Sand County Almanac. Oxford University Press.
U ity P Hill Companies. Missoula, MT. 2
2 it 1995  Landscape Aesthetics, A Handbook for Scenery Management. ; Lewis, James G. s ; .
Snaw, Dan Washington, D e o Mindd: A Handbood for Trad 2005 Hrp_]vmf.i.! .\d.’ﬂ.’!:.‘.\?ﬂlﬂf  Cireatesd Giood, A Centenmal History.
1994  Forest Service Manwal, 2600-Wildlife, Fish and Sensitive Plant [otse Parke- Dushitt, NC: Feirest Eistory Society.

%i _ 001 Inthe Company of Stone. New York, NY: Artzan.
Steinholtz, Robert T

Thompson, J. William and Kim Sorvig

Press,

of Wisconsin-SP Foundation Press, Inc.

University Libraries

Tad Donn Dale and E, Hurtley

aoon  Wetland Trail Design. Missoula, MT: US.D.A. Forest Service.
2000 Sustainable Landscape Construction. Washington, DuCe: Island

Trapp, Suzanne, Michael Gross and Ron Zimmerman
1ot Sigms, Trads, and Waysde Exhubits. Stevens Points, W University 1915

Habitat Managemeni, Region 2.

Nusnber EM 7720-r02). Washington, I.C
w972 Forest Lamdscape M

1987 National Forest Landscape Management, Volime 2, Chapter 8:
Recreation, Agriculinwre Handbook No. 666, Washington, D.C.

1984 Trad Construction Mamual, Washington, D.C,

1986 Standard Specifications for Constriction of Trails (Publication

Vialuerse £, W

Picyeling Assocition)

1935 Forest Tead Hamdbook. Washington, .G

1923 Trad Construction on the National Forests. Washington, T0.C.
Trad Construction on the Natuwmnal Forests. Washington, 10O

Vogel, Charles

1982 Treels Manmeal, 2nd Editeon. Sylmar, CA: Equestriun Truls.
Forest Lebrary, Trad Plasmng, Construction, and Mamtenance.
Ittpe/oresteyliboamn edu/ib/trds phiml (accessed 2/8/2007),

Wisconsin Division of Tourism

w8 Wiscomsm Cross Conmtry Sk Trad Developmment Gudelimes.

Madison, W

iidelines for the Rehabilitation and Presevvation of the

pnd Robert L. Ryan

n and Jim Pojar

wele tor Brediding Seecet Smgletrack.

DC Time. New Haven, CT: Yale University 1960

ningron, D.C.: Istand Press.

tation and Presevvation ﬂf.r.i:e
le Principles of Landscape Avchit U v Press,

Little, Charles
wgo  Greemways for America. B
Umiversity Press.

1t . MDD Johns Hopkins

Lynch, Kevin
The lmage of the € : MU
1984 Site Planning, ;.ru‘Ldmou Boston, MA: MI'T Press.

Marion, Jeffrey L.

2006 Assessing and Understanding Trail Degradation: Resulis from Big
Sonth Fork National River and Recreation Area. Blacksburg, VA: United
State Geological Survey,

fains. Renton, WA: Lone Pine

MeClelland, Linda Flint

1993 Presemting Nature: The Historic Landscape Design of the National
Park Service. Washington, 10.C.: National Park Service.

togﬂ ﬂrnurngrhc National Pavks, Baltimore, MID: Johns Hopkins

flP!‘{iI‘ll frian Tiail System Using the Principles of Landscape Architecture,
Recreational Impact on Wildlands: Conference Proceedings (pp. 94-100).
Seattle, WA: LL5.D.A. Forest Service, Pacific Northwest Forest and
Range Experiment Station and U S.121. National P'ark Serviee.

White, David, Dr.
2006 Planning and M. inegr Enert tally Friendly M it Bike
Trails, Phoenix, AZ: Arizona State University.

Whittaker, I'L., and 5.I" Bratton

1978 Comparizon of surface impact by hiking and horseback riding
in the Great Smoky Mountains National Park (Research | Resonrce
Management Report No. 24). Gatlinburg, TN: Nagonal Park Service.

: Conferance Procesdings (pp. 2r3- "n‘a)
ice & U.S.DUL National Park Service.

McRaven, Charles
1997 .Skmmork a’ﬁ’:frmqnu and Projects. Pown

See Pages 148-151 of
the Sketchbook.
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RMNP — Trail Program Overview

355 miles of official (system)
trails

Average over 3 million visitors
per year

Elevations range from
approximately ~8000’ to over
14,000’

Ecosystems range from Montane
to Sub-Alpine

25 Liveries (commercial horse
tour operations) operate in the
park

The Trails Program consists of 4
permanent, 10 term and 35
seasonal employees.
Approximately $1 million annual
budget for the Trails Program.
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Rocky Mountain National Park Purpose Statement

The Purpose of Rocky Mountain National Park is to
preserve the high-elevation ecosystems and wilderness
character of the southern Rocky Mountains within its
borders and to provide the freest recreational use of and
access to the park’s scenic beauties, wildlife, natural
features and processes, and cultural objects
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Rocky Mountain National Park — wilderness Act 1 of 3

\ ROOSEVELT NATIONAL FOREST

A Sy ROOSEVELT NATIONAL FOREST

¢ Alpine

MORAWE FARK IS [y i park
Visitor Canter

Guu!lmuul Ii
: =
o LonGs peak Y
tongs Peak
g
~ S

4 L7 e o 0. ; 4 hliles,
¥ : ) Legend . Rocky Mountain National Park
Rocky Mountain National Park Comemmns i i e Wilderness

@ Colorado % i
National Park service National oy
:. | U5, Department of the Interior U.5. Department of the Interior
January 2012

Produced by Denver Ser

Froduced by Derver Service Center Planning Division lanwary 2013

Cover phata: NPS photo by John Maring
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Rocky Mountain National Park — wilderness Act 2 of 3

“In 2009, Congress designated the Rocky Mountain National Park
Wilderness Area, covering about 252,085 acres, or about 95% of the
park.”

“Wilderness designation protects the land’s wilderness character,
natural, untrammeled and undeveloped conditions, opportunities for
solitude and primitive recreation, and scientific, educational, and
historical values.”

— Rocky Mountain National Park Foundation Document, 2013

... Minimum Task / Minimum Tool Guideline ...
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Flood of 2013

On September 12th, major flooding occurred in the mountains and foothills
northwest of Denver, CO

4

13.15” of rain fell during the storm in Allenspark, CO

€ Major roads and infrastructure washed away and many communities and
towns were devastated

€ Access was cut-off for many people creating a serious emergency and a
major evacuation effort by air
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Flood Impacts at Rocky Mountain National Park

270821 -

114072180267 AW 0515877837 (il

Unprecedented damage ...
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RMNP Trail Damage Inventory

5 Rapid Assessment Teams were
deployed to survey all flood impacted
trails in a three week period

What we found ...

€ 15 bridges washed out.

€ Portions of 6 trails destroyed by
landslides.

€ Portions of 4 trails destroyed by
riverbank failure.

€ Large portions of the trail system
subjected to severe erosion in
general.

€ However ... some of the most
popular areas lightly impacted
(yeah!)

GIS linked photos can be found here: |
http://www.nps.gov/romo/planyourvisit
/map-showing-flood-impacts.htm '
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Trail design after a major disaster

=
-

Guide to Sustainable Mountain Trails U%

How should we rebuild?

Start from a solid conceptual
foundation based on Trail Vg
Sustainability principles found on  [EE S EEE—-—_
page 22 of the NPS Trails B
Sketchbook. e e

Does the trail ...

Support current and anticipated uses?

Have minimal impact to adjoining natural systems
and cultural resources?

Adversely effect natural fauna?

Have minimal braiding, muddiness and erosion?
Require rerouting and major maintenance over long
periods of time?

®66 o
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RMNP Recovery Plan — Design Parameters

DESIGN PARAMETERS

CROSS SLopE | lczluufgm " DIP Q] OpTIMUM

PROFILE
GRADE GRADE
0% |
m |57 50" 3%
e a3g
e | 07 oo KL
s
2% |
8 o' PALYA
20’ 2
5% NS 57,

T
5o

Optimum profile grade
incorporates grade dips at
various intervals and is therefore
slightly less than the Quarter
Grade Guideline (see figure

1). After the trail corridor is
established and approved,

grade dips can be added when
construction notes are generated.

*Grade dips are ineffective at
such low crosslope grades.

Compiled Trail Profile Grade
Guidelines:

Ideal Less-than-
XSlope Cond. Ideal Cond,

60%< 13% 10%
55% 12% 9%
50% 11% 8%
45% 10% 7%
40% 9% 6%
35% 8% 5%
30% 7% 4%
25% 6% 3%

20%> 5% 2%

PrincIPLES OF OprTIMUM TRAIL GRADES FOR NATURAL SURFACE TRAILS

+ In ideal conditions, optimum trail grade is achieved by adhering to
the quarter guideline (trail profile grade is 1/4 of prevailing cross
slope) while incorporating periodic grade dips to facilitate natural
drainage.

Factors that contribute to an increase in the erosion potential of the
natural tread surface (fryable soil, poor drainage, northern aspects,
heavy visitor use, adverse climate, etc.) may require a reduction in
grade and the use of structures.

The Quarter Guideline
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RMNP Recovery Plan — Choosing by Advantages 1of2

Trail Asset Profiles

RoLuing ConTOUR TREAD

TYPICAL SPECS S N\
= ¥ wide on 40% cross slope \ \ b

\ \ -
= Unpaved tread \ L% - _‘.-__\}L-" ’
= Moderate brush understory e el e

cosT P
$9 si*

EXPECTED LIFESPAN

50+ years

TURNPIKE

TYPICAL SPECS

* 4 wide 1" rall

* Nartive timber easy gather factor.

* Crushed stone sub-base native soil
surface.

COsT

$ 36 sf*

EXPECTED LIFESPAN
10 years

(may need periodic resurfacing)

CausewAy

TYPICAL 5PECS

¢ 4 wide 1" tall

*+ Native stone medium gather factor.

* Crushed stone sub-base native soil
surface.

coST

$43 sf*
EXPECTED LIFESPAN
50+ years

(may need periodic resurfacing)

Rock REeTAINER BARS

TYPICAL SPECS

* I3 xo”

* Native stone

*  Medium gather factor (within 100°)

cosT > =/
$430 ea* ' Sl
EXPECTED LIFESPAN

50+ years

NaTIVE LoG RETAINER BARS

TYPICAL SPECS

o Pudxe”

* Easy gather factor.
cosT

$370 ea*
EXPECTED LIFESPAN
10 years

TreaTeD LoG RETAINER BARS
TYPICAL SPECS

¢ Ix3¥x6"

*  One day stock support with 5 animal team.
COST

$480 ea*

EXPECTED LIFESPAN
20 years

*Estimates based on 2014 CESS data specific to ROMO east side labor and material rates.

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic
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RMNP Recovery Plan — Choosing by Advantages 2of2

Comparative Analysis

INITIAL CONSTRUCTION COSTS 50 YEAR LIFECYCLE COST
(BASED ON CONSTRUCTING 50LF OF TRAIL) (8aseD on 50Lr of TraIL USING 2014 DOLLARS)
Rolling Contour Trail $1,350
Rolling Contour Trail $1,350 Rock Retainer Bars §7,310
Native Log Retainer Bars $6,290 Causeway $8,600
Turnpike $7,200 Treated Log Retainer Bars $16,320
Rock Retainer Bars $7,310 Native ILog Retainer Bars $31.,450
Treated Log Retainer Bars $8,160 Turnpike $36,000
Causeway $8,600
540,000.00
59,000.00 $30,00000 + §
53,000.00
F7.000.00: 1 52500000 ¢ y
00000 1 - | I l $20,000.00 1
5500000 1 1
400000 $15,000.00
:i:‘;g ’ $5,000.00 + ' I
4000 ¥ snnn q
"‘:,I::ﬁ |rrl|:\.:r:| :.I.m-.l :I_ e ” ' &T_.\ od Log Ty ) Rolling Contour  Rock Retai Treated Log Native Log Turnpike

Trail (new) Bars Retainer Bars Retainer Bars
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NEPA Compliance Process

—_

Step 1

A. Foundation Docs el i
B. Goals & Objectives Team Review
C. Site Inventory (On-going)
D. Identify Known Limits ’

& Constraints Step 2

A. Site Analysis
B. Identify Feasible

Design Options )
C. Natural and Cultural

Resource Surveys

Step 3

Public Scoping

Prepare NEPA document
evaluating impacts
Public review and

T

(As of December 2014 we're
HERE in the process)

comment

Step 4
A. Final
decision
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NEPA Compliance

In some cases a poorly routed trail is necessary to protect these sensitive sites
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RMNP NEPA Compliance Lessons Learned

€ Theinitial trail layout for a NEPA compliance
process should be general. In cases where
multiple options may exist, it’s best to identify
control points and ideal “zones” for reroutes.
Construction level detail comes later in the
process.

€ Be careful not to indicate or presume a “right”
answer before the NEPA process commences. A
Trail designer’s role should be to answer “what
can done,” not “what should be done.” Careful
analysis and an interdisciplinary approach will
flesh out the final answer.

€ Communicate early and often that a sustainability
ethic incorporates more than just Optimum Profile
Grade and ideal topographic and environmental
conditions.

€ In some cases, the most ethical decision is to
leave a less-than-ideal trail where it is. Cultural
and natural resource protection takes precedence
over ease-of-maintenance and visitor experience.
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RMNP NEPA Compliance Successful Strategies

2

Look for potential synergies with other park divisions when doing trail layout
. I.e.. Moving a trail away from sensitive cultural resources, or high-value habitats
and ecosystems.

€ Form interdisciplinary design team as soon as possible and have them help you
develop clear goals at the outset

€ Have small interdisciplinary teams (three people is ideal) to perform preliminary trail

layout in the field. Having a natural and cultural resources specialist on the field

team is beneficial because...

. Potential issues can be dealt with in real time during the beginning stages of
feasibility scoping

. Creates the opportunity for in-the-field interdisciplinary learning

. Often time will lead to the identification of previously unknown resources

. Creates an atmosphere of trust and open dialogue among various park
divisions. Communication is KEY!
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Lessons Learned

L

After the Flood of 2013
Hey — This Might Actually Be Better!

Before the Flood of 2013

With a natural disaster, you
never know what to expect!

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



City of Boulder, Colorado
Open Space and Mountain Parks

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



¥ -
* . ; 3 "
ﬁr v - i
© i
Fa
LLL i v A T _ -
et ST LS S D 4 PR,
S R A e
- 1

Y O B .
Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...

¥ 8 LA Ty L - e

Background — Boulder Open Space & Mountain Parks

City of Boulder, Colorado — Open Space and
Mountain Parks (OSMP)

45,000 acres — grasslands, foothills, and
mountain terrain

145 miles of multi-use, non-motorized trails
Trail users: a HIGH-use system of:
Hikers
Long-distance trail runners
Mountain Bikers
Equestrians
Rock Climbers
Wildlife enthusiasts

...all seeking a combination [ ff
of seeing nature, exercising,
challenging themselves,
spending time with others,
seeking solitude, learning,
and a host of other motivations.




2013 Flood — Summary of Event 1of5

« 17 Inches of rain
September 9-15, 2013

- Intensive damage to
trail system and other
OSMP Infrastructure

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



The flood was a rare and extreme
event which gave us the opportunity
to study:
What trails survived the flood Rl
with little to no damage, and why? [&

What trails were extensively :
damaged, and why?

_." il

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ... [34]



2013 Flood — Post Flood Trail Assessment 3of5

Unsustainable Trails:

Major soil loss

Erosion gullies varying from a few
inches to 10 feet deep

Large depositional areas covering
vegetation

Sustainably Designed Trails:

No perceptible soil loss from trail surface

Only damage was at sites where these trails
crossed a drainage or ran close to an area
with high flood water

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



2013 Flood — Post Flood Traill Assessment 4of5

Why did some trails
survive the flood?

- Tralls that meet sustainability
criteria survived the flood
very well:

« Gentle trail profile grades
relative to cross-slope

* Profile grades ~ 8-10%

* Incorporation of grade
reversals

» Qut-sloped tread

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



2013 Flood — Post Flood Traill Assessment 5o0f 5

Why did other trails fail during
the flood?

- Tralls that did not meet
sustainability criteria experienced
extensive erosion:

 Steep trail profile grades
relative to cross-slope

» Profile Grades > 8-10%

« Had numerous prior “fixes” to
try and keep them functional:
waterbars and check steps

 Pre-existing erosion issues

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



OSMP — Sustainability Tech: Grade Reversals 10f8
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OSMP — Sustainability Tech: Grade Reversals 20f8
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OSMP — Sustainability Tech: Grade Reversals 6 of 8
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OSMP — Sustainability Tech: Grade Reversals 7of8
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OSMP — Sustainability Tech: Grade Reversals 8ofs
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2\ OSMP—Grade Reversals, Outslope (Cant) & Waterbars

s

Type of water flow: Trickle flow Sheet flow

O] gRigifei[o]sN I-1els]gdl Easy, with good Moderate: takes a
layout/design keen eye
Maintenance None Moderate: requires
Requirements: regular re-shaping
Durability / Excellent Moderate: outslope
Sustainability: will wear down over
time
Off-Trail Impacts: Minimal Minimal
Effectiveness: Excellent Moderate

| GradeReversals | Outslope

Channelized flow
(more potential for
erosion)

Intensive: wood/rock
work

Intensive: >annual
clearing, replacement
of rock/wood

Moderate, BUT
requires constant
maintenance to be
effective

Sediment deposits

Requires constant
maintenance to be
effective; ineffective
at steeper grades
(>15%7?)

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



OSMP — Case Study — Sanitas Valley

L
6300 ft

Average 9%
Grade:

el <20%, some 20-40%

Legend

~ Minimal Flood Damage
Significant Flood Damage

~ Severe Flood Damage
N/ Trail Managed By OSMP

Slopes:

Bl Waterbars
Features:

~A~—— Stream

gleo-zo Flood Most:
— BENELEA SIGNIFICANT-
>0 SEVERE

[0 250 500

Ll L
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OSMP — Case Study — Green Bear Trail

"—,/

38ar Peay \vost Ridge i

£00

et

1,500 e |

Legend

N Minimal Flood Damage
/\/ Trail Managed By OSMP
~N—— Stream

Slope

[ Jo-20

[ ]20-40

[ J40-e0

[ >e0

Y L

oo

Average &4

Grade:

Typical 20-60%
Bie:lp=ie | Grade reversals,
el desl - outslope

Flood NONE
Damage:
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Average
Grade:

Waterbars, check
steps

SIGNIFICANT-
SEVERE

The lesson: While this trail is
not very steep, it Is too steep

for this cross-slope. Trail grade
relative to cross-slope needs to

be factored in!

Significant Flood Damage
IS severe Flood Damage

~~~ Stream
Slope
B o-s
[ s-10
[ J10-15
[ ]15-20

e -2
250, 50 . 1,008 - ) > - T T
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OSMP — Case Study — Homestead Trail — No Re-Routes

_ /o,
: Feet/ /\%/\
0 250 1,000 =

o e o
N
B - 3
S ~No Re-Route
%
= G
3
2
L 3
e 3,
=
/
‘“‘\1(‘:1i3\}13}:\3\:\3\uuuuui\uuuwu
o i
/ = Legend

N Minimal Flood Damage
Significant Flood Damage

N Severe Flood Damage

A \/ Trail Managed By OSMP

~A~~ Gtream

Slope

[Jo-20

[ J20-40 |

[ l40-60

l:l > B0

LY
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Homestead, no re-route

Lower: 1000 ft
Upper: 2590 ft

Lower: 6%
Upper: 9%

<10%

Length:

Avg Grade:

Typical

X-Slopes:
Drainage
Features:

Flood
Damage:

Waterbars, check steps

SIGNIFICANT-SEVERE

St . . .



OSMP — Case Study — Homestead Trail — Re-Routes

-~

Homestead - |

Re-Bthés

) -

N

Legend

N Minimal Flood Damage
Significant Flood Damage

IS Severe Flood Damage
2\ Trail Managed By OSMP
A~ Stream

Slope

[ Jo-20
[J20-40 (
[ ]40-80
|:|>50

Homestead re-routes

Length: Lower: 2320 ft
Upper: 1850 ft

AONEIe-To I | ower: 7%
Upper: 6-10%

Typical 20-40%

X-Slopes:

Drainage
Features:

Flood
Damage:

Grade reversals, outslope

MINIMAL




OSMP — 2013 Flood Take-Home Lessons 1of 2

See pages 144 - 145 of the “Guide to
Sustainable Mountain Trails Sketchbook™

Sustainably-designed trails survived a 1,000-
year flood event!

Unsustainable trails did not.

Trail sustainability is based on design
principles and protocol.

Trail design should incorporate:
Profile grades:

1/4 < Profile Grades > 1/3 of Cross
Slope

Max 8-10% sustained profile grades
Grade Reversals Common
Outslope (Construction Phase)

L T
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OSMP — 2013 Flood Take-Home Lessons 2of 2

See pages 144 - 145 of the “Guide to
Sustainable Mountain Trails Sketchbook”

- Trail design should not incorporate:

» Profile grades >1/3 of prevailing cross-
slope

» Profile grades > ~ 8-10%

« If you have to design trails steeper
than this, plan on armoring, e.g.

« Steps
» Stalrcases

* Imported / alternate surfacing
materials

* Eftc.
» Waterbars

g T
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Restoration Planning

()} _ . .
t‘;) Integrating Ecological Restoration
B0 4% & Trail Implementation Activities
,,..\ NR NN to Achieve Materials Efficiencies

and Improve “The Product”

John Giordanengo
Restoration Ecologist
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Alo Terra

Ecological Restoration Overview

What is Ecological Restoration?
What is the Point?

Standard Treatments

Integrating Ecological Restoration
with Trail Implementation
Monitoring / Adaptive
Management

Questions & (Maybe) Answers

ntain Trail Sustainability Ethic ...



Restoration Planning

Inputs Tools & Techniques Outputs
¢ Typical Inputs ¢ ‘lypical Tools & 'lechniques » IE)IRAFT RIfStiratl(}n
¢ Outputs from Other Process ¢ Web Search / Literature MEDLIS L v
Areas Review / Science Review Review
¢ lessons Learned Summary ¢ listablish Restoration Goals ¢ Written Sumnary
¢ Site-Specific Site Analysis . Pla.r] Dra:wmgs
& Microclimate Analysis ¢ ‘Typical Sections
¢ listimating lechniques ¢ Typical Detall-s
@ 4-Step Restoration Design ¢ (Eustom Details
Strategics ¢ Cost Esﬂmqtcs
Accomplishing restoration 1. Closure Strategy ol L ISt
activities parallel to new trail 2. Stabilization Strategy ¢ T‘,ab O.T Est}m ates
design activities cgmrpunicates 3. Revegetation Strategy L 4 Spc'c1ﬁcaUOns
inﬁgfgsofeifgi?;lt)&:&tzrdship. 4. Monitoring & Livaluation * A Management
Strategies Techniques
¢ Compliance Review ¢ Actions Sequences
¢ lunding Strategy ¢ Checklists
¢ Management Team Review . T‘,essons Learned
¢ Compliance Review Summary
¢ FINAL Restoration
Planning Package
¢ FINAL New Trail Design
Package

See Sketchbook pages 83 — 94.

IS Webinar #8 Towatits B b intaer &il Sustainability Ethic . (5



AIoTerrq What is Ecological Restoration?

B Ecological restoration is the process of
fl assisting in the recovery of an ecosystem
d that has been degraded, damaged, or

destroyed.

The key word Is “PROCESS.”

in Trail Sustainability Ethic ...



A/OTerra. What is the Point?

User Management
Aesthetics

Protect Rare Species, Water
Quality, Etc.

Free Materials for Trall
Implementation

Free Disposal of Trail Building
Materials 5

Aquilegia saximontana

in Trail Sustainability Ethic ...



Restoration Services, LLC
- - ’ }

AloTerra 4 Steps to Ecological Restoration for Trails

1. Site Protection
w1 2. Slope Stabilization
2 3. Revegetation
| 4. Monitoring /
Adaptive Mgt.

ntain Trail Sustainability Ethic ...



AIOTGWG‘ Sample Ecological Restoration Closure & Sighage

Restoration Services, LLC
. B T »
i




AloTerra Alpine Sod Harvest Example

Restoration Services, LLC
R ]

€ Grasses
€ 8" Depth

“Replace Your
Divots!”

ain Trail Sustainability Ethic ...



AloTerra Sowing of Native Seed Example

Restoration Services, LLC
(T ] 3

Bromus marginatus
(Bromar, MT)

Elymus trachycaulus
(Prior, CAN)

Pascopyrum smithii
(Rosana, MT)

Poa secunda
(Mountain Home, MT)

Triticale

ain Trail Sustainability Ethic ...
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AloTerrs  Feeding the Wildlife

Restoration Services, LLC
7 - ‘;;1 £ - )-

ain Trail Sustainability Ethic ...



m._r_rg_ Hand Mulching

Restora ices, LLC

A Mountain Trail Sustainability Ethic ...




AloTerra

Restoration Services, LLC

ain Trail Sustainability Ethic ...



AloTerra What?

Restoration Services, LLC

gk ©

If soil Is the mattress...
Compost

Fertilizer

Humate

Topsoill

Mulch is....

in Trail Sustainability Ethic ...



AloTerra What else?

Restoration Services, LLC
. : e, i

Evaporation (41 annually)

in Trail Sustainability Ethic ... |68



AloTerra What is the Difference in This Picture?

Restoration Services, LI_.C

Rad, 1R

Hint

Mulch (0.25-1.0” deep)
(40-70% cover)




AIoTerra. Gulley-ing Examples

Restoration Services, LLC
w3 R e ]

More
Realistic

in Trail Sustainability Ethic ...
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AloTerra After the 2013 Flood

Restoration Services, LLC
S £ ]




AloTerra

Restoration Services, LLC
R B T

Monitoring

in Trail Sustainability Ethic ...



Corridor B Restoration Actions Sequence — Plan

l.egend

e

Restoration Actions m

Construction Actions

N Corridor C Restoration
@ Actions Sequence Plan

T

M%a's%i nability Ethic ...  [74]




AloTerra

Restoration Services, LLC

Restoration and Trail Closure Planning Sequence

(je100s) 3og 10935l

in Trail Sustainability Ethic ...



AloTerra

Restoration Services, LLC

Restoration and Trail Closure Planning Sequence

~»f| Direct Restoration

~» || Stock Pile

Direct Restoration

ntain Trail Sustainability Ethic ...
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Restoration Services, LLC
Y - " = -
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Restoration Services, LLC

AloTerra Before & After Ecological Restoration Photos 2 of

-

.1 . :

a Mountain Trail Sustainability Ethic ...



AloTerra Questions & (Maybe) Answers

Restoration Services, LLC
- T

in Trail Sustainability Ethic ...



Field-Based Sketchbook / Workbook Training Process

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ... Ed



Sketchbook / Workbook Training — Preparation

NOoOORWN

9.

Sketchbook / Workbook Preparation ~ 40 hours

1. Utilize InDesign or PPT format

2. Incorporate GIS exports / SketchUp / other graphics
3. Cut/ paste Sketchbook / other information

4. Include lots of space for notes / sketches

Can establish Beginner, Intermediate, Advanced levels
Send out links to enrolled students 2 weeks in advance
Host Team to identify a real life issue a “ Student Project”
Host Team to provide GIS / other outputs

Host Team to provide logistics support

Host Team to provide Workbook materials, markers, pin
flags, flagging, etc.

Host Team to also have local opportunities to talk about
global issues if not available on the project site.
Non-Profit Partner (VOC, CFl, etc.) Sponsorship a +

10.Need fall-back position, i.e.: Classroom or similar, and a

copy machine is helpful

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ... [8.]



Sketchbook / Workbook Training — Format

=

B

6.

100% Field work is best, the best classroom there is ...
2-Day Trainings are usually sufficient ...
A. Can also be done during the week per you staff’s
schedule — or — on a weekend
1.75 days Training
.25 days Presentations
A. 12-15 minutes each team with Feedback
I.  Management Review a +
B. Each team focuses on a particular issue or constraint
Can be customized per Agency or Non-Profit interest
A. Hiking only
B. Historic trail rehabilitation in kind
C. Multiple use / hiking / horse / mountain bike
D. Climbing access
E. Mountain bike only
Agency Certificate / Non-Profit Partner Certificate

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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Sketchbook / Workbook / Organization

Training Curriculum
1. Staff / Instructor Assignments 3 —4 Recommended

2.
3.

Interdisciplinary Teams of 4 — 5 Recommended
Staff / Instructor Roles & Responsibilities

Tools & Techniques

1.
2.
3.

~N o oA

Classroom / Lecture & Discussion

Walk & Talk

Field Work / Observation / Note Taking / Journaling /
Photography

Group Discussion

Individual Activities

Research

Reading Assignments

Round Robin / Rotate throughout the training!
Have loads of fun!

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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Sketchbook / Workbook Training Process 1of8

Guide to Sustainable Mountain Trails fo

~M eg'd'"‘Falls‘Tra*ll‘“
Mountam National Park
]une 16-17, 2012
e

Advanced

Trail Assessment, Planning &
Design Sketchbook

Training Workbook

=

Iinags © 2012 DigitalGlube E . -
Image 2012 GROEye ]008 e E
ANALISLYATEArm Servica AgRncy
] i

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



Sketchbook / Workbook Training Process 2of 8

National Park Service Foundations

Organic Act

Recreation Accessibility

National Park Service Management Policies

Sustainability

Natural Resources Management Guidelines

Value Analysis / Choosing by Advantages

Mational Park Service Green Parks Plan

RobinWinksArticle

Wilderness

Preservation / Conservation Literature

CCC - Era

Other

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



Sketchbook / Workbook Training Process 3of8

MacGregor Falls 'Trail Project - Stakeholder Analysis

Stakeholder

Interest

Influence

Information

el e~ | S W] =

Notes

6

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



Sketchbook / Workbook Training Process 4of8

USGS Topographic Base Map - MacGregor Falls Trail Vicinity

T A
ot

-, e - i i ._.- .-_
& L L i
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Sketchbook / Workbook Training Process 5of8

GIS Exports - Prevailing Cross Slope Map

Percent Slope

Bo-7

[]8-15

[ ]16-23

I 24 - 33

I 34 - 83

#& Water Plant (approx.)

1,000 2,000
I T -t

CONTOUR INTERVAL 40 FEET
1inch = 1,000 fest

18
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Sketchbook / Workbook Training Process 6of8

Notes / Sketches

23

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



Sketchbook / Workbook Training Process 7of8

New Trail Design Summary / Estimates

Estimates

Station

Cross Slope

Left (%)

Cross Slope
Right (%)

Profile
Grade (%)

Azimuth Soils  New Trail Design Notes / Mgt. Options

39
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Sketchbook / Workbook Training Process 8of 8

Google Earth Oblique Exports - 1

Imagery Date: 8/18/2011 4 | 1999

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



Sketchbook / Workbook Curriculum Overview 1 of 2

- - = - p
‘uctor Checklist ~ Rocky Mountain National Park ~ MacGregor Falls Trail ~ 6.14.] Leader
1 L | | D= Danty H
. = Hugh k.=
Suggested Duration Sketchbook Page # KW
a =
- Rocky Mauntain Mationd
s \ A - - - o Park
/ \ Suggested [ Bketchbook 7 \ TG = Trails Working
1 |"Why's & Hows" A\ l Duratinrl Page # I\WD—Day Sketchbook Seminar Outline Zeaching Technigueis) Mig| Advanced Class Group
L4 v Furpiase of Traming & Goals | sident
2 |Shetchbook / Training Overviewy \ 024 v 186 #}{pectaﬁuns (3 or 4 Each Please) / \ H
¢ " ~ | -~
l \ I \
\ I Acdkanced Package - Draft for ROMO
I Lze; Highest Graphic @ uality,
hatographs and Mosgt Detailed
' ‘ ‘ L&D = Lecture & Dizcussion Analyds; Some Independent &
GA = Group Activity [ Creative Worl (Fill in Booklet,
’ \: Individual Activity RP q @heckof ~90% + [fems, Peformancs
Role Play FE = J Prohlem Cuality - Students Jugtify All
' wald Exercize S&CJl Recommendations), Excellent Wit ety —
3 Sketch&Chareﬂgl & Excellent Graphic Cormmunication z ~
4 [Project Overview MacGregor Falls Traild MacGregor Ranch Context [ i N [ N
A [Training Purpose I [ | 3] 1
fi [Parthership / Monprofit Role . . Il N
7 [Howio Get an A m This Traning } TeaChlng TeChnlque S\ Y 4
2 |Sketchhook at a Glance g D25 160 - 161 |"Fing it AN Here" Sy He?
] | 3 Tahle of Conterts L&D W
10 L 156 Towards a Sustainability Ethic ... GATIA #
11 | | 4 History of the Sketchbook L&D H InStrUCtor
k h b k O | . [ FPurose & Target Audiences L&D H H
5 A & Science L&D o H
$ etC OO Ut I na 19 Trail Project Cycle Tool L&D H H
T4 T Trail Project Management L&D i H
16 17 Typical Tools & Technigques L&D s H
17 'l 17 Management Team Feview L&D e H
| E 17 Compliance Review (MEFPA & Section 106) L&D R H
19 » 18 Lessons Learned Techenigue GA T 1A H H
£ [ | 144 Pitfalls to Avoid L&D i H
21 N 144, 146, 147 |Leszons Learned GATIA H H
ﬂ. | 148 More Tools L&D i H
23 N 154 Mewwy Toals & Techhiques GATIA H H
EERCY J Sy thesis H
25 |[Poundations R .40 "Stand on These" L&D H
6| 4 y 4 a Olrreted Report L&D LR H
27 Ad N 10, 11, 12, 13|Policies of ASLA, i.e.. Protect, Eespect, En L&D e [
28 [N y 4 10 1 Erwironmental Ethics L&D A k
29 M N 10 2 Research LED A k.
30 N L4 10 3 Erwironmental Sustainabilty L&D A k.
71 — 11 drren cnare [ &0 73
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Sketchbook / Workbook Curriculum Overview 2 of 2

134 [New Trail Design - Part Il 1,40 SApalang the A K]

135 a1 Meseye Trail Design - Design Maotes Exarmple GATIATWET HHH D

136 102-118 |Implementation Technigues & Options GATIATWET R I

137 73-a Field Woark - Teams Prepare Draft Mew Tra GATIATWET HHK TEAMS

138 Synthesis L&D [i]
Maintenance  Rehabilitation | Armor

139 | Spectrum 0.25 "Ensuring Mountain Traif Sustaina gy - 1t L&D D

140 134 M airtenance, Rehahilitation & Armor Desidg L&D H [

14 125 mMairtenance, Rehabilitation & Armar Desig L&D i K

142 125 Qutput: Maintenance, Rehahilitation & Amm L&D i K

143 126 M aintenance § Rehahbilitation ! Armor Strat g L&D H ]

144 127 Trail Maintenance Desigh L&D H D

145 127 Mairtenance Toaols & Technigues L&D H 5]

146 128 Trail Fehabilitation Design GATIATWET i [5]

147 1249 Rehahilitation Tools & Technigues GATIATWET H ]

148 72,130,132 |Armar Design GATIATWET e ]

149 dejavu Trail Management Options - i -

140 - M aintenance § Rehahilitation/ Armor Desig LED/SEC H [

151 Synthesic K

152 |Mountain Trail Bridges 0.5 " Bridge May be the Largest Singke imvestiment Along a Trall" D

143 100 mourtain Trail Bridoes Checklist L&D e ]

154 EH M ountain Trail Bridges Flowchart L&D HH D

155 a7 Qwutput: Mountain Trail Bridges Surmmary P L&D HH ]

156 dejavu WWieh Search/ Literature Review S Moare Tod - - -

1457 L] wourtain Trail Bridge Design Owerview GATIATWET HH 5]

158 ] W ourtain Trail Bridge Options GATIATWET o K]

159 a4 Choosing by Advantages ar Valle Analy sig GATIATWET WA -

1R0 Synthesic K]

Th1 [Restoration Planning .00 “The Tninnaic I aies of ol impacted Lancs Warrant Restoration” k.

162 94 Restaration Planning Checklist L&D HHH K

1R3 a4 Restoration Plannint Flowchar L&D O [

164 a5 Qutput: Restoration Flanning Summary Fa L&D HHK K

165 dejg vy Wieh Searchi Lterature Review S Mare Tod - - -

1RA ar Restoration Goals L&D “ N

167 87|y Restoration? LED Let Them Make ]

1RA a0 4-Step Redoration Planning Strategies GATIATWET

1649 40 Closure Stratecy GATIATWET 1 n |

170 an Stahilization Strateny GATIATWET Thelr Case ]

171 40 Fevegetation Strategy GATIATWET |

172 90 montoring & Evaluation Stratedies GATIATWET HHK Dk,

173 EEk] %m@a&ﬂnnsﬁqums — GATIATWET KK Dk

174 - Bsis |y HRH [

175 (Indrvidual Time [ Team Time 3.00 S Tearn Design / Creativity [ Charette Tim N TEAMS

17 |New Trail Design Review 1.00 [ "L et ThemMake Thek Casa" 2 TEAMS

T -\ Each ar 4 tearns makes a 1a-rminUe presen ¥ RF TEAMS

172 [The Trail Ahead S echnaiogy WK Strendthen & Tralls Prograsn’ >

1749 Seminar Synthesid 0.24 Syrthesic ™20 s sy w— GA DkMH

180 025 154 The Trail Ahead L&D MK [B]

181 .25 Take Aways (Cormpare to Expectations) GATIATRP O STIUDENTS

182 025 Evaluations GATIATRP R STUDEMNTS

183
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Cal Wood Nature Center / Mt. Yale with CFI / U. of Denver

Stewardship Partnerships & Training.
Providing agency staff and volunteer
training opportunities streamlines the
delivery of sustainable trail projects
while increasing achievement of land
management agency stewardship goals.

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...



Towards a Sustainable Mountain Trail Ethic ... Synthesis 1 of 3

Is it a Process or a Product that you are after?

1. The Sketchbook and the Sketchbook / Workbook
Trainings emphasize .... a continuously improving
Process.

2. The Sketchbook and the Sketchbook / Workbook
Trainings emphasize a continuously improved Product.

However, we don’t feel that improving the Product, in its
current state, is sufficient.

That is where improving the Process comes in.

Improving the Process, will ultimately lead to less Product
to have to correct!

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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Towards a Sustainable Mountain Trail Ethic ... Synthesis 20f3

1.

w N

Achievement of Sustainable Mountain Tralls ... requires
hard work.

“Art,” the creativity part of the “Art & Science” iIs ...
The “Science” part ... Is coming into clarity as being as
Important as the “Art” part.

Communication, and new methods of communication
are critical to how your team will achieve success.
Consider Sustainability as Tri-Partate

A. Environmental

B. Organizational

C. Economic

N 'We have truly only talked about Environmental
Sustainability, but my premise is that Environmental
Sustainability will give your Organizational and
Economic Sustainability better hope for success.
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Towards a Sustainable Mountain Trail Ethic ... Synthesis 3 of 3

The nation’s backlog of unmaintainable trails ...

... coupled with the dwindling recreation budgets of land
management agencies ...

... Indicates the overwhelming need to ...
... teach and train more trail leaders ...
... reach out to the scientific community to facilitate the
best avenues to pursue research on factors which influence

environmental sustainability and ecosystem recovery ...

... and at the same time, new partnerships are required to
strengthen the trails community and extend its reach ...

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ... [97]



page # 63 o Trail Project,Cycle Tool

Basic Design

Stewardship
partnerships
with
conservation
nonprofit
agencies are
required, now
L more than ever,

to ensure
s continued
success of
recreational
trails on public
lands.

Page # 15 N\

Stewardshig ~7
Partnerships &
Training

Start Here!

Emphasis is on
the Continuous
Nature of the
Process!

State-of-the-Art
training would
also benefit the
& trails
community.

Start Herel!

Page # 148

|
More Tools Start Here!

All cogs of the
trail project
cycle would
benefit from

such support!

Page # 145 Start Here!
Lessons Learned

Page # 144
Pitfalls to Avoid

New Cog
Recommended:
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What Role Will You Play?

=

Study historic / inspiring conservation literature?

2. Get refreshed with Sustainable Mountain Trails
literature?

Have a fresh look at your trail projects regarding
sustainability?

Take AT Webinars? Take archived AT Webinars?

Initiate a new partnership?

Conduct training for your agency / partners?

Go to the National Trail Symposium in Portland in 20157

Obtain a mentor from the Trails CoOmMMUNItY? e
. Conduct Damage Assessments after

storms?

10.Conduct Trail Sustainability
Assessments in advance of your trail
plans?

11.Initiate a Scientific Study in advance of
starting a mountain trail plan?

e

©0 NSO A
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Popular Literature Research — Internet

Jump to ...

NPS Sustainable Trails website
€ http://www.nps.gov/dsc/trails.htm

National Park Service Key Tralil Literature (New Resources)
€ http://www.nps.qov/dsc/trails-literature.htm

American Trails / Resources website
€ http://www.americantrails.org/resources/index.html

University of Minnesota Forestry Libraries
& http://www.lib.umn.edu/cqgi-bin/forestry/index.cqi

Google.com

Posting of Key U.S. Forest Service & BLM Trall Literature
... IS In process ... Stay tuned!

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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Danny Basch — Background ... Sustainable Mountain Trails

\ 4
\ 4

Danny iIs an active trail user and enthusiastic advocate
for outdoor-based recreation.

His love for the woods was fostered as a youngster in
what is now Cuyahoga Valley National Park

and cemented when his family moved to Estes Park,
Colorado, in 1983.

Since then, he has gained over 20 years of experience
maintaining and managing the trails in and

around Rocky Mountain National Park and currently
oversees the operations branch of facility
management.

Danny is a Master Instructor in the Outdoor Stewardship
Initiative (OSI).

AT Sketchbook Webinar Series Presenter:

# 2 Fundamentals of Mountain Trail Sustainability

# 3 Towards a Mountain Trails Sustainability Ethic ...

Contact Danny at danny basch@nps.gov or at (970) 586-1231

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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lan Brighton — Background ... Sustainable Mountain Trails

€ lan began his trails career as a teenager working for the
City of Boulder Open Space “Junior Ranger” program. He
returned for 9 seasons and eventually became a Trails
Foreman.
¢ 2014 AT Sketchbook Webinar Series Presenter:
# 2 Fundamentals of Mountain Trail Sustainability
# 3 Towards a Mountain Trails Sustainability
Ethic...
¢ 2010 — 2013 University of Colorado, Denver
Masters of Landscape Architecture
Wilderness Desigh Emphasis
€ 2011 — Present Rocky Mountain National Park
Facilities Management System Specialist
Flood of 2013 Recovery Project Leader

Contact lan at ian_brighton@nps.gov or at (970) 586-1421
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Greg Seabloom — Background ... Sustainable Mountain Trails

Greg has provided interdisciplinary leadership to sustainable

mountain trail projects for almost 20 years.

€ Expertise:

€ Sustainable mountain trail design

€ Interdisciplinary leadership to trail project formulation

€ Organizing projects for implementation via Youth
Corps, non-profit partners, day-labor, and volunteers

2012 — Present — Trails Supervisor, Boulder, CO OSMP

2005 — 2012 Field Programs Manager, Colorado

Fourteeners Initiative (CFI)

1997 — 2005 — Various: Lory State Park, Pacific Northwest

Trail Association, Youth Corps of South Arizona, etc.

2001 — Trail Design for Sustainable Trails, Inc.

Sketchbook, 2006 & 2007 editions, contributing author

Greg has conducted 2-day field-based Sketchbook-style

“Design Assistants” training for the CFlI.

66 o oo

Contact Greg at Seabloomg@bouldercolorado.gov or at 303-652-7703
Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...  [108]




John Giordanengo — Ecological Restoration Expert

John has provided leadership to the Ecological Restoration

Community for over 17 years in Colorado & Wyoming.

€ Expertise:

€ Leadership to the Ecological Restoration Profession —
Planning & Design Processes —through enhanced
collaborative communication

Staff: Wildlands Restoration Volunteers

Staff. Colorado Fourteeners Initiative

Chair, Big Thompson River Restoration Coalition

Co-Founder: Coalition for the Poudre River Watershed

Many local restoration / natural resource planning boards

Sketchbook, 2006 & 2007 editions, contributing author

John is a Master Instructor for Outdoor Stewardship Inst.

and author of their Ecological Restoration curriculum

Awards: 2010 Excellence in Riparian Management Award,

Colorado Riparian Association

0060000

Contact John at john@aloterraservices.com or at 970-420-7346

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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Hugh Duffy — Background ... Sustainable Mountain Trails

66 &6 6 6 G0 o

1960’s & 1970’s — Exposed to the Appalachian Trall
@ Bear Mountain State Park, New York

1970 — (first) Earth Day — Carman’s Creek

1980 — Bachelor’s of Landscape Architecture
Syracuse University

1980 — 1983 USFS

€ Recreation Planning

1983 — 1985 Buffalo National River, Arkansas

€ Park Landscape Architect

1986 — Appalachian Mountain Stewardship Training,
Boston, MA

1985 — 2014 Various NPS Projects

1997 — 2012 Various Professional Trail Consultations

2007 — Present — Sketchbook & Following Documents

Contact Hugh @ duffyfamily7@comcast.net or at 303-981-5120

Sustainable Mountain Trails Webinar #3 Towards a Mountain Trail Sustainability Ethic ...
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