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Appendix C

Sustainability

Developing Sustainable
Mountain Trail Corridors

An Overview

National Park Service, Rocky Mountain Region

January 1991

Introduction

Corridor Definition

This article introduces the criteria of maximum
praofile grade relative to existing cross slope (fall
line) as key to the development of natural surface
trail projects that are sustainable. Key trail design
concepts excerpted from trail documents are
presented in this article. Each of the important
documents allude to the suggested criteria and to the
concept of sustainability, however no document
specifically nor fully develops this particular point
of view. The criteria presented in this article will
assist planning teams in developing natural surface
trail projects that are sustainable.

Sustainable Criteria

Natural travel surface sustainability criteria include:
soil types, trail profile grade relative to existing
cross slope, aspect, exposure, season of use, type of
use, volume of use, trail design and maintenance
standards, ecological implications of vegetation, and
functional and aesthetic control points. Imported
surfacing materials may improve sustainability of
specific areas within the overall corridor.

-] Soil ITypes |

Aspect, Exposure l

Season, Type, and Volume of Use

Design and Maintenance Standards

[

Vegetation, Control Points, Other

Field Review and Update

Evaluating sustainable criteria is a process, with a suggested
hierarchy shown. The introduction of the criteria profile grade

relative to cross slope is the focus of this article.

Mountain trails are often treated as a simple linear
connection between points of interest, with attention
usually given in the literature to just the trail
clearing dimensions. Many trail planners realize,
however, that there can be influences on the project
from beyond the travel surface or clearing limits.
The trail corridor is defined as the swath of
landscape 10-25 feet on both sides of centerline
which contains the travel surface and the aesthetic
(viewpoints, wildflower areas, waterfalls) and
functional (saddles, switchbacks, stream ¢rossings)
control points. Such a definition for the corridor will
ensure adequate room for flexibility in the final trail
alignment design.

The trail corridor may also include land that must be
acquired to protect or buffer the trail from adverse
influences, and to protect scenic viewsheds. One
purpose of delineating the proposed corridor is to
communtcate the scope and intent of the project to
planning team members and decision makers.

What is sustainability?

Sustainability of natural surface trail corridors is
defined as the characteristic of a travel surface to
support currently planned and future uses with
minimal impact to the natural systems of the
area. Sustainable trails have negligible soil loss
or movement while allowing the naturally
occurring plant systems to inhabit the area,
recognizing required pruning and eventual
removal of certain plants over time. Sustainable
trails will not adversely affect the naturally
occurring fauna. Sustainable trail design will
accommodate existing and future uses while only
allowing appropriate uses. The sustainable trail
will require little rerouting and minimal
maintenance over extended periods of time.

Mountain Trails Management: An Outline
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Interdisciplinary Planning Team

Environmental Protection

For over 30 years, interdisciplinary planning teams
have been assigned to trail projects. The National
Park Service Construction of Trails and the Parks
Canada Trails Manual documents both describe this
need. A landscape architect and an engineer have
been traditionally included on the team. Other
specialists such as a naturalist, field personnel, or
consultant can also be included.

Key to project success is the development of a
rational and defensible design process by the
planning team. Varying by project, the process will
include many steps, including: scoping/project
initiation, sustainable criteria selection, corridor
selection, concept planning, detailed planning,
project design, construction supervision,
management, and post construction evaluation.
Adhering to the established process will ensure that
the team will make well informed decisions that will
impact natural travel surface sustainability.
Developing a review process for interested parties
will also be important to individual project success.

Scoping/Project Initiation

Corridor Selection/Concept Planning

Detailed Planning/Project Design

Construction Supervision/Management

Post Construction Evaluation/Other

Process Update

The planning process is project specific. Updating the process as new
informalion is presented and new criteria developed is important to
sustainability and project seccess.

Trailside Vegetation

Understanding the ecological implications of the
trailside vegetation within the corridor will assist the
planning team in decision making. Response to light
and pruning, mature plant size, and invasive or
undesirable plants are important factors to consider.
The landscape architect can prepare drawings with
annotations of anticipated vegetative changes within
the corridor for the team.

Page C-2

The Trails Manual recognizes the importance of the
protection of the environment for the success of
corridor projects. The following excerpts are just a
few ideas of many that relate to design which must
be considered during the planning process:

The protection of the environment is (also) of major
importance; if environmental quality is seriously
affected the very attributes that have made areas
attractive for development in the first place may be
lost, Effort should be made to ensure that trails fit
their environment as harmoniously as possible so
that ecological processes and environmental
character are not significantly altered. ...The
carrying capacity of an area is the amount of use by
man that the area can withstand without undue
environmental degradation. Carrying capacity is
partially determined by man in that it is man who
must define the level of change that constitutes the
threshold of unacceprable degradation. The task of
the {interdisciplinary] development team is to plan,
build and manage the trail so that the carrying
capacity of its environment is not exceeded.

.Detrimental impact of trail use upon the
environment is directly affected by type of trail
activity and how intensively the trail is used. For
example, horses will cause more wear to trail
surfaces than hikers, and trails used by experienced
outdoors people will usually receive less abuse than
those used by the general public, since the
experienced hiker is less likely to be careless or
destructive.

New Uses on Existing Facilities

Realizing that different uses have differing impacts,
planning teams must study new uses on existing
trails. Addressing pertinent sustainable criteria
during the planning process will assist the team in
determining the suitability of new uses on existing
trails, few of which meet modern standards. Also
realizing that design criteria for old roads and
railway beds is significantly different than trail
criteria, it is necessary to study sustainable criteria
when redeveloping these corridors for new uses.
Evaluation of projects in the local area can assist the
planning team in developing sustainable criteria for
the project at hand.

Mountain Trails Management: An Outline




Field Work

Profile Grade Relative to Cross Slope

Diligent field work is required to ensure that
corridor locations have been identified that will
support sustainable travel surfaces. More detailed
field work is required in complex areas, the extra
work being important to sustainability. Also,
scouting an important alternative over several
seasons, including a winter, may be required to
ensure fitness of the corridor for development.

Planning tcam members are wise to plan boldly,
overlooking social and game trails that have evolved
haphazardly. Suggesting new alternatives may be
the team’s responsibility. Suggesting additional
management techniques such as signs and short
sections of fencing or planted barriers are the team’s
responsibility and may be necessary to complete a
package to gain management support. Well planned,
designed, constructed, and managed corridors will
not be improperly used as many suggest, but will be
respected by users.

Slope Ranges and Sidehill Design

As described in many popular trails documents,
acceptable cross slope ranges for typical mountain
trail construction (without heavy investment) are
between 10 and 70%. The acceptable range
suggested for maximum profile grade is commonly
between 8 and 12%. Combining local topographic
study with varying trail profile grades will reduce
the erodibility of, and therefore increase the
sustainability of, the natural surface trail during the
detailed planning and project design steps.

The concept of sidehill trail design is also described
in the popular documents. As excerpted from the
Appalachian Trail Conference’s Trail Design,
Construction and Maintenance: Using a sidehill rrail
design is the surest way of preventing erosion. .. The
grade of the trail can be far less than the grade of
the slope itself. The Appalachian Mountain Club’s
Trail Building and Maintenance. 2nd Edition,
suggests a way to combine trail gain while
preventing gullying: This happy medium can be
found with the sidehill trail location, so that running
water will cross the trail but not run down [it]. The
Trails Manual develops the concept of diagonal
trails this way: Location of trails diagonally across
slopes slows run-off and reduces erosion.

Mountain Trails Management: An Qutline

Field experience in the front range near Denver,
CO suggests that sustainable travel surfaces not
only have good maintenance programs in place,
but they also have profile grades (along the trail
centerline} that are less than 15%, and that are less
than 1/4 the prevailing cross slope (direction of
drainage) of the immediate section of trail.

Due to topographic variation, the maximum profile
grade along a length of trail should also vary with
steeper topography being able to sustain a steeper
maximum profile grade. This suggests a 2.5%
maximum profile grade in 10% cross slope areas,
5% in 20%, 10% in 40%, and 12% maximum
profile grade in 48% cross slope areas or greater.

[Reminder: Natural surface trails in cross stope
areas of less than 10% usually require surfacing
and drainage improvements if they receive even a
moderate amount of use; natural surface trails in
cross slope areas between 70 and 90% usually
require retaining walls in order to ensure the trail
does not mass fail; and natural surface trails simply
cannot be built in cross slope areas exceeding
90%.]

Trails with profile grades greater than 15% in any
cross slope area are usually prone to erosion.
Profile grades exceeding 15% also need to
consider the effect of moisture (frost, rain, ice and
snow), aspect, season of use, and volume of use on
user comfort and safety, and on travel surface
sustainability. Diligent efforts in the scoping and
carridor selection planning steps can usually
avoid using these profile grades!
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Diligent field work searchmg out trail profile grades that are less than
1/4 the prevailing cross slope grade will have maximum benefit 1o
natural iravel surface sustainability and project success.
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Design Guidelines

|

Management

Design guidelines are required for each corridor
project. A simple outline with supporting sketches
describing trail or segment origin, destination,
nodes, natural or cultural resource points of interest,
landscape architectural design intentions, design
standards, and anticipated investment is suggested.

Estimating/Commitments

Typically, 6 full work days spread out over a year or
more are required to prepare each mile of a
sustainable trail project for the team leader. This
includes project initiation, meetings, scoping,
alternative development, preliminary flagging,
corridor review with the planning team, design
drawings and detailing, supervision of {volunteer or
day labor] construction, post construction
evaluation, and follow up with the land manager.
High quality construction of mountain trails by well
organized volunteers usually requires about 175 (6
hour) volunteer days per mile, and contract projects
can cost $50,000 per mile for typical construction.

Maintenance

Management of corridor projects by land managers
is required to ensure that individual projects
complement each other and that they comply with
agency, state or federal initiatives. Maintenance
activities such as weed control, encroaching or
invasive vegetation removal, and bridge deck
replacement may be tasks that are managed in a less
than annual frequency. From the natural resource
point of view, it is wise to monitor access to trails,
use patterns and to upgrade individual trail corridor
projects to sustainable status before new projects are
nndertaken.

Summary

The criterta maximum profile grade relative to
existing cross slope is key 10 sustainability for
natural surface trails. Trail corridor projects that are
developed recognizing this criteria will more
effectively meet management goals of exercising a
reasonable standard of care for the safety and
comfort of users, economy of investment, and will
display a commitment to natural resource protection,

Maintenance activities are required to restore the
original design standard to natural travel surfaces
and clearing dimensions at opening and closing each
year, and when necessary to restore the original
standard. On some trails, routine activities may be
required each month during the high use season. All
maintenance activities must be designed into the
project during the planning stages by the planning
team. A typical project may require 10% of the
original time and dollar investment cach year after
construction. Projections can be developed with
input from maintenance crews. Monitoring and
updating the maintenance schedules season to
season and year to year will be required to ensure
continued sustainability of natural travel surfaces.

Does your agency have the time and resources to
undertake design and maintenance commitments?
Planners who communicate time and resource needs
10 managers, and managers willing to commit to
those recommendations will further the interest in
developing sustainable travel surfaces. This will
ensure a wonderful recreation facility legacy not
only to future land managers, but also to future
generations of users, and all will be grateful.
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Appendix E Pathway Design Standards Comparison Matrix
Pathway Design Standards Comparison Matrix
X-Slope | Tread Clearing Surface Maierials * Cross Maximum  (Surback
Range | Widlh Slope Profile Radius
horiz, verl. |naiural| gravel | asphalt| concrete | other
H. Fully Accessible 0-10% ra 11’ 1 No No Pref Pref - <2% 5% auvg,
Access 8.33% mhax
Hiking Walking 0-10% 4 - g8 10 No No Pref Pref - 4% 5% avg -
Standard 10-70% | 24-36" | +4’ 10’ Pref | Pref | No No - 4% 12% 2
Backcountry - 10-90% | 18-24" +3’ & Pref OK No No - 4% 12% x
Min. Bike| Mitr. Single Track 10-70% | 24-36" +q' wr Pref Pref No No - 4% 12% 4
Rural Double Track 0-30% | 48-96" +4' 1 Pref Pref No No - 4% 1296 4’
Equestriant] Mtn. Single Track 10-70% | 18-24" +6' 10 Pref Pref No Neo - 4% 12% 24
Rural Double Track 0-30% | 48-96" +6' 100 Pref Pref No No - 4% 129 8’
Nordic Ski Single Track 0-70% 12 5 +6’ Pref Pref OK OK - NA 109 desired NA
Double Track 0-7086 |12"/12" 10 +6’ Pref Pref OK OK - NA 10% desired NA
Skate Lane 0-70% 8’ 10 +6’ Pref Pref OK OK - NA 10% desired NA
Road Bike One Way 0-10% 5 o o No No Pref Pref - >29% 5% desired 1355’ @h
mp.
Two Way 0-10% 8’ 9 1 No No Pref Pref - >2% 5% destred
Multi-Use | Urban/Suburban 0-10% 10 14’ 10 No No Pref Pref - >2% 5% auvg -
Rural 0-30% | 24-36" +&’ 1 Pref Pref OK No - 4% 12% g
Mourilain 10-90% | 24-36" +6’ 10 Pref Pref No No - 4% 12% &

* Pref = Preffered, OK = Acceptable, No = Not Appropriate, NA = Not Applicable
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Appendix F Field Notes, Project Notes and Plan/Profile Sheets
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~ Appendix F Project Notes

SOUTH RIM LOOP TRAIL
Roxheorough Park
June 17 and 13, 198¢%

THE TRAIL

This year’'s VOC project at Rexborougn FPark will complerte the South
"Rim loeop trail that was started last year. The 1983 crew completed
about a mile of trail running scuth from & point of CONnReCtion with
the existing Willow Cresk/Carpenter Peak Trails to the encircling
ridge perhaps 500 feet in elevat on above i t. That trail secticn
follows the trendg of the wvalley between the reg sandstone Fountain
Formation on its west and the Lyons fFormation on its east.

This year's trail takes off where last year's ended, near the toap of -
the ridge at rougnly 6440°, and runs some 6500 feet to close the

loop (see diagram next pagey. In its first 1200 feest, it follows

the crest ¢f the ridge formead by the Lyons Formation. The views

from here are great in all girections, and some clearings near the
trail will make for good iuncnh spots.

Bevond the shoulder (at about station 7 + 002, the trail leaves the
ridgetop ang curves southward, then eastward, traversing the north-
facing sidewall of a parallel wvalley formedg by the Lyons formation:
on its west and the Dakota Hogbacks on its east. This section of

the trail will likely be the most agifficult to construct, as the

scrub cak is thick and the sideslope is fairly steep, necessitating
some stone retaining walls inm an area where rocks are neot abundant.

when the trail curves northward onto west-facing slopes (roughly
after station 20 + Q0), the soil ang vegetation conditions change
noticeably: The scrub cak is less cense &nd 15 joined by mountain
mahogany and prickly pear cactus.  Because the soil is drier, less.
cohesive, and more prone to erosion, a few short, low stone retain-
ing walls angd some rip-rap will be needed to stabilize loose slopes
along these sections. Fortunately, rock is definitely in good
supply here!t

Between stations 31! + 00 and 37 + 00, the trail curves througn
isolated shrub masses following a pair of switchpacks. Then, in the
open on grassy slopes, it descends to the valley floor at a fairly
steady 10-12% grade. Near station S6 + 00, it enters a wetter,
densely wooded area and, at 61 + 00, crosses the creek. Just paset
station 65 + 00, the trail rejoins the rcad at a parking lot several
hundred vards below the main visitor center parking lots.

Author’s Nofe: Pages F-9 through F-19 were originally prepared for Volunteers for Qutdoor
Colorado (VOC) and Roxborough State Park by Sherry Dorward, technical advisor for VOC.
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GENERAL _NOTES FOR CREW LEADERS

On much ©¢f the seceond half of tne Scouth Rim trail, conditions call
for nothing more complicated than o typical trail section and tread.
In addition, there are a few flat trail sections that will require
drainage Qitches on cone sige, some paved swale cressings (one of
which will need some stepping stones as well), a pair of switch-
‘backs, a landing where the trail meets tne entry road, and a number:
of retaining stone walls (3ee the trail profile draw:ﬁgs £to locate
thesa). For each of trnese special conditions, pleaase refer to the
getail drawings in the crew legader tra:ning manual. No waterbars or
steps are anticipatead.

The park staff will alreagdy have built the new bridge and has qone
much of the snrub clearing, but many sections of the trafl will
reguire stump ang root remowval. If t.me permiks, there gould alsc
pe a limited amount of fence <¢learing and someé transplanting of
shrubs and cactus. :

Other general notes:

1. Because much of the trail is aon terrain with a considerable
sideslope and because there's lots of cactus around, good boots are
essential for all your crew mempers, and work gloves are strongly
recommeandead.

2. Make sure you have a3 good backslope on the new trail. In
Roxborough's unconsolidated soils, if the backslope is teo abrupt
and steep, it will erode, and its revegetaticn will take much
longer. : A

3. Good cross-slope is the other priority in_trai;-builaihg. It
shoula be adequate for. grainage across the tr2il but not so notice- -
able that people will walk on the shoulder.

4, The big surprise on the trails that VvOC has alreadgy built at
Raxborough is the incredible regrowth along the trail of scrub oak
that was cut back. The species seems to push up nNew sprouts with
renewved vengeanca in response to gisturbance. In some areas, it
threatens to close the trail completely by mid-summer if not cleared
again. Thus, it will be important to clear scrub o3k not just fo
the edge of the trail’'s tread, but at least a foot or two beyond it.

5. Dispose of cleared vegetation out of sight.

6. Store all rocks &" or bigger uphill from the trail. Disperse
them only when the trail is finisked and the crews have-gone. -
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7. In cutting the tread, ¢ispos:s of removed soil a minimum of S°
downhill from the new trail so tnati existing vegetation along the
trail can survive. :

8. Stockpile excess sScils and sod -- if ther= s time, carry these
materials down to the Willow Creek tra:l to ard in its eventual
revegetation (from approximately 37 + 00 to 60 + Q0.

9. Preserve all numbered stakes.
10. Traii alignment in the f:rst 100 f2en or 53 guas yp and Jown,

S0 you'll neeC to smMoAth out the vartical prefile BLetwaesn stdtions.,
Always avoid sudden changes in grade.

Lastly, if you have questicons or problems, try trem out on your TA's
for this project, Hugh Duffy ana Sherry Dorwarag.

WLUNTEERS FoR auTeak COoRMID

Fig 2ouril @M TRAIL PROJECT e
E
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Appendix G Sample Trail Design and Construction Drawings
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Safety

Safety should be the highest priority on any volunteer
conservation project. Only work that can be accom-
plished safely should be undertaken. There are three
matit arcas of safety concerns on trail projects: personal,
group, and organizational sateiy.

Reparding personal safety, crew leaders and wratl build-

ers should keep in mind the following:

+  Prepare and carry your own personal first aid kit.

+ Make companions aware of your personal medical
needs regarding bee stings or other potential
illnesses,

+ Know your limits and don’t exceed them. Pace your-
self. Stay in shape between projects. Use the proper
10015 for the task at hand, and use them efficient]y.

» Counsel co-woikers about safe and efficient tool use.,
Avoid working near dangerous people.

» Carry enough food and water. Don’t rely on others.
Frequeini snacks are beneficial.

« Use sunscreen and wear sunglasses.

»  Wear proper clothing. L.ong sleeve shirts, long pants,
and work boots are required. Wear your hardhats!
Wear gloves! Use goggles when chipping stone or
sawing limbs!

Group Safety

» Regarding group safety, keep these in mind;

» Actsmart. [ you gethurt badly, several people might
have 10 carry you oul. Think about the group.

+ Inquire about special medical requirements of your
co-workers.

= Remasin calm if an accident occurs. The person with
the most experience should take charge. Think be-
fore you react to an emergency. Do not get emo-
tional.

|
|
Personal Safety |
\

Organization Safety

If you have the opportunity, it would greatly benefit
your organization o enroll in a first aid or CPR course
or refresher. These courses are available at your local
Red Cross office or fire department,
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Permanence

Permanence (noun) The condition or quality of being
fixed or changeless, being meant to last indefinitely.
All acivities related to trail and wail structure constroe-
tion should be accomplished with the concept of perma-
rence driving the process. This concept suggests that
careful ptanning has taken place addressing appropriate
origing and destinations, adequate connections, loops
and spurs, and that acareful analysis of the intended user
experience has occurred. Permanence also suggests
careful thought has occurred during the design process.
During consiruction, permanence suggests that careful
thought be given to the brush clearing process. Ade-
guate clearing for safe passage must be provided with-
out visually ravaging the trail corridor. Carcful consid-
eralion given to the read cutting process will result in
the most durable surface, Careless actions will cause
severe impacts o soil and vegetation, While building
trail structures, application of the concept of perma-
nence will resubtin fully functioning, fong lasting struc-
wates. They will nicely complement the wail and its
intended uses, while requiring litde maintenance.
High qualiy work of this kind will give tremendous
pride 1o the laborers, and also will give satisfaction 1o
the trail users. Maintenance required will, of course, be
minimal, thereby frecing park maintenance crews and
budgets for other uses. Please suppon your park unit in
115 commitment 1o guality.

Sustainability

Sustainability can be defined as the "holding up of the
traif 1o planned and future use, with minimal impact or
change lo the natural systems of the area.” All actions
pertinent to wrails location, design, construction, main-
tenance and management should address this issue of
sustainability.
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Environmental
Concerns

The mere existence of parks, preserves, and other con-
servation units indicates the country’'s and/or our state’s
concerns for the environment. Our most serious con-
cerns are evidenced by our protection of wilderness
areas. More typical, but still important concerns are
evidenced by the creation of developed areas of our
parks. On the primitive end of the developed area spec-
trum in our parks are trails. Trails fonction as the corri-
dor by which many participants in a park cxperience
travel between points of interest. In many cases, trails
and the immediate trail corridor are the only things that
hikers and visitors see. Therefore, a thorough under-
standing of the immediate trail corridor in regard 10
three major environmental concerns - soil, vegetation
and drainage - is very imporiant, especially for trail
builders. Other concerns such as wildlife and culioral
resources are beyond the scope of this document.
Kuowledge of the three major environmental concerns
and their relation to trail construction will help in build-
ing the best trail possible with the least impact. With that
in mind, the {following has been put iogether 10 intraduce
trail builders to these concerns, The intent is not to be
all encompassing, bat to give a brief introduction o
these concerns, The comments simply form a founda-
tion of knowledge to which crew leaders and trail build-
ers can expand to be able to solve all but the most
complex construction problems.

Each reader is encouraged to keep his/her eyes open to
good/bad solutions on the various trails hiked. Keep
menial notes, In the long run this information will make
you a better trail builder,

Be selective when clearing vegetation or cutting tread.
Remove only what is necessary. Take care of what you

Bz JELECIVE WHEY ReMoING \pLeRnos [ .
REHOVE OO AT YU DD, (ARE TR
\WHAT ~ou Ledve

1 BNIFONMENTL WED:
BERAHING 16 TED TTeeTheR [

Mountain Trails Management: An Outline Page G-3




Soils

Vegetation

Drainage

Soils, when looked from the standpoint of their charac-
1eristics, goals fo strive for during trail construction, and
methods in attaining these goals, will vield a sustainable
trail surface on large percentages of mountain trail
conditions.

Vegetation, when looked from the standpoints of its
characieristics, goals to sirive for in rail construction,
and methods to attain those goals, will be minimally
disturbed, and provide variety and interest to trail corri-
dors.

Drainage, when considercd from the standpoints of its
characteristics, goals to strive for during trail construc-
tion, and methods to attain those goals, will be accu-
rately identified and accommeodated 1o ensure minimum
diswrbance 10 well designed irail corridors.

Characteristics

Characteristics

Charactenistics

» Soil is the substraic necessary for most plant and
animal life, Damaging soil will result in the Ioss
organisms and plants, and cause negative aesthetic
appzal.

» Soil erodes.

+ Once eroded, soil is extremely slow 1o regenerate.

+ Soil will compose aver 95% of the finished trail
surface and will require adequate protection.

= Vegetation varies in growth habit, leaf composition,
size, shape, and ecological requirements.

+ Light significantly affects plant growth.

* Various plants respond differently to pruning.

= There are desirable and undesirabie plants pertinent
to trail corridors.

« Water/lack of water affects plant growth.

Drainage is the biggest potential threat (o a trail.
Drainage flows perpendicular to the contour.

Sheet drainage is generally non-damaging.
Concentrated drainage is potentially very dangerous
o a trail,

« Waier freezes and thaws.

Goals Goals Goals
= Minimize soil disturbance in order to allow plants « Accurately evaluate vegetative ecology of each area » Minimize the threat by removing water at the first
and animals the best chance for survival. Aesthetic of trail. opportunity.

appeal will correspondingly be high,

« Eliminate all potentiat for erosion.

« Maximize protection of soil for flora and fauna.

« Provide a well stoped/well compacted trail surface
for safe passage.

Methods

» Coordinate excavation with vegelative and drainage
considerations. (See accompanying consiruction
drawings.)

+ Install drainage structurcs as indicated by need.

» Use select borrow ar retaining walls to improve less
than adequate trail surface areas.

» Attain proper slope and compaction through a de-
tatled analysis of on site conditions during wet and

dry periods.

+ Changes to vegetation which will not be affected by
light.

= Arboriculturally correct and aesthetic pruning or re-
moval.

« Encourage desirable plants/discourage undesirable
plants.

« Changes to vegetation which will not be affected by
water.

« Immediate diversion of sheet drainage.

= Use structures to protect trail in areas of concentrated
flows.

« Non-slip surfaces.

Methods

Methods

» Use field guides to accurately identify vegetation
before pruning orremoval. Avoid ecologically unde-
sirable areas. Consider revegetation potential,

+  Know light requirements of plants before attempting
transplants/heavy pruning.

+ Use proper tools. Do not deform plants, but achieve
100% slash disposal.

+ Make decisions to benefit the wrail user. Remove
sharp plants from close proximity to the trail and
plant on the inside of switchbacks.

+ Know water requirements of plants before attempt-
ing wransplanis/heavy pruning,

Also: Consider the physical and visual relationship of

vegetation to the wail. Consider human scale as well!

» Think "positive drainage” at all times. Do not allow
water to stand on trail or structures.

= Maintain existing drainage patierns. Don’t foree na-
lure...you woit'{ win.

¢« Dutslope irail to dispose of sheet drainage. Accu-
rately shape backslope to prevent erosion/damage.

+ Choose correct type of structure, locate at proper
location. Use adequate materials. Protect as neces-
sary.

PageG -4
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Details

Deiail (noun)-Extended treatment of, or atiention to, a
particular item; the small clemenis that collectively
constituie the whole.
The attention of work to details, the drawing up of detail
drawings, and the interpretation of these drawings per-
tinenl to each field condition are all components of
snceessful completion of work efforts. Mogt of the great
works recorded in history did not succeed on sheer
scale, length, size, or beauty.
Typically, it was (he attention to the details, the small
parts, that made the whole successful. It is with that
intent that detail drawings are included. Adduionally,
the intent is not to completely describe every possible
condition that will anise, but rather 1o describe minimum
requirements of solutions and to give clues as w how
betler solutions can be attained.

Crew leaders and trail builders should strive (o arrive at

the best solution possible. These solutions can he at-

tained by constantly asking some of the following ques-
tions:

» What is minimally required of the simation?

» What field conditions exist that will affect the solu-
tion? Can these conditions be mitigated?

» How does one detail solution affect detaif solutions
in the immediate area? In distant areas?

«  Areadequate malerials available 1o do the work? Are
there adequalte wols and manpower?

s How will users use the trail and cxperience it?

»  Will salefaccessible passage be afforded?

« 1Is there a crew leaderftrail builder closc by that can
help tailor the detail 1o the specific condition? Will
more thought be beneficial?

Remember: attention Lo detail can make or break the

project. Act cautiously. The results will be a beawiful

trail and enjoyment by the users!
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Clearing

Proper clearing/pruning can be attained through the

following:

+ Proper identification of specics.

»  Understanding ecology of plant in question.

«  Accuralcly predicting beneficial/adverse impacts on
trail.

+  Deciding what to do.

» Doing this correctly.

» Realize that some plants cannot be pruned, but must
be removed.

Some vegelation that is frequently encountered are de-

scribed:

Gambel ogk- Trunk and branches are stout, forms thick-

13, very stow growing. Prune back to trunk or remove

entire {ree.

Douglas fir- Evergreen, pyramidal form, soft foliage,

stout branches, Do not destroy form of tree, prune lower

branches only usually back 1o trunk.

Yucca- Few hikers like these within several feet of a

trail. Pruning is impossible, These are good inside

switchhacks 1o prevent shorteuts. Yucca can be success-

fully transplanted. )

Various cactus- Cactus add interest to the trail yet arc

easily damaged by foot traffic. Transplant cactus out-

side of the trail corridor if possible.

Mountain Mahogany- Shrubby. This is best preserved

ag clumps off of the trail. Pruning does not always yicld

pood resnits.

Aspen- Aspen is a pioncer species that responds to light.

11 usually needs to be disturbed in order to reproduce.

Larger numbers of bird species are associated with

aspen stands than with other types of vegetation. lts bark

is especially interesting, as is its fall color.

TWIG FRINING - SKET3 .

FRUNING .
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Transplanting

Occasionally, some plants can be transplanted on trail
projects. Purposes include:

L] * -

To save desirable plants in the trail corridor.
To increase tnterest along the corridor.

To prevem switchback cutting.

Ta stop or prevent erosion.

Some Considerations

When gathering piants to transplant into the trail
cormidor, go out of view of the trail and randomly
sclect a range of sizes of plants. Restore borrow site
to natural condition,

Transplanting is usually most successful when plants
are dormant. Remember to choose healthy, vigorous
plants; minimally disturb roots; sct plant at original
depth and orientation; water and apply 3" of leaf litter
mulch; and set securely in ground.

Transplant plants out of the trail corridors before any
other work is begun. Place the plant in conditions
similar to those in which it had been growing.

Use sharp toolsto dig. Pruneroots with hand snippers
or loppers.

Be very careful.

When skeptical about a particular plant’s chance for
survival, ransplant it anyway, Dead plants can have
the same or similar benefits o live plants,

Mountain Trails Management: An Outline
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Tread Cut

Well construcied, properly sloped, and well compacted
trail wead will form over 95% of the finished wrail
surface. It is therefore, imperative that careful attention
to its construction. This can be atained through follow-
ing:

» Coordinate tread work with clearing and drainage

concerns.
= Assure smooth transitions between adjacent crews,

~ I’

and also between tread and structures. %LOFE N T—_
C N

)

BEXSING LRMDE.
N \f witTH

L \

Yz WO

» Begin tread work on the uphill side of the trail
centerline and work across the trail. Dispose of un- / CA FI’IGN, mNT
necessary soil downhill,

» QOut slope trail approximately 1" across 24" to allow N
for drainage.

» Remove all vegetative material from the trail read. D Uf‘;wF’E- —FPNLI
« Remove ali rocks larger than 17 from the trail read.
Stockpile those larger than 2", (t
» Back slope trail approximately 1;1 to prevent erosion
and 1o allow quick revegelation,
= The critical point showﬁ in the drawing must be on T\’\E;‘@ CUT - 666“(]’0 V[Bﬂ .
undisturbed ground.
« Compact trail tread with available tools, McCleods
work well for this.

= Improve less than adcquate trail surfaces with bor-
rowed materials. (Plan for this before you dispose of mm [ ' Y ((L W lr-“’
soil or rocks.) Compact these materials. wm 'F\L\z ONL: T {
&
Crowned Trail

» Crown shall be 3" high, minimum.

= Only one trench may be required in some cases.

= Uphill rench may be necded to be daylighted across
trail with a structure such as a cobble drain.

+ Locate crowned trail so that vegetation (o remain
keeps people on trail.

+ Trail surface must be well compacted.

Note: Crowned trail detail is used on flat areas where ,ﬂgm -
cross slopes are less than 20%. CP)GUMQD L 66¢ﬂ Dl\\ .
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Tread Cut With Ditch

Cross slope of less then 20 percent is referred 10 as "flat
trail." Drainage is impeded on the downhill side which
forms puddles or runs down the frail.

See "Tread cut” for outslope and backslope information.
Slope ratios are measured as horizontal 1o vertical 4.1 =
4’ Horizontal to I’ Vertical.

Noies: The wead cut with ditch is used in flat areas and
other arcas where drainage is otherwise a problem. Trail
arcas where cross-slope is less than 20 percent should
be studied o0 determine appropriale solutions. Since the
major concern is to build a durable trail surface without
drainage problems, several solutions exist:

1. Crowned trail - see typical tread cutl drawing, This
requires ditches on both sides with the tread in fill,
occasional stepping siones or irenches across the trails
are required.

2. Tread cut with ditch - here, we actually cuta trail read
through sod (usually), dispose of this material, and then
cut an appropriate sized rench on the downhill side. We
disposc of this material also. Piling this excess up every
100 linear feet approximately 10-20 feet off the trail wall
leave a ncal appearance, Cross drains may still be re-
quired.

Remember to outstope trail and smoothly grade ditch o
allow quick revegetation.

Mountain Trails Management: An Outline
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Through Tread Cut

The through tread cut is used where topography does
not allow typical tread cut construction. Typical tread
cut can only be buili on cross slopes between 20 and 70
percent. Sometimes we have a small mound to go over
1o stay on a good grade, or we have to lower a grade 10
atiain proper profile slope. This is "advanced’ trail con-
struction for an experienced crew leader. A good insight
into trail construction, grade requirements and dramage
is required. Suggested process:

1. Build trail to both ends of problem area.

2. From Low Points (L.P.), calculale horizontal and
vertical distance to High Point {(H. P.) where trail profile
grades exceed 12 percent, the trail most be lowered at
the H.P. Use simple algebra to determine how much.
About 3* should be the maximum height reduced by this
technique.

3. Make cut down to desired depth. Proceed with out-
slope for tread, ditches on downhill side, and uphili and
downhill backslopes.

Remember - Stone walls can be nsed to raise the trail
going into problem areas. Consult more expericnced
crew leaders or te trail designer for additional help.
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Structures

Struciures are critical 1o the overall suceess of your rail
project. Structurcs must be planned, located, designed
and built properly in order to succeed. They atso should
be designed simifarly if they are in the same arca of a
park, open space unil or ranger disirict. Structures are
used 1o improve less than adequate irailside conditions.
Walls, swiichbacks, stepping stones, and walerbars are
examples of struclures.

Structures must relate to the rail on which they are built.
The design standards of swuctures and trails such as
width should be consistent. They also must be as wide
as the trail or wider if they cross the trail,

Typically, preliminary stakes are tocated in the field for
a structure, and then excavation or consiruction begun.
At the same time, the trail legs to each end of the
structure are built.

Trail designers are capable of locating and designing
simple structures, Licensed professionals should be
consulted for culverts and bridges.

Crew leaders should strive for uniformity of design
implementation, materials and crafismanship for all
structures it a given area.

Mountain Trails Management: An Cutline
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Plan/Profile Sheets

Key 10 understanding plan/profile shests is understand-
ing how they are complicd and drawn. Some parks, open
space units or ranger districts may provide these sheets
for your crew. This is the best way to not only design
the trail corridor and refated appuricnances, but is also
the best way to communicate to crew leaders what is
required in a given situation.

Basic enginecring stationing is used. A station is 1007,
Station 1 is referred to as 1400 ("1 plus zero, zero™).
Structures or other improvements required are not only
staked in the ficld, but also identified on the plan/profite
sheets to very accurately portray the design intent,
These items are noted in terms of a distance from an
even station. A wall might therefore be required at
station 1, and distance 45°. This is noted as 1+45 ("1
plus four-five™).

The profile shows the relative gain or fall of the trail.
This is somelimes very imporiant in design 1o ensure
that the designer knows which way they are going. They
show Lhe crew leader high points and low points, as well
as long and constant grades in either direction.
Plan/profile sheets are scaled for accuracy, and usually
reference detail sheets which describe requirements for
improvemenis.
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Annotated Notes

Annotated notes arc an abbreviated way of describing
requirements on construction projects. The same sia-
tioning and referencing should be used as in the
plan/profile sheets. The only real difference is that the
plan and profile are omitted. Reference is stil made wo
the location of required improventents, and Lo required
details.

Mountain Trails Management: An Outline
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Drains

Drains should be installed on trails at locations where
normil cross slope will not allow for adequate drainage.
In general, drainage should be studied every 507, with
provision made to protect the trail. The delails shown
should be combined (if necessary) with other details.
Careful study of topography adjacent o the ail may
yield an insight to maximize proteciion of the rail,
while minimizing structures required.

Cobble Drain

Cobbles shall be- 2-3" stones stockpiled during irail
construction.

Trail Drain

These are best if located at low poings or bends in trail.
Transttion from the mail profile o the natural grade may
require 6°.

Page G- 14
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Switchback

Swiichbacks arc used where working area is limited but
elevation gain is required. Very sensitive alignment and
construction mcthods arc required.

The minimuin inside radius on a switchback should be
3" for pedestrian trails and 8" for horse trails, Many
times sione walls are required to support the landing,
Landings should be as flat as possible.

Construction Notes

Starting al the point of inlersection (PI), an offset is
selected depending on the type of traif and cross slope.
This offset is the length 1o the inside of ihe trail from the
radius point (RP). Offsctting the trail from the PT in-
creases the length of trail and allows for a more gradual
slope up the trail profile. Authe RP, the actoal stake in
the center should be a pomt of no cut, no {ill. The uphill
leg should be 4% higher, the lower leg 4% lower. These
points sct your trail profile grades. Work arcund and up
from the lower leg al 4% profile grade max (0 meet the
predicted grade for the uphill leg. This will indicate
where walls or cutting should go,

Construction Process

= Clear all organic matier and stockpile.

= Begin foatings for lower leg walls.

= Excavare upper leg tread and use (if suitable) on
lower leg fills.

« Continue with the lower leg of the trail, either cutting
or filling.

* Install barriers and walls as necessary.

« Inslope upperleg oftrail as shown minimum distance
up from radios point is 20°, Include uphill drain ditch
if necessary. Outslope of lower leg of trail shall be
typical.
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Swale X-ing

Very important: This drawing applies to all drainage or
swale crossings. The intent is to indicate that all mails
should go uphil! and downstream from all drainage
CIOSSIngs.

Notice in the profile that as you follow the irail fromlefl
to right that there are 2 high points noted, one on each
side of the water course, Notice, also, that although the
trend in the trail is downhill, the 2nd intermediate high
point is above the watercourse! This is 10 prevent the
creek from getting onto the mail for very long. The
amount of height that the high points should be above
the drainage varies according to how much water the
watercourse can carry. Look for evidence and make a
decision, Generally 17 is ok, but 5° or 6" may berequired
where a lot of water rans.

Additional Notes

Slopes on trails in or necar drainages should be 4%
minimum, Avoid fial areas,

Swke X-ING: PLY VIEN .

331 3 /
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>0 A

23 C
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SWALE X-iING - PROEILE.
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Stone Differentiation

Successful accomplishment of stone structure construc-
tion depends to a large degree on the proper use of the
various lypes of stone in various structures, The con-
cepts of differentiation and selection come 10 mind,

Differentiation - Crew leaders should be aware thai
different shapes, sizes, and types of stong are useful
and appropriate in different details. Good stepping
stones are bad waterbar stones.

Selection - Crew leaders arc responsible for appro-
priale solutions, therefore itis important that they go
over stone requirements with their crews before
crews go looking for stones. I the task s to build a
set of seven stepping stones,the crew should gather
at least ten. The person actually putting in the stones
will have achoice and will be able to choose the best
seven. If inappropriate stones show up, just put them
aside and ask for new ones. To prevent unnecessary
work, make sure the crew knows what is needed.

Proper use of stone will be a lasting contribution to your
trmilwork. Be judicious in your work.

Pointers

Brush up on stone knowledge, Al least be able to
identify granite, the cadillac of stones in trail build-
ing! :

Be familiar with all of the slone details attached. Plan
your work to wse the best stones where they are
needed most.

Communicate with adjacent crew lcaders,

Siress the importance of shape/size and type of stone
required to the crew, Tt is surprising how far they will
haul a big rock if it is important to you.

If rock is abundant, be very selective and choose the
most acsthelic.

Every once in a while when doing stonework, think
aboul some of man’s really great stoneworks...the
Pyramids, the Great Wall, Stonchenge, or Mesa
Verde. If we apply even a little bit of diligence to our
stone work, it may last 50 ycars!

P. 8. The Building Stone Institute defines rack as "that
of the earth” and a stone as "a rock put to use”.

Mountiin Trails Management: An Outline
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Stone Wall

Wall construction allows trails o be built in places

where they would not normally go. Walls are built for

various reasons. They include:

» To stabilize the trail in fess than adequate situations,

« To widen 4 trail that otherwise would be too narrow,

« To taper up or down in areas where typical rread
construction will not work,

»  Walls should be built in areas where adequate foot-
mngs can be dug. A wall withoul a good footing is
worthless,

Stone Selection Tips

» All stone should be angular, free from defects, pro-
jections, and tmpressions.

« QGranile is better than sandstone. Scout out the area
and know where the good stones are. Make a good
selection based on the stones available to those actu-
ally doing the installation.

Stone Installation Tips

« Approximately 25-33% of wall should be tie stones.

»  Maximum height of wall shall be §'.

« Uniformly distribute sizes and shapes over the enlire
face of wall.

= Shape stones for best ﬁt Use a 4" hanimer if avail-
able.

= All walls must be battered: 3 in 12 throuph 12 in 12
are acceptable.

Additional Notes

Trench should slope inward as shown, and drain to
daylight, Tie stones shall completely penetrate wall,
Miscellaneous backfill must be free from organic mat-
ter. Select backfill less than 1/2" maximum dimension,
4" depth optimum.
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Freestanding Wall

|
|
|
|
|
|
|
\
\
\
3
Stone walls can be used 10 guide or direct trail users. |
They can be used inside switchbacks or in areas where |
trails have become indistinct. i
Generally, freestanding stone walls should be high ‘
enough o function properly without being 0o high, |
Also continuous walls may not be required, Alternaiing l
side to side for short lengths may beall that is necessary. ‘
Methods |

|

|

|

|

|

+ Stake out all walls that are required. Plan your walls
well to minimize construction and fabor.

= Dig your footing trench, slope inward,

« Place or throw stones using the 1 over 2 method 10
assure stability.

« Untformly distribute stone sizes throughout wall,

= Continue with inward slope as yon build your wall.
Use gravity io your advantage,

« Good cap stones prevent water from entering middie
of wall. Use them,

« Select backfiil less than 1/2” maximum dimension.
Compact, properly built walls will last forever.
Come back in 4 few years and admire yours!
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Scree X-1ng

It is occasionally necessary 1o cross screc in complex
mountain trail projects. This is usually done by rear-
ranging rocks in the trail comridor, and building stone
wall supports if necessary. 1t is important w point out
that a scree crossing must be sufficiently wide to safely
accommodate all allowable types of wraffic. Sec stone
wall and stone paving details.
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Stepping Stones

Stepping stones can be wsed 1o provide alternative pe-

desirian rouies across wet areas or intermiilent streams.

Successful instaliation of stepping stones depends on

several factors:

= Proper siepping stone crossing tocation.

= Sclection of adequate materials regarding type, size,
and shape,

+ Proper bedding (foundation),

* Accurate stone location for casy crossing,.

Methods

* Cross where your work will not be impacted by high
flows.

« Always choose granite over sandstone and choose
stones of adequate size to cross the drainage. Most
stones will need to have at least 2 {lat sides.

« Do not over excavaie, and improve wet or boggy
conditions.

« Place stones lor a comfortable crossing. Walk the
stones several times yourself and adjust thern if nec-
essary,

= Finally, analyze the work during wei conditions and
make adjusiments if necessary.

Note: Boulder stepping stones are used to cross narrow,

but steep, drainages, or where evidence indicales high

flows. Stepping slones are used Lo cross arcas on low
flow. Strive to choose stones that are between 12" and

18" square for all stones,

Mounzin Trails Management: An Outline
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Stairs

Stone s1airs can be used where grade must be gained
quickly. Stairs should not be used on main line Colorado
Trail in that it is intended to be horse accessible. This
detail is included for background information and ref-
erence only.

Stone stairs should be built with the intent that thou-
sands of crossings should not impact the stairs the
slightest. Several clues will help:

Choose stones with a good shape for stairs,

Start at the bottom and work upwards.

Use the biggest stones possible to span the trail.
Make sure strong people are on the crew! One stone
would be best, two are fine, and three is maximum.

Compietely cross the trail. Choose the areas where
people will stay on the trail and stairs.

Build to the dimensions shown and make each set of
stairs uniform,

Maximum grade at top and botlom of stairs as well
as between stairs should be 8%,

Walk your staircase to ensure it is smooth and uni-
form.

Additional Notes

Avoid thin stones, as well as stones that are criacked.

VMZIES

“<TARS : OPTION B
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Waterbars

Good waterbars will cut down erosion and subsequent
maintenance of otherwise well built 1rails, Some point-
ers:

» Take advantage of natural features when selecting a
location for your waterbar, A natural dip ora bend in
the trail is a good place.,

« Avoid areas without an outlet for drainage.

= Choose ‘waterbar stones’ for use. These are 6" thick
minimum and are generally rectangular in shape.
Avoid round or narrow stones.

= After digging the trench, arrange the stones and see
how they will work. Rearrange if necessary. Setaside
unusable stones. Look for better stones.

»  When you arc satislied with the choice, quality, and
arrangement of stones, back{ill ta lop of stones with
miscellaneous fill and compact. Then grade over the
top with 6" of select backfill,

= Test your waterbar by walking over it adjust it if
necessary.

= Create drainage outflow (in cut).

= Come back when its raining to observe your master-
piece.

Additional Notes

+ As with all stone work make a large selection of
stones available to the installer! )

= Save the soil from the trench for use on top of the
waterbar if it is accepiable material.

+ Miscellaneous fill must be free from organic matter.

« Select backfill less than 12" maximum dimension

« Depth of outflow at edge of trail =4".
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Stone Paving

Stone paving can be used in areas that atherwise would

not support a trail. These include unnecessarily steep

(and eroded) areas, {lat areas, as well 43 areas abundant

in rock where tread cut is not practical.

Some imporiant things 1o remember include:

« A pooed anchor is required. Either use arock outcrop
‘insity’, or create your own anchor using large stones
or ather approved maierials.

« A smooth surface is desirable. To accommodate
various sized stones, excavate just enough for cach
stone.

« Stones stooxd on edge work besl.

+ Install stones as tightly as possible. Fill voids with
gravel or stone chips.

« Like all stonework: Some stones are good and some
are bad; start at the bottom and work up; and come
back in a few years to admire your work.

Stane Requiremaents

+ Anchor stones: mininum dimension 9",
« Stone paving: minimum width 2", minimum depth
6",
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Cairn

Cairns, by definition, are made of stone. Generally, they

are used in alpine arcas where the trail tread is indistinct,

although they can be used at lower elevations. A good

way o get rid of excess excavated stone (at the lower

elevations) is to build a cairn rather than scauering them.

Several pointers should be kept in mind when building

cairs. They include:

= Caims are meant to be visible. Build them where they
will be seen, Sometimes colored markers are used for
even greater visibility.

= LUse large angular siones. Round stones will slide on
each other during the first winter. Large stones are
needed o prevent animals from dislodging them.

» Use the *1 over 2’ method of construction,

= Dig a footing trench (as with all stonc work). Slope
this inward as shown.

* Placeon alternate sides of the trail if yon are building
many caims.

Come back in a few years and admire your work just as

hindreds of other people will.
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Paved Dip

Paved dips shall be used in unusually wer areas and in
high traffic volume areas where stepping stoncs would
be inappropriate. Generally, the drainage flows are in-
frequent and very low.

Stione Requirements

Minimum stone dimension shall be 6", graniic is better
than sandstone. Set stone W0 achieve a reasonably
smooth surface.

Also, the stone used for paved dips is generally of poor
guality, not suitable for use in walls or waterbars.

S

PRANALE
e

i

i

VIEW .
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Causeway

Causeways are sections of rail which, in wet or drain-
age arcas, enable the trail 10 be built up above the wet
areas to allow safe passage. Usually stone walls are used
to support the fill material.

Causeway Reminders

See stone wall detail.

Fill material shall be as select as possible. Stone,
gravel, and mineral soif are best.

Start at the downhill end and work up. Dig adequate
footings and place siones to prevent movemenl.
Place and compact {ill as tightly as possible.

The top 2" of trail tread shall be very select.

Crown tread 1" for positive drainage,

Mountain Trails Management: An Outline
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Corduroy

Corduroy is used to improve trail iread conditions where
they might be wet or otherwise inadequate. Native logs
are usually used, All materials must be peeled,
Methaods

* Determine extent of improvement required. Remem-
ber to always build structures back w0 solid trail

. Sabee [US STANGEHS

Stake out sill locations to minimize use of wood.

Two sills are required at stringer joints. Sill spacing [&“ 0.C.
shall be 6’-0" on center maximumn.
* Determine stringer lengths and sizes required. Stan- /
dard tengths shall be 12° or 147, Shorter lengths may ) k-
be used. Notch sills to accept stringers, Three or four [ - A W 'l . *1 ] t ™~
stringers are usually required. Overlap sills at joints. | - : -l T
Attach stringer with (2) 12" spikes. T H »
= Auach decking with 16d nails. Fasten every third Y 1 . . . SENER =
decking member for economy. N 3 1 5
= Attach rails using 12d nails approximately every | U B S
fODI. l_/j r H 5 * . . o i
= Remember: Uniformity of materials is very import- : \ 1|
ant, /  S— | : .
Materials
Sills - 12-18" diameter L
Stringers - 10" minimum diameter U
Decking - 4" minimum diameter (9 N W : HA([ Lé
Rails - 3" minimum diameter
Most durable species: Cedar, fir, larch, pine, spruce. DEOK{ Mé[

FLAN VIEW.
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Appendix H - Sample Specifications

SECTICN 02204 SELECT_BORROW

PART 1: GENERAL

1-1 LCESCRIPTION: The work of this section consists of all
select rorrow work.

PART 2: _ MATERIALS

2-1 SEIRCT BORROW: shall be obtained on site from trail
excavation excess, as approved by the Contracting Officer. All
material 2 inches or greater in diameter shall be screened ocut
before transporting the borrow to the fill area.

PART 3: _ FEXECUTION

3-1 GRADE: Trail tread shall be constructed to grade shown on
glans and staked on ground. Grades shall be uniform between
staked points. It shall be the Contractor’s responsibility to
establish intermediate stakes for grade control.

Borizcntal alignment shall not wvary more than § feet at or |
tetween each 100-foot station without approval. Allowable

vertical alignment from established centerline stakes shall be

flus cx minus 2 feet at or between each 100-foot station.

3-2 PLACING AND COMPACTION: After previous work has been
inspected and approved by the Contracting Officer, place select
torrow in 4-inch horizontal layers. Compact with manually
operated vikratory compactor. Provide sufficient moisture to
achieve compaction. Compact until material no longer moves under
compactcer. Areas of settlement shall be satisfactorily
tackfilled and compacted prior to completion and acceptance of
the pxcject.

PART §:  MFASUREMENT AND_PAYMENT

4-1 SEIECT BORROW: Payment will be included under the bid item
to which this work relates.

BLRI-105A

Specifications noted "BLRI-105A" are taken from Blue Ridge Parkway, Grandfather Mountain
Trails Project, 1984, designed by Bob Steinholtz. All other specifications in this appendix are
from the U.S. Forest Service "Standard Specifications for Construction of Trails. Publication a

Number EM 7720-102" of 1984.
Mountain Trails Management: An Outline Page H - 1




' SECTICN 02636 ‘ TRAIL TREAD EXCAVATION

PART 1: GENERAL

1-1 DESCRIFTION: . The work of this section consists of

excavating and grading the trail. tread.

1-2 <CILASSIFICATICN: All excavation under this secticn shall be

considered unclassified, regardless of the nature of the
materials encountered. No extra consideration will be allowed on
the kasis of classification; however, the plans will divide the
rroject alignment into classified sections for informational
purposes. Sideslope and material classifications, indicated on
the rlans, are estimates of existing conditions observed on the
ground.

The combination of estimated sideslope and material
classification is termed "grading type®, and is shown on the
rlans as sideslope expressed in percent. The following chart
shows sideslopes as related to grading type and material.

: Estimated
Sideslorpe Materiails Grading Tyre
0 - 10 percent Earth; gravel to 1/4 cubic foot None ~ 0
11 -~ 25 percent  Earth; boulders to 1/2 cubic foot Light - L
26 - 50 percent Earth; boulders to 1 cubic foot Medium - M
51 percent plus Earth; boulders of all sizes Heavy - H

1-3 CCNTRACTOR'S OPTION: In lieu of explosives, Contractor may
€lect t¢ remove rock by nonexplosive means, by either feather

Flugging, cr by use of nonexplosive compounds, such as Bristar,

or arrroved equal.

PART 2:  MATERIALS

2~1 EEIECT BORROW: Section 02204.

PART 3:  EXECUTION

3-1 GRADE: Grades between points staked in the field and those
shown on the plan and profile drawings shall be wvaried by the
Contracting Officer to fit terrain features. Where the plan and
profile indicate trail grades less than 20 percent, sections
within the area indicated may vary plus or minus 3 percent.
Secticns varying from the planned profile grade shall be no less

ELRI-105A 026361
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than 20 feet in length and shall ke approved by the Contracting
Qfficexr prior to construction.

Where trail grades are 20 percent or greatexr, any variations
shall ke determined by the Contracting Officer.

3-2 WILTH: Normal finished trail tread shall be 2& inches. wide
full kench, unless specified otherwise on plans or staked on
ground. Backslopes shall be constructed 1n -accordance with slope
ratios as shown on plans.

A. Sideslope 0 to 10 Percent - Grading Type 0: Where the
ground material is a2 mixture of earth and gravel no grading is
required.

B. cideslope 11 to 50 Percent - Grading Types L and M:
Finished trail tread shall be 24 inches wide full bench, unless
cgtherwise shown.

C. Sideslope 51 Percent or Greater‘— Grading Type H: Finished
trail tread across hillsides, talus, or rock slides shall be the
width, full bench shown on plans. :

D. Full EBench: As used herein, the term %"full bench" is
defined to mean that the entire width of the trail tread shall be
in excavation. No filling will be permitted within any part of
the trail tread, except for the use of select borrow where
required by the specifications and construction detalls or Ly the
Contracting Officer.

3-3 SURFACE: All loose material 2 inches or greater in diameter

shall ke removed from tread surface. Exposed rock protruding 2
inches or greater above = the fiunished tread surface shall be
removed or gpartially removed to provide a plain tread cross
section. Trail tread through solid rock or rock talus material
shall ke cushioned a minimum 4 inches compacted depth of select
borrow material.

3-4 SELECT BORROW: Rackfill behind retaining walls shall be

select rorrow. Place and compact select borrow .in accordance
with Section 02204,

FART 43 MEASUREMERT AND PAYMENT

4-1 TRAIL TREAD EXCAVATION: Measurement will be the actual
number cf linear feet installed, measured along the centerline of
the trail, to the nearest linear foot., Separate measurements
will ke made for the 24-inch, 36-inch, and 60-inch wide tread.

BLRI-105A 02636-2
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SECTICN_02637 TRATL SWITCHBACK

PART 1: GENERAL

1-1 DESCRIEFTION: The work of this section consists of
constructing trail switchbacks. -

1«2 CLASSIFICATION: All excavation under this section-shéll be

considered unclassified, regardless of the nature of the

materials encountered. No extra consideration will be allowed on
the kasis of classification. Refer to sideslope percent on the
rlans for the various designated switchbacks.

PART 2:  MATERIALS None.

PART 3: EXECUTION

3-1 GRADE: Grade around switchback shall not exceed 6 percent.
Upper leg shall be cut and lower leg filled to construct
flattened grade around turn.

3-2 RADIUS: Radii, as measured from intersection of trail
tangents, shall be no less than 4 feet. Certain radii will be
greater as staked on ground or shown ¢n plans.

3-3 WILTH: Tread width through switchback shall be width of
trail tangents to and from curve as shown on plan. All earth,

rock, and vegetation between switchback tangents shall be left
undisturbed.

PART 4: MEASUREMENT AND PAYMENT

4-1 TRAIL SWITCHBACK: Measurement will be the actual numker of
switchtacks in place. Payment will be made at the contract unit
price.

ERD

BLRI-105A 02637-1
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SECTICN 04406 ' FREESTANDING STONE

o il i o ——r

e

PART 1:  GENERAL

1-1 LCESCRIFTICON: The work of this section consists of
constructing freestanding stone walls.

o

ART 2:  MATERIALS

——

2-1 STCNE: Clean, hard, durable, free from structural defects,
weather resistant. Only anguiar stone free from depressions and
projections will be acceptable. Round stone will not be
acceptakle. Minimum stone size shall be 1/2 cubic foot. 50
percent of stone wused shall be greater than 3/8 cubic foot in
volume.

2-2 SPAIl: Bard, durakle chips of stone.

PART 3: EXECUTION

3-1 FCCTING: Base for stone wall shall be excavated into solid
undisturked parent earth or rock to the minimum depth shown on
plans. Base stones shall be greater than 1-1/2 cubic feet in
volume.

3-2 IAYING: Place stone, without mortar, tco form stable,
freestanding wall. Stagger joints in wall. At least half of
front and kack faces shall be stone having length at least 2-1/2
times their thickness, laid with greater dimension extending into
wall. Iay each stone with good bearing on broadest face. Batter
exposed face of wall 3 inches per 1| foot of height. Batter ends
of wall 6 inches per 1 foot of height. Top course shall be
stones of at least 1 cubic foot, placed with greatest dimension
pFarallel to centerline of tread.

Use spalls for shimming and keying stones for firm, solid
kearing. :

PART 8:; _ MEASUREMENT AND_PAYMENT

4-1 FREESTANDING STONE WALL: Measurement will be the actual
number of square feet in one face of the wall, measured from the
tottom of the base stone to the top of the wall. The height and
length of this face will be averaged appropriately to accurately
compute the face.  Payment will be made at the contract unit

price.

ELRI~-105A ‘ 04406~
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SECTICN 04407 : RETAINING STONE WALL

PART 1: ‘GENERAL

1-1 DESCRIFTION: The work of this section consists of

constructing stone retaining walls.

PART 2: MATERIALS

2-1 SICHE: Clean, hard, durakle, free from structural defects,
weather resistant. Only angular stone free from depressions and

projections will ‘be acceptable. Round stone will not be

acceptakle. Minimum stone size shall be 1/2 cubic foot. 50
rercent of stone used shall be greater than 3/74 cubic foot in
volume. .

2-2 SFALL: Bard, durable chigps of stone.

2-3 SEIECT BORROW: Section 02200.

PART 3: EXECUTION

3-1 FOCTING: Base for stone wall shall be excavated into selid
undisturkted parent earth or rock to the minimum depth shown on
Elans. Base stone shall be greater than 1-1/2 cubic feet in
volume. :

3-2 IAYING: Place stone, without mortar, to form stable,
tackfilled wall. Stagger joints in wall. At least one-half of
front and lkack faces shall be stone having length at least 2-1/2
times their thickness, laid with greater dimension extending into
wall. Iay each stone with good bearing on broadest face. Batter
exposed face of wall 6 inches per 1 foot of height. Top course
shall ke stones of at least 1 cubic foot placed with greatest
dimensicn parallel to centerline of trail.

Use sgpalls for shimming and keying stones for firm, solid
tearing. '

3-3 BACKFILL: After stone wall has been inspected and approved
ky the Contracting Officer, stone wall shall be backfilled with
select borrow placed and compacted in accordance with Section

02204.

BLRI-105A 06407~1
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SECTION 04410 : DRAINAGE DIP

PART 1: GENERAL

1-1 DESCRIPTION: The work of this section consists of placement of
stone drainage dips across trail sections as staked on the ground or
shown on the drawings.

PART 2: MATERIALS

2~1 STONE: Hard, durable, free from structural defects and weather
resistant. Obtained from vicinity of work. Minimum dimension shall
be 6 inch, minimum size shall be one cubic foot in volume.

2~2 CRUSHED GRAVEL: 50 percent of the gravel shall have at least cne
angular face 100 percent retained on a one-half inch screen. Material
may be obtained from on site scurces, hand crushed and screened.

2~-3 SCREENINGS: Material passing the one-half inch screen mentioned

above,

2~4 RIPRAP: Section 02271.

PART 3: EXECUTION

3-1 SUBGRADE: Excavate and shape. Compact with manually operated
vibratory compactor or hand tamp. Provide sufficient water to
achieve compaction. Continue compaction until material ceases to
move under compaction eguipment.

3-2 BASE: Place shape and compact crushed gravel base. Compact as
specified for 3-1 above. : .

3~3 RIPRAP: Place stone without mortar on compacted base. All stone
shall have firm bearing, stagger joints. Choke voids in surface of
riprap with stone spalls. Spread screenings over surface and sweep
into place. Spray joints with a fine spray of water and repeat
process until all joints are filled.

3-4 POSITIONING: Drainage dip shall be perpendicular to trail as
detailed.

PART 4: MEASUREMENT AND PAYMENT

4-~1 DRAINAGE DIP: Payment w1ll be made at the contract unlt price
for each length drainage dip installed as indicated.

END

BLRI-105A
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SECTION 04412 ROCK STAIRS

PART 1: GENERAL

1-1 DESCRIPTION: The work of this section consists of cutting stairs

in existing ledge rock or boulders and/or selecting and placing boulders

as stairs.

PART 2: MATERIALS

2-1 CUT STAIRS: Existing ledge rock or boulders lying in their
original undisturbed location. Boulders must be sound, free of move-
ment, a minimum size of 1 cubic yard, and a minimum dimension of 12
inches after cutting steps.

2-2 PLACED BOULDERS: Boulders must be solid, sound, free of cracks
and other defects, with a minimum size of 1 cubic foot and a minimum
dimension of 6 inches. >

2-3 SELECT BORROW: Shall be obtained on site from trail excavation
excess, as approved by the Contracting Officer. All material 2 inches
or greater in diameter shall be screened out before transporting the
borrow to the fill area.

2-4 SPALL: Hard, durable chips of stone and angular pieces of sound
stone.

PART 3: EXECUTICN

3-1 CUT STAIRS: Cut stairs in ledge rock or boulders with chisel
point attachment for rock drill, or drill bit, or cut manually with
mason's cold chisel and sledge hammer, or any combination of these
methods., : : ' ' B

3-2 PLACED STAIRS: Place boulders on undisturbed earth or ledge
rock. Excavate and use spalls to achieve firm bearing. Use spalls
for shimming and keying. Place select borrow £ill in 2 inch hori-
zontal layers behind boulders, float in with water and tamp. Continue
tamping until material ceases to move under tamp. '

3-3 GENERAL: Pitch surface of tread toward riser, with no more than
2 inch variation in a vertical dimension. Batter face of riser,
batter no more than 2 inches per riser, with variations in face not to
exceed 2 inches in a horizontal dimension. The above standards apply
only to the area within the trail tread.

BLRI-105A ‘ 04412-1
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SECTION 910

EARTHWORK

Section 911 - Clearing & Grubbing

DESCRIPTION

911.01
wWork

CONSTRUCTION

911.02
Clearing Limit

911.03

‘Material To Be

Cleared

911.04 .
pamaged Trees’

911.05

Removal of Stumps

911.06

pisposal of Clearing
slash, Logs, Stumps,

Brush, & Roots

This work consists of clearing, grubbing, trimming, removing, and
disposing of, or treatment of, live and dead timber, construction
slash, and debris within the areas SHOWN ON THE DRAWINGS or
DESIGNATED ON THE GROUND. This work shall include the removal and
disposal of designated trees outside the clearing limits. Also
included iz the protection from injury or defacement of trees and
other objects designated to remain and treatment or removal of

damaged trees.

The area to be cleared shall be to the dimensicons SHOWN ON PORM
FS-7700-61 or 1 foot beyond £ill or backslope catch points,
whichever is greater.

All debris, trees, logs, limbs, branches, brush, plants, and cther
protruding obstructions within the clearing limits shall be
removed and disposed of, except the following:

{a) Live, sound, and firmly rooted trees of the gize SHOWN ON
FORM FS-7700-61. '

(b} Live brush, herbaceous plaats, and trees between the trailway
and the clearing limits that are less than 12 inches in height and
Jess than 1/2 inch in diameter at ground line.

Except as provided above, all limbs and branches mote than 1/2 inch
in diameter that extend into the cleared area shall be cut flush
with the tree trunks or stems or cut at the ground surface, as

SHOWN ON PORM F5-7700-62.

Pelling, cutting, and trimming methods shall not cause bark damage
to standing timper. If damage does oc¢cur to standing trees, the
injured area shall be treated with a coat of tree-surgery asphalt-
based paint. Trees with major roots exposed by construction that
are rendered unstable shall be felled and disposed of in
accordance with Subsection 911.06.

All stumps within the trailbed shall be removed. Stumps located
petween the edge of the trailbed and the edge of the trailway that
cannot be cut flush with the finished slope, or are not tightly

:ooted, shall be removed.

All felled trees, including designated trees outside the clearing
limits, shall be limbed to a 4-inch diameter top.

All logs, limns, lopped tops, brush, and grubbed stumps and roots
snall be scattered on the downhill side of and outside the
clearing limits, with the following exceptions: o

{a) Limbs, brush, and lopped tops from trees feiled on the uphill
cide 0f thé clearing limits shall be scattered below the trailway,
except where the sideslope abave the trail is less than 10 percent;
such material may be scattered above the trail, :

Mountain Trails Management: An Outline PageH -5




911.47

MEASUREMENT
Method
]
I

PAYMENT

911 41 .08
.06 Basis

{b} Logs may be left on the uphill side of the trail if they are

‘placed so that they will not move into the clearing limits.

Debris from clearing and grubbing operations shall not be placed
in streams, water courses, snow ponds, lakes, meadows, or in a

location that will impede flow through or from drainage facilities.

The gquantity to be paid will be measured 1n accordance with
Section 306,

The following will be considered incidental to other pay items,
and extra payment will not be ngen .unless listed in the SCHEDULE
OF ITEMS:

{a)} Removing trees with major roots exposed by construction.

{b) Removing or treating damaged trees,

The accepted quantities will be paid for in accordance with
Section 906 at the contract unit price for each pay item shown in
the SCHEDULE OQF ITEMS.

Payment will be made under:

Pay Item Pay Unit
911(01) Clearing and Grubbing . ¢« ¢« ¢« &« & ¢« o « &+ & & MI
911i(02) Clearing and Grubbing . . « + . v 4« « + « 4+ & STA
911(03) Clearing and Grubbing . . . . . . . . . . . . L.E.
911(04) Clearing and Grubbing . . . . . . ¢ « . .+ . . L.S.
911(05)  CLEATENG .+ » @ v « & o o o a e e e MI
911(06) CLeAZiNg .+ = v v o o o o o o s o o o n e STA
911{07) Clearing . .+ ¢ & ¢ o« & o o o o o « o s s « » L.F.
911(08) Clearing . & & v o v s o o 4 ¢ o 4 o o s oa L.5.
911(09)  GLUDDANG & v v e a v o v s s v s v o e u . CMI
911(10)  GEUDBANG = = = v o v e e o e e e e e STA
911{11) GLUDDING v « v v o o v s b e v e L.F.
911(12) Grubbing . . . 4+ « s 4 4 - 4 e 4 v e s e L.sS,
911(13) Individual Removal and Disposal'. s e e e e s EA
911(14) Individual Removal and Disposal . . . ., . . . L.S.

Page H - 10
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PESCRIPTION

912,01
Work

MATERIALS

912.02
Requirements

CONSTRUCTION

912,03
ygtilization &

. Disposal of
Excavated Material

912.04
Trailway Excavation
& Embankment

Section 912 - Excavation & Embankment

This work shall consist of the excavation and placement of all
excavated material, regardless of its nature, from within the
trailway limits or from other sources SHOWN ON THE DRAWINGS or
described in the SPECIAL PROJECT SPECIFICATICHNS, except for ,
material included under other pay items listed in the SCHEDULE OF
ITEMS.

Included shall be the excavation and embankment construction
required to shape and finish the trailbed, ditches, packslopes,
fill slopes, drainage dips, and passing sections, Also included

"is all work required to construct shallow stream fords and gulley

crossings, talus and rubble rock sections, and rock or log
retaining walls,

Materials shall meet the requirements of the following sections:

961-Stone and Rock 91z
962-Material for Timber Structures .04

All suitable excavated material shall be conserved and used in the
construction of trailway embankments, trail tread, and backfill
for structures and for other purposes SHOWN ON THE DRAWINGS.
Excavated rock suitable for specified project work may be con-
served and used in place of materials from designated sources.

Before placing embankment, all duff and litter shall, unless

otherwise SHOWN ON THE DRAWINGS, be removed from within trailway
Ilimits and uniformly spread cutside of clearing limits, not more
than 4 incnes in depth and s¢ placed as to not obstruct drainage.

Excess and unsuitable excavation shall be placed beyond the
downslope edge of the trailbed, uniformly spread to a depth not
exceeding 4 inches and placed 56 as not to obstruct drainage.
This depth shall include any material removed in the grubbing
operation and deposited in the same area.

Rocks over 4 inches in greatest dimension not used in construction
shall be placed beyond the trailbed edge on the downslope side,
The tops of all rocks so placed shall be 6 inches lower than the
trailbed surface. 'Placement and distribution shall ensure no
blockage of drainage or creation of a windrow effect,

Excavation and embankment shall be accomplished to meet the lines
and grades SHOWN ON THE DRAWINGS and DESIGNATED ON THE GROUND.

Minecr deviations from the trail alignment and grade, as defined in
the SPECIAL PROJECT SPECIFICATIONS, Will be permitted to aveid or
minimize disturbance of physical terrain,

The trailway cross section shall be constructed in accordance with
Form P5-7700-63.

Unless otherwise SHOWN ON THE DRAWINGS, the trailbed shall be
cutsloped 3/4 of an inch to 1-1/4 inches per foot of width.

All embankment shall be constructed of compacted mineral soil.
All disturbed soil within the trailbed area shall be recompacted.

Mountain Trails Management: An Qutline Page H- 11



912

-04

912.05

Trailbed Width &

Finish

912.06
Talus or Rubble
Rock Sections

Where a safety or traffic barrier is SHOWN ON THE DRAWINGS, the
trailbed shall be widened by the amount specified under Section
953 for the particular area shown.

Any rock aleng or above backslopes that becomes unstable as a
result of excavation operations shall be removed and utilized or
disposed of in accordance with Subsection 912.03.

Pinished slopes shall conform reasonably to the lines SHOWN ON THE
DRAWINGS. The finished slope shall be left in a roughened con-
dition to facilitate vegetative growth,

The trailbed width and finish shall be as SHOWN QN PORMS
FS-1700-63 and F5-7700-64,

Through talus or rubble rock slide areas where little or no acil
is present, trailway construction shall be in accordance with Form
Fs-7700-65, All voids in and under the trailbed surface shall be
filled with rock and fine mineral soil to the depth shown to
provide a firm trailbed, At least 50 percent of the hand-placed
outer rocks shall be a minimum of 1 cubic foot in size,

912,07 With written approval of the Bngineer, trailbed sections utilizing
Retaining Walls log or rock retaining walls may be constructed in place of full-
bench construction. This construction shall be in accordance with
Section 934 or Section %35. '
912.08 Where rock or log barriers are SHOWN ON THE DRAWINGS, the trailbed
Widened Trailbed shall be widened by the amount indicated in Sectijon 953,
912.09 Drainage dips shall be constructed in accordance with Fornm
- Drainage Dips F5-7700-66.
' When SHOWN ON THE DRAWINGS, a rock spillway shall be constructed
at the water spillpoint in accordance with Section 923.
912.10 Ditches shall be to the dimensions SHOWN ON FORM FS-7700-64. The
Ditches finished ditches shall be free of obstructions, such as loose
rocks, roots, and sticks.
$12.11 Where SHOWN ON THE DRAWINGS, widened or alternate trail passing
Trail Passing sections shall be constructed in accordance with Porm PS-7700~67.
Sections
912,12 . Where SHOWN ON THE DRAWINGS, shallow stream fords and gully
Shallow Stream crossings shall be constructed in accordance with Form FS-7700-68
Fords & Gully Eor a rock structure and Form FS-7700-6% for a log structure,
Crossings—--Rock )
& Log Structures
MEASUREMENT
912.13 The quantity to he paid for will be measured in accordance with
Method Section 906. .
The following will be considered incidental to other pay items and
extra payment will not be given:
{a) Widened trailbed for barriers.
{(b) Drainage dips.
{c) Talus or rubble rock sections.
(d) Retaining walls in place of full-bench construction.
Page H - 12 Mountain Tratls Management: An Cutline
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PAYMENT

. %12.14

Basis

Unless listed in the SCHEDULE OF ITEMS, the followxng w111 be
considered incidental to excavation:

(a) Shallow stream fords and gully crossings,

(b) Trail passing sections,

{¢) Ditches.

{d} Rock spillwﬁy.

The accepted quantities will be paid for in accordance with
Section 906 at the contract unit price for each pay item shown in
the SCHEDULE OF ITEMS.

Payment will be made under:

Pay Item

912(01)
912(02)
912{03)
912(04)
912(05)
912(08)
912{07}
812(08)

Excavabion . + + o s ¢ & ¢ o o & 4 ¢ 4 4
Excavation + « » s o s 4 s 0 ¢ s s s o4 e o«
Trail Passing sectiod e st e s e s s s s
Trail Passing Sectich .+ + & o « & + &« & &
Shalloﬁ Stream Pord & Gully Xing-Rock Sstr.
Shallow Stream FPord & Gully Xing-Log Str.

Ditch 4w v ¢ o o o o« 2 4 0 2 2 s w4 4 i e

BOTZOW o o s o ¢ ¢ o » o o o« s o s o & o

Mountain Trails Management: An Qutline
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. L.F.
. M1
. L.F.
. MI
. B
. EA
. L.F.
. c.X.,
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Section 922 - Waterbars

DESCRIPTION

922.01
work

MATERIALS

922,02
Requirements

CONSTRUCTION

922.03
General

922.04
Rock Waterbar

922.05
Log or Treated
Timber Waterbars

922,06
surplus Material

This work consists of installing waterbars in the trailbed at
locations SHOWN ON THE DRAWINGS and DESIGNATED ON THE GROUND.
Work shall include excavation, backfill, and construction of rock

gpillways.

Materials shall meet the requirements of the following sections:

961-Stone and Rock :
962-Material for Timber Sktructures

Waterbars shall be constructed in accerdance with Form FS-7700-78,

Rocks shall be tightly overlapped and embedded into the existing
trailbed. Backfill material around the waterbar shall be com-
pacted mineral soil, The tops of the waterbar shall be even and
have no sharp points. Minimum rock size shall be 2 cubic feet,

The outslope of the trailbed on the upgrade side of the waterbar
shall be a smooth plane that will form a gutter against the
waterbar,

A native log or a treated timber shall be completely embedded into
the trailbed to form a waterbar across the trail, The top of the
waterbar log shall be flush with the grade line of the trailbed on
the downgrade side and be firmly compacted in place. In the
absence of a backslope, the upgrade end of the log waterbar shall
be anchored in the same manner as the downgrade end.

Surplus excavation shall be spread below the trailbed at a depth
not to exceed 4 inches. The surplus material shall be located so
that it will not impede the flow of water away from the waterbar.
Logs, debris, seil, rock, or other obstructions below watecrbars
that will impede flow away from the trailway shall be removed.

MEASUREMENT

922.07 The quantity to be paid for will be measured in accordance with

Metheod Section 906, : ‘

PAYMENT

922,08 The accepted quantities will be paid for in accordance with

Basis Section 906 at the contract unit price for each pay item shown in
the SCHEDULE OF ITEMS.
Payment will be made under:
Pay Item Pay Unit
922(01) Native Log Waterbal . « « -« « « o & & « = & EA '
922{(02) Rock Waterbarl o« o « « v s » o o » s + » =+ = Ea
922(03) Treated Timber Waterbar . . . « « « « .« - .A EA
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Section 935 - Rock Retaining Walls

DESCRIPTION

935.01
Work

MATERIALS

§35.02
Regquirements

CONSTRUCTION

935,03
Excavation

935.04
Wall Construction

MEASUREMENT

935.0%
Method

PAYMENT

935,06
Basis

. gontally from any vertical joint in an adjoining course.

This work shall consist of constructing native rock retaining
walls at the locations SHOWN ON THE DRAWINGS and DESIGNATED ON THE
GROUND. Work shall include transporting rocks to installatien
site, excavation, placing, backfilling, and trailbed and slope
finishing.

Materials shall meet the reguirements of the following section: ‘

9§1l-Stone and Rock

All rock shall be of a general rectangular shape, énd at least |
50 percent of all rocks in a completed wall shall be 1l cubic foot ‘

or greater in size.

Small stones, rock fragments, and fine aggregate shall be used to
£fill veids. .

Excavatiop shall be of suffictent width and depth to permit
construction of the rock retaining wall in accordance with Porm
FS-7700-90., Excavation shall be performed to provide a full-bench
foundaticon for the wall. The foundation shall consist of stable
undisturbed soil or compacted mineral soil.

Vertical joints shall be staggered a minimum of 4 inches pori-

At least 25 percent of the rocks in the front and rear faces of
the wall shall be uniformly distributed header stones, each having
a length at least 2-1/2 times its width. All header stones shall .
be laid with greatest dimension extending into the wall (at right 93 ‘
angle to trail centerline), except at corners, At corners, .L
alternating courses shall contain headers laid with greatest I
dimension parallel with wall. |

The exposed face of each rock shall be parallel to the face of . the
wall in which it iz set.

Each rock placed shall be stable on the course that supports it
and shall be 30 handled as to-not break, jar, or displace rocks
already set. : '

Large rocks shall be used in the bottom course. Voids shall be
filled with small stones, rock fragments, or fine aggregate. i

The guantity to be paid for will be measured in accordance with
Section 906.

The accepted quantity will be paid for in accordance with Section
906 at the contract unit price for the pay item shown in the
SCHEDULE OP ITEMS. )

Payment will be made under:

Pay Item ' Pay Unit
!
$35(61) Rock Retaining Wall . . . « « « v o « ¢+ S.F. |
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Section 937 - Trail Stairways

DESCRIPTION

937.01
Work

MATERIALS

937.02
Requirements

CONSTRUCTION

$37.03
General

937,04
overlapping Rock
Stairways

937,05
Log Riser
Stairways

9137.06
Rock Riser
Stairways

937.07
Pinned Stairway

937.08
Crib-Ladder
Stairway

937.09
Plank Stairway

This work consists of constructing log, rock, plank, crib-ladder,
and pinned stairways and handrails as SHOWN ON THE DRAWINGS and
DESIGNATED ON THE GROUND. This work shall include furnishing all
hardware, lumber, and timbers.

Materials shall meet the requirements of the following sections:

96l-5tone and Rock '
962-Material for Timber Structures

Stairways shall be constructed in accordance with Porms FS-7700-91
and F5-7700-92, All backfill shall be compacted mineral soil.

The stair run will vary depending on the ground slope but shall
not be less than 10 inches.

Steps shall be constructed from the bottom to the top, Single
rocks shall form the entire tread and riser, and two or more
contact points shall be made to pravide stability.

Single logs shall be used for the entire riser.

Rock risers shall be trenched into the soil to the depth necessary

to provide stability. Single rocks shall.be used to form the
entire riser, :

When constructing preservative-~treated pinned stairways, the rock
base shall be cleaned of spalls, roots, so0il, and other
obstructions,

Two 5/8-inch holes shall be drilled into the treads from the
bottom side to match the positions of the holes in the rock and
provide for the correct position of the step. These holes shall
not penetrate the top of the tread. The bottom surface of the
treads shall be hewn so as to provide a firm, solid contact with
the rock base. This contact need not be continuous but must
provide a firm, solid bearing. ‘

The tread shall then be pilaced on the reinforcing bars and driven
down to its solid pesitioen. ’

Preservative-treated crib-ladder stairways shall be constructed by
laying two carriages parallel to each other and firmly supported
their entire length to the dimensions SHOWN ON FORM FS-7700-92,
The area behind the riser shall be backfilled with compacted
mineral scil and sloped outwards,

Preservative-treated plank stairways shall be constructed by
laying two parallel carriages as DESIGNATED ON THE GROUND. Each
carriage shall be a continuous member throughout its full length.
The bottom of each carriage shall be firmly imbedded in the
ground. Each carriage shall be supported by a sill at each end.

937.10 When shown in Ehe SCHEDULE QP ITEMS, handrails shall be con-
Handrails structed as SHOWN ON FORM PS-7700-92 :
Page H - 16 Mountain Trails Management: An Outline



MEASUREMENT

937.11
Method

PAYMENT

$37.12
Basis

.

Wwhen the quantity to be paid for will be measured by linear foot,
measurement of the centerline of the stairway will be from the

front of the bottom riser to the front of the top riser.

Other=-

wise, measurement will be in accordance with Section 906.

The accepted guantities will be paid for in accordance with
Section 906 at the contract unit price for each pay item shown in
the SCHEDULE OF ITEMS.

Payment will be made under:

Pay Item
937(01)
937(02)
937(03)l
937({04)
937{0%)
937(08)
937(07}
937(08)
937(09)
937(10)
937{11)
$37(12)
937(13)
937(14)
937(i5)
937(16)

Overlapping Rock Stairway

Overlapping Rock Stairway

Rock Riser Stairway .
Rock Riser Stairway .
Log Riser Stairway . .

Log Riser Stairway . s

Pinned Stairway . . .-

Pinned Stairway . . .
Crib-Ladder Stairway .

Crib-Ladder Stairway .

»

.

Crib-Ladder Stairway with Handrail

Crib-Ladder Stairway with Handrail

Plank Stairway . . . .

Plank Stairway .+ « « o

*

L]

" Plank Stairway with Handrail .

Plank stairway with Handrail .

-

Pay Unit
. L.F.
. EA
. L.F.
. EA
. L.F.
. Ea
. L.F.
. EA

Mountain Trails Management: An Cutline
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. - L.P.
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SECTION 940

Section 941 - Aggregate Surfacing

DESCRIPTION
941,01
Work
MATERIALS

941.02
Requirements

941.02
Pit-Run Aggregate

941.04
Screened Aggregate

941,05
Crushed Agg:egate

94).06
ljandling Materials

941.07
sampling
Aggregate

SURFACING

This work shall :onsistldf furnishing, hauling, watering, placing,
and compacting aggregate surfacing. Aggregate production shall be
by pit run, screening, or crushing. - .

Materials shall be obtained from sources SHOWN ON THE DRAWINGS or
other sources approved by the Engineer in writing. <Crushing or
screening operations on Government land shall utilize all suitable
material encountered in the source, unless otherwise SHOWN ON. THE
DRAWINGS.

Pit-run aggregates shall consist of native materials of a size and
grading that can be taken directly from the source and placed on
the trail without crushing eor screening. WNo gradation, other than
a maximum size, will be reguired. The maximum size shall be as
SHOWN ON THE SCHEDULE QF ITEMS. Quality requirements will be as
SBOWN IN THE SPECIAL PROJECT SPECIFICATIONS,

Material shall conaist of gravel, talus, rock, sand, shale, or
cther suitable material and be reasconably hard and durable and
reazonably free of organic material, mica, clay lumps, or other
deleterious materials. The gradation requirements shall be as
SEOWN ON FORM PS-7700-94. Quality requirements will be as SHOWN
IN THE SPECIAL PROJECT SPECIFICATIONS.

Crushed aggregate shall be crushed stone, slag, or gravel meeting
the regquirements shown in the following table or as SHOWN IN THE
SPECIAL PROJECT SPECIFICATIONS.

AASHTO Test
Description Method 'Requirement‘
Fercent Wear T 9% 41 Max,
Durability Index, Coarse and F1ne T 211 35 Min.
Liquid Limit ] T 89 35 Max,
Plasticity Index T 91 z2 - 11

The crushed aggregate gradation shall be as SBOWN QN FORM
F5-7700-94. Aggregate shall be well graded from coarse to fine
within the gradation band,

When crushed aggregate is used, at least $0 percent by weight of
the particles retained on the No. 4 sieve shall have at least one
fractured face. Naturally fractured faces may be included in the
90 percent requirement.

Aggregates shall be stockpiled, removed, and transported in a
manner that will preserve specified gradation and aveid contam—
ination. Stockpiles of aggregate having different gradations -
shall not be Lntezmlngled

The contractor shall submit test results and a Certificate of
Compliance that states that the gradation of the aggregate meets
the contract requirements.

PageH- 18
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941.08
Preparation
of Trailbed

941.09
Watering

941,10
Spreading &
Compacting

941.11
Acceptance,
Testing,
Sampling, &
Tolerances

MEASUREMENT

941.12
Method

PAYMENT

941,13
Basis

CONSTRUCTION

sampling of the material before incorporation into the work shall
occur as follows:

{a) For onsite produced materials at crushing or screening plants,
after additions of any necessary blending material,.

{b} Por commercially produced aggregates, at the producer's plant
or stockpile,

(¢) Por gradation of combined agdtegate in bitumincus plant mix-
tures, either before or after introduction uvf bituminous material.

The sampling shall not be considered a final acceptance and shall
not preclude later sampling and testing after final processing of
the material., Such sampling shall not relieve the contractor. of
responsibility of providing quality control measures to ensure
compliance with contract requirements.

The trailbed shall be prepared and finished as required under
Sections 912, 913, or 915 and approved by the Engineer in writing
before placing aggregate,

When watering is apecified on the SCHEDULE OF ITEMS, the aggregate
being compacted shall be damp throughout the mixture and as SHOWN
ON FORM FS5-7700-94. Water sources, access, and operating proce-
dures will be SHOWN ON THE DRAWINGS. The contractor shall furnish
all egquipment, labor, and materials needed to operate the water

supply.

When uniformly mixed, the material shall be spread in layers that
will compact to the specified moisture content, thickness, and
width SHOWN ON FORM PS-~7700-94.

Immediately following final spreading and smoothing, each layer
shall be compacted., Any irregularities or depressions that
develop shall be corrected by adding or removing material untll
the surface is smooth and uniform.

The total compacted thickness of the aggregate shall not vary more
than 1/2 inch from the specified thickness nor shall.it be consis-
tently below or above the specified thickness,

The aggregate width shall not vary more than + 3 inches from the
specified width and shall not be consistently narrower or wlder
than the specified width.

The guantity to be paid for will be measured in accordance with
Section 906.

Work required under Sections 912, 913, or 915 will be measured and
paid for under those sections,

The accepted gquantities will be paid for in accordance with
Secticon 906 at the contract unit price of each pay item shown in
the SCHEDULE OF ITEMS.

Mountain Trails Management: An Cutline
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Payment will be made under:

Pay Item
941(01)

941(02)
941{03)
941(04)
941(95)
941(06)
941(07)
941(08)
941(09)

941110}
J41(11)
941(12)
241(13)

hagregate Surfacing, Pit Run

Pit Run - Max. Size

Aggregate Surfacing
Pit Run - Max. Size

Aggregate Surfacing
Pit Run - Max,., Size

Adgregate Surfacihg
Crushed Rock . . .

Aggregate Surfacing
Crushed Rock . . .

Aggregate sSurfacing
Crushed Rock . . .

Aggregate Surfacing
Screened . . . .«

Aggregate Surfacing
Screened . . . . .

Aggregate Surfacing
Screened . s . . .

Placing Aggregate
Placing Aggregate
Placing Aqgregate

Placing Aggregate

{--1"

f~-1"

[--1"

L.F.

C.Y.

Ten
L.P.
C.Y.
Ton

L.58.
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Section 952 - Sign, Post & Caim Installation

DESCRIPTION

952.01
Work

MATERIALS

952,02
Requirements

952,03
Sign Panels

952,04
Native Wood Posts

952.05
Treated Wood Posts

952.06
Stone for Cairns

CONSTRUCTION
952.07
Performance

952.08
Sign Installation

952.09
Post Installation

This work shall consist of installing signs, constructing rock
cairns, and furnishing and installing posts,

Materials shall meet the requirements of the following gsections:

961-Stone and Rock
362-Material for Timber Sktructures

S5ign panels and hardware will be furnished by the Government at -
locations. shown in SPECIAL PROJECT SPECIFICATIONS,

Native wood post details and dimensions shall be as SHOWN ON PORM
FS-7700-96. All wood posts shall be of scund, seasoned wood.

The posts shall be straight and all knots trimmed flush with the
surface, The requirements for peeling may be omitted for red
cedar posts or bracing.

Native posts shall be 5 inches in diameter on the small end.

Treated wood posts shall meet the grading, species, and dimen-
sional requirements SHOWN ON FORM FS-7700-96 and the requ1rements
of Section 962,04,

Holes drilled in the post for the carriage bolts shall be snug,
making a tight fit for the bolts.

The stone used for cairns shall meet the requirements of Porm
PS-7700~-97 and Section 961. Round stones shall not be used. Gen-
erally, stones shall have thicknesses of not less than 5 incheas.
Pifty percent of the stone shall be greater than 1/2 cubic foot in
volume,

The 8igns, posts, and cairng shall be erected at the locations
SHOWN ON FOQRM PS-7700-96 or FORM PS~7700~%7 and DESIGNATED ON THE
GROUND,

The signpost shall be notched for the sign panel one-half the
thickness of the sign substrate. The top of the sign panel will
be flush with the top of the post.

Sign panels shall be mounted as SHOWN ON PORM PS-7700-96. Tight-
ened hardware shall be snuq but not rupture the sign panel surface,

When the horizontal length of the sign is more than 36 inches, two
poests will be used. The outside edge of the posts shall be inset
2 inches from the end of the sign.

The posthole shall not be more than 6 inches in diameter unless
svil conditions warrant otherwise. If necessary due to obstacles,
the posthole may be moved within the tolerances SHOWN ON FORM
F5-7700-96,

If the posthole cannot be dug 30 inches deep, the pasthole shall
be dug again at ancther location within the limits SHOWN ON FORM
F5-7700-36 or the post stabilized by concrete or rock mounds built
in accordance with rock cairn specifications,

‘The backfill material between the post and the posthole shall be

hand compacted in #4-inch layers to produce a solid and plumb
installation,

Mountain Trails Management: An Outline
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952.10
Rock Cairn
Conatruction

MEASUREMENT

952,11
Meathod

PAYMENT

952.12
Basis

Cairns shall be constructed in layers as SHOWN ON FORM P5-7700-57.

Bach layer shall slope towards the center. Each stone placed shall

have at least three points of contact, Wedging small stones into
cracks between large stones to stabilize the large stones will not

be allowed.

The quantity to be paid for will be measured in accordance with
Section 906. )

Rock cairns built to suppert signposts will be considered inciden-
tal to the pay item for native or treated signpost installation.

The accepted guantities will be paid for in accordance with
Section 906 at the contract unit price for each pay item shown in

the SCHEDULE OF ITEMS.
Payment will pe made under:

Pay Item Pay Unit

952(01) Install Sign Panel
Government Purnished . . . . « v 4 ¢ e v 4 . EA

952(02) Treated POSts
: tength [=]' - Dia. [-=1" . .« . . o« v v v EA

952(03) Native Posts

Length[-]'...--.._-......... EA

952{04) ROCk Cairﬂs - » - " w - . &' w a4 & » & . . EA
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Appendix I Optimizing Your Return From Volunteers

Author's note: This document is a result of the synthesis of several years of volunteer work on
my part, as well as the organization and design of projects through the Volunteers for Qutdoor
Colorado (VOC}. VOC is a private non-profit organization whose mission is to instill in
Coloradans a sense of responsibility for the stewardship of Colorado’s public lands. VOC does
this by carrying out conservation projects on public lands. These may be trail construction,
rehabilitation, fence building or other types of projects. Most of my experience with VOC was
on trail projects. I encourage you to determine how you can apply the attached recommenda-
tions to your organization, mission and your specific type of project. This paper was originally
presented at the Colorado Trail Symposium and the National Qutdoor Volunteer Network
Conference in May of 1988. It may not reflect the current views or programs of VOC.

Introduction

Optimizing your agency's return from volunteers will depend on many factors. Volunteers for
Outdoor Colorado’s (VOC]) point of view is that, in fact, agency goals should be to optimize rather
than maximize their return. Volunieers are not CD’s or stocks, they are human beings who have
a value of self worth, have skills (o contribute, and may need some kind of recognition or reward
for their work. They also have jobs, families, and friends. With that in mind government agency
personnel as well as volunteer organizations should develop policies for the development of
volunteer projects. The following summary describes the process and framework that VOC has
been implementing. It {s important to point out that all aspects of this narrative and your project
should be considered together, and maybe some items that I have overlooked. They should all
be treated equally. Adopting a partial commitment to any one of the items discussed may
compromise the value of a project, may result in less than optimum return from volunteers, and
may resull in unatiained goals. Training crew leaders adequately will contribute heavily to the

optimization of your volunteers’ work. "

Measuring 'Return’ From Volunteers

Choosing the proper measure by which agencies can determine the success of a volunteer
project is very important, For VOC, camaraderie, friendship, stewardship interesis, one's
personal contribution to society, and self development during the carrying out of a project are
all appropriate measures of a volunteer project’s success. This pertains to all aspects of project
development including food preparalion and entertainment, VOC believes that if they take care
of the camaraderie, friendship, and stewardship interests, the miles of trail and numbers of
waterbars will take care of themselves. Their approach is to develop a framework for the growth
of their organization through positive, and fulfilling project experiences. Properly planned
projects which do not tax the volunteers are their goal.

Appropriate Project Choice

One of the most important aspects of a successful volunteer project is to choose an appropriate
project. Not all projects are suitable for volunieers, and just because an agency does not have
money for a project also does not mean that agency should automatically turn to volunteers,
When choosing a project, consideration at a minimum, should be given to the goals of the
respective agencies. Comparing the goals of the government and volunteer agencies should shed
some light on the nature of an appropriate project.
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It is important to note that maybe only part of a proposed project is suitable for volunteers. A
project can be broken into pieces and parts done by different groups and maybe even by day
labor or contract. Volunteers can build part of a project up to a certain peint, day labor can be
employed for difficult or unsafe portions, and velunteers can pick up on the other side. VOC
has no qualms about this approach. So, please look at your respective missions and goals. Plan
for what volunteers can do, and make other arrangements for other work that volunteers cannot
do. Considering safety, described later, to date, VOC has avoided mountain trail projects that
require specialized training or complex tools. Agencies should carefully look at whether they
want to risk injury to do a glamourous job, or whether or not they want to tackle a project which
exceeds their volunieer's skills.

Working Hand In Hand

The next step in the project development process is for the government agency and volunteer
agency represeniatives to get together and begin clarifying all aspects of the project. The
government agency representative should be capable of making decisions for the agency. In the
case of the Forest Service, this might be the district recreation forester or district trail foreman.
For VOC, our early contacts with the governmenl agencies are through the executive director,
project coordinator, and technical advisor.

Early clarification is required so that each agency is up to date with the other, Things that VOC's
project coordinators require clarification on include where camping is available, local emer-
gency assistance availability, fire restrictions, and potability of water. VOC's technical advisor
will be interested in the standards of trail construction expected, specifications on seeding or
other required rehabilitation. The executive director is most interested in assuring mission
attainment,

Il is important to clarily these and other items early on to prevent conflicts later. For VOC, news
releases for projects go out well in advance of the project through newsletters. Directions to
project sites, and foreknowledge of special conditions to expect, are all critical to a project’s
Success.

Working hand in hand also includes coming to a preliminary agreement as to what kind and
how much work is required to be done. Alternative solutions should be discussed and finalized
well in advance of the volunteer’s arrival at a project. A complete project design should be done
befare the voluntieer group shows up to work. In the case where it is uncertain how much work
a volunteer group can do, extra work can be planned for, This too, should be planned for well
in advance of the volunteers. If they can get to it, fine. If not, at least the agencies have an
agreement for what needs to be done, and maybe another project day can be scheduled. VOC
tries to discourage the government agency and volunteer agency representatives from getling
together on a hiliside and drumming up work [or idle volunieers. Accommodation to uncertain
conditions is acceptable, as long as this is a minor amount of work.

VOC usually allows 3 months for the development of project which should be plenty of time to
iron out all aspects of a projecl. Project coordinators usually host bi-weekly meetings to guide
project development. Technical advisors usually spend 3 to 6 Saturdays getting ready for each
100 volunteer-day project. Dislant or complex projects usually require more tirmme, This working
hand in hand in the early stages of project development will benefit everyone in the long run,
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Quality Work

Agreement of the work to be done should include the highest attainable quality work. VOC
strongly recornmends that government agencies NOT ask volunteers for substandard work, and
also that volunteer agencies avoid government agencies that want miles of trail more than they
want quality. This author has personally been involved in volunteer trail construction projects
in several slales, totalling over 20 miles. This has been as a volunteer, a crew leader, as a trainer
of crew leaders, and as a designer of much of the work. Experience indicated that nothing is
more salisfying io a volunteer than doing a job correctly the first time, and doing a quality job.
With this goes completeness. Ethical trail construction requires completeness. VOC’s point of
view is that 500 feet of trail with waterbars is better (han a mile without. Consideration must
be given to the development of the volunteers also. If a volunteer shows up on his/her first day,
and a crew leader tells him/her to build a trail without waterbars, thal volunteer will think that
that is the way Lhat things are done. This practice does not indicate investment in volunteers.

If the pressures are such that a project has to be completed by a certain date, the State
Legislature or Congress will appropriate the necessary money to get the project done. And it will
get done. Pushing volunteers or accepting low quality work is not the way to go. Optimizing
return from volunteers will occur when quality and completeness are incorporated at the outset
of a project. This also helps develop your volunteers quickly into good workers and possibly crew
leaders.

Permanence

VOC has a sel of standard plans for mountain trail construction. In it, their concept of
PERMANENCE is described:

PERMANENCE (noun}- The condition or quality of being fixed or changeless, being meant to last
indefinitely.

All activities relative to trail and trail structure construction should be accomplished with the
concept of permanence driving the process. This concept suggest careful planning has taken place
- addressing appropriate origins and destinations, adeguate connections, loops and spurs, and
that a careful analysis of the intended user experience has occurred. Permanence also suggests
careful thought has occwrred during the design process.

During construction, permanence suggest that careful thought be given to the brush clearing
process. Adequate clearing for safe passage must be provided without visually ravaging the trail
corridor. Careful thought applied to the tread cutting process will result in the most durable
surface. Careless actions will cause severe impacts to soil and vegetation. While building trail
structures, applying the concept of permanence will result in fully functioning, long lasting
structures that will nicely complement the trail and its intended uses while requiring little
maintenance.

High quality work of this kind will give tremendous pride to the laborers, and also will give
satisfaction to the trail users. Maintenance required will of course be minimal - giving volunteers
more time lo go hiking insiead of devoting too much time to construction and maintenance. Please
Joint VOC in our commitrnent to quality and permanence,

This concept of permanence suggests that temporary trail routes which are ‘easy’ are unaccept-
able if, in fact, the trafl will be knowingly rerouted in the future. Major portions of every long
distance trail in this couniry have been rerouted over the years, mostly because of poor location
originally. A lot of work has gone done the drain even when trail planners were trying to locate
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trails int the proper place! The work required to put trails in will contlinue to grow if trail planners
actually plan on reroutes because we already know there will be some.

Details

Also in their set of standard plans for mountain trail construction is our concept of DETAILS.

DETAIL {(noun}- Extended treatment of or attenition to a particular item, the small elements that
collectively constitute the whole.

The attention of work to details, the drawing up of detail drawing, and the interpretation of these
drawings to each field condition are all components of successfiul completion of work efforts. Most
of the great works recorded in history did not succeed on sheer scale, length, size or beauty.
Typically, it was the attention to details - the small parts - that made the whole successfil. It is
with that intent, that detail drawings are included. Additionally, the intent is not to completely
describe every possible condition that will arise - but rather to describe minimumn requirements of
solutions and to give clues as to how better solutions can be attained.

Crew leaders and trail workers should strive 1o arrive at the best solution possible. These
solutions can be attained by asking yourselves some of the following questions:

*  What is minimally required of the solution?

*  What field conditions exist that will affect the solution? Can I mitigate these conditions?

» How does one detail solution affect detail solutions in the immediate area? In distant areas?
* Are adequate materials available to do the work? Are there adequate tools and manpower?
*  How will users use the (rail and experience it?

+  Will safe/accessible passage be afforded?

+ Is there a crew leader/trail worker close by that can help tailor the detail to the specific
condition? Will more thought get you anywhere?

Remember - attention to detail will make or break your project. Act cawtiously, The result will be
d beautiful trail and enjoyment by the users.

Project Design

Project design is critical to the success of your volunteer project. Beyond agreeing to perma-
nence, quality and details, a complete project design including volunteer time estimates,
breaking of work into crews, identifying skills needed on each crew, and identifying maierial
cosls is required. Material estimates should be within the normal 10% range with a contingency
being planned for, volunteer estimates should be within about 3%, and length of trail should be
within 19%. It is important to know if your irail is 5,280 or 5,380 feet long. That extra 100 feet
could be all stone work which could throw off your estimate severely. VOC seems to get
volunteers who can build 35 feet of trail per day per person on typical mountain trail projects.
This is average production considering the age and fitness level of volunteers, as well as training
and orientation required. VOC also usunally only works about 4-5 hours even on a full day
project!

Details, as mentioned previously, are required so thal a government agency knows what is
expected of the volunteer group. VOC draws up details to show the minimurmn seolution required.
Also included are motivational insights to try to inspire the volunteers. These are usually very
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subtle, and are nol normally put on contract construction drawings. These drawings form part
of the project design. When a question arises in the field, the first thing that is done is to go to
the drawings fo clarify the situation. VOC does not keep any surprises from the volunteers!
Everything required is written on the drawings, and is easily found to show the crew leader or
t{rail worker what is required of a particular situation. It is interesting to observe volunteers
reading these drawings. Some volunieers take them very seriously, which is good!

Project design should also include the testing of equipment required, the documentation of
where materials are to be delivered, and the overall troubleshooting of possible obstacles to the
project’s success, Would you like to hear the story about the power auger, scheduled to be used
on one of VOC's fence building projects, that couldn't function in the particular soil where their
project was? Sure, the auger worked the previous week on someone else’s project, but would
vou like to talk to the volunteers who had to dig fence post holes by hand?

Crew Leader Training

Crew leader training is required to optimize your return from your volunteers. Nothing is worse
than an inexperienced crew leader leading volunteers improperly. Aside form the basic leader-
ship skills required, a keen insight into technical problem solving, crew and task organization,
safe tool use, and role modeling are required. These are the aspects of crew leading that VOC
tries to key in on during leader training. Their programs have developed over the years.
Currently, (May, 1988} VOC has evening slide show and discussion seminars in the spring, they
will have two formal crew leader training weekend seminars this sumrmer, and have Thursday
evening orientation prior to individual Saturday projects. These orientations will be held at the
project site. Aside from the seminars, they also have a very well organized crew leader training
manual. This is must reading for future crew leader in any velunteer organization. Practice is
also required of crew leaders, It is hard to expect volunteers to jump in and become expert
leaders. Working with the future leaders to ease the learning process is their goal.

Leaders are in the front line at VOC. For many volunteers, the only real contact they have with
VOC is on a project day through the crew leader. This is the main reason that so much emphasis
is put into leader training. Leaders must be organized and know what they are doing in order
to recruit return volunteers as well as other fufure leaders. They must be very safe in their
actions. Also, a quick look at key volunteers in VOC seems to {race a lot of them back to certain
crew leaders. Since VOC is something that must grow, we must rely on eventually those crew
leaders recruiting others. Think of if as a Mary Kay Cosmetics pyramid. They do not give out
pink cadillacs, but their volunieers do develop a sense of satisfaction in their work, and a sense
of pride in Colorado.

Crew Leader Training Agenda

VOC complements its projects with appropriate training. The basic parts of leader training
include seminars in both people and technical skills, People skills required include knowledge
about dealing with difficult volunteers. Also required is knowledge of leadership modeling, crew
organization, and task differentiation. These are all skills which must be developed by practice.
Most people can handle these with only a little practice. VOC simulates skits during training
which address these aspects of crew leading.

Technical skills required must also be learned by crew leaders. VOC strives to provide crew
leaders with the best information available so that they can develop the best technical skills.
Skill at problem solving and visualization is required. VOC simulates real technical problems
for crew leaders in training to solve, The relaxed atmosphere of realizing everyone is learning is
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a major factor in the success of leader training. Ampie time is allowed [or questions and
answers. VOC also tackles an actual project for its leader training. The preparation of detail
drawings helps the learning process along. As mentioned earlier, no surprises are kept from the
leaders or crews. Crew leaders are able to take these drawings home to study for use later which
also helps leadership development.

Safety

Uncompromised safety goals have to be the hallmark of any volunteer project. Besides the fact
that even a small accident could impact a non-profit organization, common sense diclaies that
every precaution should be taken to prevent even the smallest accident. Not only should
everyone who goes out on a project be in proper physical condition, proper training for difficult
work, proper lools, and proper safety equipment should all be provided and required. People
getting hurt because of poor preparation or training is unacceptable. People getting hurt
because of carelessness is foolishness. Hardhats, goggles and sunscreen should be siandard
equipment on all volunteer projecis.

Safety should be discussed in advance with all project organizers including project coordinators
and crew leaders. Clear policies and procedures should be established. Medical personnel such
as EMT's should be required on all projects, and local hospital locations and phone numbers
should all be noted before a project begins. In addition, one person should be appointed safety
coordinator for each project. This person should be knowledgeable about foul weather and
storm procedures, egress routes from backcountry areas, and other procedures such as what
to do in lightning storms or tornadoes. This person should preferably be a government agency
representative with EMT and other emergency training. This person could not function on a
project unless he/she was on site, therefore atiendance at all times is required. This person can
then make decisions about evacuation of sick or injured, can direct olhers to assist, and can
make project related determinations such as cancellation or postponement in the event of
severe weather. Decisions such as these should be made outside of the politics of your local
mayor comning out to cut ribbons at the end of the day, and whereas your project may be
important, your volunteers health is worth more than a completed profect.

The safety coordinator should make sure that all required safety procedures are eslablished
and followed by crews. The crew leaders should make sure that each crew implements the
procedures. Not being completely dedicated to the safety of your volunteers is an undesirable
way to treat volunteers. Keeping them healthy and well will bring them back on other projects
thereby optimizing your return from them.

Project Day Execution

VOC project days are usually exciting events. In order to be run smoothly, they must be very
well organized. Every detail must be attended lo. Regarding the optimizing of your return from
volunteers, careful and quick scrutiny must be provided for all work. The technical advisor
should be available to counsel crew leaders regarding proper execution of the work. Usually,
this is a minor aspect of work, but technical advisor attendance and direction will do much to
further development of your crew leaders and volunteers. Only properly recognized persorns
should direct crew leaders. Nothing is worse than an adjacent crew leader or other stranger
giving a crew leader incorrect information.

Drawings, if provided, should be well worn by the end of a project day. Crew leaders who do not
use the drawings risk missing the finer points of work. The drawings are also a good way to
educate volunteers who will be possible crew leaders of the future. Safety should be in the
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forefront of everyone’s mind at all times. Crew leaders should not tolerate any compromise of
safely guidelines, including use of hardhats and goggles. Crew leaders must constantly display
appropriate conservation behavior, also,

Regarding work organization, the crews furthest from the trail head should depart first te avoid
crews having to crisscross each other on the trail. Nothing is worse than to have a large number
of people passing your section of trail while you are working on it. It's very dangerous, also.

Recognition

Recognition or reward can take many forms and is required to maintain the emotional health
of your organization. VOC tries hard io recognize those people who continually strive to further
its mission in the true spirit of volunteerism. Over the years, VOC has given small gifts to key
voluniteers, publicized their efforts through their newsletter, and occasionally sent correspon-
dence to a volunteer’s employer. Recognition costs so little yet reaps so much in return for your
organization. All organizations should delermine appropriate ways to recognize their volun-
teers. Keep them emotionally healthy! Leaders especially are risking themselves, and deserve
special recognition.

Post Project Evaluation

Post project evaluation should occur so that the government and volunteer agencies can
follow-up on a project and determine mission accomplishment. Items considered should
include the technical adequacy of the construction, and the volume of work accomplished. It is
interesting to travel down a mountain trail and observe what different crews have done,
Sometimes even adjacent crews have wildly differing soclutions! This is undesirable, and the only
way for improvement is to make notes for suggested improvements in the future. Also,
sometimes there are design flaws which must be corrected. Drainage patterns have an
incredibie ability to hide themselves inn dry weather! Maybe a small project day can be scheduled
to install extra waterbars, or to unify diiferent sections of the trail regarding clearing, and tread
compaction. This evaluation is required to pinpeint areas where the volunteer agency needs to
improve its operations. Flaws in the {raining system can be identified and corrected, and
construction methods can be improved. These are all required to improve the efficiency of a
volunteer agency's production, o leave more time for volunieers to hike and enjoy themselves.
As was mentioned earlier, VOC is convinced that volunteers want to do the highest quality work
possible. Teaching them properly in advance and positive yet constructive criticism during or
after a project will help optimize your return from them.

Summary

In order to run a successful volunteer project, many factors come into play. The approach VOC
takes is 10 work on the people aspects of the projects, trying lo minimize the impact of projects
on the project organizers, while making them easy and fun for volunieers to work on. VOC also
designs their projects so thatl everyone understands what is expected. Projects which will be
permanent fixtures on the Colorado landscape receive high priority. This will allow volunteers
to come back and enjoy their work. Their recommendation is to study all aspects of your
projects, and fine tune all of them together. Adequate leader training is not going to get you
much if you choose a poor project. Good projecis and adequately trained leaders are of no
benefit without a good safety program. VOC takes the time to develop the entire program. Take
care of your volunteers and they will take care of you and your agency's goals.
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Appendix J QGuality Ensures Project Success

Author’s Note: This document was originally written in 1988 to motivate project organizers to
develop high qualily projects.

Do you as an agency representalive expect from your volunteers what you would from a
contractor? I you do, you are responding to the demands of today's volunteer. Today's
volunteers are savvy individuals who well educated, dedicated and interested in making a
contribution to society. They typically have a deep interest in your project. Maybe they live near
the abandoned rail line that needs to be cleared, or maybe they want to hike the trail you have
proposed for their neighborhood. Some volunteers even take vacations to make their contribu-
tion to our country’s recreation resources! Your project development process should take these
values into account so that you continue to meet volunteers growing expectations.

Volunteerism yields so many benefits to today’s volunteer that agency representatives should
analyze their volunteer programs to ensure thal they are challenging those volunteers who
display expertise and experience; that they have developed adequate safety and leader training
programs to prevent fatigue and injuries, that they are involving volunteers in projects which
are permanent legacies io their children; and that they are organizing volunteer projects that
will result in high guality work.

From your agency’s point of view, the consiant theme of high quality work should be the guiding
light during your project selection, development and execution process. My experience has been
that volunteers, in fact, want to do very high quality work. They can only do the work, however,
that is shown as an example to them, or they are trained to do. Can you show volunteers how
to do exactly what you want? Do you have a training program? In order to optimize the return
from you investment in volunteers I suggest you take a look at your agency's mission and your
overall project development process. Also look at different steps in that process where you can
siress the need for high quality work and its benefits.

During the project selection process, ask yourself if you want volunteers to hike several miles
over trails in need of repair to have them do work further in the backcountry? Do you want to
have volunteers build new cabins when there are existing cabins in the vicinity in need of
repair? Do you want to have volunteers build something that is temporary and will be rerouted
or replaced later? Answer these questions for yourself so that you are satisfied that your
volunteers will get involved in a worthwhile and permanent project. Involve them early in the
project selection process to determine their viewpoint on projects.

During the project development stage, make sure you develop drawings and standards that you
warnt volunteers to attain. A very clear written description or drawing will ensure that volunieers
know what you want. Would you expect a contractor 1o know what you want, or would you give
them a drawing? Pul all of the information the volunteers will need in these notes or drawings.
It frustrates volunteers if you come along later and change your mind on something. A good
package or drawings might even be required al one of the more mature conservation organiza-
tions for their review and project approval process, or entice others by indicating that you know
what you want. Notes are put on the drawings to motivate volunteers, as opposed lo notes on
contract drawings which instruct contractors. Adjust your point of view and tone appropriately.
Also develop an estimate of volunieer time required for each task so that enough volunteers are
scheduled to carry out lasks. If volunteers do not have enough time or if enough volunteers are
not scheduled, they can not do quality work.

Development of a crew leader and volunteer training program will also be required during your
project development stage. These are required io ensure that on the project day that everything
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will run smooth, and be executed safely. Build into your training program an update loop
whereby you tell leaders and then they pass on to volunteers that an agency representative will
come by periodically to inspect work and offer suggestions for improvements. It is best if only
one agency person, both diplomatic and mature, functions in this role, even on a 100 person
project. Knowing this in advance, leaders and volunteers will gladly accept suggestions, and
add that last little 10 percent of effort to truly make a worthwhile contribution to a project.
Explaining to leaders and volunteers the reason why you want things done a certain way will
transfer to them an insight into quality.

During the project execution stage, be on hand to demonstrate exactly what you want in terms
of trail solutions, or crafismanship of woodwork. If you can not do it to your own expectation,
how will you be able {o communicale your expectation o volunteers? Once a volunteer sees a
demonstration, you will be surprised at their ability to accomplish what you want. By my
experience, the older people are, the faster they learn. But even children will surprise you at
their ability to follow a good example. Also remember to demonsirate safe and efficient work
habits. Wear all protective equipment required, and require others to do so also.

Volunteers can be a very valuable resource that your agency can rely on in the future and should
be treated as such. Adequate time in project preparation will be invaluable to furthering your
agency cause if you develop an overall program that incorporates and expects quality and
excellence at each step of the process. If you choose and develop a high guality project, and
supervise project day execution (complete with demonstrations) you will be well on your way
towards a high quality product. Expect from your volunteers what you would expect from
contractors and your volunteers will be very proud of the work they have done and they will be
responsible for your project’s success. They will leave your project area with the satisfaction and
knowledge that they carried out work that was equal to or better than a contractor’s. They will
then be advocates for your agency’s cause, and further the cause of conservation in general! In
the long run, everyone benefits from high quality volunteer projects,

Page.J -2 Mountain Trails Management: An Qutline



Appendix K Crew Leader Development Guidelines

Author’s Note: This document was wrilten for the Colorado Trail Foundation in 1989 for
weeklong crew leader training projects on the Colorado Trail.

Introduction

Well trained crew leaders can be a great assel Lo a trails management program. Crew leader
trainees are best selected from successful volunteer projects. If you do not have a program yet,
consider developing a leader development program right from the very beginning. Start with
slide shows, lectures and field {rips to local areas. Begin your leader training programs when
you begin your trail planning and you will have enough leaders when it comes time to build
your trails.

Those starting a new program will have to train the first round of leaders themselves, Or, you
can have someone come in from outside your park and teach them for you. It is really important
that you carefully select your first crew of leaders. These people will form the bridge of
information to successive leaders and crews.

You will also have to develop a crew leader training agenda, a process, and some sources of
leaders. Skills that leaders have in their toolkit already should be identified, as well as other
qualifications and commitment requirements.

One of your jobs as a crew leader is o convey to the volunteers thanks f{or their commitment to
the legacy of outdoor recreation resources for our future generations. Periodic comments during
the week will insure this. The real goal of our work should be to return to work or our families
well relaxed and refreshed with the knowledge that we/they have really contributed sornething
to the trail, Strive to develop new insights into how can respond to individual crew person’s
needs to achieve this. The results of a crew leaders labor should be: 1) volunteers whoe are
refreshed at the end of the week, 2) volunteers who return, 3} volunteers who bring back a friend
or encourage others to enjoy working on the trail, and 4) volunteers who have such a successful
experience that they undertake other responsibilities in the organization including crew leading.

In order to be a successful crew leader, you musl be comfertable with all aspects of leadership
on the trail, whether its with the leadership skills, technical skills or interpretive skills. In a
word, your TOOLKIT must be reasonably full, and always ready to be expanded.

In order to realize true growth in your organization, the balon must be passed to a new
generation of people who are willing {0 undertake an increased responsibility of stewardship
towards our great recreation resources. At an average rate of 30-50 feet of trail per day, one
individual can only do so much work. Therefore, new crew leaders must be developed, and you
must be constantly thinking about who can be a potential crew leader, or who can take on an
increased role in your organization.

Please be reminded that leadership on a conservation project is very exciting, Your success will
be measured be how much you can make your projeclts exciling lor your crew leaders and
volunteers. You will atlain great joy [rom your projecls and your crews, and you have a great
opportunity to instill in others a sense of accomplishment, pride in their work, and the ability
to reflect back on a unique experience. Leadership responsibilities must be taken seriously, take
the excitement that goes with it and yet also as a wonderful privilege. You will truly enjoy your
choice and initiative.

Mountain Trails Management: An Outline Page K- 1



The leadership aspects of crew leading is best explained in one sentence: Leadership is best
displayed by example. If you want your crew to do something a certain way, you had better do
it that way yourself! If you need volunteers to help you do a certain chore, volunteer to be one
of them. Ask "Wha would like to help me set up the cook tent?". If you want your crew to wear
hard hats as the Forest Service requires, you had better be wearing yours. If you want frail or
a cairn built a certain way, you had better be able to demonstrate how you want it done. As
crew leader, you must be constantly cognizant of how your actions will affect your crews actions.
Be constantly thinking about how you can incorporate examples of camp organization or
technical skill development into your work week. Think back on this week, and ask yourself
about the various aspects of this training seminar and how you would have done things the
same or different. Remember: Leadership is best displayed by example.

Leaders are also best when they are silent most of the time, only exerting leadership when
necessary. If someone has a way of cooking eggs, you would let them do it if it is acceptable.
You would nol redirect them solely because they do it differenily than the way you would do it.
The same goes true for building trail. If the end product will be the same, let them do it their
way, as long as it conforms to salety standards,

Suggestions work better than directions. Also explain why we do things certain ways. If
volunteers understand why, they will be able Lo develop their own insight into problem solving.

There are several ways that you may pursue increased knowledge and experience regarding
your crew leading skills. You need to be constantly growing, and searching for ways to improve.
Pick up a book on leadership. Discuss leadership with a friend or other crew leader. Debrief
your project, or other projects you participaie in. In addition, evaluation forms, questionnaires
and simple phone calls to those on your project or your training instructors can be beneficial.

Safety

Your primary responsibility as a crew leader is the safety of your crew. If we can not do tasks
safely, we will not do them. You must be aware of all techniques and procedures necessary for
a sale camp, access oul to your work site and back to camp as well as safe work during your
project. Ensure that your volunteers conform to safe camp practices, especially cooking and
around the campfire. Fires can be tragic.

Crew leaders should review wilh their crews suggested contents for a day pack, how things are
anticipated to go on the work day, how access should be attained out to the trail, some
anticipated problems, and other ithings peculiar to their particular project.

Crew Organization/Differentiation of Tasks

A wise crew leader will efficiently organize their crew to optimize results from each member, You
can slart with [inding out what crew members like to do and work from there. Not everyone will
like to do a certain task, and in that case, diplomacy will be required. Be advised that the 'more
mature’ crew members are usually the wisest: they work the most efficiently and are easiest to
teach. These people are usually in their forlies or older. Younger persons are usually stronger,
but usually take breaks to rest from working too quickly. People needing a break from the
heavier work can usually do the routine things such as clipping branches. A combination of
these people and tasks and people is desired. If you develop an older person’s point of view on
cairn construction, for example, they will be able to organize younger persons to haul rocks for
the cairn. You as a crew leader can then go on to other things.
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You may consider, on the other hand, a specialized crew for a certain task that they might
accomplish for an extended section of trail. Stump removal is a good task for teenagers. They
can go along in advance of others and remove all stumps at their own pace. Consider this also
for rock removal. Crew members learning the very fine point of tread cutting and finishing can
follow behind others and ensure good backslope and outslope. Experiment a little and work with
what is best for you.

Differentiating a task small enough to handle goes hand in hand with your crew’s organization.
There can be rough tread cutters, tread finishers, rock haulers, iree limbers, and stump
removers. When communicating the specific task at hand, be sure to cover all the aspects
required, vet also relate these back to the anticipated trail tread. An example of this would be
stump rermnoval. All roots greater than 2 inches need to be remaoved, yet you do not have extend
beyond the Hmits of the trail corridor.

Interfacing with Agency Personnel

Each crew leader working with a different agency will have a slightly different approach to
things. It is impertant to work this out at the very beginning. The agency that provided fire wood
for you last year may not be able to provide it this year. The same goes for nearly every other
aspect of the work. Find out what this year's strategy is going to be early on. Maybe there will
be a little different specification for drainage structures, or other {rail requirement. Remain open
to input from the agency representative,

Your job as crew leader is to interpret agency direction for work and communicate their
concerns to the volunteers. You are also the intermediary if your crew needs additional wafer,
fire wood, or needs letters mailed. Try to set up an agenda for these things to make sure they
run smoothly, Monitor supplies and stockpiles to ensure timely resupply.

Estimation of Materials, Time to Carry Out Tasks

It is important to develop good estimates of what your crew can do so that you can stay a few
steps ahead of them, constantly encouraging them so that they produce well. Nothing is worse
than telling a crew that they can be expected to do a certain series of tasks during the week,
and then they only finish half of the original estimate. On the other hand, you really do not
wanting your crew doing three times your prediction, elther. Keep group meorale in mind when
you develop estimates for materials and time.

As crew leader, you will be required to make estimates for materials and the time required to
carry out tasks. If a stone wall is required on a section of trail, the crew leader must be able to
guickly come up with the nature, size and amount of stone required. This can get a small group
of crew members started looking for rocks. In the mean time, you can stake out the beginning
and end of the wall for someone to start cutting the footing trench. Monitor the estimates, and
the progress. This can significantly affect your work. If on Monday you think you will be able to
do x, y. and z tasks, and you are only half done at the end of the day, reconsider your weekly
production.

Several quick and easy units of measure are available to you as crew leader. A 100" surveyors

tape, a carpenters ruler, a calculator, and a note pad and pencil can assist you in making

estimates. (Pacing can replace the need for a tape.} Strive to develop your own knowledge of as
many tasks and units of measurement as possible. Know how many inches are in a foot, feet
in a yard, cubic feet in a cubic yard {the district may deliver a truckload of gravel for you],
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shovels in a bucket, pounds per cubic foot of rock, pounds per bucket full of water, and how
many nails are in a pound of certain sized nails.

Tool Discussion

Crew leaders must be aware of each tools purpose, correct usage, sate usage, and maintenance.
They must also be able to communicate this information to the crew. This knowledge will ensure
successful tool use, safety and enjoyment of the tools.

Tool purpose is very important {o recognize. Most tools are specialized in nature. Correct usage
will be safe, easy and efficient. Crew leaders should know and be aware of each tools intended
use. This will result in comfort for the user. If you are unaware of proper usage of a tool, check
with an expert. Maybe someone on your crew has experience using it, or maybe your agency
host knows correct usage. Proper training is required for chain saw and other technical tool
use.

Make sure each volunteer is using the tools correctly. Correction is required early in the first
day of use. Occasionally, you will get crew members who use tools incorrectly even after an
entire week with repeated, yet gentle corrections. Correcting errant volunteers early is important
lo prevent this type of misuse as well as copy cat misuse. Few tools require raising them above
the waist. Short precise strokes are much more efficient than over the head swings, Tools must
be used for the right task. This will prevent needless breakage or damage to tools. Broken
handles on pulaskis and shovels are almosi inexcusable)

Tools should be properly maintained and removed from service if unsafe. It is imperative that
volunteers not use those tools that are not in good repair. Injury can occur. Your agency host
should provide you with a file for iread cutting tools. Heads should be tightened on all tools as
well, Make sure you consult with the agency you are working with before you actually maintain
the tools. Each agency has a little different procedure for maintenance,

Transportation of lools should be such that risk to volunteers is minimal in the event of a slip
or fall. All protective sheaths must be used. In general, the sharp edge of the tool should be
carried pointing away from the body. This is especially true of tools such as a macleod. If a
person carrying a macleod falls, the tines can cause serious damage. Having the sheath on, and
carrying the tool with the tines facing down will minimize injury. Tools should also be carried
on the downhill side of the trail if possible. A person who siarts 1o fall can release the tool to
minimize injury. Carrying the tool on the uphill side, a person is likely to fall onto the tool.
Volunteers must use their best judgement in this area. Crew leaders should correct miscarrying
of tools immediately.

Maintenance of a safe distance between volunteers carrying tools into the project site is also
required. Crew members passing through a section of trail being worked on should ask the
workers to stop to allow safe passage.

Your agency representative may call you in advance of the project and ask what kinds of tools
are required. A very good recommendation is to have 1.5 to 2 tools for each person on the crew.
For a crew of 15, then about 23 to 30 tools should be provided. Request a sharp trail cutting
tool for each crew member. These would normally be a pulaski or a macleod. (Pulaskis are the
preferred trail cutting tool.) Then add in 1 rock bar for every 7 crew members, 1 round shovel
for every seven crew members, several saws, several loppers or clippers, and a few buckets.
Hardhats should be provided for each crew member. Different agencies might have some unique
tools for their area. Make sure you know how these are 1o be used before you agree to accept
these tools in lieu of pulaskis or macleods.
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Problem Solving

Crew leaders require good problem solving skills. Problem solving involves:
¢ Problem identification;

* Identifying proper design details;

» Determining factors that affect the solution;

¢  Determining the design criteria;

+ Determining if several design details interrelate;

* Understanding how the trail will be used;

* Predicting the vegetation potential in the area;

* Assessing what materials you have access to;

« Assessing what human resources you have;

* Determining if you need to consult with the agency representative;

* Asking if there is someone with more experience than you on your crew; and

s Determining if there is lime today, tomorrow or this week to do the task?

Visualization

One of the hardest things for a volunteer to do on a trail project is to visualize a solution to a
complex problem thal they have never seen before. Your job as crew leader is to be creative in
describing or showing a volunteer what you want. Motivation as to a good sclution is a good
start, as is describing a solution process, as is describing what you want as an end result.
Demonstration is also a good way 1o go. I you want a certain shape stone that is 500 feet from
your work site and there are less desirable stones closer by, you better volunteer fo help carry
some of the stones. Explaining why you need an exact size or shape will also do much to further
your caiise. :

Use the materials you have on hand to help indicate what you want, also. Holding a pulaski
handle on a slope will indicate to volunieers the anticipated outslope on a trail.

Creativity

Why should we do things the same old way all the time? If you were on a crew that had a great
way of doing things, why should not you incorporate that technique into your crew? These ideas
mainly apply to the leadership and organizational aspects of the work. Be creative in your
problem solving, your crew organization, and the ways you encourage discussion,

Standards and Uniformity

Believe it or not, there are design standards already developed for different portions of the
Colorado Trail. The clearing widths and cross slopes have already been established. Whereas it
seems unlikely that the entire trail will be uniform from Durango to Denver, its general
characteristics should be. It should then certainly be uniform on your section of trail. If you
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have waterbars Lo put in, they should all be the same in the general area. If you have several
cairns to build, they too should have uniform craftsmanship.

Bold Solutions

It is important to remember that trail work revegetates, and that we want to ensure durahility
of the trail, That is why we are discussing the concept of bold solutions. If your trail route goes
up and down over 2 or 3 little humps in just 20 or 30 feet, why not smooth it all out and establish
a nice profile of consiant grade? Only a little extra work will be required, and yel it will greatly
benefit the trail users. The same is true for wall constructionn and incorporation of other
structures. Try to visualize the solution in 20 or 30 years of use and ask yourself if you would
do the same solution again after that period of time. Think back ahout the major perceptions
you have about trails you have hiked, or visias you have viewed. I'll bet you remember the bold
aspects of your experiences: the waterfalls, the grand views, the large and long stone walls, the
beautiful cairns, the hand crafted bridges.

Physiology of Use

Crew leaders and crew members should be aware of the physiology ol use {or the different types
of trail users, Pedestrians, mouniain bikes, horses and cross country skiers will be the common
users of the trail. Horses have a tendency to drift to the outside of a trail if no barriers are
proximate to prevent this. Pedestrians have to tendency to shy away from intrusive vegetation,
or to walk on gentle cross slope portions of a trail. Pedestrians also have a gait. When you are
building trail, you need to periodically walk or ride a section of trail to ensure that it feels
comlfortable to you.

Rehabilitation of Disturbed Areas

It is always our responsibility to rehabililate areas that were previously disturbed. This
demonstrates our concern for our forests. The district personnel working with you should have
a revegetation or rehabililation plan for an area. Scarification of compacted ground, transplant-
ing of plants, constructing barriers and spreading of seed are just a few of the technigues used.
You as a crew leader must realize the importance of these activities and communicate them to
your crew. Strive lo be creative in assisting the district personnel in removing all trace of
previous impacts.

Journal

Keeping a journal can be a good way to reflect on the crew experiences in future years. Journals
have been found to be extremely successful in recording unique insights into the trail work, A
suggestion might be for each crew leader to provide a hard bound 'Nothing’ book or a real
journal for their crew. About five or six dollars can be a small coniribution for the return of joy
in later years. Crew leaders would be well advised to be an early entrant. Having people write
in their current or planned addresses and phone numbers is also a good idea.

Importance of Recognition

It is important to recognize your volunteers for the work that they do and {he growth they
exhibit. Simple thank you’s are very effective, as are pais on the back. A review of a stone wall
or other significant work in group format will bring recognition to the builder. During the Friday
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night recognition ceremony, be sure io do a complete rundown of all of the significant
contributions that people made to your project.

Delegation Skills

It is important for crew leaders to realize that they do not have to do everything themselves. As
a matter of fact, they probably can not. That is why they are given a crew. With this in mind, it
is important to develop delegation skills. Several items should come to mind when developing
these skills. They include: the knowledge in your own mind what the task is, the understanding
of what skills are required, the knowledge of the skills of individual members of your crew, and
the accurate transfer of information that person needs to carry out the task, Strive to attain
greater and greater insights into this skill so that you can maximize your coniribution to the
project and develop your crew members to the greatest extent possible,

Interpretation

A good crew leader will have as one of their gkills in their toolkil, the ability to share a unigue
insight into one or more aspects of natural history, or will be able to encourage general
discussion with those on your crew who have experiise in this area. A good question to ask
yoursell in this regard is: "What can I as an individual bring to this group of people who have
chosen to spend a day or a week improving our nation's recreation resources?".

It might be that you have an interest in birds, or maybe geology. You might be able to tell stories,
or encourage others to tell stories. Pick a topic, and begin to be able {0 share with others to help
make their week more enjoyable. Even sharing a hobby you have might be of interest to someone
on your crew. The joy you plant in someone else will come back to you.
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Appendixz BB Colorado State Trail Legislation

Artficle 11
Recreational Trails

33-11-101. Short title. This article shall be known and may be cited as the "Recreational Trails
System Act of 1971".

33-11-102. Legislative declaration. (1) In order to provide for the greatly increasing outdoor
needs of a rapidly expanding Colorado population for public access to, travel within, and
enjoyment and appreciation of the out-of-doors areas of Colorado and for the conservation,
development, and use of natural resources against fire and other natural and geological
hazards, it is hereby declared to be the public policy of this state and among the purposes of
this article to: Increase the accessibility and encourage the use of such natural resources by
the residents of this state and by nonresidents; provide opportunity for the development of
public and private facilities for persons visiting and utilizing the natural resources of this staie;
encourage an increase in riding, hiking, bicycling, and other compatible recreational activities
as influences for the improvement of the health and wellare of the people; and to provide for the
needs of specialized recreational motor vehicles. It is recognized that joint simultaneous trail
use by motorized and nonmeoforized interests may at times be incompatible, and it is the intent
of this article to provide separate trails and facililies for each of such motorized and non-
motorized interests, when feasible.

(2) To implement the provisions of subsection (1) of this section and as additional purposes of
this arlicle, the state may: Establish and maintain trails on a statewide basis to conmect, when
feasible and practical, the units of the parks and outdoor recreation system, federal recreational
lands, and other trails systems; perpetuate and provide the use of and access to regions and
trails of special or historic interest within the state; assist local governments in serving the
requirements of the urban and other populations centers of the state; encourage the multiple
use of public rights-of-way and utilize to the fullest extent the existing and future scenic roads,
highways, parkways, and federally administered irails where feasible as recreational trails;
encourage the development and maintenance of recreational trails by counties, cities, and
special improvement districts and assist in such development and maintenance by all means
available; coordinate trail plans and development among legal jurisdictions and with the state
and federal governments; encourage, when possible, the development of trails on federal lands
by the federal government; and promote at all levels of government a more complete use of all
or any portion of public property for recreational purposes.

33-11-103. Definitions. As used in this article, unless the context otherwise requires:
(1) "Committee" means the Colorado recreational trails committee.

{2) "Local government"” means a city, town, county, city and county, or political subdivision of
the state charged by law with and engaged in the administration of a parks or recreation
program. '

(3) "Motorized trails" means trails for the use of motorized vehicles where designated in the trail
plan and as posted on the trail, as may be required by law.

{4) "Nonmotorized trails" means riding, hiking, bicycling, and other recreational tralls for the
use of the public on which motorized vehicles are prohibited except in emergencies,

(5) "Recreational trail” means a trail which is used for a recreational purpose, such as hiking,
horseback riding, snowshoeing, cross-country skiing, bicycling, or the riding of motorized
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recreational vehicles along routes of scenic, natural, historic, geologic, or water-oriented
interest.

(6) "Riders" and "riding" means, respectively, horseback riders and horseback riding, snowmob-
ile riders and snowmobiling, and recreational vehicle riders and recreational vehicle riding.

{7) "Trail corridor” means the recreational trail plus a scenic or recreational easement, if such
easement is acquired as a part of the recreational trail and if it is essential to the recreational
experience of the {rail user.

33-11-104. Acquisition. (1} In order to provide recreational trails in a statewide system of
positive recreational value, the division may acquire reasonable trails rights-of-way or
easements. In selecting the rights-of-way, full consideration shall be given to minimizing the
adverse effects upon the adjacent landowner or user and his operation. Development and
management of each segment of the trails system shall be designed to harmonize with and
complement any established multiple-use plans for that specific area in order to insure
continued maximum benefits from the land. Acquisition shall be, whenever possible, through
donations, purchased with donated funds, or through easements and exchanges. When such
methods fail, the division may authorize expenditure of state appropriations for acquisition in
fee. Agreements for less than fee shall be for terms of not less than twenty-five years whenever
possible.

(2) The division may abandon all or atty portion of a trail or easement acquired for irail purposes
which is no longer necessary for such purpeses, or it may {ransfer any trail or easement
acquired for trail purposes to a local government having jurisdiction over the area in which the
trail or easement is located if such local government agrees to maintain and operate the trail.

(3) The division shall notify the owner of land through which any trail or easement acquired for
trail purposes passes prior {o entering into an operating agreement for that trail with any local
government, and it shall secure the consent of the landowner prior to the transfer of any trail
or easement acquired for trail purposes to a local governmernt.

{(4) Nothing in this arlicle shall permit {he acquisition of recreational trails by proceedings in
eminent domain by any state agency; except that, when a recreational trail is included within
a highway right-of-way, the state department of highways may acquire such contiguous land
as a part of the right-of-way as is necessary to permit the uninterrupted continuation of the
recreational trail.

33-11-106. Recreational trails committee. (1} There is hereby created the Colorado recrea-
tional trails committee, which shall be advisory and shall consist of seven members to be
appointed by the board. Members shall be appointed for terms of four years. No member shall
serve more than two consecutive terms. One member shall be appointed from each congres-
sional district, and one member shall be appointed from the state at large. The committee shall
include in ils membership representation of the broad specirum of trail users, Vacancies on the
committee shall be filled for the unexpired term by the board.

{2) The commitiee shall meet not less than four times annually 1o advise the division on all
matters directly or indirectly pertaining to trails and their use, extent, and location and the
objectives and purposes of this article.

33-11-106. Responsibilities of committee. The committee, with the approval of the board,
shall coordinate trail development among local governments and shall assist local governments
in the formation of their trail plans and advise the board quarterly of its findings. In carrying
out this responsibilily, the committee shall review records of easements and other interests in
land which are availabie and may be adapted for recreational trail usage, including public lands,
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utility easements, floodplains, railroad and other rights-of-way, geological hazard areas, gifts of
land or interests therein, and steep slope areas. The committee shall advise the board in the
development of uniform standards for trail construction which may be adopted by the board for
statewide use and which shall be made available to participating local governments. The
committee shall offer plans and methods for funding a trails system through user fees or other
financing methods.

33-11-107. Aid to local governments. The board is authorized to make funds, appropriated
by the general assembly for the purposes of this article, available to local governmentis in
accordance with criteria developed by the committee and adopted by the board. The committee
shall advise the board of its recommendations for the allocations of such funds among
participating local governments.

33-11-108. State trails system. (1) The board shall designaie a slate trails system. The trails
comprising such system shall meet criteria established by the board and shall be consistent
with objectives of this article.

(2) The board shall establish a procedure whereby federal, state, and local governmenis and
nongovernmental organizations may propose trails for inclusion within the system.

{3} In consultation with appropriate federal, state, and local governments and nongovernmentat
organizations, the board shall establish a procedure for review and public hearings upon
proposals for the inclusion of trails in the system.

(4) The board may participate in the planning, establishment, development, and long-term
operation and maintenance of segmentis of national scenic trails which might be authorized by
the congress of the Uniied Staies.

33-11-109. Trails categories. (1) Any of the following categories of trails may be established:

(a} Cross-state trails which connect scenic, historical, geological, or other significant features
which are characteristic of the state;

(b) Water-orienied irails which provide a designated path to or along lakes, streams, or
reservoirs in which water and other water-oriented recreational opportunities are the primary
points of interest;

{c) Scenic-access trails which give access to quality recreation, scenic, historic, or cultural areas
of statewide or nationwide significance;

(d} Urban trails which provide opporiunities within an urban setting for walking, bicycling,
horseback riding, or other compatible activities, Where appropriate, urban trails shall connect
parks, scenic areas, historical points, and neighboring communities.

{e) Historical trails which identify and interpret routes which were significant in the historical
settlement and development of the state.

{2) The planning and designation of trails for ihe state trails system shall take into account and
give due regard to the interests of federal agencies, state agencies, individuals, and interested
recreation organizations. The categories set forth in subsection (1) of this section need not be
used to label specific trails, but the division shall assure that full consideration is given to
including trails [rom all categories within the system.

33-11-110. Uniform signs and markers. The board may establish uniform signs and markers
including thereon appropriate and distinctive symbols. Where trails cross lands administered
by federal agencies, such markers may be provided and erected by the appropriate federal
agency at appropriate points along irails and maintained by the federal agency adminislering
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the trails in accordance with siandards mutually established by the division and the federal
agency concerned. Where trails cross lands of state or local governmental agencies, the division
may provide such uniform signs and markers to such agencies in accordance with written
agreements and may require such agencies to erect and maintain them in accordance with
standards established in such agreements.

33-11-111, Cooperation with state agencies. The staie department of highways, the state
board of land commissioners, the Colorado land use commission, the urban drainage and flood
control district, and other siaie agencies and political subdivisions having jurisdiction or control
over or information concerning the use, abandonment, or disposition of highway or utility
rights-of-way or other properties which may be suitable for the purpose of improving or
expanding the state trails system shall cooperate with the division to assure, to the extent
practicable, that any such properties which are suitable for trail purposes may be made
available for such use.

33-11-112. Trails enforcement. It is unlawful for any person, except a parks and recreation
officer or other peace officer, to operate a motorized vehicle on a designated nonmotorized trail,
Any person who violates this section is guilty of a misdemeanor and, upon conviction thereof,
shall be punished by a fine of twenty-five dollars.
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Appendix CC

Sources of Equipment

Forestry Suppliers, Inc.
205 W. Rankin St.
Jackson, MS 39284-8397
(800) 647-5368

(601) 354-3565

Ben Meadows

3589 Broad Street
Allania, GA 30341
(800) 241-6401

FAX (800) 628-2068

Surveyor’s Supply Co
(800) 334-0095

Cross Cut Saw Co.

P.O. Box 7870

Seneca Falls, NY 13148
{310) B68-5755
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Appendix DD

Combined Glossary of Trails Terms

Compiled from glossaries of the following trails documents:

National Park Service, Denver Service Center. 1983. Trails Management Handbook. Lakewood,

CO: . [NPS]

US Forest Service. n.d. Guide_for Mountain Trail Development. Lakewood, CO: . [FS]
Proudman, Robert D. and Reuben Rajala. 1981. Trail Building and Maintenance. Boston, MA:

Appalachian Mountain Club. [AMC]

Stanley, Harvey and Hartesveldt. 1977. A Report on the Wilderness Impact Study. San Francisco,

CA: Sierra Club Bookstore. [WIS]

Pennsylvania State Trails Program, 1980. Non-Motorized Trails /An Introduction to Planning and
Development. Harrisburg, PA: Peninsylvania Bureau of State Parks, [PG]

Combined Glossary of Trail Terms

Abutment

The foundation of either exireme end of a
bridge that supports the superstructure
{sills, stringers, trusses, or decks). [NPS]

Anchor Row

That row of larger stones used to anchor
slone paving to undisturbed ground. [Au-
thor}

Annotated Notes

Those notes written for construction which
include detailed descriptions of the work re-
quired to accomplish the intended im-
provements to the trail corridor. [Author]

Backcountiy

Areas away from vehicle (wheeled} access;
land remote from public or heavy use roads;
occasionally used in reference to de facto
wilderness, especially within National
Parks. [W1S]

Backpacking

A method of visiling remote regions for re-
creational purposes by means of carrying all
iterns needed for survival and recreation on
one’s back in a backpack; the combined ac-
tivities of hiking with a pack or bag with
straps, or attached to a frame with straps
over lhe shoulders, used to carry cargo on
one’s back and, camping out with supplies
carried in.such a pack. [WIS]

Backslope

The cut bank formed hy the excavation ex-
tending upward from the tread. [NPS]

Ballast

That material {usually crushed stone) in a
railroad used to transfer the load from the
ratlroad ties to the embankment below. [Au-
thor]

Base

The primary excavated bed of a trail upon
which the tread, or finished, surface lies.
[NPS]

Batter

The receding upward slope on the outside of
a structure or wall, {Author]

Mountain Trails Management: An Outline

Page DD - 1



Berm

The ridge of dirt or rocks placed on the out-
side of the trail base, [NPS]

Blaze

A standard trail mark cut into the bark of a
tree with an axe to designate the trail loca-
tion. (FS]

Blowdown

A fallen tree or large limb encountered
within the trail area to be cleared. [PG]

Boulder Stones

Stepping stones (see siep stones) made from
boulders {usually larger than 12 inches).
[Author]

Bridge
Any structure spanning and permitting pas-

sage over a river, siream, chasm, canyon, or
road. [NPS]

Cairn

A constructed mound of rock located adja-
cent to a trail. Used in open alpine areas or
mountain areas where the tread is indis-
tinct. [NPS)

Campsite

A place one or more people use temporarily
for sleeping, eating, relaxing, and carrying
on various activities (permanent facilities,
i.e., firepits, toilels, tables, corrals, may or
may not be present); an area designated flor
camping. {WIS]

Carrying Capacity

Number of people which the land can ac-
commodate and still retain its wilderness
characteristics related {o its ability to pro-
vide experiences of a certain specified mini-
mum quality to the individual participants;
number of visitors (probably broken into
specific categories) which an area can toler-
ate without damage. [WIS]

Classification

The general designation indicating the stan-
dard of a trail, [FS]

Clay

A fine-textured soil which usually breaks
into clods or lumps that are hard when dry;
quite plastic and sticky when wet. {AMC]

Clinometer

Instrument used for measuring angles of ele-
vation or inclination. (NPS]

Cobble Drain

A cobbled improvement to the trail surface
which allows drainage (usually from a inter-
mittent wet seep) across the trail for contin-
ued passage along the trail without damage
to the soil. [Author]

Contour

A line on a map connecting points of the
land surface that have the same elevation.
Relating to this publication, contour refers
to landforms which trail alignments must
follow in order to provide a free-flowing
travel sequence. [PG]

Corduroy Puncheori

A log structure laid on the ground for the
purpose of crossing swampy areas. Usually
consists of stringers, decking, and often a
soll or loose gravel tread on top of decking,
[NPS)

Critical Point

That point of the trail cross seclion which is
the outer limit of the trail and on undis-
turbed ground from which point trail width
measurements originate. [Author]

Cross-Country

Travel in backeouniry or wilderness other
than on established or readily identifiable
trails, roads, paths; travel (though not nec-
essarily just foot travel} over terrain without
benefit of trail, road, path or other improved
routes. [WIS]
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Cross Slope

The measurement of the prevailing existing

grade or trail cross section taken perpendic-
ular to the existing or proposed trail center-
line. [Author]

Crowned Trail

That cross section condition where the trail
surface is built up from the surrounding
area (and sloped for drainage) usually by ex-
cavating irenches parallel {0 the trail profile
or from an external borrow source. [Author]

Curvilinear

A free-flowing movement pattern character-
ized by the general absence of straight trail
segments. [PG]

Damage

Injury of any kind to plants, animals, that
may be temporary or permanent, {implying
no exact or quantilailive meaning); changes
to organisms or ecosystems that are long-
enduring and regarded as detrimenial by
mankind. [W1S]

Declc or Flooring

That part of a bridge structure that provides
direct support for trail traffic. [NPS]

Degree of Difficulty

A rating of trails or trail segments estab-
lished to delermine the experience level
(novice, intermediate, advanced) which
should use them. [PG]

Destination Trail

A trail which connects two distinct points (A
to B) rather than returning the user io the
original beginning point. [PG]

Disperse Use

To spread backcountry/wilderness users
over a broad area, rather than allowing
large numbers to concentrate in one area;
move users from an area of higher concen-
tration of use to one of less use; to redistrib-
ute use within an area so as to avoid
overuse of historically popular and overused
area; spread visitors out over as wide an
area as possible in a somewhat evenly dis-
iributed pattern. [WIS]

Dorninance

Expresses the size or bulk of the stems of
each species in relation to space, [WIS]

Drainage, Cross

Running water in swamps, springs, creeks,
drainages, or draws that the trail must
cross, [NPS]

Drainage, Surface

Rain or snow runoff [rom the surface of the
tread. [NPS]

Duff

Organic matter or a deep mat of tree nee-
dles or leaves in various stages of decompo-
sition on the ground of a forest. [NPS}

Ecological Impact

A measurable or observable disruption,
damage or change to the interrelationship of
plants, animals or physical attributes of an
area that affect organisms; damage to the
physical environment, or especially to the
living organisms. [WIS]

Ecological Region

Drainage basin where similar climate and
substrate have produced an integrated set
of ecosystems. [WIS]

Ecology

The study of inlerrelationships between or-
ganisms and their physical environment.,
[WIS]
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Ecosystermn

The cooperative functioning of a biotic com-
munity and the non-living environment; a
functioning, interacting system composed of
two or more living organisms and their effec-
tive environments, both physical and biolog-
ical; any unit that includes all of the
organisms in a given area interacting with
the physical environment so that a flow of
energy leads to clearly defined trophic struc-
ture, biotic diversity, and material cycles
(i.e. exchange of materials between living
and non-living parts} within the system
(ODUM). [WIS]

Embankment

That engineered soil structure used to raise
the trail, rail bed or roadway profile ahove
the existing grade. Embankments are usu-
ally used to cross drainages or other low
points. [Author]

Environmental Impact

Addition, removal, change, or damage to
any aspect of the biological or physical char-
acteristics of an area; damage plus its ef-
fects on wilderness users, i.e. noise, odors,
visual insults, eic. [WIS]

Flagging

That material used for marking purposes
during the locaiion, design, construction or
maintenance phases of a project. [Author]

Flat Profile

That trail, rail bed or roadway profile which
is less than approximately 3 percent in both
the longitudinal {parallel to center line) and
transverse (perpendicular to center line) sec-
tion. Usually this profile is built up above
the surrounding grade for the purposes of
positive drainage. [Author]

Foot Traffic

Passage over an area by people on [oot; the
circulation of pedestrians over an area. [WIS]

Footing Trench

The trench excavated below a siructure usu-
ally to undisturbed ground which serves to
support the structure. [Author]

Ford

A natural stream crossing improved suffi-
ciently for use by saddle or pack animals
and trail users. [NPS]

Fragility

The relative susceptibility of a given compo-
nent of an environment, or of the composite
environment, to damage from external
forces and activities. {WIS]

Full Bench Trail

The most stable of trail, rail bed or roadway
cross section conditions where the surlace
is completely cut into a hillside to undis-
turbed grade. [Author]

Grade Dip

A reverse In the grade of the trail accompa-
nied by an angling outslope that will divert
water off the trail. [NPS]

Grade, Maximum

The steepest grade permitted on any part of
a trail, [NPS]

Grubbing

To dig, to clear of roots, to uproot shallow
roots near or on the ground surface; also
grubbing of tree stumps. [NPS]

Hardpan

A layer of rock, or compacted clayey layer of
soil which forms a durable and generally
erosion-free trail surface, [PG]

Horizonial Alignmerd

The course of a trail as it meanders across
the landscape. [PG]
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Horizontal Clearing Width

That width which must be cleared of all sur-
face vegetation, rocks, and other obstruc-
tions which would otherwise infringe upon
freedom of trail passage. [PGj

Landing

That portion of a switchback between the
upper and lower legs with a low profile
grade which functions as the turning sur-
face for users. [Author]

Litter

Waste materials, scraps, or carelessly
dropped objects strewn about the land-

scape. WIS}
Loam

A mixiure of different grades of sand, silt,
and clay; it has a gritty feel, yet is fairly
smooth and plastic. [AMC]

Loop Trail

A irail which returns the user to the origi-
nal beginning point. [PG]

Maintenance Activity

A specific type of work that is carried out to
keep a trail in its originally constructed ser-
viceable standard. [FS}

Muaintenance Level

The degree to which each maintenance ac- -
tivity must be performed to satisfy the pur-
pose and the safe use of the trail. [FS]

Management

The practice by responsible lawful authority
of selting regulations, devising rules, enforc-
ing laws, informing the public, locating
trails and facilities (including campsites)
such that the land serves the purposes for
which it is to be managed; the use of regula-
lory powers to enable supervisory organiza-
tions to control use/misuse of natural
areas, i.e. stock limitations, firewood use
limitations, etc. [WIS]

Measuring Wheel, or Cyclometer

An instrument that measures circular arcs.
A device that records the revolutions of a
wheel and hence the distance travelled by a
wheel on a trail or land surface. [NPS]

Optimum Group Size

That sized group which results in the maxi-
mization of the values to be gained from
travelling in a group but {with] minimized
impact. [WIS]

Outrun

That section of a trail, usually at or near the
base of a descent which provides adequate
length and grade reduction in order for the
user to safely stop or negotiate turns, inter-
sections or structures. Qutruns are usually
associated with ski-touring. [PG]

Outsloping

A method of base grading that leaves the
outside edge of the trail lower than the in-
side. [NPS]

Overgraze

Level or grazing which leads to a change in
species composition characterized by inva-
sion species; these may be native or intro-
duced. [WIS]

Pack Stock

Animals {aken into backcountry areas to
carry either people or dunnage, usually
horses, hurros, [llamas], and mules. [WIS]

Paved Dip

A reverse in the trail profile grade, usually
through a naturally occurring low point,
which is paved with stone to prevent dam-
age to ihe soeil. [Author]

Per Person Impact

Amount of impact caused by one person per
unit time; sum total impact divided by the
number or people causing such impact.

(Wi}
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Percent (%6) Grade

A figure used in determining the degree of
climb or descent of a trail. {Vertical distance
divided by horizontal distance equals %
grade)) [PGj

Permanent Campsite

A site typically utilized by many different
parties or campers, and which is utilized
throughout the season as such; a site gener-
ally characterized by one or more fire circles
or rocks, trampled cook and sleeping areas.
(WIS]

Pier

Intermediate bridge supports located be-
tween two adjacent bridge spans. [FS]
Plan and Profile Sheets

Those engineering drawings (usually pre-
pared for trail construction) used to record
horizontal and vertical geometry as well as
other required improvements to the irail cor-
ridor. {Author]

Portage

A situation which exists when a boater
must temporarily leave a stream in order to
bypass hazards such as dams, downed
trees or dangerous white water. [PG]

Positive Drainage

The provision for the efficient removal of
water from improved trail surfaces. [Author]

Preservation

To keep intact or unimpaired; attempt to
maintain a resource in iis natural condi-
tion. [WIS]

Pristine
Original, natural, primitive condition. [WIS]
Puncheon See Cordtiroy.

"Purist”

Wilderness user who seeks the most primi-
tive experience possible, with the use of
equipment designed to minimize impact; a
person who generally experiences a dislike
for forms of wilderness use and types or
modes of wilderness travel which encroach
upon the ability of the area to provide a very -
primitive experience. [WIS]

Put-in Point

A defined area which provides public access
to water trails. [PG]

Radius

An arc or curve which conmects two straight
trail segments in order to provide smooth
horizontal and vertical alignment. {PG]

Rails
On corduroy, the timber mermbers parallel

to the trail centerline fastened to hold down
the decking. [Author]

Recoverability

The relative rate of recovery of the environ-
ment, and organisms in that environment,
from damage or destruciton. [WIS]

Recovery

The natural regeneration of a site from im-
pact; example, vegetalion; changes leading
toward a pristine condition; the return to
natural (or at least acceptable} conditions
within a unit of time. [WIS]

Recreational Carrying Capacity

That character of use that can be supported
over a specified time by an area developed
at a certain level without causing perma-
nent damage to the physical environment
and without excessively degrading the expe-
rience of the visitor. [WIS]

Riprap

Stones placed randomly for the purposes of
support by means of the weight of the
stones. jAuthor]
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Rock Treadiay

Simply a more iniensive use of rock than is
the case with step stones. Many rocks are
set side by side, or are set into what is
called a "rock box." With a rock box, a frame
is constructed of logs which are peeled and
spiked together, and rock is used to fill in
the interior. With particularly good, square
rock such a frame is not needed since the
rocks can be laid in flagstone fashion, [AMC]

Run Planlk

Usually wood planks laid lengthwise (along
the axis} on top of a bridge decking used as
the tread surface. [NPS]

Sand

Loose, single grains; individual grains
readily seen and easily felt. [AMC}

Scars

Any mark, damage, or lasting effect result-
ing {rom past injury, stress, ete.; visible
marks of man's use on the environment,.
[WIS]

Scenic Resources

Those natural resources which are looked
upon as having visual beauty, [WIS]

Select Backfill

Material carefully selected for its engineer-
ing qualities as a subordinate component of
a structure or other trail improvement. [Au-
thor}

Select Fill

Material carelully selected for its engineer-
ing and aesthetic qualities for trail im-
provements such as the trail tread. [Author]

Sideslope

The natural slope of the ground measured
at righi angles {o the centerline of the trail,
or the adjacent slope which is created after
excavating a sloping ground surface for a
trailway, often termed a cut-and-fill-slope,
left and right of the trail base and tread.
[INPS]

Sight Distance

Refers to the distance a trail user can safely
and clearly observe the trail ahead of him or
iniersecting trails and roads. PG}

Sill

A crosswise member at the top of an abut-
ment or pier that supports the siringers,
beams, or {russes. [NPS]

Skew
Deviation from a straight line; slant. [NPS]
Sociological Impact

Any man-induced change in circumstances
or behavier which adversely affects an
individual’s satisfaction of his or her wilder-
ness experience; the effect of backcountry
travellers on the experience of fellow users
with whom they either come into contact or
affect by means of leaving signs of (or rem-
nants from) their prior activities, {WIS]

Sotl Depth

Shallow soils over bedrock or hardpan can
lead to problems on hiking trails. Such soils
are often heavy and saturated with water,
causing 1them to erode quickly and slough
off when walked upon. This is especially
true in steep terrain, where steep rock slabs
can become dangerously exposed after some
wear from hiking, Hikers seeking safe pas-
sage use plant life on the edge of the trail
for handholds, killing the plants and aggra-
vating trail widening problems. This process
is, in most cases, unsuitable to enjoyable
hiking and disruptive to the natural environ-
ment. [AMC]

Soil Structure

The relationships between horizons [a rea-
sonably distinct layer of soil] and the char-
acteristics of each horizon affect the
percolation of water into soils. Many soils
have hard, compacted horizons called hard-
pans. These hardpans are generally imperv-
ious to the downward movement of water.
In areas where hardpans are evident, trail
surfaces may become wet and soft, making
them susceptible to damage. [AMC]
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Soil Texture

Soil texture refers to the relative proportions
of various sized groups of grains in a mass
of soil. It is an imporiant characteristic in
the trafficability of soils. In general, loam
soils with a mixture of sands, clay, and silt
will resist compaction and erosion most suc-
cessfully. The smaller sizes of silt and clay
particles add cohesion; sand and gravel are
present for porosity and water absorption.
These moderately sandy soils will resist
compaction and will absorb a high level of
rainfall, making them good for irail use.
[AMC]

Specifications

The standard of workmanship and type of
malterials for all component parts of a trail
base, trail tread, clearing, grade, bridge, cul-
vert, puncheon. [NPS]

Stakes, Grade and Slope

Stakes sel by the trail locator to establish
the elevation and cross section of the com-
pleted tread. [NPS]

Stakes, Line

Stakes set by the trail locator to establish
the centerline of the trail. [NPS]

Station

One hundred (eet measured along the cen-
terline of the trail. [NPSI

Step Stones

Basically just rocks set into the mud so that
a stable and spacious treadway is formed.
Any size and shape of rock can be used. Of
course, the larger ones are less prone {o un-
wanted movemernt. Set them so the best sur-
face for walking upon is presented. [AMC]

Stile

A step or set of steps for passing over a
fenice or wall, [NPS]

Stock Animals

Mules, horses, [lamas} and burros used in
carrying equipment, supplies and dunnage
into the wilderness for visitors. [WIS]

Stringer

The lengthwise member of a structure that
supports the bridge deck. [NPS]

Sustainability

Sustainability of natural surface trail corri-
dors is defined as the characteristic of a
travel surface to support currently planned
and hature uses with minimal impact to the
natural systems of the area. Sustainable
trails have negligible soil loss or movement
while allowing the naturally occurring plant
systems to inhabit the area, recognizing re-
guired pruning and eveniual removal of cer-
tain plants over time. Sustainable trails will
not adversely affect the naturally occurring
fauna. Sustainable trail design will accom-
modate existing and future uses while only
allowing appropriate uses. The sustainable
trail will require little rerouting and minimal
mairntenance over extended periods of time.
[Author]

Swale

Low lying ground where drainage usually
collects. [Author]

Swilchback

A sharp short radius curve in a trail that is
used on hillsides to reverse the direction of
travel and the gain elevation. [NPS]

Take-otit Point

A defined area which provides public egress
from water trails. [PG]

Tangent

Relating to this publication, tangent refers
to a straight trail section. [PG)
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Tie Stones

Those larger stones in a wall which serve to
tie together other stones for added strength
either penetrating the depth of the wall or
parallel to the wall face. [Author]

Timberline

The upper limit of tree growth on moun-
tains and in arctic regions; the demarcation
above which no trees grow; line (point) of de-
lineation between alpine and sub-alpine;
designated by foresters to be the highest al-
titudinal region that merchantable lumber
can be harvested. (WIS]

Topography

The configuration of the land surface includ-
ing natural and manmade features. [PG]

Trail Clearing Height

Normally a trail is cleared to a height of
eight feet, or as high as one can reach, On
slopes, members of the crew can stand up-
hill from their work, bringing high branches
more easily into reach. Where trees are
large enough, a canopy should be left over
the trail. This will help shade shrubs,
weeds, and grasses, dampening their usu-
ally prolific growth. Correspondingly, one
can enable wildflowers to grow by clearing
back the canopy to let in sunlight. This can
be done selectively to minimize the "high-
way" appearance of excessive clearing. In
the case of a trail that is popular in winter,
the maintainer may want to clear it particu-
larly high. This will enable easier travel
when snow up lo three or four feet deep lies
on the ground, This high clearing can be
done in the summer with special tools such
as a pole pruner or pole saw. However, it
can be more easily accomplished with a win-
ter trail clearing session. [AMC]

Trail Corridor

The area of influence through which a trail
passes. A trail’s character is largely deter-
mined by the nalural, cultural, or historic
features within this corridor. [PG]

Trail Drain

An outslope to the trail at a naturally occur-
ring low point for the purpose of allowing
drainage off of the trail without other more
intensive improvemenis. [Author]

Trailthead

A developed area which serves as the begin-
ning point of a trail or trail segment. [PG]

Tratflhead

The start or end of a {rail often accompa-
nied by various public facilities, such as a
horse unloading dock or chute, parking
areas, toilets, water, directional and infor-
mation signs, and a trail use register. A pic-
nic or campground may also be a part of
the trailhead facility. [NPS]

Trail Prism

The complex three-dimensional volume cre-
ated by the limits of work above and below
the trail extended along the trail’'s length.
[Author]

Trails

Paths or routes of travel by which persons
walk or ride into the mountains or other out-
door areas, composed of a tread usually one
Lo two feet wide: a path or track made by

the passage of persons or animals; espe-
cially, a path made by repeated passage.
[WIS]

Trail Transect

A permanent monitoring station set up
transverse to the centerline of a trail for the
purposes of making repeated measurements
of the trail cross section for long term analy-
sis of trail profile, cross section and soils
and vegetative changes. [Author]

Trail Width

The proper width for a cleared trail varies
with terrain and vegetation. A four- to six-
foot clearance suffices in most situations.
In thick growth a three-foot clearance may
be most practical and possibly even desir-
able, if it provides a pleasant tunnel effect,
[AMC]
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Traverse

To ascend a slope by flowing diagonally up
and across in lieu of the more direct up and
over approach. {PG]

Tread

The surface on which trail movement oc-
curs. [PG]

Tread

The surface portion of a trail excluding
backslope, ditch, and shoulder. The tread
surfaces could include native material or
gravel surface crushed to size. Another
tread surface could be soil cement, which is
a combination of local trailbed soil mixed
with a cement to form a hardened soil ce-
menit trail tread. Asphalt is a various combi-
nation of asphalt mixes with a controlled
blend of small crushed gravel or screened
pit run gravel to provide a hard surfaced
trail tread. [NPS]

Turnout

A place where the trail is widened to permit
trail traffic traveling in opposite directions
to pass. {FS]

Untrammeled

Lack of hindrances or impediments o free
action; unfettered. {WIS]

Utilitarian

The highest and best physical use to which
a resource should be puf; practical purpose;

that which is necessary; fitness to supply
the natural needs of man. [WIS]

Vegetative Trampling

Flaltening, or crushing of vegetation as a re-
sull of being stepped upon repeatedly by hu-
mans on oot or stock. [WIS]

Vertical Alignment

The course of a trail as it ascends or de-
scends a slope. [PG]

Vertical Clearing Height

That height above the trail surface which
must be cleared and maintained to allow
freedom of trail passage. [PG]

Water Bar

A device [or turning water off the trail, usu-
ally made of logs, stones, soil cement, or by
contouring the native material within {he
trail prism. An enlarged modification of a
dip installed at an angle across the trail
base, with approximately a 45 degree skew.
[NPS]

Wilderness

Portions of the land which have been desig-
nated officially as Wilderness areas under
the 1964 Wilderness Preservation Act; de
Jjure wilderness under Federal or other law.
[WIS]

Wilderness

Both designated and de facto wilderness
areas; areas capable of providing a "wilder-
ness experience." [WIS]

Wilderness Experience

The sum tolal of the perceived values that
accrue to an individual as a result of per-
sonal encounter with a wilderness; a ge-
neric term used to describe the broadly
held, commonly perceived values which ac-
crue to most individuals who undertake a

wilderness visit; the ideal set of values a per-

son rnight gain from a visit to a wilderness
with the oplimal conditions present. [WIS]

Wilderness Pararneters

(Dimensions) Specifically, a list of notions
which are generated using a factor analytic
techmique to arrive at independent clusters
of values which in sum total define a wilder-
ness experience, [WIS]
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This glossary is taken exclusively from:

US Forest Service. 1973, National Forest Landscape Management Volume 1. Washington, D.C.:

US Government Printing Office.

Glossary of Landscape Management Terms

Accent

(a) A detail or area emphasized. (b) Empha-

sis laid on a part of a design or composition.

(c) A small detail or area emphasized. () An
object used for emphasis.

Aesthetic(s)

{a) Generally, the study, science, or philoso-
phy dealing with beauty and with judge-
ments concerning beauty (b) Giving visual
pleasure. (c) The theory of perception or of
susceptibility.

Amertity

{a} An area or location that provides com-
forts, conveniences, or atiractive surround-
ings to residents or visitors. (b) A feature,
trait, or characteristic that makes for pleas-
antness.

Associalion

The mental connection or bond existing be-
tween any sensations, perceptions, ideas, or
feelings thal to an observer have a rela-
tional significance with one another.

Asygmmelry

(See Balance, asymmetrical.)

Axis

(a) A main line of direction, motion, growth,
or extension. (b) A straight line with respect
to which a body, figure, or system of points
is symmetrical.

Background

The distant part of a landscape, picture,
etc.; surroundings, especially those behind
something and providing harmony or con-
trast: surrounding area or surface.

Backlight

Light coming from behind the object being
viewed; condition whereby observer locks to-
ward light source; solid objects are in
shadow, with highlighted edge.

Balance

{a) Stability produced by even distribution
of masses. (b} An aesthetically pleasing inte-
gration of elements; harmony.

Balance (symmetrical} {or formal}

An imaginary line drawn vertically through
the center of the arrangement will divide it
into two equal parts, and each part will ap-
pear as the reverse of the other.

Balance {asymimetrical)

Occult balance. Disposition of objects nei-
ther similar nor similarly placed but still so
chosen and arranged that the sum of the at-
tractions on one side of the vertical axis is
equal to the sum of the attractions on the
other side.

Beauty

{a) The evident harmonious relationship of
all parts of a thing observed. (b) The quality
or aggregate of qualities in a thing that
gives pleasure to the senses or exalts the
mind or spirit.

Canopied

Covered or bridged by the uppermost
spreading branchy layer of a forest.
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Characteristic

That which constitutes a character; that
which characterizes; a distinguishing trait,
feature, or quality; a peculiarity.

Caodominance

Two dominating features of relatively equat
visual impertance in one scene.

Color

A phenomenon of light (as red, brown, pink,
etc.) or visual perception that enables one
to differentiate otherwise identical objects. A
hue, as contrasted with black, white, or

gray.
Compose

To form by uniting two or more things; to
put together; to form, frame, or fashion; to
create.

Composition

The putting together and organization of
components in a work of art; the product of
such organization.

Contiruity

Uninterrupted connection, succession, or
union,

Contrast

{a) Diversily of adjacent parts, as in color,
tone, or emotions. (b) The closer the juxtapo-
sition of two dissimilar perceptions, in time
or space, the more powerful the appeal to
the attention.

Design

A mental project or scheme in which means
to a end are laid down. A good design may
be defined as one that allots to each of the
relationships a weight proper to the task at
hand and combines them as agreeably and
efficiently as possible.

Discontinuity

Lack of continuity or cohesion.

Discord
(a) Lack of harmony. (b} Disunity or conflict.
Dominarnce

Dominant position in an order of forceful-
ness.

Domincint

Ruling; governing; predominant; exercising
great influence.

Edge

The line where an object or area begins or
ends; serve as boundaries.

Emphasis

A forcefulness of expression that gives spe-
cial impressiveness, calls to special atten-
tion, or gives special significance ,

Emulate
{a) To strive to equal or excel. (b) Imitate.
Enclosed

Enveloped or surrounded; bounded or en-
compassed.

Ephemeral
Anything lasting but a brief time.
Feature

A distinct or outstanding part, quality, or
characteristic of something.

Frontlight

Light coming from behind the observer and
falling directly upon the object being
viewed; places landscape in full light.

Light

{(a) The sensation aroused by stimulation of
the visual receptors, (b) Something which
makes vision possible.
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Line

{a) An intersection of two planes. A point
that has been extended; silhouette of form.
(b) Any of various things that are or may be
considered as arranged in a row or se-
quence.

Mass

A quantity of matter cohering together so as
to make one body, usually of indefiniie
shape.

Middle distance; middle ground

The space between the foreground and the
background in a picture or landscape.

Monotony
Complete repetition; tedicus sameness.
Order

(a} The manner in which one thing succeeds
another; arrangement, sequence, or succes-
sion in space or time. (b) The totality of ar-
rangements composing some sphere of
action or being.

Panoramic

An unobstructed or complete view of a re-
gion in every direction; hence a complete
and comprehensive view.

Pattern

An arrangement of parts, elements, or de-
tails that suggests a design or somewhat or-
derly distribution.

Perception

(a) Man's impression of an object or space
as based on past and/or anticipated experi-
ences. (b) Making oneself aware of all condi-

tions and applicable factors; comprehension.

Proportion

The relation of one part to another or to the
whole with respeci to magnitude, quantity,
or degree.

- atiract attention, or at least the same

Quality

A degree of excellence; superior in kind; a
dislingunishing attribute.

Repetition
Units all the same in interest and ability to

throughout in some characteristic.
Rhythm

Harmonious or orderly movement, fluctua-
tion, or variation with recurrences of action
or situation at fairly regular intervals.

Scale

Generally a size relationship between an ob-
ject and its environment or surroundings.

Sequence

A continuous or connecied series.
Shape

Spatial form, olten two-dimensional.
Sidlelight

A light coming from the side,
Silhouette

Any dark shape or outline seen against a
light background.

Space

A limited extension in one, two, or three di-
mensions; a volume. : |

Suhordinate

Inferior to or placed below another in size,
brighiness, ete.; secondary in visual impact.

Symmetry

Balances proportions; the correspondence
ol parts in size, shape, and relative position,
especially on opposite sides of a dividing
line or about an axis (see Balance-symmetri-
cal).
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Texture

The visual or tactile surface characteristics
of something.

Transition

A passing from one state, stage, place, or
subject to another, especially without
abrupiness.

Urity

A definite quantiity or aggregate of quanti-
ties taken as one.

Utility
Something designed primarily for use.
Value

Relative lightness or darkness of a color.
Variety

An intermixture or succession of different
things, forms, or qualities.

View

Something, especially a broad landscape or
panorama, that is looked toward or kept in
sight; the act of looking toward this object
or scene.,

Vista

A confined view, especially one seen
through a long passage, as between rows of
houses or trees. A vista is often toward, or
focuses upon, a specific feature in the land-
scape. Unlike a view, the vista is some-
times man-created and, if it is, is thereby
subject to design,

Visual
A mental image atiained by sight.
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Appendix EE Role of the Trail Designer and Other Positions

Author’s Note: This document was originally written in 1988,

Trail Designer

The trail designer, as quoted in the NPS/CCC Construction of Trails Handbook is the landscape
architect and "...is charged with utilizing the scenic features and blending the trail with the
landscape...". Utilizing scenic features while blending the trail with the landscape can be a very
big challenge, and very rewarding if accomplished correcily.

Trail designers must be willing to undertake this very serious responsibility to utilize the scenic
features while blending the trail into the landscape. Modern trail design bridges all of the major
design and ecological fields of the day. This includes 'landscape ecology’, engineering, architec-
iure, ecology, geology, drainage, design, and construction practices. Trail designers must have
an uncompromising responsibility to the trail users, the general public. They also have an
uncompromising responsibility to the environment, to the parks and open space lands which
the trails traverse. Decisions made must reflect a very dedicated responsibility to preserving our
natural resources while allowing minimal yel purposeful access o users.

Trail designers also must be dedicated to the client who may be a park manager or superinten-
dent. The designers’ interest will be in communicating various alternatives, providing leader- -
ship in discussing merits and associated construction and management costs of each, and other
necessary tasks. The trail designer must also have a vision. You must be able to see the future
clearly, must be very crealive in problem solving, and must be able to trouble shoot in your
mind, pro's and con’s of alternatlives.

A trail designer musl also be able to stay out ahead and prepare a project well ahead of any
volunteer agency or coniractor. At all levels, they must be able to stay ahead of decision makers,
park management, directors, and foundalions. As you mature as a trail designer, you need to
be looking for ways to have an increased impact on trail design as a whole, and maybe not just
in your park or agency.

Finally, trail designers must be able to be constantly thinking about future trail connections,
potential problems, and research needs in their areas. They also must be able to completely
prepare a trail project for construction whether it be by contract or by volunteers.

Qualifications of the Trail Designer

The mature trail designer musi be well versed in state of the art trails management with an
overview knowledge of recreation facility design lo meel the needs of a complex trails manage-
ment program. An exhaustive list of required skills follows. The entire list is provided that you
may see where you {it in the spectrum of trail design, and identify areas where you might grow.
It is suggested that you review this list with your supervisor if time and funds permit training
or olher development opportunities.

Trail planning requires the knowledge of planning techniques necessary Lo develop preliminary
design criteria and standards lor a proposed trail roule; to analyze and efficiently plan
alternative trail routes; to study multiple trail rouies and uses in combination; to determine
appropriateness of trail corridors; to study alternative routes around impassable areas; to
determine related recreational amenity connections such as a highway bike path connections,
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connections, or easernents across adjacent lands; and to locate necessary and related facilities
such as trail heads, bike racks, and restrooms. '

Sound ecological knowledge is also required. Some of the skills and knowledge necessary
include those related to the identification of soil and vegetative types and ability to predict
changes, problems, opportunities over time; to identify drainage patterns and potential drain-
age problems and related solutions; and to realize implications of ecological values on trail
corridors.

Trail design knowledge includes that related to the fields of architecture and engineering to be
able to work with these disciplines in locating and designing structures, and buildings; to the
physiological and functional requirements of pedestrian, mountain bike and horse trail plan-
ning, design and construction, as well as the requirements of snow mobiles; to efficient and
professional communications with the local county and state highway departments when
pertaining to locating trail heads, relocated highways, or access drives to private property; to
draw up cost and time estimates as well as schedules for facility planning and construction;
and to develop a maintenance and management schedule {or the trail system and its amenities,

Trail construction knowledge required includes that necessary to understand the construction
implications of alternative trail locations and design: to understand the building process of each
of the structures designed; and to schedule equipment, tools and crews for individual construc-
tion tasks.

At times, the trail designer will require good coordination and training program development
skills. Being able to efficiently communicate with other agencies or landowners where appro-
priate to negotiate trail head locations or easements may be required, as well as being able to
develop a training program for construction, maintenance, and management of the trail and
related facilities in question.

Establishing a Network

Trail designers must be able to establish and maintain a network of trail enthusiasts who can
keep them headed in the right direction. They can share new techniques with you, give you
advice, refer you to others, and maybe help you solve a problem. You can also attend the annual
Colorado Trail Symposium, the biannual National Trail Sympoesium, and other locally available
courses.

As a trail designer you need to be able to say "I don’t know", temporarily of course, and go and
find out needed answers. Compare yourself to an expert birder who may just get a glimpse of a
rare bird. You will hear a lot of "I don’t knows" from experienced birders. They will not call a
hird unless they are really sure. Yearn to keep learning. Strive to improve all aspects of your
toolkit, You also want to know which park areas in your region have the best trails so that you
can learn from them.
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Trail Duties Framework

The following is the author’s suggested responsibilities framework for those developing an entire
trails program.

Park Manager [Trail Responsibilities]

= overall trails program management
+ interface with other branches/resources/agencies

vision for future trails program
¢ programming and budget interface with others

Trails Management Specialist

¢ yearly trail program planning

* specific trails program responsibilities

* trail condition report

+ recommendations for closures/openings

e sign standards

» developing trail planning/design standards

Trails Foreman
+ seasonal trail program planning
* scheduling work crews

* insuring material availabilily
* scheduling tools

Trails Worker

* conslruction tasks
¢ maintenance tasks
* management tasks

Park Ranger [Trail Responsibilities]

* patrol

+ enforcement

* liabilily awareness

* very routine maintenance/reporting

Park Technician [Trail Responsibilities]

* simple trail tasks
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Appendix FF Job Descriptions

The following are three job descriptions, the first two from the National Park Service, and the
third from the US Forest Service. It is hoped that they will help you develop job descriptions in
your own project area.

1) Trails Foreman (NPS)
Nature of Supervisory Responsibility

Serves as the foreman directly responsible for the maintenance and repair of approximately
300+ miles of foot and equestrian trails in National Park.

Responsible for all trails, corral and stock operations.

May be required during off-season to supervise construction projects such as bridge construc-
tion, rock retaining walls, or other projects.

Assures continued high quality of the park trail system. This includes timely openings, adhering
to established trail maintenance standards, following safe and established construction and
maintenance techniques for suspension and truss bridges and retaining walls and other trail
structures.

Coordinates work of the trails operation with supervisors of other maintenance units, the
district rangers, the Resource Management Specialist and the Research Biologist.

Maintains liaison with military and commercial helicopter units which fly logistic support for
mamerous trail maintenance projects.

Projects the annual operating trails budget for approval of the Roads and Trails Foreman and
the Chief of Park Maintenance by determining the personnel, malerial and equipment require-
ments and the general methods and procedures to be used in accomplishing work programs.
This includes cyclic, routine preventative, rehabilitation, special projects, day labor contract
construction projects, helitack and packing support.

Prepares and maintains National Park’s Trail Standards Handbook, trail sign inven-
tory and trail bridge inventory. to assure work planning consistent with cyclic review and
maintenance of affected structures and facilities.

Planning

Plans weekly work schedules and sequences of projects for subordinates. Establishes deadlines
and priorities, on the basis of program schedules, methods, and policies established by Roads
and Trails Foreman. Determines how many trails projects can be done concurrently or which
must be delayed. with personnel available to do the work, and the availability of materials and
equipment required.

Work Division

Motivates subordinates to operate as an effective working unit.

Explains work requirements, methods and procedures as needed; defines the standards or
quality and quantity to be met; instructs subordinates on difficult work operations; reviews
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work while in progress or upon completion; and changes work plans, work assignments, and
methods as necessary to reduce or control costs, and (¢ accomplish the work of the unit as
eftectively as possible. Determines equipment, material, and maintenance required.

Identifies deficiencies or problemn areas in the park irail system through personal inspections
and communications with subordinate trail maintenance personnel. Analyzes needs. Develops
and prioritizes work assignments to correct deficiencies in accordance with: {a) the health and
safety of the trail user and {b) ihe protection of the park resource.

Administration

Establishes performance standards of subordinates, makes appraisals of their work perfor-
mance, prepares final evaluatlions and ratings, and determines training needs. Initiates reas-
signment of individuals or crews. Counsels subordinates.

Adjusts informal complaints and grievances through discussion with employees. Initiates time,
tour of duty, overtime, environmental diiferential, inventory and purchasing records for person-
nel under his/her supervision and submiis other reports as requested or required.

Is under the direct supervision of Roads and Trails Foreman, Work is reviewed by supervisor {o
assure it is performed in accordance with park standards and requirementis. Incumbent has
full supervisory responsibility for control over work operations and subordinates, and is
accountable to his/her superior for the quantity and quality of the work done. He/she is
responsible for assuring the efficient and economical accomplishment of work assignments by
subordinates. :

Non-Supervisory Requirements

Possesses journeyman level and specialized skills such as drilling and blasting, masenry work,
equipment repair and maintenance, and heavy equipment operation. Incumbent must be
thoroughly familiar with packing and pack techniques and horsemanship. Operates gasoline
powered machinery, such as generators, rock drills, and chain saws. Is familiar with the safe
and proper method of: falling and bucking logs and handling, transporting, and safely storing
dynamite and other blasting materials. Possesses current blaster’s permit and Federal
operator's permit. Has knowledge of safety requirements in sling loading helicapters.

During Winter, the incumbent is required to operale snowplows up to 32,000 CUW in snow
removal operations; loaders to 2-1/2 cubic yards for snow removal and loading sand; small
bulldozer to open trails and maintain walks and ski areas; dump trucks with sander equipment
for snow and ice conirol; rotary snowplows; and road graders.

Works outdoors and at times in extreme temperatures. Is required to work in dusty, dirty, hot,
rainy conditions. The incumbent may have to work in heavy rain, falling snow, and blizzard
conditions. Works in rough terrain and around hazardous condifions, subject to falls, sprains
and cuts. Exerts heavy physical effort in moving logs, shoulders, bridge materials, and packing
trail materials, Is required to carry a heavy pack and hike up to 20 miles a day.

Incumbent must also possess experience in trail maintenance and must be knowledgeable
about the impacts of trail construction and maintenance operations on the park resources.
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Size and Level of Workforce Supervised

2 - Laborer Foreman
4 - Laborer Leaders

1 - Maint, Wrkr. (Ldr)
20 - Laborers

1 - Animal Packer

EEO

As a Supervisor, incumbent is responsible for ensuring equal opportunity for all employees
supervised in the selection of employees for training, promotions, awards and recognition, and
other career development opportunities, Ensures fair and unprejudiced employment practices
in the recruitment and selection of candidates for appointments to positions supervised.

Is responsible for supporting programs relating to the training and the advancement of
employees in dead-end positions. Is responsible for actively supporting the Equal Opportunity
Program in day-to-day activities and will be evaluated on personal performance in this area on
a regular basis. '

Safety

Is responsible for the on-the-job safety and health of all employees supervised. Initiates efforts
conforming to established local and Bureau Safety Programs to satisfy this responsibility.
Responsibilities include identifying and correcting job safety health hazards, instructing em-
ployees on safety requirements for job assignments, reviewing and reporting loss incidents in
accordance with Bureau of Office of Employees’ Compensation regulations, initiating corrective
measures for violations of the Occupational Safety and Health Act standards, and directing the
periodic inspection of all workplaces.
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2) Roads and Trails Foreman (NPS)

A, Nature of responsibility

The incumbenit is responsible for the supervision of maintenance and repair of roads, roadsides,
ditches, culverts, bridges, overlooks, and parking areas. Due to the remote location and high
elevation io the Highway, it is a prime responsibility to manage and coordinate
independently with cooperating agencies the opening and closing of the highway during severe
blizzards and snowstorms, to direct emergency operations, and maintain a high degree of safety
for the public. This is an unusual responsibilify since the incumbent operates outside of
National Park Service legal jurisdiction on portions of what essentially are both and
State highway systems.

B. Planning

The incumbent plans and schedules work according to priority and available funds, consoli-
dales and implements work projects and materials requested by subordinate crews. He plans
overall work schedules to eliminate overtime, hangups, and delays in work accomplishments.
Subinits to unit maintenance supervisor existing and proposed workloads and backup materi-
als 10 base future programs.

C. Work direction

The incumbent supervises and coordinates work in and between work groups in his/her own
area and others, provides supervision and direcls emergency operations when needed. Inspects
completed work and corrects inadequacies. Directs salety programs within own area, providing
for talks, instructions, and demonstrations. Strives for a high standard of quality and produc-
tion as set by the maintenance supervisor.

D. Administration

Incumbent maintains daily time and attendance and monthly equipment reports, provides
program and planning information o the supervisor, and makes studies of manpower and
equipment needs. Keeps supervisor and crews informed of changes in rules, regulations, and
policies, and adminisiers the same. Investigates, prepares, and coordinates accident reports for
own area. Accepls broad responsibility as part of the management team.

E. Non-supervisory duties

The incumbent is required to operate all types of snow removal equipment, graders, and trucks,
filling in as engineer equipment operator, WG-10, and motor vehicle operator, WG-7. During
winter season, operates snow plow [rom northeast entrance. Sixty percent of time spent is in
non-supervisory duties,

F. Size and level of work force supervised

Incumbent supervises for 6 months or more an engineer equipment operator, (1); engineer
equipment operator, (2); motor vehicle operator, (1); and laborers, (2).
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G. Supervision and guidance received

Incumbent receives instructions from the north unit manager either in oral or written form. He
has to rely largely on his own judgement as to techniques and procedures balanced with
available resources to accomplish assigned tasks for projects. Because of the isolated location
and climatic conditions, incumbent functions more on the level of an independent unit.
Maintenance will be accomplished according to standards set forth in the maintenance
handbook, standard specification of road and bridges BPR, and other standards set forth by the
chief of park maintenance.

H. Equal employment opportunities

As a supervisor, incumbent is responsible for ensuring equal opportunity for all employees
supervised in the selection of employees for training, promotions, awards and recognition, and
other career development opportunities. Ensures fair and unprejudiced employment practices
in the recruitment and selection of candidates for appointments to positions supervised. Is
responsible for supporting programs relating to the training and the advancement of employees
in dead-end positions. Is responsible for actively supporting the Equal Opportunity Program in
day-to-day activities and will be evaluated on personal performance in this area on a regular
basis.

I. Safety

Is responsible for the on-the-job safety and health of all employees supervised. Initiates efforts
conlorming to established local and Bureau safety programs to satisfy this responsibility.
Responsibilities include identifying and correcting job safety and health hazards, instructing
employees on safety requirements for job assignments, reviewing and reporting loss incidents,
in accordance with Bureau of Office of Employees’ Compensation regulations, initiating correc-
tive measures for violations of the Occupational Safety and Health Act standards, and directing
the periodic inspection of all work places.

J. Labor management relations

Regardless of the status ol local employee organizations, is responsible for being knowledgeable
about management’s role and responsibilities in labor management relations. Where a local
agreement is in effect, is responsible for becoming completely knowledgeable of the terms of the
agreement.
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3) Trails Specialist (USFS)

The position is located in the Recreation Department of the Multi-Resource Section of the
National Forest. The incumbent serves as a trails program manager with the

responsibility for providing trail planning, program review, trail program development in

construction, reconstruction, and maintenance on the forest's miles of system trails.

Trail System Administration

Admiristers the Forest trail maintenance /construction program. Prepares short and long range
trail management plans and provides the technical expertise in developing interdisciplinary
access management plans for the Forest. Works with each district to coordinate the district
programs. Provides training and technical advice to districts as needed. Works with districts to
incorporate district input into the Forest trail management system.

Performs trail log, condition, and prescription surveys; develops cost estimates for trail main-
tenance, rehabilitation, reconstruction, and construction projects; prepares project work plans;
and develops contract or force account work documentation. Reviews district surveys and
progress to ensure completeness and compliance with program plans.

Monitors Forest Trail Program to ensure that management plans, NEPA documentation, and
wilderness management requirements are met.

- Prepares annual trails management project planning documents and performs budget analysis

to ensure completion within budget requirements. Develops and maintains project cost data for
historical records and use in program planning. Reviews district program proposals for
compliance with regional and Forest directions.

Responsible for review of program plans, supporting program documentation, and accuracy of
accomplishment reports of programs. Provides technical training to trail crew foreman and
traiis personnel in current planning, maintenance, and construction techniques.

Acts as contracting officer’s representative (COR) and/or inspector.fér trail survey, mainte-
nance, and construction contracts administered by the unit. Prepares frail survey, mainte-
nance, reconsiruction, and construction contract specifications, reviews all Forest trail
contracts for technical accuracy and uniformity.

Develops and maintains standard uniform exhibits for Forest force account and contractual
trail work.

Serves as the coordinator of information related to low impact camping and low impact horse

and pack stock use. Becomes aware of new techniques and equipment and helps provide
infermation for such as they hecome available.

Provides the technical expertise in packing to provide for primitive skills in freighting trail
construction/reconstruction and maintenance tools and supplies (i.e., lumber bunks, trail
plows, and skids), : ' :

Provides the technical expertise in review of primitive skills needed to maintain trails and
facilities in wilderness. This includes trail construction, bridge construction, building construc-
tion and maintenance.
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Forest Blaster

Serves as Forest certified blaster providing technical supervision, coordination, and training to
other forest trail and wilderness personnel who are either blasters-in-training or certified
blasters, Will be responsible to ensure that state and Federal regulations are met in uses and
storage of explosive materials for projects under his supervision,

Forest Recreation Sign Coordinator

Serves as the Forest recreation and trails sign coordinator and works closely between the Forest
sign coordinator in engineering and with district trails/recreation sign coordinators to ensure
trail/recreation sign plans are developed and that signs are maintained to the proper standards
of each unit.

Trail System Planning

Maintains the Forest RIM trail inventory by monitoring and tracking the district data and
update requests, Provides leadership in compleling Forest transportation B maps for trail
systems. Takes an active part in access management analysis and documentation.

Factor 1 - Knowledge Required by the Position
A working and technical knowledge of trail survey, mainienance, fchabilitation, consiruction

and reconstruction objeclives, standards, and operational techniques.

A working and technical knowledge of trail transportation planning, location, survey, design,
cost estimation principles, and contraci preparation.

A working and technical knowledge of trail program planning including access management,
maintenance planning, and funding.

A working and technical knowledge of trail log, condition, and prescription surveys.

A basic understanding of the preparalion/interpretalion of project work plans and other
budget/accounting documentis used to support present and outyear budget records.

A knowledge of trail contract documentation, compliance review and enforcement with the
ability to serve as COR or project inspector.

Enowledge in effective communications {both oral and written) techniques and demonstrated
intrapersonal communications skills as used in completing inspections, reporting and crew
training.

A working knowledge of proper stock management, handling, and care techniques.

A working and technical knowledge of wilderness administration policies, direction, and
regulations as they pertain to trails and trafl uses.

Have and maintain primitive skills in trails, outdoor recreation, and horsemanship.

Technical knowledge regarding the uses and limitation of explosives as they relate to roads,
trails, and fire line construction/reconstruction.,

Technical knowledge of the development and maintenance of trail/road signs as they relate to
purchase, maintenance, and installation.
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Factor 2 - Supervisor Controls

The supervisor for this position is the recreation specialist in charge of recreation, trails, and
wilderness plans, programs, and budget.

The supervisor furnishes general objectives, reviews priorities for completion, and reviews
expected timeframes for completion of approved projects. The supervisor is available for advice
and consultation when necessary. Employee must make on-the-job decisions regarding the
adequacy of work and compliance with approved plans and specifications.

The supervisor meets with the employee to review quality and quantity of completed work and
to adjust work priorities as conditions change.

Factor 3 - Guidelines

Guidelines include Forest Service manuals and handbooks, policy memorandums, oral and/or
written work plans, approved land use and special area management plans, legislative acts
(Wilderness Act), and Federal and state laws and regulations.

The incumbent is expected to select methods or approaches to accomplishing assigned tasks
which are consistent with these established guidelines.

Factor 4 - Complexity

The work involves considerable recurrent tasks in a variety of functional flelds including trail
system maintenance, construciion, access management (fransportation system planning),
system management, and supervision of seasonal work crews. The complexity is compounded
by size ol forest and limited access to 60 percent of the land base, by the geology and the fragile,
highly erosive soils, and the management direction of three separate wilderness’s.

The complexity is compounded by vasiness of its bridge inventory with the variely of bridges
varying from 20-foot native footbridges to large suspension bridges,

The varied users groups and needs of each user group, varying from snow trails to motorcycle-
ATV and pack stock to hikers.

The Forest administers over 1,800 miles of Nation Forest System trails on 1.8 million acres.

The incumbent must be able o analyze field situations; apply the referenced guidelines to the
situation; and respond appropriately to actions needed and/or recommendations for correc-
tions of substandard conditions.

Factor 5 - Scope and Effect

The purpose of the work is to provide technical support in meeting unit objectives in the
administration of the Forest trail systems.

Factor 6 - Personal Contacts

Contacts are with: special use permittees, coniractors, wilderness users, and co-workers.
Contacts may be either oral or written,
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Factor 7 - Purpose of Contacts

Contacts are made to provide technical assistance to district trail coordinators.

Contacts will be made with different user groups to inform and acquire involvement of user
groups in Forest trail sysiem management.

Factor 8 - Physical Demands

The work involves extended walking; riding of snowmobiles or motorcycles: and/or horseback
riding over rough mountainous terrain on steep, winding, and narrow trails.

The animal use task also involves lifting of heavy loads (60-120 pounds) and frequent bending.
The trail administration task involves some uses of hand tools such as cross-cut saws and grub
hoes. Such handtool use requires bending and use of the hands and upper body.

The day-to-day work will require the employee to spend considerable time in primitive camping
environments with limited conveniences and sanitation.

Factor 9 - Work Environment

The work takes place both in field and office situations. From April through November the tasks
require the employee to be generally in a field situation. This situation is normally in a setting
where transportation is limited to foot or horseback.

Trail work often includes use of high explosives and heavy mechanized power equipment.

Other hazards include exposure to inclement weather, falling, possible hand tool injuries,
possible stock handling related injury, and lack of potable water in many areas.
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BACKCOUNTRY RECREATION MANAGEMENT

Over half of the NPS units include large undeveloped areas which provide opportunities for
backcountry recreational activities. In fact, a number of NPS areas were established primarily for
the recreational opportunities they offer. Types of backcountry recreational activities that may be

~ allowed include, but are not limited to, boating, camping, day hiking, overnight camping, horseback

riding and pack stock use, picnicking, scuba diving, cross-country skiing, caving, hunting, mountain
and rock climbing, snowmobiling, off-road vehicle use, bicycling, and swimming.

DEFINITIONS

Backcountry As used by the NPS, this term refers generically to "primitive, undeveloped portions
of parks" (Management Policies 8:3). While backcountry areas are most often zoned as natural
zones, backcountry areas may occur in any land classification zone, except the developed zone. Any
area designated or determined eligible for wilderness designation is considered to be backcountry.
Developments within backcountry areas are generally limited to trails, unpaved roads, and
administrative facilities associated with dispersed recreational use. Dispersed recreational use is the
most prevalent human use in backcountry areas.

POLICY AND PROGRAM OBJECTIVES

NPS policy recognizes that providing for visitor recreational use has been a fundamental purpose
of NPS areas since the establishment of Yellowstone National Park in 1872. The NPS Management
Policies states:

The National Park Service will encourage recreational activities that are consistent with
applicable legislation [and] that promote visitor enjoyment of park resources through a
direct association or relation to those resources. (8:2)

Most of the recreational use in parks occurs in developed areas (e.g., along road corridors, day use

areas, campgrounds). In the management of recreational activities, the NPS is guided by the
following objectives:

1. protection of both natural and cultural park resources and natural processes, including
prohibition of consumptive uses of park resources except where authorized by law or
regulation,

2. protection of unique or important backcountry recreational opportunities by avoiding
inadvertent changes in the recreational experience,

3. provision of a varied spectrum of backcountry recreational uses as appropriate in the
diverse NPS areas, and :

5
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4. avoidance of unacceptable levels of danger to the welfare and safety of the public,
including recreational participants.

Limitations imposed on recreational uses should be the minimum necessary required to achieve
these objectives. Where practicable, any restrictions should be based on the results of research.
Appropriate tools for managing recreational activities may include plans for backcountry, river, cave,
and other recreational uses; general or special regulations; permit and reservations systems; and
local restrictions implemented under the discretionary authority of the superintendent. "The Park
Service will seek consistency in recreation management policies and procedures on both a servic-
ewide and interagency basis to the extent practicable.” (Management Policies 8:2) Because of
extensive variation in both the physical environment and nature of recreational use across the
National Park System, it is not envisioned that a single set of resource impact standards or use level
standards can be established. Each superintendent should develop standards based on research and
input received through the planning process. These standards should have some relevancy to other
parks with similar conditions. "The National Park Service will identify acceptable limits of impacts,
monitor backcountry use levels and resource conditions, and take prompt corrective action when
unacceptable action when unacceptable mmpacts occur." (Management Policies 8:3)

AUTHORITIES

In addition to the general authorities discussed in Chapter 1, backcountry management is affected
by the National Environmental Policy Act (NEPA), the Wilderness Act, the Wild and Scenic Rivers
Act, the Federal Cave Resources Protection Act, the Alaska National Interest Lands Conservation

- Act, Executive Order 11644 "Use of Off Road Vehicles on the Public Lands," the National Historic

Preservation Act, and park-specific enabling legisiation.

A number of sections of the NPS general regulations (36 CFR Parts 1-5 and 13) relate to
backcountry recreational use management. Parts 2, 3, and 13 of the regulations are particularly
relevant. General regulations addressing aircraft use, off-road bicycling, hang-gliding, off-road
vehicle use, dnd snowmobiling require that special regulations be developed before these uses may
be authorized in a park. (Special provisions pertaining to some of these activities in Alaskan parks
are codified in 36 CFR Part 13.) Any recreational activity may be further regulated by restrictions
imposed under the superintendent’s discretionary authority (36 CFR 1.5) and by special regulations
(36 CFR 7 and 13).

RELATIONSHIP TO OTHER GUIDANCE

Policies and guidelines which relate directly to management of backcountry recreational use are
numerous. The portions of NPS Management Policies which are most relevant include sections
of Chapter 8 regarding visitor use and all of Chapter 6, covering wilderness management. Specific
NPS guidelines which are relevant include NPS-4, the Diving Management guideline; NPS-53, the
Special Park Uses guideline; NPS-12, the Environmental Compliance guideline; and NPS-2, the

L
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Planning Process guideline. The NPS Trails Management Handbook, 1983, provides guidance on
maintenance and construction of trails. In this Guideline, see especially Chapter 3, Grazing,

.Hunting and Trapping, and Fishing; and Chapter 4, Special Park Designations and Environmental

Compliance.
PROGRAM GUIDANCE

I. Backcountry Recreational Use Planning

A. General Guidance

Each area with a sufficient level of backcountry recreational use must develop the necessary
backcountry recreational use management plans. Several options exist for completing these plans.
The plan can be a component of the park general management or resource management plan; it
can be a single integrated plan which addresses a broad spectrum of recreational activities, such as
a park backcountry management plan, which discusses all backcountry recreational uses; or it can
be an activity-specific document such as a river use management plan, a cave use management plan,
etc.

For most parks with significant levels of backcountry recreational use, the relatively brief discussion
contained in general management or resource management plans will not be adequate. These
parks will require the preparation of broad spectrum and/or activity-specific plans. The scope of
these plans will vary from park to park. In some parks, a single plan may be adeguate to address
all types of backcountry visitor use; in other parks, activity-specific plans may be required; and some
parks may have both broad spectrum and activity-specific plans. Specific types of backcountry
recreational use plans most often prepared are trail stock use, cave use, river use, backcountry use,
and off-road vehicle plans for beach use.

By definition, any recreational use will result in some level, perhaps unmeasurable, of impact.
Therefore, the backcountry planning process is not so much a process of determining how to
prevent any human-induced change as one of deciding how much change will be aliowed to occur.
Determining appropriate use levels is a technical procedure only.in limited cases, such as protecting
endangered species or National Register of Historic Places properties, where resource protection
goals are absolute. In other cases, integration of research data, management constraints, and
citizens’ interests must be combined to achieve a successful plan. One widely accepted method for
accomplishing this is the limits of acceptable change model developed by the U.S, Forest Service.

In the development of backcountry recreational use plans, it is critical that the plan focus on the
visitor use as opposed to focusing on developments being considered to facilitate that use. While
it may be true that the actuval developments cause the greatest environmental impact, it is critical
to remember that developments are only constructed in support of the recreational use and are not
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the final goal of the planning effort. It would be inappropriate, for example, to complete a trail
development plan for an area without first completing a visitor use plan for that same area.

While plans are necessary for proper management of backcountry use in many situations,
restrictions contained in these plans should be the minimum necessary.. Any restrictions on use

.should directly relate to the accomplishment of specific management objectives identified in the

plan, or resolve specific, documented impacts.. Where restrictions are imposed, they should be
implemented on a graduated scale from indirect controls such as public education and trail
relocation to direct controls such as use limitations and area closures.

A wide range of preferences for recreation use opportunities exists among NPS visitors. The wide
diversity of resource opportunities and settings found in parks provides the opportunity for a broad
segment of the public to pursue the particular recreational experiences they are secking. These
recreation use opportunities are defined by various physical, biclogical, managerial, and social
conditions. Each of these conditions can be best characterized as a continuum. For example,
access can range from paved highway access to remote trailless areas. High quality recreation ex-
pericnces can be derived at any point along this continuum, depending on the values of the
recreationists.  Superintendents should develop an understanding of the various conditions, both
existing and desired, and ensure that actions taken preserve desired recreational opportunities and
avoid unacceptable impacts on visitor expectations.

One common technique for preserving this diversity of high quality experiences is the stratification
of use levels through zoning. In developing backcountry use management plans, zoning has proven
useful as a means of achieving management objectives and providing different experiences for
satisfying various user demands. Manapers may want to establish different recreational use zones
ranging from areas with high concentrations of use to pristine areas with very little use. This
management concept has broad applicability from management of boating to off-road vehicle use
to river use. '

Persons assigned responsibilities for preparation of backcountry recreational use plans should have
both educational and practical experience in managing visitor recreational use. In addition,
depending on plan complexity, expertise in the following areas may be needed: natural resource
management, planning, environmental compliance, cultural resource management, law enforcement,
interpretation, maintenance, and concessions management. Most plans will be completed at the
park level with input from the regional office. On unusually complex plans, assistance of the
Denver Service Center should be considered.

Public participation is ess¢ntial for the development of a successful plan. The amount of public
involvement will have to be determined on a plan-by-plan basis. Key publics to be involved besides
the particular recreational user or special interest groups affected include adjacent
landowners/managers, persons engaped in other recreational activities which could conflict with
activities being considered (e.g.. hikers should be involved in the development of a stock use plan),
concessioners, conservation organizations, local communities, and park support groups. The most
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important times during the planning prbcass to seek public input are at the beginning of the

planning process, in the scoping of issues and development of management objectives, and in the
review of the draft plan/compliance document. Information to be sought from the recreational
users includes identification of unique aspects of the recreational experience; facility needs; user
expectations, motivations, and satisfactions; and threshold values for specific resource impact values

and social parameters which could be used in the development of specific management objectives. -

All backcountry recreational use management plans are public documents developed through a
sequential planning process. Compliance with the NEPA through preparation of an environmental
assessment or an environmental impact statement, depending on the level of impact associated with
the proposed action, is required on all plans. Since a major purpose of the compliance document
is to assist in the decision-making process by analyzing alternative actions, it must be prepared prior

to the final plan except under special circumstances. The compliance document can be either a

separate document or integrated with the draft plan. Copies of all final plans should be sent to
the Technical Information Center at the Denver Service Center for accessioning into NPS records.

B. Specific Plan Requirements

The following 11 topics should be addressed in all visitor backcountry recreational use planning
efforts. However, these documents may summarize more extensive discussions contained in the
environmental compliance document.

1. Previous Planning History

The status of previous plans applicable to this effort should be discussed. This section should
outline key changes proposed in any previous plans. The strengths and weaknesses of previous
plans should also be outlined, as should the reasons for initiating a new planning effort.

2. Authorities

The plan should reference the relevant authorities, including a brief discussion of all laws of
general applicability and more detailed discussions of directly relevant and park-specific laws. The
detailed discussions should consider relevant legislative history, including House and Senate reports
and statements made by sponsoring legislators. NPS management policies must be reviewed and
referenced as applicable, as should any appropriate guidelines and regulations.

3. Critical Resources

The plan must identify any critical resources which could be impacted by visitor recreational
activities or associated developments. This should include natural and cultural resources as well
as important aspects of the visitor use experience. The plan must discuss the current condition of
those resources and whether or not mitigation is currently needed to achieve management
objectives. Prior to approval of the plan, adequate information on critical resources must be

I
BACKCOUNTRY RECREATION MANAGEMENT

Page GG - 8 Mountain Trails Management: An Cutline



NATURAL RESQURCES MANAGEMENT GUIDELINE
Rescurca Uses Chapter 3
NPS.77 ' Page 77

developed to determine the likelihood of potential impact. Surveys for endangered species and
associated critical habitat and archeological resources must precede implementation of any actions
with possible adverse effects.

4. Visitor Use Analvsis

The plan must discuss trends in visitor use activity levels and should discuss any changes over time
of the visitor experience. The plan should include both historical data and prOJectlons of future
visitation. Future visitation projections should be based on past local expenence, regional and
national trends regarding the particular recreational activity, and demographic projections based on
the visitor profile, and should include identification of factors influencing visitation and the
appropriate level of impact the factors have on visitation.

The plan should also provide a sociological profile of the recreational visitors. The expectations
and satisfaction of recreational users should be identified along with any existing concerns regarding
the recreational experience. It is not envisioned that exhaustive sociological surveys will be
required to develop this profile, but where they are required, approval from the Office of
Management and Budget must be sought.

5. Regional/National Context

The plan must identify how the particular activity relates to other recreational opportunities either
locally or nationally. Is this an activity for which there are abundant other opportunities to
participate locally or is this an activity with unique qualities which need to be preserved? Where
appropriate, interagency planning and management strategies will be pursued as part of this
planning process to provide continuity to the visitor experience.

6. Existing Facilities

The plan should identify all existing facilities in the backcountry. These facilitics should be
described verbally as well as presented on a map. Where feasible, this should include the location
of all trails as well as any physical developments. The current uses of these facilities should also
be outlined.

7. Specific Management Objectives

The specific management objectives should be described and linked to critical resources identified
through the park’s resource inventory program or through the public involvement process on the
plan. These objectives should be specific enough to enable the park to measure them.

One of the most important management objectives that needs to be developed for each plan relates
to the determination of appropriate use levels. The objectives should outline how much resource
degradation will be acceptable to park management. Research findings in the fields of physical,
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biological, and social science can be used as guides for determining the importance of various
impact levels. However, managers will usually need to consider public input and management
considerations such as cost, personnel requirements, and logistics before arriving at final use level
determinations.

8. Action Plan

This is the heart of the plan. It contains the prescription by which the park will achieve the
management objectives. The action plan must identify the range of remedial actions to be
undertaken if the management objectives are not being achieved. The action plan should also
contain an identification of any facilities which are necessary to support the recreational activities
or other park management needs. The type and number of facilities should be limited to the
minimum necessary to achieve a park’s backcountry management objectives. Maintenance
considerations (e.g., life cycle costs, accessibility, technology requirements) for all backcountry
facilities must be fully analyzed. Construction materials used should harmonize with the park
environment. Program responsibilities and funding requirements for carrying out the plan’s
provisions should be identified. This section of the plan should also discuss administrative actions
that will occur in the backcountry, such as aircraft use and research projects. Timing for
implementing the various actions outlined in the plan should be identified. Public education efforts
should be discussed. '

9. Commercial/Concessioner Activity

Based on the management objectives developed and public input, a determination should be made
as to whether a concession operation is required. The plan shouid contain a written analysis of
whether a concession operation is necessary and appropriate.

10. Monitoring Prosram

The plan must outline a monitoring program which will be used to determine whether the
management objectives are being achieved. The monitoring program must be capable of identifying
specific mitigation actions directed at specific locations, periods of time, and types and amount of
visitor use. The plan should identify the offices responsible for implementation of monitoring.

11. Plan Review and Update

The plan must identify the procedures for updating. This should include the frequency of plan
review, or identification of the conditions which would require a plan review. Unless conditions
are particularly constant, the life of recreational visitor use plans should not exceed 10 years. Most
plans will need to be reviewed in depth at a three to five year interval. The necessity for
additional compliance under the NEPA should be addressed in ail plan revisions. :
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C. Special Types of Plans

1. Wilderness Manapement Plan

Each park with designated wilderness is required by NPS Management Policies to develop a
wilderness management plan. This plan will preferably be an integrated plan which addresses all
visitor recreational uses (e.g., hiking, stock use, caving, river use) and other ongoing or projected
activities in the wilderness area. All wilderness plans must be reviewed and approved by both the:
regional and Washington Offices in order to ensure nationwide consistency.

A separate wilderness plan is not required for areas where the Administration is recommending
wilderness or where wilderness designation is pending in Congress. In those situations, the
recommendation itself provides the basic management direction. In accord with NPS policies, parks
must not implement actions or programs that are inconsistent with that recommendation until
Congress has made a final determination.

The central objective of every wilderness plan should be ensuring perpetuation or restoration of
the wilderness character of the area. Designated wilderness requires higher standards for protec-
tion of the visitor experience than would normally be found in backcountry plans for park areas
managed as natural zones. Therefore, upon wilderness designation, cach park must review its
current backcountry visitor management plans and make a determination as to whether those plans
provide for "outstanding opportunities for solitude” as well as the other legal requirements of the
Wilderness Act and park-specific wilderness designation. Recreational activities to be emphasized
in wilderness should be those that depend to a significant degree on wilderness settings or
conditions. Where recreational use conflicts occur, uses that depend most on wilderness should be
favored. Management activities should strongly favor preservation of wilderness values over other
potential uses.

a. Motorized Equipment Use

One of the important issues which needs to be addressed in all wilderness management plans is the
administrative use of motorized equipment. While limited use of this equipment may be allowed
when justified in wilderness, this does not imply that such use is compatible with wilderness values.
Use of motorized equipment must be discussed in detail in a programmatic fashion in the plan or
in a subsequent written request to the superintendent or Regional Director. Written approval for
use of equipment can be provided on either a project or program basis. For example, chain saw
use for a specific type of trail maintenance during certain time periods would need to be approved
only once.

Motorized equipment and aircraft may be used for an emergency situation involving human health
or safeiy or protection of wilderness values without going through the approval process, but a
contingency plan for this should be outlined in the wilderness plan itself. Any administrative use
of aircraft over wilderness below 2000 feet above ground level must be approved in writing by the
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superintendent (unless it is specifically contained in the park’s general management plan or
wilderness management plan or authorized by law).

An exception to this policy occurs in Alaska: motorized equipment use is permitted in Alaska in
all designated wilderness areas, subject to appropriate regulation, for all traditional activities and
for travel to and from villages and homesites. ' This includes snowmachines, motorboats, and
airplanes. For further information on the specifics of use of motorized vehicles in Alaska, refer
to the Alaska Native Interest Lands Conservation Act of 1980 and special "Alaska park provisions
in 36 CFR 13. For park-specific information, consult the general management plan.

Each written request to the superintendent for the use of motorized equipment in wilderness must
be accompanied with an analysis which includes an outline of the project, options for completing
the project, and description of the preferred option and mitigation actions. The discussion of the
project should include a clear statement of the nature and quantity of work to be done. It should
also outline whether the project relates to the wilderness management plan and management
objectives for the area. A discussion of compliance with the NEPA and other environmental laws
should be included.

The range of alternatives discussed should include as a minimum:

1. the no action alternative, or what will happen if the project is not implemented,

2. implementing the project without motorized equipment,

3. use of the minimum amount of motorized equipment, and

4. the preferred action (if different from alternative 3).
The comparison of alternatives should discuss environmental, social, and management impacts (e.g.,
costs and personnel requirements) of the alternatives as well as the relationship of the proposal to
adjacent Jand uses. Note that economic considerations alone will not be adequate to justify use of
motorized equipment. The discussion of the preferred option should include all appropriate

mitigation actions.

2. Cave Use Management Plan

Caves often contain cultural, paleontological, biological, andfor geological resources which are
essentially nonrenewable. In recognition of this, cave use management plans for areas with
numerous cave resources or particularly outstanding cave resources should consider a full range of
use levels. These use levels should range from caves which are open to all human use without
permit 10 caves which are closed to all use including management and research use. See also,
Chapter 2, Cave Resources Management.

|
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3. Stock Use Management Plan

Discussed in Chapter 3, Grazing.

II. Management Issues and Strategies

Management of backcountry recreational use programs often requires intervention by superinten-
dents to address problem issues and concerns. As a general rule, and depending on the severity:
of environmental impacts, the level of management intervention exerted in addressing these issues
should be on a graduated scale from indirect to direct methods.

Indirect methods to be applied include providing information and education to visitors about other
recreational opportunities or impact limiting techniques, rehabilitation of impacted sites, trail
delineation or improvement, signing, rerouting of primary transportation corridors away from major

destinations in combination with establishment of spur trails to attraction sites, and strategic
location and design of developments (e.g., number of parking spaces, additional trail construction,
road improvements, designation of campsites).

Management techniques which provide for direct control of recreational use are usually based on
some type of rationing or limitation. The most common forms of rationing include limits on types
of recreational use, numbers of users, party size, activities such as campfires and use of mechanized
equipment, timing of use, and location of use. Backcountry use permits are generally required in
order to implement use limitation plans. However, these permts should only be used when limits
on use are needed to prevent specific impacts and after indirect control methods have failed; to
assist the visitor in pre-planning a trip; for providing critical safety information regarding climatic,
geologic, wildlife, disease vectors, or other hazards; or for limited periods of time to gather basic
visitor use data. These permits should not be required for the general purpose of controlling visitor
use.

The six most common backcountry management issues are trail deterioration, campsite deteriora-
tion, littering, crowding and visitor conflict, human waste, and wildhife impacts. Deterioration of
trails and deterioration of campsites are the most common and widespread impacts in backcountry
settings. Each of the six management issues is discussed in detail below, along with various
management techniques appropriate for addressing them.

A. Trail Management

The majority of environmental impacts from recreational trails results from inappropriate trail
construction and maintenance. Thorough site analysis, careful planning and design, and thoughtful
maintenance and monitoring, guided by the concept of sustainability, will benefit backcountry
resources while affording a reasonable standard of safety and comfort for the traveler.
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1. Sustainability

Sustainability of backcountry trail corridors is defined as the ability of the travel surface to support
current and anticipated appropriate uses with minimal impact to the adjoining natural systems and
cultural resources. Sustainable trails have negligible soil loss or movement and allow the naturally
occurring plant systems to inhabit the area, while allowing for the occasional pruning and removal
of plants necessary to build and maintain the trail. If well built, a sustainable trail minimizes
seasonal muddiness and erosion. It should not normaily affect natural fauna adversely nor require
re-routing and major maintenance over long periods of time.

2. Planning

One key to ensuring long-term trail sustainability is identifying new and rebuilt trails projects in
relevant planning documents such as a general management plan (GMP), a development concept
plan (DCP), and/or an interpretive prospectus (IP). This ensures the involvement of an
interdisciplinary planning team. Each project should include information on site topography, soils,
visitor trip origins and destinations, design guidelines, and anticipated maintenance stratepies.
Backcountry management plans should be coordinated with related plans, such as sign plans. Good
planning can avoid problems such as steep grades and erosion, which destroy sustainability.

Factors which must be considered to achieve trail sustainability include soil types, the grades of the
trail profile relative to existing cross-slopes, surface moisture and drainage, solar aspect, exposure,
types and seasons of use, use volumes, desired design and maintenance standards, ecological
implications for trailside vegetation, and functional and aesthetic control points (trailheads, scenic
views, lakes, etc.). Planners should develop sustainability criteria tailored for each trail project
which provide a reference point from which the achievement of future accomplishments can be
measured.

3. Desipn and Construction

Experience in trail design, construction, and management is essential for implementing projects that
involve poor soils, complex topography, high levels of use (especially when stock animals are
involved), and extensive improvements, such as surfacing or structures. Experience is also essential
to design multiple use trail corridors to meet standards which allow safe use of the trail.

Two of the most common problems of backcountry trails--deterioration through overuse of popular
trails and the development of undesired routes at popular destinations--an be avoided by drawing
on personnel with trail design and management experience and by following commonly accepted
standards of trail design after thorough field study. Observing proposed or existing routes through
several seasons, including winter, will assist the planning team in determining the fitness of new
corridors for trail development, as well as the level of improvement or rerouting required to
achieve sustainability for rebuilt trails.
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Design guidelines can aid in decision-making on specific trail locations at different levels of
jmprovement. A simple outline, with supporting sketch plans and views is usually sufficient to
describe the desired criteria, trail segments, trail destinations, nodes, natural and cultural resource
points of interest, design intentions, design and construction standards, and the anticipated
investment in improvements.

There are a variety of factors necessary for a sustainable, low-impact trail. For example, sidehill
trail design is the surest way to prevent erosion. Cross-slopes for backcountry trails should range
between 10% and 70%. The maximum grade for natural-surface trail is about 12%. By carefully
fitting the trail profile to the local topography. erosion will be minimized, thus increasing the
durability and sustainability of the natural surfaces.

The grades of sustainabie trail surfaces are almost always less than 15% and should be less than
1/4 the prevailing adjoining cross-slope. The maximum grade of a length of a trail should also
vary, since steeper topography is able to sustain steeper trail grades. This relationship suggests 5%
grades in 20% cross-slope areas, 10% in 40%, and 12% maximum profile grades in 48% or more
cross-slopes. Trails with grades greater than 15% are especially prone to erosion. Where trail

relocation to areas with grades less than 15% in good soils is not possible, surfacing or structures

may be required. Natural surface trails where the cross-stope is less than 10% usually require
surfacing, such as corduroy or gravel, and drainage improvements, such as ditches, culverts, and
French drains, if they receive even a moderate amount of use. Natural-surface trails in cross-
slope areas between 70% and 90% usually require retaining walls to hold them in place. Where
cross-slopes exceed 90% it is usually not possible to build natural surface trails.

4. New Uses on Existing Trails

When new uscs (c.g., mountain bikes on hiking trails) are being considered for existing trails (many
of which evolved through use and not design), planning teams must carefully consider sustainability
factors. The design principles used for old roads and railway beds are significantly different from
those used for trails, so it is necessary to evaluate sustainability factors when redeveloping these

types of corridors for new uses. In addition, the evaluation of other trail projects in the local area

can assist in developing sustainability criteria for the current project.

5. Maintenance and Monitoring

Some degree of maintenance is required to perpetuate a trail’s intended dimensions and integrity.
This often occurs at the beginning and end of each use season, as well as in response to
emergencies. On some trails, routine activities may be required each month during peak use.
Long-term maintenance should be part of the planning and design considerations. Typically, trails
require about 10% of the original time and dollar investment each year after construction in
routine maintenance. Much of this work can be carried out by volunteers. Monitoring and
updating maintenance schedules each season and year ensures continued sustainability.

|
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In addition, monitoring various use factors over time such as access, patterns, and intensity is
important to ensure ongoing sustainability. Consistent multi-year record keeping is important to
ascertain trends. The type and amount of use on a particular trail, along with that trail’s ability to
support changing patterns of use, will influence the type and complexity of the monitoring program.

Using photographs to monitor trajl use at access points and high-use locations can be effective in
- recording changes to the natural environment, especially vegetation. Transects can be used to
monitor changes to soils. Effective trail monitoring will help pinpoint specific use and resource
problems early and thereby suggest modest improvements or management actions in lieu of more
intensive and intrusive remedial measures at a later date.

Undesired trails develop when use cannot be sufficiently limited to existing trails. Undesired trails
most commonly develop close to managed trails, along switchbacks, and in wet meadows. Away
from managed trails, undesired trails develop along frequently used cross-country routes and in
popular destination areas as multiple trail braiding. Management techniques available for resolving
this problem include keeping visitors on the managed trails by locating and delineating them
properly or by enforcement, proper timing of visitor use, education on wilderness ethics, and
limiting overall use patterns.

B. Campsite Management

Similar to trail deterioration, the problems with campsite deterioration involve both deterioration
of desired campsites and development by campers of more sites than are desired or needed.

The most pronounced ongoing impact at established sites is enlargement, caused by spreading out
to adjacent undisturbed or lightly disturbed areas. The most important influences on the amount
of deterioration on established sites are the types, amount, and season of use; substrate durability,
visitor behavior; and where they camp. Management tactics which should be employed to address
this problem include restricting camping to certain categories of users based on number in party
or by limiting stock use, location of designated campsites in durable areas, limits on camping
duration, campsite rotation, restricting camping to designated sites, hardening of campsites,
prohibition of campfires, encouraging dispersed use combined with education on minimum impact
camping techniques (in low use areas only), and prohibition of damaging practices or equipment.

The primary cause of campsite proliferation is overuse of destination areas where use is not
confined to a relatively small number of sites. The most important influences on site proliferation
are where and how people camp. The primary options for resolving this issue in heavily used areas
require restricting use to previously impacted sites, designation of sites, or limiting overall use. In
lightly used areas, impact mitigation can be achieved by dispersing camping to previously
undisturbed sites along with an education program on low-impact camping technigues.
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C. Litter Management

Litter has been identified in a number of studies as a significant source of impact on the
backcountry experience. Certain activities, such as bait fishing, are highly correlated with increased
litter. Litter is one of the easiest backcountry problems to resolve. Continual reinforcement of the
pack-it-in, pack-it-out philosophy has already resulted in reduction of backcountry littering. Careful
management of activities associated with litter; visitor education, maintenance of a litter-free
environment by park personnel, and enforcement are the primary techniques for resolving this issue.

. Crowding and Visitor Conflict Management

Research provides evidence that the perception of crowding is a function of more than how many
other parties are encountered: the location of the encounter is important, with encounters at
campsites being less acceptable than encounters enroute, and encounters at a long distance from
developed areas being more objectionable than contacts at access points. Crowding is also affected
by the type and behavior of party encountered: encounters with larger parties or parties pursuing
different recreational activities are less acceptable than encounters between parties possessing
similar characteristics. Visitor expectations also have an effect on the extent to which the number
and type of encounters contribute to crowding.

Crowding occurs where there are simply too many people in the same place at the same time. This
situation is influenced not only by the absolute number of users, but also by the timing and destina-
tion of visits. The primary methods for addressing crowding include advising visitors of alternative
opportunities or discouraging use during crowded periods; limiting numbers of users, party size, or
length of stay; designation of campsites; controlling development of access routes or facilities, and
encouraging behavior which will limit the number of contacts. While dispersal of visitor use is an
important management tool for addressing crowding, decisions to disperse use should be made
carefully and only after a thorough analysis of the potential effects. Dispersal of recreational use
often results in increased impacts in more pristine areas Or areas containing sensitive resources.
‘Baseline data and monitoring programs should be used to measure. the impacts of a dispersal
strategy.

The level of visitor conflict is influenced by the same factors that influence the level of crowding:
location of encounter, recreational use and behavior of the other party, and visitor expectations.
Conflict can be especially severe if the use or behavior of the other party is considered
inappropriate. The primary tactics for dealing with visitor conflict are segregation of different types
of users, elimination of conflicting uses, educating visitors about potentially conflicting uses in the
area, and educating parties on how to reduce conflict.

F. Human Waste Management

Human waste usually becomes a problem where use is relatively high or where options for
placement of waste are restricted. Where use is heavy, reduction in visitor use through overall use
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limitations, length of stay limits, designation of campsites away from water bodies, or restriction of
areas to day use only may be necessary. Where locations for waste disposal are particularly limited,
such as along river corridors and technical climbing routes, the option of carrying out waste should
be explored. If these techniques are unsuccessful, then regularly maintained toilet facilities may be
required. Selection of the type of toilet facility to be installed must carefully consider such factors
as soils, potential water source contamination, maintenance, and cost. Aerobic composting offers
a mechanism for waste degradation/recycling which produces an organic product that can be used
to improve impacted soil situations. Parks currently using systems utilizing aerobic composting
include Chesapeake and Ohio Canal National Historical Park and Redwood National Park. The
San Dimas Technological Center (USFS) is also involved in development of this technology. Note
that instaliation of toilet facilities in wilderness is a last resort, to be implemented only after a
thorough investigation of alternatives. The human waste problem may be partially mitigated by
education of visitors on proper waste disposal methods.

F. Wildlife Impact Management

Destruction of wildlife habitat by human recreational use in backcountry settings can have an
adverse effect, especially on smaller mammals. The primary habitat loss results from impacts on
vegetation and soils along trails and at campsites. However, the wildlife impacts of greatest concern
to park staff are wildlife disturbance and attraction and feeding.

Wildlife disturbance by visitors in backcountry settings includes both intentional and unintentional
disturbance. These impacts can be serious when they occur during critical breeding, feeding, or
times of the year when animals are weak or engaged in reproduction. The magnitude of impact
can also be increased if recreational use areas coincide with important wildlife habitat. Primary
techniques or strategies for addressing this concern are educating visitors about potential impacts
of their behavior and restricting access in locations or during times which are critical for wildlife

survival.

Attraction and feeding of wildlife can be a serious problem, especially in bear country. However,
attraction of smaller mammals also leads to impacts on those animals, or to equipment damage and
visitor injury. The primary techniques for addressing this concern are educating visitors on proper
food storage and potential impacts of wildlife feeding, avoiding bear concentrations, and providing
food poles or other food storage devices. (See also, Hazardous Animals, in Chapter 2, Public
Health and Safety.)

ROLES AND RESPONSIBILITIES

I. Park

The superintendent has the primary responsibility for developing and implementing backcountry
recreational use programs in a park. The superintendent should ensure that the programs
implemented are consistent with all applicable laws and policies. The superintendent should initiate
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the development of backcountry recreational use plans as necessary. The superintendent is
responsible for assuring that adequate funding and technical expertise is available to prepare and
implement visitor backcountry recreational use management programs. The superintendent should
coordinate the visitor use management plans with neighboring land managers as appropriate. Each

superintendent with designated or eligible wilderness should designate a wilderness coordinator to
review all activities ongoing in the wilderness.

II. Region

The primary role of the regional office is to provide oversight and guidance to superintendents in
catrying out their backcountry management programs. Since all visitor use management plans
require either an environmental assessment or an environmental impact statement, the regional
office becomes involved in the overall planning effort.

In addition to technical review of the compliance document, the regional office is responsible for
policy level review of all plans. The regional office also provides consultation to parks in situations
where the existing policies are not fully applicable or require interpretation. Regional offices are
also responsible for development of consistent and comprehensive programs on a regionwide basis.

. Regional offices should assure that adequate technical expertise is available to advise parks on

visitor use management issues. Regional offices are also responsible for providing scientific
expertise in environmental and social sciences to ensure that programs developed for implementa-
tion by parks are scientifically defensible. Each regional office should designate a mldemess
coordinator to oversee the wilderness program within the region.

HII. Washington Office

The Washington Office has overall responsibility for establishing and refining national policy. The
Washington Office is responsible for development and approval of necessary guidelines for policy
implementation. The Washington Office should strive for a well coordinated and consistent
application of backcountry recreational use management programs among all park units. The
Washington Office wilderness coordinator conducts reviews of all wilderness management plans.
The Washington Office provides review of any other significant or technically difficult visitor use
plans upon request by the regional offices. The Washington Office also provides leadership in
information sharing designed to improve program consistency and quality. This will include
sponsoring training activities and sharing research results on backcountry management issues of
broad applicability.
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Bibliographies

Albrecht, J. and T.B. Knopp. 1984. Trail

Planning, Construction and Maintenance:
A Bibliography, Miscellaneous Publica-
tion 26-1984. St. Paul, MN: University of
Minnesota.

"The purpose of this bibliography is to
bring together literature on the state of the
art. Thus it will enable trail planners,
managers, and users to benefit from what
others have learned through research
and experience.”

Numerous documents are listed in
each of the following categories: trail
uses, trail-use studies, planning docu-
ments, and general trail development.
Those undertaking extensive research
into trails-related issues can benefit
from reviewing this document. A few an-
notations are included.

American Hiking Society. 1984. Bibliogra-

phy of Trail Construction, Maintenance
and Managemeni. Washington, DC:

The purpose of this bibliography was
"to compile an authoritative list of publi-
cations on trails thal would be compilele,
useful, and accessible to trails users and
clubs. " Included are listings on traijl
construction, maintenance, manage-
ment, and volunteerism. Also included
are listings of statewide trail plans, off-
road vehicle trails literature, and listings
of documents pertaining to scenic and
historic trails. Rather concise, this bibli-
ography does contain many of the most
useful and widely accepted documents.
A few annotations are included.

]

Ames, Gregory P. 1981. Recreational

Reuse of Abandoned Railroad Rights of
Way: A Bibliography and Technical
Resource Guide for Planners. Chicago, IL:
Council of Planning Librarians.

As stated in the introduction, "The
purpose of this bibliography and technical
resource guide is to bring together a wide
variety of materials of conceivable inter-
est to local ftraill planners contemplating
potential fraill] conversion projects.” Di-
vided into its two parts, this document
achieves its purpose. Many citations for
feasibility studies, master plans, and
guides published through 1980 are
listed, as are many resources useful to
the planner.

Dulffy, Hugh. 1989, An Annotated Bibliog-

raphy of Non-Motorized Trails Literature.
Denver, CO: National Park Service,

This document highlights readily
available regionally and nationally sig-
nificant non-motorized trails docu-
ments.

Lavely, Phillip E., Ph. D. 1978, Trails Bib-

liography. Washington, DC: National
Trails Council and the Heritage Conser-
vation and Recreation Service.

This document is a comprehensive
listing of trails-related documents. Nu-
merous documents are listed in each of
the following categories: Types of trails,
legislation, construction and mainte-
nance, planning and design, procedures,
research, bibliographies, bulletins, peri-
odicals, and related materials. Those un-
dertaking extensive research into
trails-related issues can benefit from re-
viewing this document. No annotations
are included.
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Schmid, Jim. 1992. Coronado National
Forest Trails Library Bibliography. Tuc-
son, AZ: Coronado National Forest.

A bibliography of trails related mate-
rials in the library of the Coronado Na-
tional Forest, this listing is very current
and contains good listings of mountain
bike trails documents as well as rail trail
booklets and general trail reparts.

Reference Documents

Good, Albert H. 1938. Park and Recreation
Structures. Washington, DC: National
Park Service.

"In any area in which the preservation
of the beauty of Nature is a primary pur-
pose, every proposed modification of the
natural landscape, whether it be by con-
struction of a road or erection of a shelter,
deserves to be thoughtfully considered.”

This outstanding document summa-
rizes this National Park Service/Civilian
Conservation Corps philosophy of rustic
architecture. Many examples of success-
ful park structures are described. In ad-
dition, there are many insights into the
use of rustic materials such as wood and
stone that would be useful to today’s trail
designer. There is an excellent section on
trail steps made of stone.

Conflict Resolution

Arizona State Committee on Trails. 1992,
Trail Use Policy. Tucson, AZ:

This paper summarizes the policy of
the Arizona Bicycle Task Force and the
Arizona Hiking and Equestrian Trails
Committees regarding multiple use
trails. It includes an introduction, defi-
nitions and assumptions, a policy state-
ment, a discussion of Issues, Concerns,
and Opportunities, and a list of organi-
zations and trail education programs.

Merriman, Kristin. 1988, "Multiple-Use
Trails: A Question of Courtesy." Ouidoor
Ethics 7, no. 3 (Summer 1988).

This article discusses some of the
multiple-use ethics of rail-trail conver-
sions. The most important suggestion in
this article is to resolve multiple-use con-
flicts early in the planning process. A key
observation noted is the fact that other
forms of transportation such as automo-
biles, boats, and airplanes have laws
regulating their use, but there are very
poor laws on how trails should he used.
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User Conflict Subgroup, Nationial Trails

Agenda Task Force. 1988. "Report on the
Ninth National Trails Symposium." Bal-
timore, MD: League of American Wheel-
men.

The user conflict subgroup of the Na-
tional Trails agenda task force developed
two papers to help identify solutions to
reduce conflicts on trails. The first is
entitled "A List of Ideas Presented at The
User Conflict Discussion: Creating an
Agenda For The Future.” This is a con-
cise document that describes: where
users can work together, some expecta-
tions among users that will reduce con-
flicts, some models that have insights
into problems, where trail allocation pol-
icies are needed, strategies for a system-
atic approach to trail allocation, criteria
for trail allocation, and indicates where
more research is needed. Also included
are recommendations for education and
trail design to reduce conflict. Sugges-
tions for user groups who play a vital role
are described, as are some case studies.

The second document is entitled
"Managing Trails for a Diversity of
Users." This is also concise, suggesting
principles for the future development,
support, and management of trails. Sev-
eral goals are included: 1) the develop-
ment of a nationwide network of
National, State, and local trails, 2) provi-
sion of support needed by the network
for today and tomorrow, and 3) assur-
ance of continued trail development and
management. These goals and their ac-
companying objectives can form a very
sound origin for those developing trails
constituencies, trails councils, and draft
legislation and ordinances,

Leadership

Parker, Troy S. and Helen Grigson. 1989.
Crew Leader Manual. Denver, CO: Vol-
unteers for Outdoor Colorado.

This document clearly describes what
it takes to be a crew leader on a Volun-
teers for Outdoor Colorado (VOC) proj-
ect. It delves into many of the
characteristics and qualities required to
have a successful VOC project day. This
document can easily be adapted for use
in other organizations.

Student Conservation Association. n.d.
Supervisor's Handbook. Charlestown,
NH;

"This supervisor’'s handbook is in-
tended fo be a distillation of the thoughts
and experiences of you, the supervisors,
as well as a setting forth of the regulations
and policies of the Student Conservation
Association [SCA] It is intended to be both
a comprehensive introduction for new su-
pervisors, and a reference and guide for
those more experienced.”

The SCA carries out various types of
conservation projects on public lands
using high school or college aged stu-
dents. This handbook describes the
overall process by which supervisors op-
erate including a site visit, checklists,
and environmental education. It can be
a good source of ideas when planning a
complete conservation project.

Mourntain Trails Management: An Qutline

Page HH - 3



Volunteers

Ellis, Susan J. and Katherine H. Noyes.
1981. No Excuses: The Team Approach to
Management. Philadelphia, PA: Ener-
gize.

This document fills a void by directing
its message at volunteer managers who
also raise money and do other duties.
Other documents are usually mare di-
rected at persons who manage volun-
teers full time. Ellis and Noyes
concentrate on realistic ideas regarding
a team approach to carry out a volunteer
agency’s mission. Two very good recom-
mendations in this document are to de-
velop an orientation and training
schedule for every task in the organiza-
tion, and to develop reporting proce-
dures for training success. Other items
discussed include planning, recruit-
ment, public relations, interviewing and

' screening, supervision, and motivation.

Haines, Mike. 1977. Volunieers: How to
Find Them ... How to Keep Them! A Work-
boolk. Vancouver, BC: VARC.

This handbook is a springboard for
exciting and new ways to involve people
in the volunteer world. It gives a straight-
forward description of an entire volun-
teer program. Descriptions cover getting
ready for recruitment, procedures for
volunteers hired, and also methods of
recruitment.

MacBride, Marie. 1979, Step by Step, Man-
agement of Volunteer Programs in Agen-
cies. Hackensack, NJ: Volunteer Bureau
of Bergen County.

This document describes characteris-
tics of volunteers, benefits to volunteers
and agencies, and development of your
agency volunteer program. Pointers for
directors of volunteers and pointers on
recruitment, interviewing, selection, and
placement of volunteers are included.
Training, supervision, advanced work-
shops, retaining volunteers, and record
keeping also are discussed. Finally, bud-
geting, funding, public relation tools,
and measuring success are discussed.

Moore, Roger L., Vicki LaFarge, and
Charles Tracy. 1992. Organizing Outdoor
Volunteers: A Step-by-Step Program for
Grassroots Environmental Action Groups,
2nd edition. Boston, MA: Appalachian
Mountain Club.

This is an excellent summary of the
Appalachian Mountain Club’s experi-
ence with its’ National Outdoor Volun-
teer Network Project. It documents
successful organizational development
techniques including: "getting started”,
planning, fundraising, finances, com-
mittees, publicity, working effectively
with government agencies, developing
and training leaders, and getting the
most from volunteers while keeping
them motivated.
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Naylor, Harriet H. 1973. Volunteers

Today, Finding, Training, and Working
with Them. Dryden, NY: Dryden Associ-
ates.

This excellent document offers in-
sights into common volunteer program
topics such as: volunteers of the future,
new forms of volunteer participation in
service, trends in volunteering, volun-
teer staff work patterns, motivation, de-
termination of volunteer assignments,
recruitment and placement of volun-
teers, initiation and supervision of vol-
unteers, training, development of
learning opportunities, design of train-
ing events, and personnel administra-
tion of volunteers. This document
strongly encourages consideration of
volunteers as individuals, and suggests
state-of-the-art and advanced training to
keep volunteers on the cutting edge. A
goaod bibliography is included.

The Tahoe Rim Trail Association. n.d.

Tahoe Rim Trail Volunteer Handboolk.
South Lake Tahoe, CA: .

This handbook is an excellent exam-
ple of how volunteers can be organized
to accomplish a major trail program ef-
fort. Inclided is a description of the over-
all program broken into several
committees, a description of the trails
committee structure, and job descrip-
tions for various tasks required. Approx-
imately 45 job descriptions are included!
A volunteer application which asks very
specific questions to assist in determin-
ing possible roles for volunteers also is
included. This document can be the
model for alltrails organizations to follow
when developing or reviving their pro-
grams.

US Department of the Interior, National

Park Service. 1987. Volunteers in Parks,
Getting the Most Out of Your Park’s Vol-
unteer Program. Washington, DC;

This publication’s target is National
Park Service units and managers. It de-
scribes avenues to pursue funding, and
describes working with cooperating na-
ture associations. Ways to provide hous-
ing for volunteers such as canipground
hosting are included. This document ad-
vocates a comprehensive, systematic ap-
proach to developing a volunteer
program.

Volunteers for Outdoor Colorado. 1992,

Extending Your Reach - A Guide for Agen-
cies Working With Volunteers. Denver,
CO:

This outstanding handbook offers in-
sight into all aspects of running a suc-
cessful volunteer program. Included are
discussions on designing volunteer jobs,
recruiting, interviewing and accepting
volunteers, leadership, management,
learning and training, motivation, feed-
back and evaluation, recognition and re-
ward, resolving conflicts, work settings,
and what to do when a volunteer leaves.
It also includes an excellent sample vol-
unteer coordinator job description,

Wilson, Marlene. 1981. The Effective Man-

agement of Volunteer Programs. Boulder,
CO: Volunteer Management Associates.

This excellent reference document
describes a modern approach to manag-
ing volunteers. It is practical as opposed
to theoretical. All volunteer managers
and key personnel can benefit from this
small bock. The most common aspects
of volunteer management are discussed,
including manager characteristics, mo-
tivation, planning, interviewing and
placing volunteers, and training.

Mountain Trails Management: An Qutline

Page HH -5




Ethics

Program Development

Backcountry Horsemen of the Flathead.
n.d. Backcountry Horsemen's Guide-
book. Columbia Falls, MT: .

This guidebook’s dedication de-
scribes its intent: "We would like to ded-
icate this book to future generations that
they too may find the same peace and
beauty that we now enjoy in the back-
country and to the dedicated people who
are working diligently to keep it un-
changed by human hands.”

Topics covered include preparing for
your backcountry horse trip, recipes,
horse handling, environmental con-
cerns, selecting camp sites, camp
chores, grazing, sanitation, fire precau-
tions, trail courtesy, packing, and first
aid.

Utah Trails Council. 1983. Trail Ethics-An-
other Conservation Tool. Ogden,UT:

The Utah Trails Council has devel-
oped a good summary of trail ethics for
backpackers, horsemen, and
motorbikers. As evidenced by this hand-
out, two ways that the Utah Trails Coun-
cil pursues protection of resources along
trail corridors are by gaining political
clout and by public education in the
development of trail ethics.

Parks Canada. 1978. Trails Manual. Ot-
tawa, Ontario;

This excellent bilingual document de-
scribes the entire trail planning, design,
and construction process. There is a
wealth of technical background material
to educate even the seasoned trail plan-
ner. This document is useful for park
managers before beginning trail plan-
ning and design activities. Proper plan-
ning and design will minimize work
required of trail builders, and help agen-
cies decide on appropriate trail configu-
rations and locations.

Pennsylvania State Trails Program. 1980.
Non-Motorized Trails/An Introduction to
Planning and Development. Harrisburg,
PA: Pennsylvania Bureau of State Parks.

This excellent document covers the
aesthetic and environmental considera-
tions to trails development, the anatomy
of a trail, design and layout, and has
appendices covering stream crossings,
trailheads, and signs. A bibliography is
included. The companion document on
Motorized Trails is also excellent.

Safety

Colorado Mountain Trails Foundation.
1976. Mountain Trail Volunteers, A Guide
to Working Safely. Lakewood, CO: .

This pamphlet describes safety tips
for travel by foot or animal, loading and
carrying a pack, proper use of hand
tools, precautions for poisonous plants,
first aid for insect and snake bites, pre-
cautions in severe weather, prevention
and the treatment of hypothermia. This
document can be of assistance to those
developing a safety program.
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Access Trails

Bilhom, Comras and Miller. 1980. Acces-

sible Trails, A Case Study At Malibu
Creek Stale Park. Pomona, CA: California
Polytechnic Institute, for the National
Park Service.

This excellent document describes a
thorough and rational process of devel-
oping an accessible trail plan for a small
park. It describes details overlocked in
most access projects. Included in the
process is a human inventory, suggested
guidelines, a case study at Malibu Creek,
a physical analysis, a sensory inventory,
and design details. Also included are a
guestionnaire, a listing of organizations
consulted, and references.

Nordhaus, Richard S., Min Kantrowiiz

and William J. Siembieda. 1984, Acces-
sible Fishing: A Planning Handboolk.
Santa Fe, NM: New Mexico Natural Re-
sources Department,

This is an excellent reference docu-
ment for planning an accessible fishing
area. Planning guidelines are discussed,
as are levels of accessibility, evaluation,
and design aids. A glossary, survey
checklist, and bibliography are included.

Park, David C. 1989. “"Access 2: What is

Accessibility?" Design (Spring, 1989).

This issue of Design provides the
specifications for the combination of el-
ements that must be provided for a
building or facility to be fully aceessible.
They are excerpted from the Uniform
Federal Accessibility Standards (UFAS),
and are in a very readable form.

Park, David C. and Andrea Farbman,

Ed.D. 1989. "Access 3: Accessible QOut-
door Recreation Facilities.” Design (Sum-
mer, 1989).

This issue of Design includes access
solutions for outdoor recreation facilities
that comply with the Uniform Federal
Accessibility Standards (UFAS) and are
in a very readable form.

Park, David C. 1988, "Access 4: Recom-

mended Guidelines for Campgrounds
and Picnic Areas." Design (Fall, 1989).

This issue of Design includes recom-
mended guidelines for accessible camp-
grounds and picnic areas. Also included
is a summary of the philosophical con-
cept of access.

Uniform Federal Accessibility Standards
(UFAS). 1984. Washington, DC: 49 CFR
31528, August 7, 1984,

"This document presents uniform stan-
dards for the design, construction, and
alteration of buildings so that physically
handicapped persons will have ready ac-
cess to and use of them in accordance
with the Architectural Barriers Act, 42
U.S.C. 4151-4157."

This document deals primarily with
buildings, but there are many sections
that deal with ramps, stairs, and parking
areas which can also apply to most de-
veloped area trail projects. [Facilities
signed and advertised as Accessible
must comply with these regulations.]

Americans With Disabilities Act (ADA).

1991. Washington, DC: 28 CFR Part 36,
July 26, 1991.

The ADA describes state and local
government as well as private enterprise
applications of the UFAS listed above.
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US Department of the Interior, Heritage
Conservation and Recreation Service.
1980. A Guide To Designing Accessible
Outdoor Recreation Facilities. Ann Arbor,
MI:

This document is outdated pertaining
to meeting current standards for access:
however, there are several good exam-
ples shown here that may inspire the
novice. A good annotated bibliography is
included.

Whole Access. 1989. "Accessibility and
Recreation Trails." Redwood City, CA:

Whole Access has put together very
good information regarding accessible
trails in a series of handouts. "Provide
The Public With Good Information” con-
tains a listing of suggested information
that should be conveyed to the public.
Items suggested include public trans-
portation opportunities, terrain and trail
surfaces, travel distances, and special
features on the trail. "Recommendations
For Prioritizing Trail Projects" contains a
hierarchial approach to prioritizing your
project. Items suggested include ease of
access, proximity to a developed area of
your park, and natural features of inter-
est. “Accessibility and California Recre-
ation Trails" contains a very thorough
description of what is being done in the
California State Park System regarding
access. This handout is outstanding in
its concise summary of access trail re-
quirements. The "Trail Accessibility Sur-
vey Form'" is a concise questionnaire that
will help you inventory your accessible
trails system. This questionnaire can be
used in your area to determine areas of
needed improvement on your trails.

Hiking and Horse Trails

California State Parks. 1978. Hiking and
Equestrian Trails in California, An Ele-
ment of the Cadlifornia Recreation Trails
Plan. Sacramento, CA:

Although this is a routine statewide
plan, Appendix B contains a good de-
scription of "Trail Facility Construction
Guidelines and Standards," and Appen-
dix C contains a good description of "Cor-
ridor Identification Criteria."

Vogel, Charles. 1982. Trails Manual.
Sylmar, CA; Equestrian Trails, Inc.

This is the most authoritative horse
trail publication, Everything needed for
planning, designing or constructing
horse trails in California is inciluded.
This is an excellent book, and can be an
important component of every trail
planner’s library.

Mountain Bike Trails

Bikecentennial. 1992. Mountain Bike
Trails: Techniques for Design, Construc-
tion and Maintenance. Missoula, MT:

This document describes mountain
bike trail planning and layout concepts
as well as construction and maintenance
techniques.
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Havlick, Scott. 1986. "Mountain Bicycles

on Federal Lands: Over the River and
Through Which Woods?" Journal of En-
ergy Law and Policy 7.

This commentary addresses the is-
sues regarding mountain bicycle use on
public lands. Included are discussions
on the problems generated by mountain
bicycles, the various rules and regula-
tions being used by Federal agencies,
and the cbstacles that remain for those
who wish to challenge the existing regu-
lations. Also included is a discussion
that covers portions of those same regu-
lations that agencies can use to deflect
challenges brought against them. The
suggestion is made for early clarification
of issues in the policy formulation stages
with respect to mountain bicycle use.

Keller, Kit, J.D. 1990. Mountain Bikes on

Public Lands: A Managers Guide to the
State of the Practice. Washington, D.C.:
Bicycle Federation of America.

This document is a compendium of
information about managing mountain
bicycle use on public land. It explores
management issues and techniques,
and suggests possible actions.

Maurer, George J. 1986. "Mountain Bike

Research and Recommendations.”
Golden, CO: Jefferson County Open
Space Division.

This document contains a back-
ground of mountain bike usage, a sum-
mary of agency and user-group
experiences with mountain bikes, some
concepts for planning and managing
mountain bike trails, several conclu-
sions, and recommendations.

]

Rail-Trails

Montagne, Charles H. 1989. Preserving

Abandoned Railroad Rights-of-Way For
Public Use: A Legal Manual. Washington,
DC: Rails-to-Trails Conservancy.

This outstanding manual summa-
rizes the rail abandonment process, re-
versionary interests, Section 8(d) of the
Trails Act, NEPA and other environmen-
tal statutes, overviews of State laws re-
lating to public use, and many other
topics of interest to rail-trail advocates.

Moore, Roger. 1992. The Impact of Rail-

Trails: A Study of The Users and Nearby
Property Owners From Three Trails. Col-
lege Park, PA: Pennsylvania State Uni-
versity.

This Benefits of Rail-Trails study was
the first extensive study to examine the
benefits and impacts of rail-trails, and
the first to systematically examine both
the trail users and nearby property own-
ers of the same trails. The document
discusses the selection of the three
trails, the user survey methodology, the
trail neighbor methodology, the study
results and conclusions drawn from the
research, This is an excellent document
that will help planners alleviate per-
ceived fears of rail-trail conversions dur-
ing the conversion process.
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Ski Trails

Alberta Recreation and Parks. 1988,
Cross Country Ski Trails. Edmonton, Al-

berta: .

This excellent document summarizes
cross country ski trail development re-
quirements. It covers all aspects of proj-

ect development including project

feasibility, funding sources, planning,
design, construction, maintenance, and
programming. A short bibliography is
included.

Bourgois, Peter. n.d. The Planning and
Design of Cross Country Ski Trails, A
Guide for the Boise National Forest.
Boise, ID: Boise National Forest.

This document attempts to standard-
ize the criteria to provide safe and mean-
ingful ski experiences to forest users. A
good planning process is described,
starting with an inventory, going
through an alternative development pro-
cess, design according to standards, trail
configurations, and trail development
concerns. Clearing, signs, maintenance,
and trail inventory and evaluation also
are described.

Rasmussen, Paul F., Gary R. Clay and
Stuart H. Spetzner. n.d. Cross Country
Ski Trails, A Guide to Their Design and
Management. Chicago, IL: Northern
Nlinois Planning Commission,

This document contains some practi-
cal details peculiar to cross country ski
trails, discusses the pro's and con's of
one-way compared to loop trail systems,
the depth of trail snowpack, various lay-
out systems, signs, and location for pro-
tection of snow from sun. A good
bibliography is included.

Wisconsin Division of Tourism. 1978. Wis-
consin Cross Country Ski Trail Develop-
ment Guidelines. Madison, WI: .

This publication presents guidelines
with the primary focus on physical de-
sign to promote safety and the utilitarian
aspects of a good experience for skiers at
varying levels of ability. The intent is to
develop facilities that are logical and uni-
form throughout the State and thereby
available to the general populace as
needs warrant. This document is entirely
text. Good graphics or sketches would
have made this an excellent document,

Bridges
Reijach Hall Blyth Partnership. 1989. Foot-
bridges in the Countryside, Design and

Construction. Edinburgh, Scotland: City
Litho Co.

Produced for the Countryside Com-
mission for Scotland, this is an out-
standing reference document that
provides sound and imaginative advice
on the location, design, and construction
of informal recreation facilities in the
counfryside. There are many
illustrations that show options for the
designer. Engineers and other designers
can adapt the suggestions included for
use in their local area.

Page HH - 10

Mountain Trails Management: An Outline




i

Construction and Maintenance

Arkansas Department of Parks and Tour-
ism. 1991, So You Wani to Build a Trail?
A Guide to Developing Urban Trails, Little
Rock, AR: .

This handbook contains very good
answers to some of the common ques-
tions that face those who undertake
urban trail projects. The discussion on
design and construction considerations
is unique and worth reading.

Arkansas Department of Parks and Tour-
ism. n.d. Arkansas Trails System Main-
tenance Manual. Little Rock, AR: .

This handbook contains some unique
details not seen elsewhere. Included are
discussions on: standards and dimen-
sions, maintenance techniques, tools,
organizing a crew, marking and signing,
and a very good description on blazing.

Boy Scouts of America and the US Forest
Service, Rocky Mountain Region. n.d.
Guide for Mountain Trail Maintenance.
Lakewood, CO: .

This is a complete trails maintenance
guide for use on trails in the Rocky
Mountain Region. Typical problems ex-
pected to be encountered are described.
A key point identified here is the require-
ment for orientation sessions before un-
dertaking an adopt-a-trail program.

Douglas, Jim. 1981. Guide to Trail Main-
tenance Techniques and Standards for
Trails Maintained by the Potomac Appa-
lachian Club in Shenandoah National
Park. Washington, DC: Potomac Appala-
chian Mountain Club.

While specifically written for trails
maintained by the Potomac Appalachian
Mountain Club, this is a good handbook
on maintenance, although lacking qual-
ity sketches. The text description on
blazing is very good.

Griswold, Stephen S. 1989. Trail Hand-
book for Sequoia and Kings Canyon Na-
tional Parks. Sequoia National Park, CA:
National Park Service.

This excellent fieldbook offers a good
overview to the trail program at Sequoia
National Park as well as some unique
solutions to backcountry construction
problems,

Huxley, T. 1975. Footpaths in the Country-
side. Edinburgh, Scotland: {City Litho
Co. 7).

This book is referenced in other doc-
uments as an excellent guide to trail
construction, maintenance and manage-
ment experiences in Scotland and Brit-
ain. [The companion document
Footbridges in the Countryside is also
excellent. ]
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Indiana Division of Outdoor Recreation.
n.d. Indiana Trails Construction and
Maintenance Manual. Indianapolis, IN:

This is an excellent reference hand-
book that provides guidelines for the
design, construction, and maintenance
of hiking trails. Discussion covers per-
sornmel and tools required, technical con-
siderations for layout, and detailed
information on erosion control, crossing
fences and streams, and marking and
maintaining trails.

Magary, Frank A. 1985. The Tahoe Rim
Trail: A Guide to Construction. Nevada
City, CA: Tahoe National Forest.

This short handbook contains a few
good descriptions of trails work not
found elsewhere. These include discus-
sions on trail grades, trail layout by sta-
tioning, and drainage concepts.

Miller, Jay. 1983. Construction and Main-
tenance of Horse Trails. Little Rock, AR:
Arkansas Department of Parks and
Tourism.

This excellent document details re-
quirements of horse trail projects. Space
requirements, camp layout, trail grades,
and construction details are included.

National Park Service. 1937. Construction
of Trails, CCC Project Training Series No
7. Washington, DC: _____.

Although originally developed for the
Great Smoky Mountains National Park,
this outstanding document was found to
be very useful elsewhere and distributed
servicewide. This document identified
the need for an interdisciplinary team
approach to trail design {in 1937)! Its
strength is in its frank discussion as to
why certain cultural practices are re-
quired in trail construction. It also suc-
cessfully integrates written text with
graphies. Because it was originally devel-
oped as a training manual for CCC camp
use, this can be an important component
of any trails document library, It is as
timely today as it was more than 50 years
ago!
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Proudman, Robert D. and Reuben Rajala.
1981. AMC Field Guide to Trail Building
and Maintenance. Boston, MA: Appala-
chian Mountain Club,

This is an excellent reference guide to
trail planning, design, construction, and
maintenance. It is complete in that it
covers the design of trails, environmen-
tal considerations in trail design, trail
layout and clearing, trail marking, guide-
lines for reconstruction, erosion control,
trail hardening in wet areas, stream
crossings, stiles, tools and tool mainte-
nance, and potential management prob-
lems. Also included is a section on cross
country ski trails development.

The Appalachian Trail Conference. n.d.
Appalachian Trail Fieldbook: A Self Help
Guide for Trail Maintainers. Harpers
Ferry, WV:

This fieldbook is designed to help the
trail maintainer evaluate trail condi-
tions. It has been written as a field sup-
plement to the Appalachian Trail
Conference Stewardship Series Hand-
book on Trail Design, Construction and
Maintenance. [See below]. Part I of the
fieldbook covers trail maintenance stan-
dards and evaluation that gives a brief
description and list of specifications of
what the trail should look like if properly
maintained, and what it should not look
like. Part II of the fieldbook covers
treadway construction and rehabilita-
tion guidelines that can be used to rem-
edy trail erosion and saturation
problems. This is a very good reference
for those undertaking a trail mainte-
nance prograrm.

The Appalachian Trail Conference. 1981.
Trail Design, Construction and Mainte-
nance. Harpers Ferry, WV:

Part of the Appalachian Trail Confer-
ence Stewardship Series, this is an ex-
cellent reference guide to the planning,
design, construction, and maintenance
of trails. It is complete in that it covers
frail clearing, trail marking, trail signs,
design objectives for the trail, recom-
mendations for construction and recon-
struction, as well as for trail bridges and
stiles. There are also sections on tools
and tool maintenance.

US Forest Service, Rocky Mountain Re-
gion. n.d. Guide for Mountain Trail Devel-
opment. Lakewood, CO: .

This handbook is very good in that it
covers all of the construction aspects of
trail work. Some of the descriptions on
trail location and accommodating
unique situations are good, also. Many
sketches are included.
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US Forest Service. 1923, Trail Construc-
tion on The National Forests. Washing-
ton, DC: US Government Printing Office.

This is an outstanding reference doc-
ument. Originally published in 1915, it
is the oldest available document on trail
planning and construction. It is breath-
taking to contemplate the historical per-
spective evident in this document! This
document covers trail planning and de-
sign very adequately. It strongly suggests
that only experienced planners should
prepare trail projects, and only after they
know the implication of their decisions.
It also suggests that entire trail systems
should be staked out before construction
begins. Better wisdom has not been of-
fered to this day! New tools for trail
grades have been developed, and the
appendix covering the equipment re-
quired in 1923 is curious at best consid-
ering today’s methods, but these items
add a little character to the document.

Volunteers for the Outdoors. 1984. Adopi
a Trail Handbook, A Guide fo Volunteer
Trail Maintenance in the Southwest. Al-
buquerque, NM: University of New Mex-
ico.

This handbock presents a unique
perspective on trail maintenance in that
it suggests the trail adopter and the
agency agree to responsibilities for trail
maintenance at the very beginning of the
project. It also includes a few sketches
for trails layouts not seen elsewhere,
including the horseshoe layout. Soils are
discussed, and a good description of
trails maintenance tasks and a section
on safety and tools are included.

Specifications
US Forest Service, 1984. Standard Speci-
fications _for Construction of Trails, Publi-

cation Number EM 7720-102,
Washington, DC: .

This is an excellent reference docu-
ment for trail specifications for all trail
designers. Much of the language, al-
though in Forest Service terminology, is
adaptable to other agency use. General
specifications, earthwork, drainage,
structures, surfacing, incidental con-
struction, and materials are included.
Standard drawings also are included.

State of Wisconsin, Department of Natural
Resources. 1984, Trail Specifications
Handbook (2540.5). Madison, WI: .

This document includes specifica-
tions for many common trail require-
ments, although the specifications are
very simple. They appear to be directed
towards maintenance contracts as op-
posed to new construction. Some
sketches are included.
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Tools
Hallman, Richard G. 1988. Handlools for |Arizona State Parks. 1992. Public Trail

Management of Trails

Trails Work. Missoula, MT: US Forest
Service, Missoula Technology and Devel-
opment Center.

Abstract: "The Forest Service Equip-
ment Center at Missoula Montana, work-
ing with trail crews throughout the United
States, has standardized a comprehens-
ive manual on the use and maintenance
of handtools involved in trail work. Infor-
mation collected from industry experts,
from interviews with trail crew members,
and from extensive literature and market
research on the subject provides the text
forthis manual. The manual stresses safe
and efficient tool use. It describes each
tool and presents nomenclature and
maintenance procedures, including
sharpening techniques and rehandling
methods. A list of manufacturers and sup-
ply outlets is included. The manual is
intended for both experienced and inex-
perienced trail crews.”

Signs

Trapp, Suzanne, Michael Gross and Ron

Zimmerman. 1991, Signs, Trails, antl
Wayside Exhibits- Connecting People and
Places. Stevens Point, WI; UW-5P Foun-
dation Press, Inc,

This document is an outstanding ref-
erence guide for those involved in provid-
ing interpretive services in parks and
other natural areas. it is thoughtfuily
organized, well written and beautifully
illustrated. The combination of text,
graphics and example photographs com-
bine to make this document a required
component of a trail planners’ library.

Access- A Guide lo the Protection aof
Arizona’s Trails. Tucson, AZ:

This document is an excellent sum-
mary of trail access issues, land preser-
vation methods, tips for forming trails
advocacy groups, sources of funding,
and ideas for finding help for those inter-
ested in preserving trails in Arizona.

Adams, Carol. 1989. "Old Trails, New

Trails, and Trails That Never Should Be."
Trail Breaking News {April-July, 1989).

This article presents a very concise
point of view regarding trails and how
they can be used to accentuate a
participant’s experience if the trails are
developed properly. It also describes Vol-
unteers for Outdoor Colorado’s role in
upgrading the outdoor recreation expe-
rienice for Coloradans.

California State Parks. 1974. Guidelines

Jor Establishing Continuing Trail Project
Priorities. Sacramento, CA: .

As part of the California State Trails
Handbook, this is an overview of the
major aspects of trails planning and
management used in the California State
park system. Included is a guideline for .
establishing {rail project priorities, a
suggested analysis of the proposed trail
use, trail location criteria, trail design
and construction guidelines, and man-
agement criteria. Some of the terminol-
ogy and suggestions in this document
are unique and worthy of review.
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Florida Trail Association, Inc. 1988. Trail
Manual of The Florida Trail. Gainesville,
FL:

This is a well organized document
that describes the Florida Trail Associa-
tion approach to an entire trails-man-
agement system. Beginning with trail
mapping, this document describes chap-
ter responsibilities, job descriptions for
officers and volunteers, preliminary trail
planning activities, construction activi-
ties, and maintenance tasks. Sugges-
tions for trail condition reports and for
the annual overall trail condition report
are key items suggested here that are not
suggested in other documents.

Godin, Victor B. and Raymond E. Leon-
ard. n.d. "Guidelines for Managing Back-
country Travel and Usage.” Durham, NH:
US Forest Service.

This document describes four types
of barriers that managers can use to alter
backcountry travel and use behavior.
They include: administrative, written,
oral and natural barriers. This article
clearly describes the administrative side
of trails management that is required to
ensure the success of an entire trails
program.

National Park Service. 1991. NPS 77- Nat-
ural Resources Management Guideline.
Washington, D.C.:

This Natural Resources Management
Guideline contains the information nec-
essary to design, implement, and evalu-
ate a comprehensive natural resources
management program. Chapter 3 con-
tains a section on Backcountry Recre-
ation Management, This description is a
very concise summary of the National
Park Service’s ethic regarding back-
country trails. Sustainability, Planning,
Design and Construction, New Uses on
Existing Facilities, and Maintenance and
Monitoring are topics discussed.

National Park Service, Denver Service
Center. 1983. Trails Management Hand-
book. Lakewood, CO: .

This is a basic description of a trails
management system. Planning consider-
ations, design guidelines, construction
guidelines and signs, and overnight fa-
cilities and trails maintenance logs are
discussed.

State of Minnesota, Department of Natu-
ral Resources. 1981. Trails Manual. St.
Paul, MN: _ .

This document covers the complete
spectrum of trails use including identi-
fying goals and objectives, developing
trail proposal procedures, and trail de-
sign and construction. Many figures and
a short bibliography are included.

US Forest Service, 1985. Trails Manage-
ment Handbook, Forest Service Hand-
book FSH 2309.18. Washington, DC:

This lengthy handbook is used by the
Forest Service to outline their trails man-
agement program. Discussions cover
trail planning, development, pre-
construction and construction activities,
and trail operations and maintenance.
Numerous exhibits showing forms used,
and suggested construction details are
included. Volunteer agencies consider-
ing an extensive undertaking on Forest
Service land can benefit from reviewing
this document. Land management agen-
cies considering publishing a trails man-
agement document can also benefit from
review of this document,
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Research

Burch, William R., Jr. 1979. Long Dis-
tance Trails, The Appalachian Trail as a
Guide to Future Research and Manage-
ment Needs. New Haven, CT: Yale Uni-
versity.

This is an outstanding reference doc-
ument summarizing research on the Ap-
palachian Trail. It introduces the
concept of management as opposed to
maintenance, and makes a very convine-
ing point in this regard. It delves into the
detailed research roles of the various
trails-related people. This document can
serve as a model for other organizations
contemplating management of a long
distance trail system. Each chapter has
its own extensive, annotated bibliogra-
phy.

Cole, David N. 1983. "Assessing and Mon-
itoring Backcountry Trail Conditions,
Research Paper INT-303." Ogden, UT: US
Forest Service Intermountain Range and
Experiment Station.

Abstract: "Three lypes of trail assess-
ment technigues-- replicable measure-
ments, rapid surveys, and censuses-- can
provide useful information for back-
country managers. This paper discusses
how to apply these methods in the field
and utilize the results lo improve back-
country management. To illustrate their
application, specific techniques are ap-
plied to the Big Creek trail system in the
Selway-Bitterroot Wilderness.”

In the research summary, author
Cole indicates that poor trail location is
the cause of most major trail problems.
He further indicates that vegetation and
soil types should be used to guide trail
location, and to add required design
techniques when unstable soils cannot
be avoided.

Hazel, Kelly L. and Tim P. Mead. 1988.
"Attitudes Toward Forest Trail Usage:
Research and Policy Implications." East
Lansing, MI: Michigan State University,
Department of Psychology.

This paper was presented at the 19th
annual meeting of the Environmental
Design Research Association in Pomona,
CA, in May of 1988. Abstract: "Conflicts,
potential and existing, between recre-
ation setting users present resource man-
agers with difficult decisions. Research
which focused on generating an under-
standing and/or predicting recreation
conflicts is necessary in order to increase
effective resource management practices.
The Pigeon River Couniry Stale Forest,
located in northermn Lower Michigan, was
the focus of an intense study of the poten-
tial conflict between motorized trail vehi-
cle users and self propelled trail users in
the forest. This study analyzed visitor
preferences for off-road vehicle trails and
opinions regarding management actions
to limit motorized access in the forest. It
was hypothesized that motorized trail
users would display a higher level of
preference for or approval of off-road ve-
hicle trails than nonmotorized trail users.
Results supported the hypothesis and in-
dicated a strong negative opinion regard-
ing motorized trail usage by a majority of
PRCSF visilors. Implications for future
management decisions regarding forest
trail usage are discussed.”
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Lucas, Robert C. 1983. "Low and Variable
Visitor Compliance Rates at Voluntary
Trail Registers, Research Note INT-326."
Ogden, UT: US Forest Service, Inter-
mountain Forest and Range Experiment
Station.

Abstract: "Only 20 percent of the visi-
tors to the Bob Marshall Wilderness, Mon-
tana, during 1981 complied at voluntary
trail registers. Rates varied from O for
day-use horseback riders to 47 percent
Jor backpackers. Summer rates were
seven times as high as fall rates. Unless
rates are higher, trail registers do not
provide a good base for estimates. Meth-
ods of raising registration rates are dis-
cussed.”

Oltman, Jerry L. 1975. "Project Record,
An Evaluation of Two Man Backpack
Crews for Trail Maintenance, Equipment
Development and Test Report 2103,
Crew Support Equipment." Missoula,
MT: US Forest Service, Equipment De-
velopment Center.

As noted in the report: “This report
discusses the feastbility of using two per-
son backpack maintenance crews ds
evaluated on 6 National Forests in 1973.
Five crews maintained approximately
650 miles of trail at an average cost of
$21.00/mile and an average rate of 4
miles/day. Typical maintenance activi-
ties were performed.”

Staniey, Harvey and Hartesveldt. 1977. A
Report on the Wilderness Impact Study,
The Effects of Human Recreational Activ-
ities on Wilderness Ecosystems with Spe-
cial Emphasis on Sierra Club Outings in
the Sierra Nevada. San Francisco, CA:
Sierra Club Bookstore.

This is an outstanding collection of
documents, each with its own lengthy
bibliography. Those interested in under-
taking a complete trails management
program can benefit from consulting this
document early in the process. Selected
investigations include: human tram-
pling damage, pack stock damage to
meadows, recovery of Sierran meadows,
firewood production and use, human
waste and garbage disposal.
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Tinsley, Bradford E. and Emest B. Fish.

1984. "Evaluation of Trail Erosion in
Guadalupe Mountains National Park,
Texas, College of Agricultural Sciences
Publication T-6-139."” Lubbock, TX:
Texas Tech University, Department of
Park Administration and Landscape Ar-
chitecture.

Abstract: "Guadalupe Mountains Na-
tional Park, located in southwest Texas,
is primarily a pari for hiking and back-
packing. Trails provide the only access fo
most scenic features and attractions. Per-
manently established erosion transects
were studied to determine whether on-
trail erosion was significantly greater
than that occurring off-trail and to estah-
lish the factors which significantly con-
tribute to the erosional/depositional
process. Results after 3.5 years of study
indicate that the net erosion and deposi-
tion of soil on the trails closely approxi-
mate those occurring naturally off the
trail. Trail sites are relatively more unsta-
ble and experience greater soil movement
{measured in absolute area change} than
do off-trail sites. Differences in environ-
menial site factors did not significantly
affect the on-trail erosion process. Factors
resulting from human impact (trail width
and visitor use] were directly related to
increased amounts of soil movement {ab-
solute area change], but did not necessar-
ily resull in greater net erosion.”

US Forest Service. 1975, "Surfacing For-

est Trails with Crushed Rock, Equip-
ment Development and Test Report
7700-5," Missoula, MT: US Forest Ser-
vice, Equipment Development Center.

Abstract: "Heavy traffic by shod
horses and mules can cause portions of
Jorest trails to deteriorate rapidly. Where
suitable rock exists for crushing, a layer
of crushed rock is a fast and relatively
cheap method to repair trails and in-
crease trail durability. In 1972, a rock
crusher and 2 different models of self-pro-
pelled rock carriers were evaluated for
crushing, transporting, and spreading
rock. Surfacing rates and costs were cal-
culated for the 3 methods of application.
The machines evaluated proved sturdy
and practical. It was jound that crushing
rock laying along the trail was the fastest
and cheapest method of application.”

Mountain Trails Management: An Outline

Page HH - 19



Il G . T A En

il R D N e T .

y

Appendix II Liability Bibliography

Baley, James A. and Davis C. Matthews. 1984. Law and Liability in Athletics, Physical Education
and Recreation. Newton, MA: Allyn and Bacon.

Fowler, Timms R., Esq. 1991. Private Landowner Liability And Urban Trail Development in
Colorado. Grand Junction, CO: .

Frakt, Arthur N. and Janna S. Rankin. 1982. The Law of Parks, Recreation Resources and
Leisure Services. Salt L.ake City, UT: Brighton Publishing Co.

Gold, Seymour M., Ph.D., AICP. 1990. Trail Safety and Liability: The Standard of Care. Pacific
Grove, CA:; Slatewide Recreation Trails Conference, Asilomar Conference Center.

Gold, Seymour M., Ph.D., AICP. 1989. A Basic Risk Management Library. (In Trends, Volume
26, number 4}, Alexandria, VA: National Recreation and Parks Association.

Kaiser, Ronald A. 1986. Liability and Law in Recreation, Parks, and Sports. Englewood Cliffs,
NJ: Prentice-Hall.

Kozlowski, James C. 1984. Recreation and Parks Law Reporter Quarterly. Alexandria, VA:
National Recreation and Parks Association.

National Park Service, Western Region. 1989. The Issue of Liability. San Francisco, CA: .
Page, Joseph A. 1988. The Law of Premises Liability. Cincinnati, OH: Anderson Publishing Co.

Peterson, James A, 1987. Risk Managemnent for Park, Recreation and Leisure Services, Cham-
paign, IL: Management Learning Laboratories.

Sharpe, Grant W., Charles H. Odegaard and Wenonah F. Sharpe. 1983. Park Managemert. New
York, NY: John Wiley & Sons,

Shivers, Jay S. 1986. Recreation Safeiy: The Standard of Care. Cranbury, NJ: Associated
University Presses, Inc.

van der Smissen, Betty. 1990. Legal Liability and Risk Management for Public and Private
Entities. {(Volume 1- Legal, Volurne 2- Situations Which Give Rise to Lawsuits, and Volume 3-
Statutes and Cases). Cincinnati, OH: Anderson Publishing Co,

Wassermarn, Natalie and Dean G. Phelus (eds.). 1985. Risk Management today: A How-to guide -

Jor Local Government. Washington, D.C.: ICMA.
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