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Digest:

Notice of issuance of this directive was publishethe Federal Register on October 16, 2008
(73 FR 61600).

Recodes chapter from 1 digit to 2 digits to conféonstandard Forest Service directive format.
20.2- Revises “Objectives” to include Trail Managem®@igjectives (TMOS).

21 - Changes caption from “Sequence of Events” tafiRing, Preparation, and Implementation
of Trail Projects,” and enumerates trail projeefstin exhibit 01.

22.1- Changes caption from “Recreation Opportunitycipen” to “Trail Management
Objectives (TMOs),” and adds reference to FSM 2B53.

22.2- Changes caption from “Difficulty Levels” to “Resation Opportunity Spectrum,” and
revises direction previously set forth at 2.21.

22.3- Changes caption from “Trailheads” to “Trail G3aand Level of Challenge,” and adds
direction previously set forth at 2.22.

22.4-22.45 Changes captions, and recodes to this sectrentitin previously set forth at 2.23-
2.23e.

22.5- Establishes new code and caption, “Facilities Assbciated Constructed Features Along
Trails,” and sets forth new direction.

22.6- Establishes new code and caption, “Wildernesss@erations,” and clarifies direction.

23 - Changes caption from “Trail Construction and Manance Guides” to “Design
Parameters.”

23.1- Changes caption from “Nonmotorized Trails” tdd&dard Terra Trails: Non-Motorized.”

23.11-23.13 Changes captions, and adds exhibits for thegdeRarameters for
Hiker/Pedestrian, Pack and Saddle, and Bicycle.

23.2- Changes caption from “Motorized Trails” to “Stemd Terra Trails: Motorized.”

23.21-23.23 Changes captions and adds exhibits for the Mgtbe Design Parameters, All-
Terrain Vehicle Design Parameters, and Design Rateamfor Four-Wheel Vehicles Greater
Than 50 Inches in Width.
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Digest--Continued:
23.3- Changes caption from “Special Trails” to “Snovails.”

23.31-23.33 Changes captions, and adds exhibits for thesa@msuntry Ski Design Parameters,
Snowshoe Design Parameters, and Snowmobile Desigmi@ters.

23.4- Establishes a reserved code and caption, “Watsis.”

23.5- Establishes new code and caption, “Special ,fafind sets forth direction, including
“Accessible Trails” at 23.51 and “Interpretive Tigdiat 23.52. Recodes to this section direction
previously set forth in 2.33a and 2.33b.
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20.2 - Objectives

1. Provide trails that meet their Trail Managenm®@bjectives (TMOSs), are consistent
with the applicable land management plan, provigl@oatunities for satisfying recreation
experiences, harmonize with and provide opportesifor enjoyment of the national
forest or grassland setting, and minimize mainteaaosts.

2. Design, construct, and maintain sustainablkstrhat is, trails that withstand the wear
and tear of normal traffic and reasonable useryiehduring the managed season of use
and that have minimal negative effects on adjamesdurces.

21 - PLANNING, PREPARATION, AND IMPLEMENTATION OF T RAIL PROJECTS

The chart on the following page shows the stepissinauld be followed in planning, preparing,
and implementing a trail project.
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21 - Exhibit 01

PLANNING, PREPARATION, AND IMPLEMENTATION OF TRAIL PROJECTS

Phases’ Components Average Lead Time
(In Years)
1. Programing Planning 5

Design Elements Selection

2. Reconnaissance Preconstruction® 4

Route Investigation

Placement of Preliminary Flag Lines

Environmental Analysis

Final Route Selection

Commence Right-of-Way Acquisition
(if needed)

3. Location Survey Survey? 2

Placement of Preliminary Flag Lines

Trail Classification Data

Project Cost Estimate

Final Design
4. Project or Contract Drawings and Specifications 1
Preparation

Review of Plans
5. Construction Contract Award 0

Contract Administration

! These phases do not occur independently. The most notable overlap occurs in design. Design begins during the programming
phase, is further refined during the reconnaissance and location survey phases, and is completed prior to development of
drawings and specifications during project or contract preparation.

2 The survey work should not start until the requisite environmental analysis has been completed
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22 - GENERAL DESIGN CONSIDERATIONS
The following direction applies to the reconnaissaphase of project-level trail planning.
22.1 - Trail Management Objectives (TMOS)

Incorporate applicable TMOs in the design and dgwakent of each National Forest System
(NFES) trail (FSM 2353.12).

22.2 - Recreation Opportunity Spectrum

1. The Recreation Opportunity Spectrum (ROS) ifiestexperience levels and
management prescriptions to provide a diversityeofeation experiences.

2. Trail development and uses must reflect triagladion in the applicable land
management plan, including the ROS classes idedtifi the plan (FSM 2311.1).

22.3 - Trail Class and Level of Challenge

1. Trail Classes generally reflect the level areational challenge provided by a trail,
including the corresponding level of user skill angberience needed to negotiate the
trail. For example, a trail in Trail Class 2 notiypads constructed and maintained to a
lower standard than a trail in Trail Class 4. Efiere, a trail in Trail Class 2 is usually
more challenging and generally requires more ugkasid experience than a trail in
Trail Class 4 to traverse.

2. The degree of challenge presented by a trpgnigs on a combination of trail
characteristics, including trail grade, alignmetearing width, tread conditions, gain or
loss of elevation, and other criteria outlinedhe Design Parameters (sec. 23.1, ex. 01,
through 23.3, ex. 01).

22.4 - Trailheads
22.41 - Trailhead Location

1. Where appropriate, situate trailheads so alldw access to the greatest number and
diversity of trails. Depending on the circumstag)dbe greatest diversity of trails may
include trails with the same Managed Use or witlitiple Managed Uses, depending on
the combination of uses, relative use levels, atdrgial for use conflicts. Match the
development scale and size of the trailhead fadihthe carrying capacity of the area
and to the Trail Classes of the trails to be served
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2. In locating trailheads, consider snow use dsagenon-snow use where appropriate,
along with opportunities for using existing fagéds. Other pertinent considerations
include the ability to provide pull-through parkif@ vehicles with trailers and space for
unloading trailers and stock trucks and safetynatiended vehicles.

3. Use visual resource management principles minmee the visual impacts of the
trailhead on trail users (see FSM 2380 and Landaséasthetics: A Handbook for
Scenery Management, USDA Agriculture Handbook 701).

4. All constructed features must comply with tipplacable technical provisions of the
Architectural Barriers Act Accessibility Standai@dBAAS) or the Forest Service
Outdoor Recreation Accessibility Guidelines (FSORAGhe routes connecting
constructed features at trailheads must comply thightechnical provisions for outdoor
recreation access routes in the FSORAG. The FSORAailable electronically at
http: //mww.fs.fed.us/recr eation/programs/accessibility.

22.42 - Trailhead Parking

1. When space is available, consider separatenggicilities for certain uses, such as
horseback riding and hiking. Provide separatdifees within walking distance of areas
of concentrated public use, such as campgroundsate the trailhead next to a trail so
that non-highway-legal vehicles are not forceddawél on roads that may be used only
by highway-legal vehicles.

2. When 5 or more designated parking spaces axeded at a trailhead, they must
comply with the technical provisions in ABAAS foc@essible parking spaces.

22.43 - Pack and Saddle Trailheads

1. The trailhead needs of pack and saddle anisabkwary with the type of vehicles
used for transportation, the number of animalsdbendled, and the length of stay at the
trailhead.

2. Many animals are transported in trailers ocksuequipped with portable ramps.
Therefore, unloading ramps are not needed at ¢katlyead. As an alternative, consider
designing an earthen bank for unloading.

3. Trailheads used primarily for day trips requéss development than those used for
overnight trips.
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4. Trailheads with a full range of facilities, suas a loading ramp, a corral, a water
source, hitching racks, and feed bunks, may béipgif the objective is to have users
bring pack and saddle animals out of the backcgdatrthe night. Fully developed
trailheads may be especially desirable in areds sdarce forage or fragile soils. Provide
toilets and fire rings where needed.

5. Corrals are expensive to construct and mairstachshould be considered only when
animals need to be held for more than one or twhtai Many owners are reluctant to
place their animals in a corral with other animaith which they are not familiar.

6. A watering source for livestock is an importaatsideration. A trail to a nearby
stream may suffice, but for heavy-use sites, cangping in water to a watering tank.

22.44 - Snow Removal at Trailheads

Coordinate plowing at trailheads with the local wboad authority. If rotary plows will be
used, pave the surface of the road or parkingTbie size of the plowed parking area will
provide an upper limit for trail use. Consider thowing when providing winter parking at
trailheads:
1. Snow Removal
a. Adequate surface for snowplowed lots.
b. Adequate slope for drainage and operation pf@piate equipment.

c. Proximity to buildings and surface obstructions

2. Size and Shape of Parking Lot

a. Design that allows for efficient snow removadlaise. A compromise between
the visual resource and efficiency of snow remawal be necessary.

b. Maneuverability of necessary equipment.

3. Adequate Snow Storage

a. Sufficient room for snow storage to preventaeah of the same snow multiple
times.

b. Protection of adjacent vegetation from mecharoc chemical damage incidental
to snow clearing.
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4. Access Road

o3}

. Adequate width.

b. Availability of proper storage for snow removieain the road.
c. Situated at a reasonable distance from mag@ssoints.

d. Minimal curvature.

e. Grade of less than 3 percent.

f. Adequate visibility at parking area or accesad entrances.

22.45 - Application of Forest Service Trail Accessi  bility Guidelines (FSTAG) at
Trailheads

Ensure that all new or altered trails with a Desjuse of Hiker/Pedestrian that connect
directly to a trailhead or to a currently accessiiohil comply with the FSTAG. The FSTAG is
available electronically dittp://www.fs.fed.us/recreation/programs/accessibility.

22.5 - Facilities and Associated Constructed Featur  es Along Trails

1. Facilities and associated constructed featmeg) trails include shelters, toilets, and
other structures that provide support for trailraselhese facilities and associated
constructed features must comply with the FSORAGeuthe Forest Service’s universal
design policy.

2. Facilities and associated constructed featlegy trails must be designed
appropriately for the setting and in compliancewiite FSORAG to ensure that the
facilities can be used for their primary purposebhikers, including hikers with
disabilities. See the FSORAG for specific techhpravisions. This requirement applies
but is not limited to:

a. Pit Toilets With No Walls The total height of the toilet seat and therrssits on
must be 17 to 19 inches above the ground or fldoclear floor or ground space
complying with section 6.6.6 of the FSORAG muspbevided adjacent to the riser.
Since walls are not provided, grab bars are natired.

b. Trail Shelters or Lean-Tos With Three WalWWhere the constructed finished

floor elevation is above the ground, a shelteeantto must be located so that at least
one section of the floor on the open side of thrtshor lean-to is 17 to 19 inches
above ground to facilitate transfer from a wheeicha
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22.6 - Wilderness Considerations

1. The applicable land management plan establgbesfic objectives for wilderness
management, including appropriate levels and tgbpese. Plan and manage the trail
system serving a wilderness area in accordancetigge objectives (FSM 2323).

2. The criteria for locating, constructing, andimtaining trails in a wilderness area are
based on the management objectives outlined iagpécable wilderness plan. Ata
minimum, locate, construct, and maintain trailaiwilderness area so as to achieve the
following goals:

a. To give the appearance of being a part of ildemwess area, rather than an
intrusion upon it.

b. To meet and maintain the levels of acceptabéeastablished for specific
locations in the wilderness area.

c. To meet the setting requirements for the Réiore®pportunity Spectrum (ROS)
class established for specific locations in thelanhess area.

d. To meet the scenic integrity objectives essilgld for specific locations in the
wilderness area.

e. To protect the safety of users consistent thighnormal degree of difficulty they
would likely encounter during the primary seasopualblic use.

f. To protect and perpetuate the wilderness charat the area.
g. To construct and maintain trails with amotorized equipment.
h. To provide trail treads that do not exceedrighes in width.

23 - DESIGN PARAMETERS

Identify Design Parameters for each NFS trail ail segment based on the guidance in
section 14.5 and the corresponding set of DesiganReaters in sections 23.1 through 23.3.

The following sets of Design Parameters are indumkeexhibits in sections 23.1 through 23.3:

1. Section 23.1 — Standard Terra Trails: Non-Viatul

a. Hiker/Pedestrian.
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b. Pack and Saddle.
c. Bicycle.

2. Section 23.2 — Standard Terra Trails: Motatize

a. Motorcycle.
b. All-Terrain Vehicle (ATV).
c. Four-Wheel Drive Vehicle Greater Than 50 Incimed/idth.

3. Section 23.3 — Snow Trails

a. Cross-Country Ski.
b. Snowshoe.
c. Snowmobile.

4. Section 23.4 — Water Trails [Reserved]

Besides the Designed Uses included in the Desiganiders, there are a variety of other
Managed Uses, such as dog sledding. RegionabEBissign Parameters may be developed for
these Managed Uses, if needed. If these Managesl héxome common, a national set of
Design Parameters may be developed for those uses.

For definitions of the design attributes in eadhaféesign Parameters (including Design Tread
Width, Design Surface, Design Grade, Design Crdgses Design Clearing, and Design Turns),
refer to section 05.

23.1 - Standard Terra Trails — Non-Motorized
23.11 - Hiker/Pedestrian Design Parameters

The next page displays the Hiker/Pedestrian DeRayameters, followed by considerations
regarding their application.

Application considerations for Hiker/Pedestrian igpsParameters:

1. Trails with a Designed Use of Hiker/Pedestganerally require less development
than trails with another Designed Use, therebyroftethe greatest opportunity to bring
users close to nature. Tread width, clearing wadtti height, alignment, and structures
for crossing streams normally are at a smallerescal
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2. On trails with a Designed Use of Hiker/Pedestrgrades leading to and from
switchbacks should not be less than 10 percenthiithe turn, reduce the grade to less
than 10 percent for a distance of 5 or 6 feet. Mieeded, reduce or eliminate creation
of switchbacks by trail users by installing rockss, native vegetation, or other material.

3. When trails with a Designed Use of Hiker/Pedastcross wet areas or streams, select
routes that require the fewest structures. Whergdang structures to cross wet areas,
follow the guidance in the Design Parameters reggrithe minimum tread width for trail
structures. Stepping stones generally should eaat 12 to 18 inches wide, depending
on the Trail Class of the trail and its managenneteint, and should be set no more than
24 inches apart.

4. Design bridges on trails with a Designed UskElikEr/Pedestrian to prevent
overloading, especially if they are located in aresed by pack and saddle stock.

5. The maximum grade for trails in Trail Class ithva Designed Use of
Hiker/Pedestrian matches the grade for trails énldlvest class of mountaineering routes.
However, mountaineering routes, which require the of unconstructed hand and toe
holes or ropes, are not covered by the Hiker/PadadDesign Parameters.
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23.11 - Exhibit 01

HIKER/PEDESTRIAN DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

HIKER/PEDESTRIAN Trail Class 1 Trail Class 2 Trail Class 3 ? | Trail Class 4 ? | Trail Class 5 ?
i Wilderness 0"-12" 6" —18" 12" - 24" 18" - 24" Not applicable
Design
Tread (Single Lane) Exception: may be Exception: may be
. 36" — 48" at steep side 36" — 48" at steep side
Width slopes slopes
Non-Wilderness 0"-12" 6" — 18" 18" - 36" 24" - 60" 36" 72"
(Single Lane)
Non-Wilderness 36" 36" 36" — 60" 48" - 72" 72" - 120"
(Double Lane)
Structures 18" 18" 18" 36" 36"
(Minimum Width)
Design Type Native, ungraded Native, limited grading Native, with some on- Native with improved Likely imported material,
surf 3 . ) site borrow or imported sections of borrow or and routine grading
urtace May be continuously May be continuously material where needed | imported material, and

(Maximum Height)

rough rough for stabilization and routine grading Uniform, firm, and stable
occasional grading )
Minor roughness
Intermittently rough
Protrusions <24 <6” <3 <3” No protrusions
Likely common and May be common and May be common, not Uncommon, not
continuous continuous continuous continuous
Obstacles 24” 14" 10” 8" No obstacles
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23.11 — Exhibit 01--Continued

Designed Use

HIKER/PEDESTRIAN Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Grade 5% — 25% 5% — 18% 3% — 12% 2% — 10% 2% — 5%
Grade *
Short Pitch Maximum 40% 35% 25% 15% 5%
FSTAG: 5% — 12%°
Maximum Pitch Density 20% — 40% of trail 20% — 30% of trail 10% — 20% of trail 5% — 20% of trail 0% — 5% of trail
Design Target Cross Slope Natural side slope 5% — 20% 5% — 10% 3% - 7% 2% — 3%
Cross (or crowned)
Slope Maximum Cross Slope Natural side slope 25% 15% 10% 3%
Design Height 6 6 -7 7-8 8 - 10’ 8 - 10’
Clearing
Width 224" 24" — 48" 36" — 60" 48" - 72" 60" — 72"
Some vegetation may Some light vegetation
encroach into clearing may encroach into
area clearing area
Shoulder Clearance 3 _g 6 — 12" 12" _ 18" 12" _ 18" 12" _ 24
Design Radius No minimum 2-3 3-€ 4-g 6 -8
Turn

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

2 Trail Classes 3, 4, and 5, in particular, have the potential to be accessible. If assessing or designing trails for accessibility, refer to the Forest Service Trail
Accessibility Guidelines (FSTAG) for more specific technical provisions and tolerances (FSM 2350).

% The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.12 - Pack and Saddle Design Parameters

The next page displays the Pack and Saddle Desigmtfeters, followed by considerations
regarding their application.

Application considerations for Pack and Saddle @e8larameters:

1. Trails with a Designed Use of Pack and Saddielasigned and maintained to
accommodate a wide variety of pack and saddle dsjnimeluding horses, mules,
donkeys, and burros. Some of these trails arelsidgy-use bridle paths, and others are
built to accommodate long strings of pack animalgoarneys lasting many days. The
combination of shorter and longer trails affordpanpunities for natural experiences with
the greatest range in user ability and knowledge.

2. When locating trails with a Designed Use ofkPaicd Saddle, give special
consideration to the care and safety of livestoukriders. If practical, provide
reasonable access to streams or lakes for stoekingt intervals of no more than 10
miles. To the extent practicable, notify equessid intervals between water sources are
excessive. Avoid locations near campgrounds araiheas of concentrated use, where
dogs or loud noises could startle pack and saddieads. If the trail must cross

highways or railroads, select sites with adequetidility at the crossing point.

3. Consider the use of climbing turns if the ter@ermits, incorporating a curve radius
of 4 feet or greater, depending on the Trail Ciass site-specific conditions. Design
switchbacks with a curve radius as long as possihtea radius of 5 feet or greater,
depending on the Trail Class and site-specific @¢@rg. To discourage shortcutting
between switchbacks by trail users, design gratiasleast 10 to 15 percent for a
distance of 100 feet leading to and from switchlsadkonsider using a rock or log
barrier for a distance of 15 to 30 feet from thenitug point.

4. Clearing needs for trails with a Designed UsBark and Saddle may vary depending
on whether the trails are designed for day ridgsack animals.

5. Additional widening is needed to accommodatkmdearance on trails cut through
solid rock on steep side hills. Along a precipacether hazardous area, the trail base
should be at least 48 to 60 inches wide to befsafieoth animals and riders.

6. Pack and saddle animals can cause severe mekéga on trail tread, especially when
soils are wet. When possible, locate trails oblstaoil types or on side slopes, where
water is drained away. Gravel surfacing, turnpdegpuncheons may be needed on wet
sections.
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7. Fords are preferred over bridges for strearasings, provided the velocity and depth
of the water are acceptable for fording duringribemal season of use. Generally,
streams can be forded safely if they are less2danches deep and the current is
moderate. Where feasible, route trails to natiarals, rather than building fords.

8. Construction of a ford requires widening tteel tibase to at least 36 inches, removing
large rocks, and flattening the stream bottom t&evarelatively smooth and level
crossing. If necessary to make the ford viablelewithe streambed to reduce depth and
velocity. Ice buildup during late fall may be anportant factor to consider in
determining whether to construct a ford.

9. If a decision is made to build a bridge forlpaad saddle animals, select a site with
an adequate foundation for abutments and strears pidne bridge must have a load-
carrying capacity equal to the weight of the maximmumber of loaded animals that can
occupy the bridge at one time or the maximum gueiteid snow load, whichever is
greater. Design railings to prevent packs frontiggtcaught. For minimum bridge
widths and railing heights, see FSH 7709.56b, secti69, exhibit 01, Trail Bridge
Design Criteria.
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23.12 - Exhibit 01

PACK AND SADDLE DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent'. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

PACK AND SADDLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Wilderness Typically not designed or 12" - 18" 18" - 24" 24" Typically not designed
Tread (Single Lane) 233‘(’9‘;%2;”2?;‘3;3% May be up to 48" along | May be upto 48" along | May be up to 48" along g;iggﬁgénﬁﬁgﬁg;m
Width Y steep side slopes steep side slopes steep side slopes Y
48" — 60" or greater 48" — 60" or greater 48" — 60" or greater
along precipices along precipices along precipices
Non-Wilderness 12" — 247 18" — 48" 24" — 96"
(Single Lane) May be up to 48” along 48" — 60" or greater 48" — 60" or greater
steep side slopes along precipices along precipices
48" — 60" or greater
along precipices
Non-Wilderness 60” 60" — 84" 84" — 120"
(Double Lane)
Structures Other than bridges: 36” Other than bridges: 36” Other than bridges: 36”
(Minimum Width) Bridges without Bridges without Bridges without
handrails: 60” handrails: 60" handrails: 60"
Bridges with handrails: Bridges with handrails: Bridges with handrails:
84" clear width 84" clear width 84" clear width
Design Type Native, with limited Native, with some on- Native, with improved
surf 2 grading site borrow or imported sections of borrow or
urrace material where needed imported material and
May be frequently rough | for stabilization and routine grading
occasional grading )
Minor roughness
Intermittently rough
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23.12 — Exhibit 01--Continued

Designed Use

PACK AND SADDLE Trail Class 1 Trail Class 2 Trail Class 3 TrailCla ss4 Trail Class 5
Design Protrusions <6” <3 <3
Surface May be common and May be common, not Uncommon, not
(continued) continuous continuous continuous
Obstacles 12" 6” 3"
(Maximum Height)
Design Target Grade 5% — 20% 3% - 12% 2% — 10%
Grade 2
Short Pitch Maximum 30% 20% 15%
Maximum Pitch Density 15% — 20% of trail 5% — 15% of trail 5% — 10% of trail
Design Target Cross Slope 5% —10% 3% — 5% 0% — 5%
Cross
Slope Maximum Cross Slope 10% 8% 5%
Design Height 8 - 10’ 10 10— 12'
Clearing
Width 72" 72" — 96" 96”
Some light vegetation
may encroach into
clearing area
Shoulder Clearance 6" —12" 12" -18" 12" - 18"
Pack clearance: 36” x 36” | Pack clearance: 36" x 36” | Pack clearance: 36" x 36"
Design Radius 4 -5 5-8 6 - 10’
Turn

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

2 The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.13 - Bicycle Design Parameters
The next page displays the Bicycle Design Parameter

Application considerations for Bicycle Design Paesens may be developed as determined
necessary.
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23.13 — Exhibit 01

BICYCLE DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the
applicable Trail Class.

Designed Use

BICYCLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5

Design Single Lane 6" —12" 12" - 247 18" - 36" 24" — 48" 36" — 60"

Tread

Width Double Lane 36" - 48" 36" — 48" 36" —48” 48" - 84" 72" —120"
Structures 18" 18" 36" 48" 60"
(Minimum Width)

Design Type Native, ungraded Native, with limited Native, with some on- Native, with improved Likely imported material

surf 2 . grading site borrow or imported sections of borrow or and routine grading

urrace May be continuously material where needed

rough

Sections of soft or
unstable tread on

May be continuously
rough

Sections of soft or

for stabilization and
occasional grading

imported materials and
routine grading

Stable, with minor

Uniform, firm, and stable

Intermittently rough roughness
grades < 5% may be unstable tread on y roug 9
common and continuous | grades < 5% may be Sections of soft or
common unstable tread on
grades < 5% may be
present, but not
common
Protrusions <24 <6" <3 <3 No protrusions
Likely common and May be common and May be common, but not | Uncommon and not
continuous continuous continuous continuous
Obstacles 24" 12" 10” 8" No obstacles

(Maximum Height)
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23.13 — Exhibit 01--Continued

Designed Use

BICYCLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Grade 5% — 20% 5% — 12% 3% - 10% 2% — 8% 2% — 5%
Grade 2
Short Pitch Maximum 30% 25% 15% 10% 8%
50% on downhill 35% on downhill
segments only segments only
Maximum Pitch Density 20% — 30% of trail 10% — 30% of trail 10% — 20% of trail 5% — 10% of trail 0% — 5% of trail
Design Target Cross Slope 5% — 10% 5% — 8% 3% — 8% 3% — 5% 2% — 3%
Cross
Slope Maximum Cross Slope 10% 10% 8% 5% 5%
Design Height 6’ 6 -8 8 8-9 8-9
Clearing
Width 24" — 36" 36" — 48" 60" —72" 72" - 96" 72" - 96"
Some vegetation may Some light vegetation
encroach into clearing may encroach into
area clearing area
Shoulder Clearance 0-12" 6" —-12" 6" —12" 6" —18" 12" - 18"
Design Radius 2-3 3-6 4-8 8 - 10’ 8'-12'
Turn

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

% The determination of the trail-specific Design grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use

levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.2 - Standard Terra Trails - Motorized
23.21 - Motorcycle Design Parameters

The next page displays the Motorcycle Design Patersiefollowed by considerations regarding
their application.

Application considerations for Motorcycle Desigrrdtaeters:

1. NFS trails that allow motorcycle use must bgigieated for that vehicle class pursuant
to 36 CFR 212.51 and displayed on a motor vehiséernap (FSM 7703.1).

2. For NFS trails that have been designated fdorogcle use and that have a Designed
Use of Motorcycle, apply the Motorcycle Design Pageters and the following guidance.

a. A variety of distances and recreation expegsmuoay be provided by designing
cutoffs for less experienced riders within a systénoop trails. An experienced
rider can ride approximately 50 miles in an averdag Some riders can cover over
100 miles in a day.

b. Trail alignment should exhibit decreasing randess between Trail Class 2 and
Trail Class 4.

c. Favor drainage dips over water bars.

d. On trails in Trail Class 4, the alignment isgmlly moderate, with no sharp
curves combined with steep grades. Novice ridexg loe subjected to sharp curves,
but generally not in combination with rough surfaoe steep grades (see sec. 23.21,
ex. 01).

e. Favor climbing turns over switchbacks, withie aipplicable Design Parameter
grade tolerances, as deemed appropriate, congideeruse and direction of travel.
Modify the level of challenge of a curve by incriegsor decreasing its turning
radius.

f. For trails in Trail Class 4, locate turns omdeground or on slopes of less than
6 percent. On trails designed for novice and mestiate riders, consider providing a
4-t0-6-foot barrier on the downhill side of a swaiback.

g. The speed of a motorcycle entering a turn satepending on the radius of the
turn. A trail designer can slow the speed of aarwyfcle entering a turn by
decreasing its turning radius. A trail designeynmzrease the length of a trail in a
limited area by increasing the number of turns.
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h. Hardening of switchbacks and climbing turnsensitive soils is recommended.
Suggested hardening materials include concretés$lcoil, and cement.

i. For minimum bridge widths and railing heightsfer to FSH 7709.56b, section
7.69, exhibit 01, Trail Bridge Design Criteria. idges should have a straight
approach and should not change directions. Speecding may be necessary to
accommodate wheeled vehicles.

J. To minimize confusion, consider locating traihctions so that no more than two
trails intersect at one point.
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23.21 — Exhibit 01

MOTORCYCLE DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

MOTORCYCLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Single Lane Typically not designed 8" — 24" 18" - 36" 24" — 48" Typically not designed
T d or actively managed for or actively managed for
rea motorcycles, although N " " N N motorcycles, although
Width Double Lane use may be allowed 48 487 - 60 60" -72 use may be allowed
Structures 36" 48" 48"
(Minimum Width)
Design Type Native, with limited Native, with some on- Native, with imported
Surface 2 grading site borrow or imported materials for tread

Protrusions

Obstacles
(Maximum Height)

May be continuously
rough

Sections of soft or
unstable tread on grades
< 5% may be common
and continuous

material where needed
for stabilization and
occasional grading

Intermittently rough

Sections of soft or
unstable tread on
grades < 5% may be
present

stabilization likely and
routine grading

Minor roughness

Sections of soft tread not
common

<6” <3 <3
May_be common and I\/Iay_be common, but not Uncommon and not
continuous continuous continuous

18" 12" 3"
May be common or Common and left for Uncommon

placed for increased
challenge

increased challenge
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23.21 — Exhibit 01--Continued

Designed Use

MOTORCYCLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Grade 10% — 25% 5% — 20% 3% — 10%
Grade ?

Short Pitch Maximum 40% 25% 15%

Maximum Pitch Density

Design Target Cross Slope

Cross

Slope Maximum Cross Slope

Design Height

Clearing
Width

(On steep side hills,
increase clearing on uphill
side by 6” — 12")

Shoulder Clearance

Design Radius
Turn

20% — 40% of trail

15% — 30% of trail

10% — 20% of trail

5% — 10% 5% — 8% 3% — 5%
15% 10% 10%
6 -7 6' -8 8- 10’
36" — 48" 48" — 60" 60" - 72"
Some light vegetation
may encroach into
clearing area
6" —12" 12" - 18" 12" - 24"
3-4 4-6 5 -8

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

2 The determination of the trail-specific Design Grades, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential, and other factors contributing to surface stability and overall trail sustainability.
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23.22 - All-Terrain Vehicle (ATV) Design Parameters

The next page displays the All-Terrain Vehicle (ATesign Parameters, followed by
considerations regarding their application.

Application considerations for All-Terrain Vehid®esign Parameters:

1. NFS trails that allow ATV use must be desigddte that vehicle class pursuant to
36 CFR 212.51 and displayed on a motor vehiclenese (FSM 7703.1).

2. For NFS trails designated for ATV use and tieate a Designed Use of ATV, apply
the ATV Design Parameters and the following guidanc

a. A variety of distances and recreation expegsmuoay be provided by designing
cutoffs for less experienced riders within a systénoop trails.

b. Trail alignment should exhibit decreasing randess between Trail Class 2 and
Trail Class 4.

c. Include frequent elevation changes and turpsogpiate for each skill level.
These design features can be incorporated as apiso slow vehicle speeds,
increase safety, and provide more riding time péz (see sec. 23.22, ex. 01).

d. Favor drainage dips over water bars.

e. Favor climbing turns over switchbacks, withe aipplicable Design Parameter
grade tolerances, as deemed appropriate, considberuse and direction of travel..
Modify the level of challenge of a curve by increasor decreasing its turning
radius.

f. On trails in Trail Class 4, the alignment geailgrshould be moderate, with no
sharp curves combined with steep grades. Nowilsggimay be subjected to sharp
curves, but generally not in combination with rowginfaces or steep grades. If
possible, incorporate climbing turns with a widdius for ascending hills. Use
switchbacks on steep slopes only for more chalfengils.

g. Hardening of switchbacks and climbing turnaieas with sensitive soils is
recommended. Suggested hardening materials inchugete blocks, soil, and
cement.
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h. For minimum bridge widths and railing heightfer to FSH 7709.56b, section
7.69, exhibit 01, Trail Bridge Design Criteria. idges should have a straight
approach and should not change directions. Spaetking may be necessary to
accommodate wheeled vehicles.

i. To minimize confusion, consider locating traihctions so that no more than two
trails intersect at one point.
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ALL-TERRAIN VEHICLE DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

ALL-TERRAIN VEHICLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Single Lane Typically not designed 48" - 60" 60" 60" — 72" Typically not designed
T d or.actively: managed or actively managed for
rea for ATVs, although use , ) ) " " ATVs, although use
Width Double Lane RARRERIRY 96 96" — 108 96" — 120 RS
Structures 60" 60" 60"
(Minimum Width)
Design Type Native, with limited Native, with some on- Native, with imported
Surface 2 grading site borrow or imported materials for tread

Protrusions

Obstacles
(Maximum Height)

May be continuously
rough

Sections of soft or
unstable tread on grades

material where needed
for stabilization and
occasional grading

Intermittently rough

stabilization likely and
routine grading

Minor roughness

Sections of soft tread

< 5% may be common Sections of soft or uncommon
and continuous unstable tread on
grades < 5% may be
present
<6” <3 <3
May be common and May be common, but not | Uncommon and not
continuous continuous continuous
127 6 3"
May be common or May be common and left | Uncommon

placed for increased
challenge

for increased challenge
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23.22 — Exhibit 01--Continued

Designed Use
ALL-TERRAIN VEHICLE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Grade 10% — 25% 5% — 15% 3% — 10%
Grade 2 : :

Short Pitch Maximum 35% 25% 15%

Maximum Pitch Density 20% — 40% of trail 15% — 30% of trail 10% — 20% of trail
Design Target Cross Slope 5% — 10% 3% — 8% 3% — 5%
Cross -
Slope Maximum Cross Slope 15% 10% 8%
Design Height 6 -7 6 -8 8- 10
Clearing

Width 60" 60" — 72" 72" - 96”

(On steep side hills, Some light vegetation

increase clearing on uphill may encroach into

side by 6" — 12") clearing area

Shoulder Clearance 0"—6" 6"—12" 12" - 18"
Design Radius 6 -8 8- 10’ 8 -12
Turn

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

% The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use

levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.23 - Design Parameters for Four-Wheel Drive Vehi  cles Greater Than 50 Inches

in Width

The next page displays the Design Parameters far-Wineel Drive Vehicles Greater Than 50
Inches in Width, followed by considerations regagdiheir application.

Application considerations for Four-Wheel Drive Wgas > 50” In Width Design Parameters:

1.

NFS trails that allow four-wheel drive vehiclee must be designated for that vehicle

class pursuant to 36 CFR 212.51 and displayedmatar vehicle use map (FSM
7703.1).

2.

For NFS trails designated for four-wheel drvehicles over 50 inches in width and

that have a Designed Use for that type of vehagpply the appropriate Design
Parameters and the guidance below, as applicable.

a. The level of challenge provided by a trail @ases with the size of the vehicle.
For example, a trail that is challenging for a e&hiwith a short wheelbase (less than
100 inches) is likely to be even more challengimgaf vehicle with a long wheelbase
(greater than 100 inches).

b. Trails designed for four-wheel drive vehiclesajer than 50 inches in width have
varying degrees of horizontal and vertical alignteewith safe tread for an average
speed of 2 to 4 miles per hour.

c. A variety of distances and recreation expeegsnuay be provided for less
experienced riders by designing cutoffs within stegn of loop trails.

d. Favor drainage dips over water bars.

e. Favor climbing turns over switchbacks, withe aipplicable Design Parameter
grade tolerances, as deemed appropriate, considéeruse and direction of travel..
Modify the level of challenge of a curve by incregsor decreasing its turning
radius.

f. Alignment on trails with grades of 4 percentess should provide 5 lock-to-lock
turns (five changes of direction of the steeringeelhfrom far right to far left) in the
first 150 feet of the trail to restrict use of tinail to smaller vehicles. The rest of the
trail should have 2 to 5 lock-to-lock turns, depegdn vegetation, topography, and
planned challenge level (see sec. 23.23, ex. 01).

g. Trails with grades of 4 to 10 percent shouldehaider turning radii and dips and
bumps, as topography allows. Depending on topdgrdpcate 10 percent or more
of the trail on a relatively straight alignmentthva maximum side slope of 30
percent.
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DESIGN PARAMETERS FOR FOUR-WHEEL DRIVE VEHICLES
GREATER THAN 50 INCHES IN WIDTH

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

FOUR-WHEEL DRIVE VEHICLE > 50" | Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Single Lane Typically not designed 72" - 84" 72" - 96" 96" — 120" Typically-not designed
or-actively- managed.:for or actively managed for
Tread AWD Vehicles > 50", ) , , 4WD Vehicles > 507,
Width Double Lane although use may. be 16 16 16 although use may be
allowed allowed
Structures 96" 96" 96"
(Minimum Width)
Design Type Native, with limited Native, with some on-site| Native, with imported
Surface 2 grading borrow or imported materials for tread

Protrusions

Obstacles
(Maximum Height)

May be continuously
rough

Sections of soft or
unstable tread on grades

material where needed
for stabilization and
occasional grading

Intermittently rough

stabilization likely and
routine grading

Minor roughness

Sections of soft tread

< 5% may be common Sections of soft or uncommon
and continuous unstable tread on grades
< 5% may be present

<12” <8 <4
May be common and May be common and May be common and
continuous continuous continuous

36" 24" 127

May be common or Common and left for Uncommon

placed for increased
challenge

increased challenge
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Designed Use

FOUR WHEEL DRIVE VEHICLE < 50" Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Grade 10% — 21% 5% — 18% 5% — 12%
2
Grade Short Pitch Maximum 25% 20% 15%
Maximum Pitch Density 20% — 30% of trail 10% — 20% of trail 5% — 10% of trail
Design Target Cross Slope 8% — 15% 5% — 12% 5% — 8%
Cross :
Slope Maximum Cross Slope 15% 12% 8%
Design Height 6 -8 6 -8 8 - 10’
Clearing
Width 72" — 84" 72" — 96" 96" - 144"
Some light vegetation
may encroach into
clearing area
Shoulder Clearance 0" -6" 6" — 12" 12" -18"
Design Radius 10' - 15’ 15' - 20’ 20" - 30’
Turn

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

2 The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.3 - Snow Tralls
23.31 - Cross-Country Ski Design Parameters

The next page displays the Cross-Country Ski DeBayiameters, followed by considerations
regarding their application.

Application considerations for Cross-Country Sksiga Parameters:

1. Trails with a Designed Use of Cross-Country &ki Snow Trails that are designed
and managed for travel during the snow seasony iay, however, overlap a Standard
Terra Tralil that is managed for use when ther@ismow. When this overlap occurs,
identification of the applicable Design Paramesdrsuld be based on consideration of
both the Designed Use for the Standard Terra arallthe Designed Use for the Snow
Trail. From the two Designed Uses, select the @reBiarameters with the most
demanding design, construction, and maintenanagresgents (sec. 14.4).

2. Locate or review potential locations for crassmtry ski trails during the winter
months.

3. Locate cross-country ski trails where relisgiew conditions exist for 2 to 3 months
annually. Utilize topography to extend the permdénow cover. Consider the direction
the slope faces, prevailing wind direction, shaae microclimate when locating cross-
country ski trails.

4. Avoid avalanche hazards. Consult with thoseAtedgeable of local avalanche
hazards before developing cross-country ski trails.

5. Avoid hazardous stream and lake crossingsmilly, 6 inches of hard blue ice is
considered safe for cross-country ski trail crogsin

6. Avoid locating trails under dense canopieseesly in tall, old-growth stands.
Canopies intercept much of the snowfall, and wihenair temperature rises, large
chunks of snow fall on the trails.

7. Similar to downhill ski runs, cross-country $idils are rated as easiest, more
difficult, and most difficult. Always design trairated as easiest for novice skiers under
normal snow conditions. Design trails rated astrddBcult to provide challenges, but

no unusual difficulties, for experienced skiersesigin more difficult trails to fall

between these two extremes.
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8. Provide only sweeping curves, rather than shars, on downhill sections. Locate
sufficient distance at the base of downhill runpéomit the user to slow down before
turning. A place to stop adjacent to the trail +sidpe is desirable on long downhill runs.

a. Trail Width Widths of trails with a Designed Use of Crossi@toy Ski vary
depending on the terrain, steepness of the tralpmess of curves, amount of use,
and number of tracks. On flat or gently rolling&en (with grades of up to 3
percent), clear single-track groomed trails to dtwviof 6 to 8 feet and double-track
groomed trails to a width of 10 to 12 feet. Steepphill sections should include
extra clearing width where herringbone or sidestemg techniques might be used.

The extra clearing width should be one-half tintessriormal width, up to 14 feet.
Downhill sections require extra widening commentvath the speed allowed by
the hill. The lower portions and runout require thost widening, while the upper
portions require the least. Normally, a downhilhiis cleared to 1.5 times the normal
width from approximately one-third to two-thirdstbie way down the hill. From
two-thirds down to the bottom and through the runolear the trail to twice the
normal width.

b. Trail Length Accommodate user needs for different distanodsdegrees of
challenge by providing cutoffs for less experienasdrs on a system of loop trails, as

follows:

Recommended Lengths Half Day Full Day
Easiest Trall 3.2 miles 6.4 miles
Most Difficult Trail 6.4 miles 9.5 miles

c. Bridges For minimum bridge widths and railing heightse $~SH 7709.56b,
section 7.69, exhibit 01, Trail Bridge Design Qrigie

d. Intersections Approaches to intersections should have grati&gercent or less
to allow for speed control. Clear intersections iameter of twice the trail width.

e. Marking Standard€ross-country ski trails should be marked so titzatelers
unfamiliar with the trails can follow them duringgr weather conditions, when there
are with no tracks to follow and relatively poagtiting. See the Sign and Poster
Guidelines for the Forest Service (EM 7100-15)doidance on marking trails.
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CROSS-COUNTRY SKI DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

CROSS-COUNTRY SKiI Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
i Single Lane Typically.not designed 2 -4 6 -8 8'-10" Typically.not designed
Design g
or actively:managed for : . : : . or actively-managed for
Gr_oomed cross-country skiing, Typically ot groomed g(;uviv;?rt]gr?tf grooming (e)c;l}l:lpl)(rj]:r;r?tf grooming cross-country skiing,
Width allow.use may-be although-use may be
Double Lane allowed 6-8 g -12 12' - 16’ allowed
Structures 36" 36" 36"
(Minimum Width)
Design Type Generally no machine May receive occasional Regular machine
G . grooming machine grooming for grooming for snow
rooming snow compaction and compaction and track
and track setting setting
Surface ?
Protrusions No protrusions No protrusions No protrusions
Obstacles 12” 8" No obstacles
(Maximum Height) Uncommon Uncommon
(no obstacles if machine
groomed)




WO AMENDMENT 2309.18-2008-4
EFFECTIVE DATE: 10/16/2008

DURATION: This amendment is effective until superseded or removed.

FSH 2309.18 - TRAILS MANAGEMENT HANDBOOK
CHAPTER 20 - TRAIL DEVELOPMENT

2309.18_20
Page 37 of 48

23.31 — Exhibit 01--Continued

Designed Use

CROSS-COUNTRY SK| Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Grade 5% — 15% 2% — 10% 0% — 8%
Grade 2
Short Pitch Maximum 25% 20% 12%
Maximum Pitch 10% — 20% of trail 5% — 15% of trail 0% — 10% of trail
Density
Design Target Cross Slope 0% — 10% 0% — 5% 0% — 5%
Cross
Slope Maximum Cross Slope 20% 15% 10%
(For up to 50°)
Design Height 6 -8 g 8 - 10’
; (Above normal maximum Or height of grooming
Clearing show level) equipment
Width 24" — 60" 72" -20" 96" — 168"
Light vegetation may Light vegetation may Widen clearing at turns or
encroach into clearing encroach into clearing if increased sight distance
area area needed
Shoulder Clearance 0" -6" 0"-12" 0’ —24"
Design Radius 8 - 10’ 15 - 20’ 225’
Turn Orto a'ccomm'odate
grooming equipment

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

2 The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential and other factors contributing to surface stability and overall sustainability of the trail
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23.32 - Snowshoe Design Parameters
The next page displays the Snowshoe Design Paresmete

Application considerations for Snowshoe Design Patars may be developed as determined
necessary.
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23.32 — Exhibit 01

SNOWSHOE DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

SNOWSHOE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Single Lane Typically not designed 36" 36" — 48" 36" - 60’ Typically not designed
T d or-actively - managed:for or-actively managed for
r_ea snowshoe; although 60" 797 79" _ 96" snowshoe, although
Width Double Lane use may be allowed - use may be allowed
Structures 36" 48” 48"
(Minimum Width)
Design Type Generglly no machine May r_eceive ocgasional Likely_to receive _
Surface 2 grooming machine grooming for occasional machine

Protrusions

Obstacles
(Maximum Height)

Design Target Grade

Grade ?

Short Pitch Maximum

Maximum Pitch Density

snow compaction

grooming for snow
compaction

No protrusions

No protrusions

No protrusions

127
Uncommon

g
Uncommon

(no obstacles if machine
groomed)

No obstacles

10% — 20%

5% — 15%

0% — 10%

30%

20%

15%

5% — 20% of trail

5% — 25% of trail

0% — 10% of trail
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23.32 — Exhibit 01--Continued

Designed Use

SNOWSHOE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Target Cross Slope 0% — - 10% 0% - 5% 0% — 5%
Cross
Slope Maximum Cross Slope 20% 15% 10%
Design Height 6 -8 8 8 -10'
: (Above normal maximum
Clearlng snow level)
Width 48" 72" 72" — 96"
Some light vegetation Light vegetation may
may encroach into encroach into clearing
clearing area area
Shoulder Clearance 0" 12" 12" - 24"
Design Radius 3I-4 3 -6 4 -8
Turn Or to accommodate

grooming equipment

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18, section 05.

2 The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.33 - Snowmobile Design Parameters

The next page displays the Snowmobile Design Paeasdollowed by considerations
regarding their application.
Application considerations for Snowmobile Desigmdpaeters:

1. Trails with a Designed Use of Snowmobile arevéiirails that are designed and
managed for travel during the snow season. They hmavever, overlap with
Standard/Terra Trails. When this occurs, iderttiy applicable Design Parameters
based on consideration of both the Designed Ustifiel for the Standard/Terra Trail
and the Designed Use for the Snow Trail. Seleeibsign Parameters with the most
demanding design, construction, and maintenanagresgents.

2. Locate or review potential locations for snovimi®trails during the winter months.

3. Snowmobiling is often conducted in large grou@¢here possible, the needs of large
numbers of trail users should be considered irddsgn and location of snowmobile
facilities. Incorporate opportunities for picnioky, off-trail facilities (for example,
overlooks and places along the trail where usersoagregate without blocking the
trail), and trail segments of varying difficultytsthe trail system.

4. Snowmobile trails should lead to a destinatibacenic or other natural interest or
other destinations, such as recreation sites amincmities.

5. Snow depth, natural lighting, and nighttime ragien add hazards to snowmobiling.
To the extent appropriate and practicable, addrag$azards, for example, consider
posting signs. Consult with those knowledgeabl®cdl avalanche hazards before
locating snowmobile trails.

6. Where possible, avoid development of one-wayvsmobile trails.

7. Aloop trail system should provide a half-ddygoowmobiling without repeating a
trail experience. Trails within the system shdokdat least 5 to 10 miles long, with a
median length of 15 to 30 miles. Provide alterngit@rter routes in the trail system.

8. Variety in vertical alignment contributes tceugnjoyment. Based on the applicable
Trail Class, use vertical alignment in proper camalion with horizontal alignment to
control operating speeds for safety while enhanttiegexperience. For example,
intersperse segments of relatively steeper andrginstraighter trail with segments of
relatively flatter and curvier trail along the reut
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9. When a trail or trail segment has a Short Rileiximum of over 25 percent, provide
straight approaches to the steeper portions (whiay also include grades of less than 25
percent), with a gradual increase in grade.

10. As the season progresses, drifting snow ntay thle grade of some portions of a
trail. Therefore, during the trail location phagkentify areas where drifting is probable,
and try to avoid them in aligning trails for snowlile use. Where rerouting is not
possible, limit grades to accommodate the mostradweonditions anticipated.

11. When a planned snowmobile trail will crossualfe road or railroad right-of-way,
contact the responsible authority at the earliestible stage to coordinate planning.
Coordinate on the final selection of the crossiomp approval of approach alignment
and visibility at the crossing point, and sign @dor both the public road or railroad
right-of-way and the trail, and agree on respeataponsibilities.

12. Snowmobile trails frequently use existing add are thus constrained by the
physical characteristics of those roads. Howewbgere possible, lay out trail junctions
so that only two trails intersect at one pointog3ings should be at right angles, with a
level grade approaching the junction to allow usersontrol their approach speed.
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SNOWMOBILE DESIGN PARAMETERS

Design Parameters are technical guidelines for the survey, design, construction, maintenance, and assessment of National Forest System trails,
based on their Designed Use and Trail Class and consistent with their management intent’. Local deviations from any Design Parameter may be
established based on trail-specific conditions, topography, or other factors, provided that the deviations are consistent with the general intent of the

applicable Trail Class.

Designed Use

SNOWMOBILE Trail Class 1 Trail Class 2 Trail Class 3 Trail Class 4 Trail Class 5
Design Single Lane Typically not designed 4 -6 6’ -8 8'-10’ Typically not.designed
Tread or.actively managed for.| Typically not groomed Or width of grooming Or width of grooming or actively managed for
Hith snowmobiles, although equipment equipment snowmobiles; although
be allowed be allowed
Widt T T . On turns with tight radius, | On turns with tight radius, R
increase groomed width increase groomed width
to 2 10’ to 212
Double Lane 10 10 -12 12 - 20’
Typically not groomed
Structures 6’ 12 18
(Minimum Width)
Design Type Generally no machine May receive occasional Regular machine
Surface 1 grooming machine grooming for grooming for snow

Protrusions

Obstacles
(Maximum Height)

Commonly rough and
bumpy

show compaction and
conditioning

Frequently rough and
bumpy

compaction and
conditioning

Commonly smooth

No protrusions

No protrusions

No protrusions

12"
Uncommon

6
Uncommon

(no obstacles if machine
groomed)

No obstacles
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DEEIEEG LB Trail Class 1 | TrailClass2 | TrailClass3 | TrailClass4 | Trail Class5
ral ass ral ass ral ass ral ass ral ass
SNOWMOBILE
Design Target Grade 0% —12% 0% — 10% 0% — 8%
Grade 2
Short Pitch Maximum 35% 25% 20%
Maximum Pitch Density 15% — 30% of trail 10% — 20% of trail 5% — 10% of trail
Design Target Cross Slope 0% —10% 0% — 5% 0%
Cross
Slope Maximum Cross Slope 15% 10% 5%
Design Height 6 6-8 8- 12
Clearing (Above normal maximum Provide sufficient Provide sufficient
snow level) clearance for grooming clearance for grooming
equipment equipment
Width 6’ —12' 8 - 14 10'-22
Some light vegetation Light vegetation may Widen clearing at turns or
may encroach into encroach into clearing if increased sight distance
clearing area area needed
Shoulder Clearance 6"—12" 12" -18" 12" - 24"
Design Radius 8' - 10’ 15" - 20’ 25' - 50’
Turn Or to accommodate

grooming equipment

! For definitions of Design Parameter attributes (e.g., Design Tread Width and Short Pitch Maximum), see FSH 2309.18.

2 The determination of the trail-specific Design Grade, Design Surface, and other Design Parameters should be based upon soils, hydrological conditions, use
levels, erosion potential, and other factors contributing to surface stability and overall sustainability of the trail.
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23.4 - Water Trails [Reserved]
23.5 - Special Trails
23.51 - Accessible Trails

1. The FSTAG provides guidance for maximizing asdality of trails in the NFS,

while recognizing and protecting the unique chamastics of their natural setting.
Appropriate application of the FSTAG will ensurattthe full range of trail opportunities
continues to be provided, from primitive long-dista trails to highly developed trails
and popular scenic overlooks. Application of ti8&I'AG is not intended to change the
Trail Class or Designed Use prescribed for a trihe FSTAG is available electronically
atwww.fs.fed.us/reacr eation/programs/accessibility.

2. Refer to the FSTAG for direction on assessnaselopment, and management of
trails that are subject to the FSTAG.

3. To support integration between this handboakthe FSTAG, an overview of the
FSTAG follows. See the FSTAG for further directiomits application.

4. The FSTAG applies to NFS trails that meethate¢ of the following criteria:

a. The trail or trail segment is new or alteren gfieration is a change in the original
purpose, intent, or design of a trail);

b. The trail has a Designed Use of Hiker/Pedestaad
c. The trail connects directly to an accessitdé or to a trailhead.

5. While trail designers and managers are encedraglook for opportunities where
accessibility may be improved beyond those tralien it is required, the uniqueness of
each trail must be preserved. The FSTAG contansitions for departure and
exceptions that apply when application of a techinpcovision would cause a change in a
trail’s setting or the purpose or function for wihia trail was designed.

6. The FSTAG may not apply to most portions os8rg primitive, long-distance trails.
However, the FSTAG may apply to some segmentsasfethrails, such as where they
pass through a more developed area. The FSTAGiogrgxceptions that will prevent
accessibility from being pointlessly applied iniaggemeal fashion along a trail when
access between trail segments is not possible.FEAAG also contains requirements to
provide accessibility to special features wheresjiobes.
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7. If materials need to be obtained from or malaifga on a sign or kiosk, the sign or
kiosk must be designed to meet the reach rangasciton 308 of the Architectural
Barrier Act Accessibility Standards (ABAAS).

8. In accordance with the Forest Service policyrafersal design, trail information
must be provided in a manner that will permit useravaluate the appropriateness of a
trail for their ability, resources, and the typetraiil experience they are seeking.

9. Signs must be posted at the trailhead of nealtered trails and trail segments that
fall into Trail Class 4 or Trail Class 5, as wedlat the trailhead of trails that have been
evaluated for accessibility. At a minimum, in aduh to the standard information
including the name and length of the trail, thegasmust include the typical and
maximum trail grade, typical and maximum cross s|dppical and minimum tread
width, surface type and firmness, and obstacldgesé& signs also should state that the
posted information reflects the condition of theltwhen it was constructed or assessed
and should include the date of the constructioassessment.

10. Where more extensive trail information is pded (for example, an aerial map of
the trail and related facilities), the locationspiecific trail features and obstacles that do
not comply with the FSTAG's technical provision®ghl be identified and a profile of
the trail grade should be included.

11. Do not use the international symbol of act#tsi, the wheelchair symbol, in trail
signage.

12. Local managers have the discretion to dectuether to post FSTAG signage on
newly constructed or altered trails that fall ifft@il Class 1, Trail Class 2, or Trall
Class 3.

23.52 - Interpretive Trails

1. While interpretive trails may be managed feonaety of uses, they most often fall
into Trail Class 4 or Trail Class 5, with a Desidniése of Hiker/Pedestrian, although
they sometimes fall into Trail Class 3.

2. Interpretive trails offer access to areas wdtural, geological, historical, or cultural
significance. Interpretive trails provide a ret¢i@a experience that enriches visitors’
understanding of the environment, fosters a stestéypcethic, and furthers sustainable
resource management objectives. Consider providiegpretive trails in a wide range
of settings that maximize interaction between uaadsthe environment.

3. An interpretive plan is recommended for devalept of most interpretive trails.
Interpretive plans vary in complexity and scopgeteling on the trail being developed.
In developing an interpretive plan, at a minimum:
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a. Determine the specific audience to be reaclmdte user participation in the
development of the trail.

b. Determine the specific objectives of the intetipe message.

c. Determine the appropriate media (for exampédl, $igning, audio stations, and
brochures) that are best suited to the messagtharadidience.

d. Evaluate all sites that provide the intendedsage and theme. Consider
population proximity, amount of expected use, agljdacilities and services, and
guality of the setting.

e. Evaluate what the area has to offer and wisétbvs want. Develop the trail
message to expand visitors’ knowledge.

f. Inventory the selected site to identify its iiations, interpretive opportunities, and
fragile areas. The inventory may be conducteddwelbping a grid with parallel
strips representing every 50 to 100 feet. On s#agh, the surveyor notes items of
interest. These rudimentary maps are then refimeda more detailed map.

g. Use a multidisciplinary approach in planningraerpretive plan. Depending on
the interpretive theme of the trail or sites altimg trail, specialists my include
wildlife biologists, botanists, and geologists.

4. Avoid critical wildlife habitats and other fridégy unusual, and sensitive areas unless
they can be adequately protected or only guide#tsnade conducted through these areas.

5. The standard interpretive trail is usually I&em 1 mile long. Additional shorter
loops can be a part of the longer segment. Int¢gmpon of special areas can be provided
on any trail.

6. Locate interpretive trails near population eesior heavily used developed sites.
Strive to locate interpretive trails away from reoend distracting activities. Some
distracting conditions can be mitigated by a velg@tascreen.

7. Select a route with a wide range of specialuies or one that illustrates a single
purpose (sometimes known as a theme trail). Tiherlapproach is preferred.
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8. The following design criteria apply to mostargretive trails:

a. Design the message or theme of the trail teeaehts management intent, develop
user awareness, and promote enjoyment of the area.

b. Space stops to allow users to absorb ideas fBt approximately 10 to 15 signs
or stops per trail, with stops at least 200 featrtaplf more than 15 stops are planned,
consider providing brochures.

c. Design entry and other signs, registrationtat and brochure distribution boxes
to present a positive image and a pleasant entexperience.

d. Write the text of the message at the anticgpatiucational and social level of
users. Indicate in the message why the item i®itapt. Test stops and text on
representatives of the intended audience befoat dievelopment. Redesign as
necessary.

e. Do not interpret all items of interest along trail. Items of interest that are not
interpreted can be added later to create a chamgasgage. Consider a seasonal
approach, if possible.

f. Call attention to items between stops, suchias and animals, by noting them on
signs or in brochures.



