








































































TRAIL DESIGN AND CONSTRUCTION

The trail development section outlines the general design and construction
techniques for all trails. Guidelines for specific trail types are
discussed later in the manual.

Good trails offer variety and excitement for the trail user, yet provide a
safe experience. Trails should blend into the surroundings and complement
the environment, not conflict with it. Trails should be designed whenever
possible to accommodate a summer and winter activity.

Trail Layout

Trail design begins in the office by looking at topographic maps and
aerial photos. Suitable areas should be located, taking into account:
the type of trail to be constructed, the types of use to be accommodated,
expected use, existing or potential facilities, land ownership, topography,
diversity of vegetation, points of historic or scenic interest and problem
areas such as st5ep bluffs, bogs, swamps and all highway, railroad and
water crossings.

Trails developed in DNR park and forest units should be designed in a
loop system. There are many types of loop systems that can be used;
the most frequently used types are shown in Figure

The loop system is very effective because it allows a good deal of
flexibility in trail alignment, it returns the trail user to the starting
point and allows more miles of trail to be developed in smaller areas.

The following are important points to keep in mind when laying out a
trail system:

1. Locate trail systems in a manner which provides for
maximum enjoyment, safety and maintenance effeciency.

2. Avoid conflict with other activities within the unit.

3. Provide variety within the system; offer choices in
terms of terrain, difficulty and length.

4. For winter use, layout trails in a manner which takes
advantage of snow holding and gathering devices. Avoid
south-facing slopes and hilltops, or fence lines
that drift causing maintenance difficulties and open,
windy areas which cause problems for the trail user.

5. Trails Manual, Ontario Trails Council Ontario Ministry of Natural
Resources
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FIGURE 2
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5. Achieve a proper balance between flat, uphill and
downhill: stretches so that the trail is interesting and
not monotonous. Ideally mas! trails should be 1/3 flat,
1/3 uphill and 1/3 downhill.

After considering these and other key points in the office, the selected
route should be field-inspected.

Field Layout

Ideally, field inspection should take place in the spring after snow has
melted when the horizontal line ofssight is at its optimum and natural
drainage patterns can be observed.

Starting at the trailhead, the trail alignment established in the office
should be walked in both directions to identify problem areas, points of
interest, slope angles, sun and wind exposure, drainage, bridge crossings
and ease of clearing.

After preliminary field inspection, the route should be flagged with
plastic ribbon; large trees to be removed should be marked. Location of
all trail improvements such as bridges, corduroy, culverts, special tread
surfacing areas, campgrounds, road crossings and parking lots should also
be final; . Specifications for the type of trail use planned should be
followed so that the trail meets the needs of the user. Remember that
once trees leaf out, ribbons will be harder to see. Therefore, it is
better to place too many ribbons, than too few.

Trail Gradient

Trail gradient is an important consideration in trail design. Refer to
the specifications section to determine suitable gradients for various
trail activities.

Slope is probably the most significant factor when aligning trails.
Slope will determine the trail layout pattern and width, curve radius,
switchbacks and runouts -depending on the activity involved. Bicycling,
snowmobiling and ski touring are activities where gradient is most
critical.

Acceptable trail gradients gepend on three factors: trail activity, soil
structure and ground cover. Trail activities, such as ski touring,
require special considerations on both up and downhill sections. Soil
structure is critical because of erosion problems that could result from
damage done by trail users. Consult local SCS or ASCS offices for
detailed soil information.

4 The Ski Touring Trail Planner, First Edition; Timothy B. Knopp and
Jack P. Maloney, 1972.

5 Trails Manual, Ontario Trails Council, Ontario Ministry of Natural
Resources
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Side slope gradients are an important consideration because they effect
trail grooming and erosion problems. Side slopes should be avoided
whenever possible. When avoidance is impossible, they must be properly
designed to avoid later problems. (see Figure 3 )

Since snowmobiling and ski touring are two of the most critical
activities in regard to gradient, the following information applies
mainly to trails designed for these activities.

As the degree of slope increases, the need for larger turn radius,
runout and switchback areas becomes necessary. Although curves should
be avoided on downhill slopes and at the bottom of hills, some cases
may arise where there is no alternative. Thus, the use of the following
standards are essential for the safety of the user and for trail
grooming ease.

Where a turn is reguired at the bottom of a slote, either a runout,
increased turn rad,us or a widening of the trai must be provided.
As the slope and downhill distance of the trail increase, the width,
turn radius or runout should increase accordingly. (see figures 3 ,
4 , and 5).

Switchbacks and corresponding turnouts will be used where the slope is
steep and sustained. In this case, a switchback should prevent a speed
build-up and loss of control.
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FIGURE 3
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CIGURE 6
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FIGURE 8
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FIGURE 11
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FIGURE 12
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FIGURE 13
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FIGURE 15
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Facilities

Facilities provided along a trail depend on location, length of the
trail, expected use and intended types of trail activity. Trail
systems should include a parking area, toilets and information board
at the trailhead. Other facilities might include a trail center, trail
shelters, log benches, campsites, picnic sites, scenic overlooks,
hitching posts, bike racks, etc. See the specifications section for
recommended facilities.

Parking lot size will vary depending on the intended use. Snowmobile
and horse trails require larger lots to accommodate trailers. The
size for a 25 car/trailer lot is 300' x 92 1

; a larger area is
preferable to allow flexibility in design.* Ski and hiking trail
parking lots can be smaller because users generally do not have trailers.
The standard lot for 25 cars without trailers is 70 1 x 180.* Overuse of
curbs and islands make snowplowing difficult.

Pit toilets should be located near the parking lot and along longer
loops of a trail system. Numbers needed depend on expected number of
users.

An information board should be located at the start of the trail and
include a large-scale map of the area, snow conditions, emergency
phone numbers, etc.

Trail centers should be designed to meet the needs of users in the most
safe and efficient manner possible. Most trail users do not expect
a fancy building but prefer a location where they can warm up, eat
lunch and visit with other trail users. Fireplaces should be located
so that various groups may share its use without congesting doorways or
hallways.

Trail shelters should be placed at 10 mile intervals** on ski trails
and 15-25 mile intervals on snowmobile trails. Shelters should be
located in scenic areas and situated in a manner which blocks the
prevailing wind. An outdoor fireplace or fire ring equipped with a
heat reflector should be located in front of the shelter. Placement
may vary because of shelter size or location. If it is located too
close to the shelter, smoke will be a problem; if it is too far away,
it will provide nO benefit to the user

Log benches along ski trails at 3-5 mile intervals provide a place for
the skier or hiker to rest and enjoy the surroundings. Benches should
be constructed in scenic locations, located so the userls back is to
the prevailing wind and built to a height 2-3 feet above maximum
expected snowfall.

* Minnesota DNR - Bureau of Engineering, Landscape Architecture Section

**Minnesota DNR - Bureau of Planning and Research SCaRP Survey 1978
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FIGURE 17
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FIGURE 18
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Camping and rest area facilities may be provided along the trail to
permit overnight use. They should be designed according to site
specifics such as soil, vegetation, area and 1 on.

Distance between campsites and rest areas depends on the type of use for
which the 11 is being constructed. Hiking and ski touring trails
should have rest areas at 5-mile i s or less Snowmobile trail
rest areas are needed at 10-25 mile i .** Campsite intervals
vary according the number of users and may also depend on the
location of suitable areas. If the il is heavily used for hiking,
campsites should be more closely spaced.

Steps may be necessary in areas of n or highly erodible
soils. Figures 20 thru 23 show various igns that can be utilized.
Prior to construction, the Bureau Engineering should be consulted.
Whenever possible, steps should be avoided nce their use will
restrict 11 activity to summer use or cause inconvenience to other
trail users such as skiers and handicapped ci zens.

should be kept to a minimum and alternative routings or
ons such as cul should s whenever possible.

crossing is necessary, the lowing minimum sight distances,
di on, for varying cl intersections will apply:

Road crossi
grade s
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in

Highways
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n~~'T~~~~>rJ. Curves on snowmobile
visibility of 100 feet

minimum stance cannot be
1 100 feet prior

arrows placed on the right-

Curves in ls ski touring
as possibleo The minimum turning
consis with the speed of the user
more gradual curve should be.
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is mai i whenever possibl Q

maintained, a caution sign should pl
to the curve which should be marked with
hand side of the trail.

** Minnesota DNR - Bureau of Planning and earch SCORp'Survey 1978
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Throughout a snowmobile trail system a horizontal sight distance of
50 feet must be maintained with 100 feet preferred. These sight
distances are considered minimums and may not be adequate due to
factors such as trail conditions, physical ability of drivers and the
type of snowmobile.

Whenever minimum sight distances cannot be followed, a caution sign
should be placed prior to the restricted sight area. Determine where
signs are necessary by riding the trail and deciding where signs are
most necessary. Too many signs may cause the user to ignore them.
It may be helpful to have other snowmobilers ride the trail and suggest
locations where signs are necessary.

Gates and Barriers

Gates and barriers are designed to allow appropriate trail users and
block incompatible uses. Gates and barriers are only recommended
when signing and enforcement cannot take care of problems. (see
fi gures 24 and 25).
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FIGURE 20
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FIGURE LL
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FIGURE 23
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FIGURE 24

WOODEN BOX fOR ROCJ\
NAIL CHICt\EN WIRE ON
TOP 10 HOLD ROCt\

IN PlAC~;)

,\'
\ "
\ \', \'
\ "
\ "\ ,\
\ "
\ \'
\ \\
\ \
\ \,
\ \ \
\ ' \
\ \,
\ \ \
\

\,
\ \

\

11
I

I

~

NOTE". D\MENS10N-S WILL VA
TO .HE SIZE. AND

DING7
BARRIER

58



FIGURE 25
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TRAIL CLEARING

Full Tree Removal Method:

This should be used in areas with limited or marginal soils, and where
trees are large and have extensive root systems. It causes limited
soil disturbance because when the full tree is removed, the roots will
break loose from the main bole of the tree, leaving a limited depression.
Major problem with this technique is that excessive damage will be
sustained to surrounding trees due to lack of control over the direction
of the falling tree.

Trail construction using the full tree removal method is as follows: A
caterpillar, grapple-skidder or equivalent is used to push over trees
intact within the desired clearing limits. Crews use chain saws to
limb and cut the trees into manageable lengths. The slash will either
be scattered in the woods, piled for burning or chipped. Tree lengths
can be hauled out and sold, cut up for firewood or used for trail or
facility construction. The equipment works ahead of the crew, pushing
trees down. After the cutting crew has finished, a caterpillar will be
used to shear off a thin layer of topsoil, thus removing brush and
leveling the trail. The debris (stumps, brush, etc.) can be pushed
back into the woods or buried so it is not visible from the trail; small
stump dumps can be located in strategic spots along the trail which are
not visible from the trail and which do not exceed four feet in height.

High Stump Method:

This can be utilized in areas where tree species are small to moderate
in size (6 to 16 inches DBH) and where soils are stable in nature and
not rocky. The method causes maximum soil disturbance. A large percentage
of roots stay with the stump and large amounts of soil cling to the roots,
leaving large depressions.

Treadway construction is accomplish~d by the following techniques: all
trees are removed by cutting crews, leaving three to four foot stumps.
The slash will either be scattered in the woods, piled for burning, or
chipped. Leaving stumps at this height facilitates easier removal by
heavy equipment. The tree itself will be cut up into manageable lengths,
hauled out, sold or cut for firewood. A D-6 caterpillar or equivalent is
used to remove stumps and shear off a thin layer of topsoil, removing
brush and filling holes. A small caterpillar can be utilized for final
shaping of the treadway. The debris is then pushed back into the woods
so it ;s not visible from the trail or disposed of by the use of debris
or stump dumps. Burying may also be desirable.

Low Stump Method:

This technique should be utilized in areas where fragile soils are
prevalent or in mature open hardwood forests where trees are widely
spaced and the ground is relatively 'level. Vegetation removal, using
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this technique, will involve the use of a brushcutter or back pack
brush saws. Cut tree stumps close to the ground and remove rocks,
fallen logs and other vegetation by hand or with brush cutter. When
using this method, trees over eight inches DBH should be avoided. If
larger trees must be cut, use of a stump chipper may be necessary.

When using a machine brush cutter, slash can be thrown in the trailway
and mulched. When a pack pack brush saw is used, brush and slash will
be scattered away from the trail, piled, burned or chipped.

If humps in the trail need to be leveled or si hill cuts have to be
made, a small caterpillar (D-2 or equivalent) can be utilized. After
any of the mentioned techniques are utilized, the trail route should
be inspected and all tree limbs overhanging the right-of-way should be
removed to the desired height. Remember that evergreens will droop
more with snow on them.

When pruning, the first cut should be an undercut flush to the trunk of
the tree, preventing stripping of bark or splintering when the branch
falls. After the initial undercut, sawing of the branch should be
continued from the top. Heavy branches should first be cut off a foot
or more from the proposed final cut; the remaining stub is removed as
described earlier.

Abandoned Railroad:

The physical construction of a trail on an abandoned railroad grade is
considerably easier because a definite pathway is already present. The
initial step in construction is tie removal and disposal, afterwhich
the grade itself will be bladed and shaped with a motor patrol or
caterpillar to the desired clearing limits If an additional treadway
is to be constructed along the grade, but within the railroad right-of­
way, one of the listed techniques will be utilized.

*NOTE: Special conditions should be included in any purchase
agreement with a railroad to insure that tie removal
is conducted in a manner that does not destroy the
grade. A clause should also be included to insure that
useable ties are removed and drainage structures are
kept in a useable condition.

Open Areas

Open grassy areas require little development, other than leveling. If
the land is uneven, a caterpillar can be brought in to level off humps
and other uneven areas the trail passes through. When the trail is
relatively fl ,a disc can be used to prepare the treadway for seeding.
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TRAIL SPECIFICATIONS

Introduction:

The following criteria are established as guidelines for unit managers
and development personnel. The guidelines will be helpful in estab­
lishing trail systems in state units which are consistent or uniform
in safety, signing and facilities available. Yet, the systems can
be vastly different in experience levels and aesthetic quality.
Guidelines are established with this thought in mind and options are
offered that vary with the unit1s resources.

In summary, the guidelines are a starting point from which a unit
manager or trail development specialist will choose the criteria
which best meets the needs of that unit and its potential trail users.
Existing trails should eventually be brought up to these specifics.
However, because of budget uncertainties, a metable for this cannot
be given.
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SNOWMOBILE TRAIL SPECIFICATIONS

I. Trail Right-of-Way:
Width varies depending on the unit invol state trails are 20'
minimum--100' preferred. In parks- , right-of-way width
will vary according to the management plan objective.

II . Trail Tread Width:
One-Way Traffic 8' minimum 10' preferred
Two-Way Tra ffi c la' minimum 14' preferred

II I . Horizontal Clearance - 2' either si of trail tread

IV. Vertical Clearance - 10' above maximum expected snow base
12' preferred

V. Turning Radius Flat - lOa' preferred - must be signed with
caution signs if less

Hilly - Same as above Curves with less than
50' will have a run-out area of 15'
on the outside of curve. (Longer
turnin9 radiuses reduce maintenance
costs.)

snowmobile will be travelling.

VI. Gradient - Maximum sustained grade of 25% (a sustained grade is
any grade found on any g~ven mile for more than 20%
or 1,040' of that mile). Shorter steeper slopes are
possible if the approach and runout are straight and
at least as long as 1 ; f.
10-25% - Ideal

25% - Maximum Sus ined 13,9
40% - Maximum Short D1 (50 yards or less)

VII. Sight Distance:
Varies with the maximum speeds that

Minimum Sight Distance - 50
Preferred Sight Distance14 100' or more

Where these minimum sight distances cannot maintained, warning or
caution signs will be posted least 100' in advance of the problem
area.

9New Mexico State Trails Handbook, New Mexico Parks and Recreation
Commission, Santa Fe, New Mexico, 1974

13Sno Tracks Guide to Trail Grooming, Market Communications, Inc, 1976

14A Guide to the Development and Maintenance GoodrSnowmobile Trails,
Bombardier Limited Valcourt Quebec, 1972, page 9
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VIII. Bridges:

Placement
<f

~ Permits may be required from Division of Waters and/or
Corps of Engineers. Approaches should be flat, straight
and provide adequate sight distance on the stated
criteria.

Width

Capaci ty

- 8' minimum (outside railing to outside railing)
10' preferred

- 5 tons minimum (depends on size of maintenance
equipment)

IX. Underpasses:
10' x 10' - 1 trail activity
2 - 10' X 10' if more than one treadway and incompatible uses are
accommodated.
Intersections: Approaches to intersections should have grades of
5% or less to allow speed control. Intersections should be
cleared to a diameter twice the trail width.

- Parking area for cars with trailers
- Toilets
- Information board

X. Compatible Uses:
Winter - none
Summer horse, hike or bike

Incompatible Uses:
Winter ski touring
Summer - N/A

XI . Surfaces:
Ideal natural, smooth, free of stumps, roots, rocks and other

projecti ons
Appropriate Alternate Limestone, asphalt, gravel, corduroy, etc.

Facilities:
Required

XII.

Recommended - Trail shelter if trail is longer than 15 miles

Optional Trail center, picnic tables, rest areas, etc.
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VI. Gradient: 4
Easy

SKI TOURING SPECIFICATIONS

I. Trail Right-of-Way:
Most trails designed for DNR units should be in a loop system (see
Figure ). Right-of-way width will vary depending on the
management objective of the unit.

II. Trail Tread Width:
*One-Way - Intensive Use - 10'-12'; one or two tracks set

Moderate Use - 6 1-10'; one or two tracks set
Low Use 6'; one or no tracks set

*Two-Way - 10 1 -12 1 (not recommended for DNR units)
- Only where necessary for access

Downhill sections will widen at the bottom as the degree of slope
increases. Uphill slopes where herringbone or side step is
necessary must be 8 1-10 1

•

III. Horizontal Clearance 21 either side of trail treadway

IV. Vertical Clearance - 10 1 above expected snow depth. Allowance for
snow build-up on limbs should also be taken
into consideration.

V. Turning Radius - 501 minimum 100 1 preferred
--Curves should be avoided on downhill slopes

and at the bottom of hills
--If a curve is necessary, provide a runout,

widen the trail or increase turn radius
--As degree of slope increases, length, runout,

width of il and turn radius should also
increase.

- Ideal - O-lO~

Maximum Sustained - 10%
Maximum Short Distance (less than 50 yards) - 10%
Preferred Length - 5K

More Difficult - Ideal - 0-15%
Maximum Sustained - 15%
Maximum Short Distance - 25%
Preferred Length 10K

*NOTE: These are maximum standards for smooth, wide, straight
trails with good outruns. Trail loops should be designed
so that the system allows skiers a variety of distances
to ski e

4 The Ski Touring Trail Planner, First Edition, Timothy B. Knopp and
Jack P. Maloney, 1972
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Most Difficult - Ideal - 0-20%
Maximum Sustai - 25%
Maximum Short Distance - 40%
Preferred Length - less than 15K

1.6 Kilometers = 1 mile

VII. Sight Distance:
Trails should avoid long straight s ~n~'~ne~~, but curves should be
gradual enough to permit the skier to through them. Sharp
choppy curves should be avoided.

VIII. Bridges:

Placement - Should have straight gentle approach which allows
skiers to stop before bri

Width - 6~-lO' (narrow bridges become narrower as snow piles
on them); (as necessary to accommodate grooming
equipment)

Capacity - 5 tons or depends on size maintenance equipment

IX. Underpasses Culvert la' x 10' minimum

Intersections - Approaches to intersections should have grades of
5% or less to allow speed control. Intersections
should be cl a diameter twice the trail
width.

X. Compatible Uses:
Winter - none
Summer - hiking, bicycling, handicapped

Incompatible Uses:
Winter - snowmobiling
Summer - N/A

on boardi

XI. Surfacing:
Ideal - natural, smooth, free of stumps, roots, rocks~ bumps and

other projections
Appropriate Alternate - rough cl ng and mowing

XII. Facilities:
Required Parking area, toil

Optional Trail shelters at 10K intervals, trail center,
picnic tables, benches,
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HIKING TRAIL GUIDELINES

I. Trail Right-of-Way:
Of sufficient width to screen out undesirable sights and sounds.
Should offer a variety of scenery and terrain.

II. Trail Tread Width:
Day Use 4 1-8 1

Backpacking - 21-6 1

(Trail generally narrows on steep slopes)

III. Horizontal Clearance - 21 either side of treadway

IV. Vertical Clearance - 8 1

V. Turning Radius - Long straight stretches should be avoided

VI. Gradient: 16
Desirable Grade - 0-5%
Maximum Sustained Grades - 25%
Maximum Sustained Grades for Less than 50 Yards - 40%

NOTE: steps, switchbacks, water bars, or tread armor may be
needed on slopes over 25%, depending on soil types.

VII. Sight Distance - not applicable

VIII. Bridges:

Placement - above high water mark

Width - 4 1-6 1 - Day Use
21-4 1 - Backpacking

Capaci ty - depends on maintenance vehicles to be used

Fords - slow moving water less than 18" may be forded; permi ts
may be required.

IX. Underpasses Does not apply

X. Compatible Uses:
Winter - snowshoeing, ski touring or snowmobiling depending on

trail width
Summer - horseback riding on limited-use basis

16 Trail Specifications, Wisconsin DNR - Bureau of State Parks and
Recreation, Madison, Wisconsin
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Incompatible Uses:
Winter - not applicable
Summer - horses on heavily used hiking trails

XI. Surfaces:
Natural, smooth, except for persistently wet sites where corduroy,
turnpiking or boardwalks are necessary.

Appropriate Alternate - limestone, woodchips, gravel

XII. Facilities:
Required - parking area, information board, toilets

Optional - trail center, trail shelters, picnic area, campsites,
interpretive signing, water, etc.
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HORSE TRAIL GUIDELINES

I. Trail Right-of-Way:
Of sufficient width to screen out undesirable sights and sounds.
Should offer a variety of scenery and terrain.

II. Trail Tread Width: 6'-10'

III. Horizontal Clearance - 2' either side of trail

IV. Vertical Clearance - 12'

V. Turning Radius - N/A

VI. Gradient: 5
Ideal - 0-10%
Maximum Sustained - 10%
Maximum Sustained less than 50 yards 20%
Water bars and special surfacing may be necessary on slopes to

prevent erosion

VII. Sight Distance: N/A

VIII. Bridges:
Placement - above high water mark

Width - 8'

Capacity - 5 ton - depends on maintenance equipment and length
of bridge

Fords - slow moving water less than 18" may be forded
(contact Division of Waters and Fisheries for
permits)

IX. Underpasses - 10' x 10' culvert

X. Compatible Uses:
Winter - snowmobiling or cross-country skiing
Summer - hiking (if not heavily used by horses)

Incompatible Uses:
Summer - bicycling

XI . Surfaci ng:
Crushed gravel 3/8" or less is recommended in areas where existing
soils are unstable and/or poorly drained. Little treatment is
required elsewhere.

5 Trails Manual, Ontario Trails Council, Ontario Ministry of Natural
Resources
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Soil should be: 1) of compacted materials
2
3
l tolerant to normal use and resistant to erosion

useable when wet; not dusty when dry

Corduroy sections should be covered with compacted soil for an even
tread.

XII. Facilities:
Required - parking lot for cars with trailers, toilets, trail

information board, hitching posts or tether lines.

Optional - trail center, trail shelters, picnic area, campsites,
water
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BICYCLE TRAIL SPECIFICATIONS

I. Trail Right-of-Way: Preferred - 100 1
Minimum 20'

II. Trail Tread Width: 8
One-way Traffic 4' minimum 61 preferred
Two-way Traffic 81 minimum 81 preferred

6' may be utilized in areas of moderate to low use

III. Horizontal Clearance - (either side of trail tread): 21

IV. Vertical Clearance - 10 1

V. Turning Radius8- R=1.25V + 1.5 R is radius of curvature in feet
V is velocity in miles per hour

VI. Gradient: 9
Ideal - 0-3%
Maximum Sustai 8-10%
Maximum Short Distance - 15%

VII. Sight Distance: ll 501 minimum; 100 1 preferred

VIII. Bridges: smooth planking, straight approaches

Width 8 1-10 1

Capacity - 5 tons or depends on size of maintenance equipment

IX. Underpasses - 10 1 x 10' box culvert

X. Compatible Uses:
Winter - snowmobiling or cross-country skiing
Summer - hiking and handicapped (limited use)

Incompatible Uses:
Winter - N/A
Summer - horseback riding

8 Bicycle Trail Manual, Minnesota DNR Parks and Recreation, Engineering
and I &E, June 1975

9 New Mexico State Trails Handbook, New Mexico Park and Recreation
Commission, Santa Fe, New Mexico, 1974

11 Bikeways Guide: Model Criteria for Bikeways and Recreational Lanes
Within the Highway Right-of-Way, Transportation Planning; Minnesota
State Planning Agency, November 1974, page 9
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XI. Surfacing:
asphalt, limestone, lignin, etc., depending on availability of
materials. Contact Bureau of Engineering.

XII. Facilities:
Required - parking area, toilets, information board

Optional - campsites, picnic area, bike racks, picnic shelter, etc.
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ACCESSIBILITY TRAILS

For complete guidelines on handicapped

trails, see Access For all - AWorkbook

For Outdoor Accessibility, Minnesota DNR,

June 1979

79



Signing:

Signing on trails should be designed to provide direction, information
and safety for trail users. Major signing areas will be at the trail
head, trail junctions and in areas where safety of the user is involved.
Trail head and trail junction signs will provide maps showing route
designation, distance, trail difficulty (ski touring trails), flow and
location of support facilities. Safety signs will caution users of
steep slopes, bridges or highway crossings and other hazardous trail
conditions.

Signs on all trails should be kept at a minimum and be well placed. An
informational board (kiosk or large bulletin board) will be at all trail
heads, informing the public of rules and regulations, location of nearest
emergency services, hours of operation and a map including distances in
kilometers or miles, difficulty, trail direction and location of
available facilities.

Signs placed out on the trail will include "you are here" designations,
degree of difficulty (ski touring trails), reassuring blazers, caution
signs, do not enter signs, stop signs, interpretive signs, etc.

"You are here" (trail junction signs) will be located at trail heads
and trail junctions. These will indicate flow, degree of difficulty,
distance in miles or kilometers, facilities and will pinpoint the
location of a given sign in relationship to the total trail system.
Signs will be installed within ten feet of the trail or trail junction
and will be clearly visible to users. They will be placed at trail
junctions in a manner that best accommodates trail users. All "You
are Here" signs will be oriented to the north. (As the user is looking
at the sign they should be facing north).

Placement of most signs should be on the right-hand side of the trail
just off the main treadway but within clearing limits. Signs should
be attached to posts placed 2-3 feet off the treadway and 3-4 feet
above expected snow depth. Attach them securely with lag screws or
carriage bolts. Wood or metal posts may be used depending on
location and availability.

Degree of difficulty signs on ski touring trails will be placed at
trail heads and junctions. The difficulty classification will
include metal signs depicting easier, more difficult and most
difficult trails.

These signs will be placed on the trail edge within 15 feet of the
trail junction or within easy view from the junction.

The only directional sign used on the trail will be trail junction
blazers, directional blazers and reassuring blazers. These metal
signs will be 5" x 7" or 9/f x 12 11 and diamond shaped. Signs will
be placed in open areas or where a 1 user may become confused.
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If uncertain about the effectiveness of signing, invite a local trail
user to identify where deficiencies may exist.

ic sign program recommended for DNR trails:
ifics concerning the DNR signing s~stem)

(Seepages 12-15 of DNR sign manual)

The fo 11 owi ng is
( S1 gn Manual

1.

A on trunk highways identifying the main entrance
1 ng to the trail may be erected and

by Minnesota DOT.

B provide guidance signs on local roads to the
Although counties are not under any requirement

11 es and units, many are willing to do so.

c. tem abuts the highway, DNR will provide

104) to be placed every 1,000· on metal posts
ght-of-way on state trails.

lowing signs should be located near the parking
tra i 1•

3

2.

A on Board (NR8-718, 719, 720, 721)

OPTIONAL

1
2

4)
5)

6)

7

1) Registration
2) Interpretive information
3) Trail conditions
4) Hours of operation
5) Fee required

B. (NR8-820, 821) - to be located at the trail head
ons with other trails. Required on all ski

~o~nmmio~ri on all other trails.

81



i1s, prohibited areas

2
1) Direction of trail (one-way, two-way)

) Difficulty of each loop (ski touring)
3) Trail distances (miles or kilometers)
4) Location of facilities
5) You are here location

4. Information (NR8-300)

A. Use Designation (NR310, 311, 312) - located at all intersections
where compatible users may en the trail.

80 Interpretive - (NR8-70l, 702) - located at points of interest
along trail. Consult regional naturalist for recommendations
concerning interpretive signs.

50 Traffic (NR8-400)

Ao Stop (NR8-405)
1) Trail use - ski touring, snowmobile, horse and bicycling
2) Location· every public road or railroad crossing

B. Stop Ahead (NR8-406)
1) Trail us - snowmobiling and bicycling
2) Location: 300 feet before public road or railroad crossing

Co Do Not Enter (NR8-407)
1) Tra i1 us e - all
2) Location: inters ons, one-way

D. Yield (NR8-408)
1) Trail use - all
2) Location: intersections with

May also be used at pri
road grades.

ils in open areas.
il crossing found on rail-

E. Caution (NR8-409)
1) Trail use - all
2) Location: all poten ally hazardous areas such as cliff

edges, rock falls, steep hills, congested areas, bridges,
sharp ditches, sharp curves

F. Trail Difficulty (NR8-410, 411, 412)
1) Trail use - ski touring
2) Location: start of each loop all intersections

G. Reassuring Blazer (NR8-413) snowmobile; blue - ski touring
1) Trail use - all
2) Location: where ui reassure trail user he is on

the right trail, more in open areas, less in thick woods.
May also be needed at unused road or trail intersections.
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H. Directional and Various Trail Junctions (NRB-4l4)
1) Trail use - all
2) Location: based on trail junction. Directional arrows

should be placed prior to sharp curves and turns, distance
will depend on anticipated speed of user. On snowmobile
trails, these signs should appear at least 50' prior to
the curve or junction.

I. Snowmobile Trail (NRB-415)
1) Trail use - snowmobiling
2) Location: start of trail and all trail intersections with

other use trails

J. No Snowmobiling (NR8-416)
1) Trail use - ski touring
2) Location: start of trail, all intersections with snowmobile

trails and road open to snowmobiles

K. Motori Vehicle (NR8-403, 417, 418)
1) Tra i 1 us e a11
2) Location: where necessary to permit or prohibit use, used

primarily on state trails or in state parks

6. Temporary and Special Signs

A. Trail Closed (NR8-5ll)
, ) Tra; 1 us e - a11
2) Location: all points where users could enter the trail

B. Handicapped Accessible and Decals (NR8-605 609)
1) Trail use - all trails with lities for the handicapped
2) Location: trail head and lities

c. Grant-in-Aid (NRB-608)
1) Trail use - snowmobile, ski touring, horse
2) Location: all i ons of DNR and GIA trails, also

at GIA trail heads

D. Mileage Markers (optional)(wood routed)
1) Trail use - all
2) Location: at intervals of miles or kilometers
3) Mileage markers can be very helpful to the trail user and

manager. They 1 1 users know the distance they
have travelled or must travel to return to the trail head.
They can help the manager ly identify maintenance
problem areas and can also be useful to help locate
injured or stranded trail users.

4) Ski trails (use kilometers)
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TRAIL USER MAPS

Accurate maps of the trail system should be prepared for distribution
to users. They should be available the trail head, DNR offices,
other locations convenient to the public and should include the
following data:

Trail name or names (if more than one trail system in
the forest)

Trail location (give directions how to get to the trail
system parking lot from the nearest town and major
highway. Asmall state map showing the general location
in the state could also be used.)

Trail length (show the number of miles for each segment
or loop)

Trail use (Identify loops or segments designated for
specific uses; i.e., hiking, snowmobiling, horse,
ski touring, trail-bike, hunting) (Identify portions
of the trail too wet for summer use)

Ownership (Identify areas where

Trail connections (Identify other
to such as: state park,
trails)

pass could be a problem)

ils the trail connects
ls or grant-in-aid

Trail information (Give name, and phone number of
administrative office which should contacted for
information. Phone number of local conservation officer
may also be helpful).

Bridges (Show all bridge crossings)

Trail difficulty (ski trails -- identify
loops as easier, more difficult and most difficult)

Roads (Identify maintained roads and portions
used as trails; also identify roads not maintained, but
suitable for hiking)

Mark on map the location

Parking lots
Shelters
Sanitation facilities
Picnic areas
Campgrounds
Scenic overlooks

89

foll ng, where applicable:

Public water accesses
Canoe campsites
Points of interest (explain)
lookout towers
Power lines
Other recreation facilities



Mark on map and/or list locations where the following would
be available:

Gas
Food
Lodging
Nearest DNR office
Bus service
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Repair services
Medical facilities
Law enforcement agency
Other helpful information



MAINTENANCE PROCEDURES

Introduction

The quality of a trail will largely depend on the maintenance it
receives. An effective maintenance program will require seasonal
attention, along with specialized equipment. Procedures will
vary according to the anticipated trail activity.

Trail maintenance includes treadway stabilization, vegetative
management, facility upkeep, grooming, sign replacement, fencing,
weed control and enforcement. The user's experience will depend
largely upon the frequency of many of these functions. The need
for grooming is dependent on 1) intensity of use, 2) snow trail
conditions and user expectations (In some cases, users prefer
ungroomed trails). Brushing and clean-up operations are mandatory
during the summer to provide safe, unrestricted travel by hikers,
backpackers and horseback riders.

The goal of trail maintenance is to continue to provide a safe and
stimulating trail experience and to prevent degradation of the
trail environment. Proper trail management practices are central
to this goal. Several practices listed in the maintenance section
will have to be performed annually on each type of trail, regardless
of its respective use.
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ANNUAL MAINTENANCE ACTIVITIES

Snowfree Seasons (Non-surfaced Trails)

Condition Report - The unit manager should inspect each trail under
his jurisdiction annually to determine maintenance funding needs.
This report should be based on his estimate of work that will
have to be done to correct unsafe situations and protect the
investment made. The report should then be submitted via channels
so that maintenance funds can be budgeted for.

Clearing - Remove down trees across the trail, dead trees leaning over
the trail and prune limbs that interfere with the user. Brush
out trail to minimum vertical and horizontal distances as
required for intended activity.

Trail Tread - Fill holes and smooth tread with appropriate materials.
Drain mudholes. Remove loose rocks and tree roots from the tread.
Provide additional base where required. Shape trail tread to
permit proper drainage.

Drainage - Check all drainage structures (culverts, water bars, ditches)
and clean if necessary to assure proper drainage. Replace damaged
structures.

Erosion - Check all structures (rip-rap, retaining walls, etc.). Also
check trails for any new erosion problems and be especially watch­
ful in cut and fill areas.

Seeding - Should be done according to the recommendations listed by the
seed manufacturer. However, heavy use of the trail during these
periods may alter the seeding schedule somewhat. Prior to seeding,
the area should be raked or disced to loosen the soil. Seed should
then be distributed evenly according to recommended rates. Slope
areas should be mulched to encourage faster growth and to prevent
erosion.

Mowing - The trail treadway or shoulders of the treadway should be mowed
periodically. Mowing keeps down weeds and eliminates breeding areas
for insects. Frequency of mowing is governed by the type of use,
frequency of use, type of grass, season, rainfall and availability
of maintenance funds.

Trail Facilities - Parking areas, campgrounds rest areas, bridges,
shelters and other development should be inspected regularly.
Parking areas will have to be plowed or the surface repaired.
Vault latrines should be pumped, wells inspected and trash cans
emptied according to use. Bridges should be inspected annually
and damaged decking and railings should be replaced or reinfored.
Trash along the treadway should also be p~cked up regularly.

Signs - Replace missing or damaged signs.
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SNOW SEASONS

Snowmobile

Grooming should be started early in season so that a firm base is
established. When 8" to 10" have accumulated, packing procedures can
begin. This will provide approximately 211 -3 11 of solid base which
facilitates grooming throughout the season and in many cases, can extend
the life of the groomed treadway. It is best to pack or groom a trail
as soon after a snowstorm as possible.

Moguls in a trail are probably the most common problem encountered in
grooming. The best technique in removing moguls is to cut them at
their base. To do this adequately, the drag must have a retractable
cutting blade either manual or hydraulic.

A technique that should be used in grooming is staggering the dragging
of the trail from one side to the other. This will bring in snow from
the edges. Also, in some cases small wings have been constructed on
drags to bring in snow from the sides.

Another technique sometimes used is night grooming. Studies have shown
the ideal grooming temperature range is 5 below to 15 above. To groom
within this range, especially during the latter part of the season,
night grooming is essential. Besides lower temperatures at night,
in some cases snowmobile traffic is reduced enabling a freshly
groomed trail to settle and freeze. Unfortunately, night grooming
necessitates personnel rescheduling and also creates potential safety
problems for operators and users.

Ski Touring

Ski touring trails require regular mai
groomed (track set) after every appreci
drifting, before and after heavy use peri
are obliterated.

. Trails should be
e snowfall or periods of

, or whenever the tracks

Grooming should insure a safe and enjoyable skiing experience. For
example, on steep upgrades where skiers would have to herringbone or
snowplow, tracksetting is unnecessary. Also, in some cases tracksetting
on steep downhills can create a dangerous situation because a skier
may not be able to maneuver in the . When grooming, stay in
the middle of the trail so the corresponding tracks are set in the
middle. When any major curves are negotiated, the turns should be
made gradually. Also, a slight curve in the trail can be straightened
by setting the tracks to the inside of a curve.
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TRAIL SURFACE MAINTENANCE

Bituminous

A bituminous trail may require surface patching, seal coating, clearing
of tree limbs, brushing and mowing along shoulders, patching of
shouldering, sweeping and opening of drainage systems.

There are two general types of asphalt patching: hot mix and cold mix.
Hot mix is used in large patch areas. It is applied at about 400
degrees centigrade. When cooled, it will up permanently. Hot
mix is the most expensive of the two methods. Cold mix is used primarily
in small patching areas and is temporary in nature in that it never
completely sets up and will become soft in hot weather.

Limestone

Limestone trail ,maintenance includes many of the same things that are
incorporated in bituminous maintenance These include shoulder
maintenance, brushing and mowing. The trail treadway maintenance
varies considerably in that limestone can be graded or dragged to remove
rough spots or ruts. Patching involves filling holes with limestone,
wetting and then compacting.

Clay with Calcium

The standard shoulder maintenance, along with brushing and mowing as
previously mentioned, would apply also. The unique maintenance
technique for this surfacing would an appli on of calcium
chloride to the trail annually.
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Timber Cutting and Extractive Operations

Adjacent to a Recreational Trail

on State Lands

Division of Forestry
Circular Letter 3501

I. Timber Cutting

When a timber permit is sold adjacent to or upon an established
state trail, DNR trail, forestry trail, parks trail or grants-in­
aid trail, or the trail is used (any part of the right-of-way)
for access to a timber-cutting site, the following regulations
will prevail.

1. No cut products will be piled, landed or stored upon the
established right-of-way.

2. No slash or logging debris will be left to remain upon the
right-of-way after the cutting of the trees.

3. Logging equipment, buildings or facilities shall not be
parked, stationed or erected upon the trail right-of-way.

4. Trucks and logging equipment are not allowed to use the
treadway for access to the timber operation unless jointly
approved by the regional trails and waterways coordinator
and the area forester and then only when the use of the
trail does not jeopardize the safety of the trail users or
the condition of the trail surface.

5. In the event it is impossible or impractical to conduct a
timber sale under the above conditions, the area forester and
the regional trails and waterways coordinator will establish a
temporary alignment for' the duration of the sale.

6. Any ruts, holes or other damage to the trails caused by the
loggers will be repaired by the logger as directed by the
area forester before the sale is closed.

7. The establishment of the temporary alignment for the purpose
of conducting a timber sale upon the trail right-of-way will
not excuse the logger from items 1, 2 or 6.

8. Safety signs (example: Danger, Trucks Hauling, Timber Cutting)
will be posted at least 200 feet beyond both ends of any
segment of the trail of a timber cutting operation and at least
200 feet on either side of where logging equipment and trucks
are using the right-af-way.
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II. Extractive

When an extractive earth operation is conducted adjacent to an
established state trail, DNR trail, forest trail, park trail or
grants-in-aid trail, or any part of the trail right-of-way is
used for extractive purposes or access to the extractive operation,
the following regulations will prevail:

1. No vegetative debris, waste earthen materials or commercial
products will be piled or stored upon the right-of-way.

2. No equipment, buildings or facilities shall be parked, stationed
or erected upon the trail right-of-way.

3. Extractive equipment and trucks are not allowed upon the
treadway for access to the operation unless approved by the
trails and waterways coordinator and then only when the use
of the trail does not jeopardize the safety of the trail
users or the condition of the trail surface.

4. Safety signs (example: Danger, Trucks Hauling, Mining Operations)
will be posted at least 200 feet beyond both ends of any segment
of a trail of an extractive operation and at least 200 feet on
either side of where the extractive equipment and trucks are
using the trail right-of-way.

5. If it is impossible to carryon an extractive operation under
the conditions outlined above, the officer in charge of the
operation and the regional trails and waterways coordinator
will establish a temporary alignment for the duration.

6. In the event the extractive operation makes the trail alignment
impractical to use after the closure, the unit responsible for
the operation will assist in the development of a new permanent
alignment.

7. Any ruts, holes or other damage to the trails caused by the
extractive operation will be repaired by the operator as
directed by the Department of Natural Resources officer in
charge of the operation.

8. The establishment of a temporary alignment for the purpose of
an extractive operation upon the trail right-of-way will not
excuse the operator from items 1, 2 or 7.
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