










AN ALTERNATIVE STREAM FORD: PRE-MIX
CONCRETE

Caution: This idea is not recommended f or high
velocity mountain streams.

On some properties, the use of stones and rocks for
stream crossing is not plausible. The Talledega Ranger
District of the National Forests in Alabama has
successfully experimented with the placement of pre-
mixed concrete to stabilize a crossing where frequent fast
water foiled previous attempts to use culvert.

Construction In this solution, forest staff placed
burlap bags of premixed concrete in five rows, with 16
bags per row. The bags were then laid side by side and
end to end along the existing bed of the stream. The bags
were then soaked in place.

No attempt was made to tie the bags together or to
the stream bed. A light bond was formed by concrete
seeping naturally out of each bag and mixing with the
burlap and each other. By only having a light bond to tie
each bag together, if one section of bags were to wash
out in the future, the crossing could be repaired with
minimal cost and effort.

The district reported several advantages from this
crossing. It is readily adapted to different widths and
lengths. No special equipment, tools or construction
knowledge are required. Stream flow is left unobstructed.
A firm base and a rough finish are provided for traction.

Finally,  it was accomplished with minimal cost.

NEW AND ALTERNATIVE TECHNOLOGY
Although the subject of trail tread hardening draws

much interest, very little research has been done using
hardening techniques. Soil-cement apparently has been
the most commonly tried technique of tread hardening.
Those who have tried soil-cement express mixed results,
although most report little success.

Pre-cast concrete b loc ks have been used on
several National Forests for tread hardening. Others
suggested the use of an asphalt pol ymer that has been
used around picnic tables and on trails in the State of
California. An article in the "Engineering Field Notes
(October 1975; Volume 7, Number 10)" detailed the use of
fiber glass trail tread liner s installed through boggy
areas on the Sierra National Forest. Follow up of that
installation showed that the liners were unsuccessful and
have been replaced. The October 1986 issue of
WilderNews (a publication of the Moose Creek Ranger
District on the Nez Perce National Forest) reported on a
method of constructing foot and stock trail through wet
areas. It consisted of excavating a three foot wide, one
foot deep trench, lining it with geofabric and backfilling
with sand and gravel.

A geotechnical/engineering product search turned up
two additional potential methods of trail tread hardening.
One is a plastic product marketed under the name of
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Geoweb , a four or eight-inch thick plastic honeycomb grid
confinement system. This was tried on the Wenatchee
National Forest on a grade in excess of 20%. It was
unsuccessful and removed after the second season of
use. The other potential trail tread "hardener" is a woven
mat made out of one to two inch strips of old tires. In
1991, a test section was installed on the Newport Ranger
District on the Colville National Forest.

Using a grant funded by the Washington State
Interagency Committee For Outdoor Recreation, the
Wenatchee National Forest completed an evaluation in
1991 of four tread hardening techniques or products:
tSoil-Cement : Treatment of a trail tread consisted of

mixing a calculated amount of Portland cement with
native soils. This is not recommended for use on a
trail with any kind of grade as the surface became
very slippery with dust and vegetation litter such as
tree needles.

tConcrete b loc ks : A pre-cast concrete block
marketed under the name "Grass Grid P aving
Bloc k" made by Smithwick Block Company and
Western Block Company of Portland, Oregon. These
blocks are 17.25 inches wide X 23 inches long X 3.5
inches high with 4 X 4 inch holes. The blocks weigh
about 60 pounds each and have a minimum
compressive strength of 4000 psi. This technique is
recommended .

tGeoweb : This is a grid confinement system made out
of high density polyethylene. The manufacturer,
Presto Products, Inc. of Appleton, Wisconsin, donated
materials for use in this project. It comes either 4 or 8
inches thick and in sections 8 feet wide by 20 feet
long (expanded). Collapsed, the sections are 11 feet
5 inches long by 4 or 8 inches thick. A 4-inch thick
section weighs 57 pounds. This product is not
recommended where there is a grade .

tECO-50 (asphalt pol ymer ): This is a polymerized
asphalt product sold by Evergreen Chemical Products
of Oakland, California for use as a soil solidifier on
trails. It is applied to a trail scarified to the depth of
treatment desired. This product did not w ork in the
evaluation.

tAn additional product being tested is Three
Directional Interloc king Cellular Concrete Mat :
These cellular concrete block are three directional
interlocking components within a 16" equilateral
triangular module and 4" high. They are marketed
under the name TRI-LOCK and made by American
Excelsior Company Arlington, Texas.
Wenatchee National Forest tried several other

treatments. These have been installed but not formally
evaluated and documented as the y did not ha ve any
initial fa vorab le results :

tGalvanized wire f encing : This is a bad idea and
should not be used . The wire fencing had a
tendency to stretch and the surface would get
washboardy. Eventually the wire broke and got
tangled in the spokes and caused flat tires.

tCold mix asphalt : Cold mix asphalt was used on a
trail with grade in excess of 20%. The surface became
very slippery from the dust and vegetation litter.
Because the surface was too slippery for hiking or for
stock and motorcycle use it was determined unsafe.
The test section was relocated to reduce the grade
and required the construction of a switchback.
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CATTLEGUARDS
Many of the properties used for wheeled recreation

also have to accommodate other types of multiple uses.
One of these uses is to graze cattle. The Fort Rock
District of Deschutes National Forest has developed a trail
cattleguard to accommodate recreational  use while
ensuring the integrity of grazing allotment fence lines. This
was designed to be easily transportable and to be
assembled on site. All materials are available at local
lumber yards and machine shops. IMPORTANT: All
lumber should be treated with water -borne
preser vatives meeting A WPB LP 22. Retention shall
be 0.40 minim um.
Location

Locate the crossing so that the trail will cross at 90
degrees for safety. Where possible, locate the cattleguard
in timbered or rocky areas to discourage access by full-

sized vehicles.
Construction This cattleguard is designed to be

constructed using either regular staff or volunteers.
t First, set stakes to establish four corners and the

grade.
tHave part of the crew excavate to accommodate the

base at grade while others nail the box base together.
tPut the base in the hole. Compact the dirt under the

base. The base must have firm, even bearing all
around.

tAttach joist hangers (if used) before putting the base
in the hole.

tSquare up and level the base.
t Lay angle iron on the base. Put one rail on each end

and loosely attach with bolts.
tPut on all other rails and put bolts through holes.

Align the deck with the base, then tighten the bolts.
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Install lag bolts.
tConstruct the wings.
tBackfill the ends and smooth the approaches.
t Finally, install barbed wire from the bottom crosspiece

to the posts.

A FINAL INSPECTION IF THE ENTIRE TRAIL
When construction is nearly complete, someone with

expert knowledge of trailbike recreation and trail
construction and management should make a final
inspection. This individual should walk the trail on foot and
ride the trail on a trailbike. Note and solve any problems
before the construction crew leaves the site.

For about one year following completion of
construction, monitor the trail for problems that need to be
corrected. Problems may include soft spots that need
additional fill, large rocks that protrude into the tread and
wet spots that develop ruts. On most trails the back slope
will tend to ravel for a period of time before it stabilizes. If
too much material ravels onto the tread it will need to be
removed. The trail manager should make plans (and
budget accordingly) to accomplish this task while plans
are made for construction.

Trails -- motorized and non-motorized alike -- are
dynamic structures that continue to change throughout
their useful life and well beyond. Planning and
construction are accomplished in a short span of time.
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This high quality finished trail provides enjoyable
recreation with low maintenance costs.

A well-designed trail system will include a mix of
Easiest (top), More Difficult (center) and Most Difficult
(bottom) trails. This mix of trail difficulties provides
recreation opportunities for riders of varying ability.
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However, maintenance is an activity that continues
throughout the life of the facility. If properly planned and
constructed, maintenance will be minimized. It will never
be eliminated. Competent, well-planned maintenance and
management are the final key to successful trails!

SIGNAGE
Trail signage is an important element of all trail

systems, necessary to provide users with information
relating to trail identification, difficulty and regulations.

Trail signing should always include identification and
information signs at trailheads, at trail intersections and on
trails. In addition, signing can include interpretive
information, distances to trail intersections, public facilities,
access points, destinations and educational information
encouraging responsible trail use. Signing can be very
important for delineating private property boundaries.
Accomplish all trail signing according to state or federal
regulations when constructing trails on public lands.

Trail signing materials will vary according to state and
federal requirements; however, all signs should be
suitable for the climate conditions for the area, located to

avoid creating a hazard for riders while remaining visible
to OHV operators.

Trail signs should be rustic and unobtrusive. Avoid
bright colors and synthetic materials where possible.

Proper trail signing can improve the recreational
experience of OHV users by providing the necessary
information to ensure that riders are aware of area
regulations and trail conditions. A good signing plan helps
riders comply with local regulations and makes law
enforcement easier.
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Adequate signing is an important part of the trail
system. Signing helps to notify riders of trail direction,
distances, difficulty and other important information
relating to the riding experience.
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Switchbacks and climbing turns are trail structures
that require special consideration. They are widely used in
all types of recreation trails. The importance of their
design and the mitigation of damage when improperly
designed requires highlighting in their own chapter.

Briefly, a switchback is a sharp turn of about 180
degrees. It is used to reverse direction or lessen the grade
of trails on steep slopes. A climbing turn is similar, but the
radius is larger. Use switchbacks only on motorized trails
serving trailbikes. Climbing turns may be used on
trailbike trails. However, when developing trails for use by
all-terrain vehicles, use only climbing turns.

The manager should become familiar with both types
of turns. The techniques for locating and constructing
each are similar and are explained below.

DEVELOPING SWITCHBACKS
In mountainous terrain it is often necessary to use

switchbacks to develop a viable trail route through areas
of difficult construction, or to gain elevation in confined
locations. Besides being a tool necessary for trail
development, properl y constructed switchbacks provide
an interesting and enjoyable riding experience.

Be aware that incorrectly built switchbacks are difficult
(or dangerous) to ride and expensive to maintain.
Location, design and construction of switchbacks and
climbing turns are difficult skills to master. This is one
area where one may encounter incompetent work in trail
development. To develop sound, workable structures
requires careful design and a knowledge of both trails and
trailbike riding.

Locate and design structures long before construction
begins. Correcting a poor design will often require
relocating and rebuilding a portion of the trail. Economics
demand it be done right the first time.

Location
t The best location is a flat bench 8 to 20 feet wide;

next best is terrain with the least slope. Steep ground
is the most difficult and costly site to build
switchbacks due to the heavy excavation required and
the difficulty in obtaining an adequate radius and
moderate grade. Be very careful in selecting
switchback/climbing turn locations. It is preferable to
pick locations where the trail will "switch" (turn) to the
left when going downhill. Since virtually all trailbikes
have their rear-wheel brake pedal on the right side, a
switchback to the left allows the rider to put their left

foot on the ground for balance while keeping the right
foot on the brake pedal.

tStudy and analyze the location, visualize the
completed trail, then design the entrance and exit
layout for riders coming from both directions.

t Lay out the curve in a smooth, even radius.
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CHAPTER FIVE
SWITCHBACKS AND CLIMBING TURNS

Design Easiest Most Difficult

Radius (not less than) 6 1/2 to 4 feet

Grade (not more than) 10% to 25%

Tread Width 48 to 48 inches
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SWITCHBACK DESIGN MINIMUMS
Switchback design is dictated by trail difficulty,

steepness of prevailing ground, slope and width of bench
and soil type.
t The physical layout of the switchback must consider

rider skill level. Minimum dimensions vary
considerably between Easiest and Most Difficult.

t The grade of the switchback should always be
compatible with the type of soil on which it is built. At
times it is necessary to use tread armor, however,
from the point of view of recreationists, armor is not
desirable on a switchback. If possible, avoid it. In
some places, tread armor has been used as a crutch
in place of competent design, a mistake that should
be avoided.

tUse a barrier to prevent trail traffic from cross-cutting.
The log barrier in the diagram is an inexpensive
solution.

tUSE THE LOWEST GRADE FEASIBLE FR OM 5 TO
10 FEET BEFORE THE TURN BEGINS TO 10 FEET
BEYOND THE TURN. Many potentially good quality
switchbacks have been ruined by using grades that
are unnecessarily steep. The steeper the grade of a
switchback the more difficult it is to ride and the more
expensive it is to maintain. IT IS ABSOLUTELY
CRITICAL THAT THE GRADE OF THE TRAIL
THROUGH THE SWITCHBACK BE KEPT AS LO W
AS POSSIBLE .

tA key technique that can greatly improve the quality
of almost any switchback is to use a "through cut."
Locate the through cut from just beyond the midpoint
of the curve to 5 feet beyond the UPHILL end of the
turn (see diagram). The "through cut" performs two
critical functions: it reduces the grade of the trail
through the switch and it makes the trail through the
switchback much easier and safer to ride.

Construction
t Thoroughly stake the location on the ground. It is

suggested that a stake be placed every 4 feet on
centerline. The stake should indicate cut or fill at
centerline. The stake controls both grade and
alignment.

t It is particularly important to obtain a smooth, even
grade and a stable tread. If large rocks are
encountered during excavation they should be
removed. Place them in a shallow trench at the base
of the fill to add stability and width to the trail.

t Where possible use native materials for trail tread
and protection from cross-cutting.

ARMORING SWITCHBACKS
At times trail managers may be faced with the

problem of switchbacks that develop deep ruts. When this
condition occurs, relocate the trail or implement a
permanent repair that will prevent further trail surface
degradation.

This book presents several methods for protecting
trail tread. Unfortunately, none are entirely suitable for use
on switchbacks. We, in fact, caution against using many of
the tread protection devices unless trail alignment is very
gentle and straight. Fortunately, a technique invented by a
trailbike club in Washington has had some success in
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Two views of a switchback using a "through cut." The
cross section above shows the unexcavated area,
resulting in the through cut. Widen the lower portion
with additional fill. Use rocks to help retain the fill.
Below, the arrows point out where the trail should be
widened with additional fill.
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repairing and armoring rutted switchbacks. Although
successful on switchbacks with a gentle grade, many
believe that the technique has been overused or seriously
abused.

WARNING: If this technique is attempted on steep
switchbacks, a situation creating serious and unnecessary
harm to trail riders and possible equestrians may be
created.

The procedure, like many good ideas, is relatively
simple if used with discretion and limited to switchbacks
of moderate grade. The maximum grade suitable to this
type of tread armor varies with the site and turn radius. In

the writer's experience use should be limited to a
maximum grade of 20%. The result is a switchback
armored with concrete building blocks, grass block or
interlocking paving stones (referred to as "armor") that is
essentially impervious to rutting.

Before deciding to install armor, take time to
make a thorough evaluation of the switchback and the trail
leading to it. If the trail or switchback is improperly located
or designed, then that problem ought to be corrected first.
If the trail is new or if the switchback has been
reconstructed, then accumulate several months of
trailbike traffic before proceeding further.
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Occasionally, it is necessary to locate a switchback on
unstable soils. To prevent soil loss, concrete blocks can
be installed on the switchback. Be sure that proper
construction techniques are followed.

This properly developed climbing turn is located on a
gentle slope and maintains an effective barrier to
prevent cross-cutting of the trail.
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Normally a properly designed switchback does not
require the use of armor. By accumulating some use, you
may find that additional expense is unnecessary.

If, after making any needed changes in the trail,
armor is still needed, then the next step is to excavate a
trench 2 inches deeper than the height of the blocks you
will use. The width of the trench should be just slightly
greater than the tread -- usually 3 to 4 feet, wider for ATV
trails. The bottom of the trench should be firm, smooth,
even, and it should slope toward the inside of the curve,
at about a half inch to 1 foot to give a "banked" effect.
CAUTION: Do not allow the trench or blocks to slope
outward, as this situation can create a condition
hazardous to riders.

Place armor open side up in the trench in a pattern
similar to that shown in the drawings. The top of the
blocks (which form the running surface) should slope
toward the inside of the curve at a half inch to 1 foot -- the
same as the bottom of the trench. Fill all voids, including
holes in blocks with damp soil and compact. The soil used
to fill voids should contain enough clay to act as a good
"binder." It may be necessary to import material to mix
with the resident soil.

As a follow up, monitor the installation, watch for
loose blocks and for a sharp rut at the edge of the blocks.
Determine if additional width is needed.

The most difficult part of the operation is transporting
concrete blocks or other armor from the trailhead to the
work site. One method that has worked well is to enlist

the volunteer help of an active trailbike or ATV club. In
some areas mechanical toters have been used. Some
agencies use ATV-towed trailers on appropriate ATV trails.

As with all tread protection devices, armor is not the
answer to trails located improperly. It does, however, offer
at least a partial solution on certain switchbacks. This
technique has also been used on approaches to creek
fords.

CLIMBING TURNS
As stated earlier, climbing turns should be used on

ATV trails. Only the most skilled ATV rider can
successfully negotiate sharp switchbacks and in doing so
they may cause tread damage. The same rules of thumb
should be followed for climbing turns as for switchbacks.
Tread width and grade should be consistent throughout
the turn. The construction techniques also apply.
Remember to include some sort of barrier to discourage
shortcuts.

For ATVs, tread width approaches should be 60
inches and the point of the turn should have an 8 foot to
10 foot radius with the tread width expanded to 72 inches.
Allow the inside of the turn radius to be almost flat to
accommodate the lower difficulty ratings. Have a berm or
bank 24 inches high and insloped 30 to 45 degrees. It
may be desirable to place rolling dips before and after the
turn to eliminate water run off collecting in the turn. All
facilities require mechanical compacting to take the extra
weight and the spinning or skidding of ATV tires.
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Having a successful OHV plan requires that a
monitoring and evaluation program be developed.
Monitoring and evaluation each have a distinctly different
purpose and scope. In general, monitoring is designed to
gather the data necessary for evaluation. During
evaluation, data provided through monitoring is analyzed
and interpreted. This process will provide periodic
summary data necessary to determine if your
implementation is meeting the objectives of the OHV plan.

The manager should be prepared to ask a variety of
questions: Are existing trails providing the variety of
opportunities intended in the OHV plan? Is trail use
occurring without impairment of other resource values?
Are trails with mixed users (e.g. horse/OHV, mountain
bike/OHV) meeting the expectations for all intended
users? Is trail mileage adequate to provide quality OHV
recreation?  Does the OHV plan unfairly discriminate
against OHV recreationists?  If so, does the OHV plan
need to be rewritten or just revised?

The manager should be able to know rather quickly if
the trail system is on a threshold of viability. Are the miles
of OHV trail constructed and maintained within 25% of the
annual amount estimated in the OHV plan and within 10%
for the decade? Are tread features stable? Do comments
from the public indicate a decreasing trend in conflict
among trail users?

Then there are the tough questions that are so hard
to ask and so easy to ignore: Is it necessary to restrict
non-motorized use to protect the quality of the motorized
trail experience?  Is logging or other management activity
destroying or compromising the quality of the trail
experience?  What needs to be done to mitigate the
impact of other activities on motorized recreation? Is there
bias or prejudice against motorized recreation within the
agency? Are motorized users unintentionally subjected to
bias or prejudice?

Some of the information needed for monitoring and
evaluation will already be available in the manager's
office. These include reviews of project accomplishment
reports, trail condition surveys and letters and other
correspondence. The manager will have to go out and
develop others such as field contacts and customer
interviews. For public lands, annual open houses and

regular contact with organized clubs and groups with an
interest in the area's management are also good tools.

THE LOCKWOOD INDICATOR SCALE
A report card, dubbed the Lockwood OHV Indicator

Scale, by Cam Lockwood, OHV Program Coordinator for
the Angeles National Forest, is a tool that may help you
identify areas of deficiency in your OHV program.

The test is simple, for every item listed, there is a
maximum total of either 5 or 10 points. Initially you may
wish to rate yourself. Strive to be honest and objective,
consider each item from the perspective of the motorized
recreationist. Some may not be applicable to your area.
For instance, the Angeles also manages for dune buggy
and four-wheel-drive recreation. However, for the most
part, the items listed are critical to providing a quality
recreation experience.
INFORMATION:

t Quality trail maps (handouts), 0-5 points ___ 
t Signing (trail, trailhead), 0-5 points ........___ 
t Brochures (visitor information, public affairs),

0-5 points ...............................................___ 
t Visitor centers, 0-5 points ......................___

RESOURCES:
t Adequate trail riding opportunities (one and

two days), 0-10 points ............................___ 
t Varied terrain and levels of difficulty (for each

type of vehicle), 0-5 points ....................___ 
t Quality riding experience, 0-5 points ......___ 

FACILITIES:
t Trail mileage minimums (OHM:75/150, ATV:

45/100, dune buggy: 70/150, 4x4: 15/50), 0-5
points .................................................... ___ 

t Trailhead facilities (surfaced parking, info
kiosk, rock hopping, practice loops), 0-5
points ....................................................___ 

t Staging area facilities (tot lots, mud bogs, hill
climbs), 0-5 points ..................................___

t Campgrounds/visitor centers designed to
accommodate OHVs, 0-5 points ............___ 
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CHAPTER SIX
MONITORING AND ONGOING MANAGEMENT
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INVOLVEMENT:
t Local/regional groups (users and nonusers),

0-5 points .............................................. ___
t Master performer use (interagency OHV

experts), 0-5  points ................................___ 
t Volunteer patrol program (information), 0-5

points ......................................................___ 
t Law enforcement, 0-5 points ..................___ 

EVALUATION:
t Yearly meeting to discuss program (good or

bad), 0-5 points ......................................___ 
t Get the word out (newsletter info chain), 0-5

points ....................................................___ 
t Keep core groups involved and informed, 0-

10 points ................................................___ 
TOTAL ................................................................___ 

Scoring : 90-100 = A, Great!, 80-89 = B, Getting
Better, 70-79 = C, Adequate, 60-69 = D, Bound to Fail,
Below 60 = F, Not Making It.

If you have a "C" or worse, your performance may be
substandard and you need to be concerned. Fortunately
there are people in the field who want to and can help.

Ask Your User s! The way to obtain an objective
evaluation of your performance is to ask OHV enthusiasts
who use the area to fill out the scale and give you their
honest opinion. Be prepared for them to score a bit
differently than you would. It may well be that an
evaluation by OHV users is the only one that is
meaningful. As a follow up, spend some time with the
OHV enthusiasts who frequent your area.

Go riding with them and share their campfires in an
informal (i.e. off duty) capacity. Listen to what makes their
day and what turns them off. Bring up the subject of what
makes a really great riding area, listen to their responses
and ask them why.

MASTER PERFORMERS    
Region 6 of the Forest Service has developed a

Travel-Way Master Performers program. The program
allows Forests to tap skilled and experienced individuals
in the areas of planning, design, development,
contracting, and maintenance for recreation travel-ways.

Travel-Way Master Performers represent the Forest,
and may spend about 10% to 15% of their time as a
consultant to other Forests or organizations. They are
responsible for identifying training opportunities,
technology transfer, technical approval, and review of
conceptual design of travel-ways, including safety,
intended use, and cost.

THE DOUBLE STANDARD
Many OHV enthusiasts pursue other forms of trail

based recreation. It is not all that unusual in the West to
encounter a pickup truck with trailbike in the back pulling
a trailer with saddle horses; others ride mountain bikes or
even hike. This diversity of trail based pursuits brings
OHV enthusiasts into contact with the management of
non-motorized trails.

In the process, many members of the OHV
community have discovered that some agencies apply
standards to motorized trails that are not just different, but
inequitable, hypocritical or downright dishonest. It is
sometimes found that little concern is displayed for
severely damaged trails in designated wilderness when
the same trail would be closed if it were in an area open
to motorized use.

The photograph shows a severely rutted trail, (the rut
is close to 3 feet in depth) in a designated wilderness
area, a trail that causes no apparent concern to the
managing agency. Twenty miles away the same agency,
citing "resource damage," has closed trails to motorized
use with less than one tenth of the "damage." The reader
is left to ponder whether an agency that behaves in this
manner deserves or can expect to receive the esteem of
OHV recreationists ... or anyone else.
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Resource damage can occur on any kind of trail. This is
a non-motorized trail.
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TRAILS, ROADS AND TIMBER HARVEST
Anyone familiar with OHV recreation should be aware

that unlike hiker and horse trails, OHV trails seldom have
effective protection from damage or obliteration by
management activities and other land uses.

An article in the April 1989 issue of Blue Ribbon
Magazine entitled "Multiple Use Trail Crisis" addresses the
subject of management-induced trail damage.

The article begins with a graphic description of a trail
outing ruined by the destruction of a favorite trail. It goes
on to say: "Unfortunately, trail disruption and destruction
have reached epidemic proportions in many National
Forests throughout the West."  The article questions the
wisdom of management decisions that result in damage
to multiple use trails. "Is all of this trail destruction
necessary?" The irony of it all is that trail destruction is so
utterly unnecessary if forest supervisors would require
harvest planners to make a reasonable effort to protect
this precious resource.

There are a wide range of options available that make
it entirely feasible to both provide the timber needed for
our western economy and to ensure adequate protection
of the trail systems that lace our national forests.

The article also suggests ways in which trail systems
might be protected. "Harvest plans can avoid trails
altogether. Green belts of wind firm timber can be left on
both sides of the trail. Transportation systems can be
configured to enhance harvest system design that
protects trails. Timber purchasers can be prohibited from

yarding or skidding across trails. Landings can be located
to enhance that type of protection or trails can be
relocated into standing timber before logging and road
building begins."

The cost of constructing a mile of new forest trail can
vary from several hundred dollars to over $30,000. The
sense of personal loss experienced by individual OHV
recreationists when a favorite trail is damaged or
destroyed by poorly planned management activities
virtually guarantees that the agency responsible will suffer
loss of respect and loss of public confidence in their
ability to do the job.

Management plans should be developed that ensure
trail recreation and other activities are carefully integrated
to protect the investment in trails and avoid eroding the
quality of the trail experience. It must be pointed out that
with the growing pressures of an increasingly urban
society, the social value of a wildland trail experience is
exponentially increasing.

Allowing other land use or management activities to
damage or destroy the few trails available to the
motorized recreation community can scarcely be
considered competent management.

For those interested in the value placed on wildland
trails by the trailbike community, the Blue Ribbon Coalition
has published the "Blue Ribbon Coalition Acceptability
Index For Timber Harvest Activities That May Impact
Trailbike Trails."  The index rates the acceptability of
various timber harvest activities on trailbike trails.
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In times of constantly decreasing budgets for
recreational  programs, the need to identify alternative
sources of assistance becomes quite real. Volunteers
have been shown to be an excellent source of labor for
trail construction, maintenance and  management. This is
especially true in national forests, where  volunteers,
through programs such as "Adopt-A-Trail," provide a
significant amount of assistance in maintaining forest
trails.

All volunteer assistance should be regulated by forest
managers  and should be documented in volunteer
contract agreements similar to those utilized by the U.S.
Forest Service.

Additionally, several federal land management
agencies offer Challenge Cost-Share Agreements. These
calculate a value for the time, labor,  materials, equipment
and dollars donated by organized volunteers. Extra
agency funds are then made available on a matching
basis (although there is a match, it is not necessarily on a
1-1 basis) to further develop the recreational opportunity.

Volunteers in an Adopt-A-Trail program can be
expected to provide labor, tools and equipment that would
be required to perform  basic maintenance on forest trails.
Such work might include removal of logs blocking trails,
limbs encroaching on trails, rocks from trail tread and
maintenance and  replacement of simple trail structures.

All work must be  monitored to ensure compliance
with state or federal standards for those trails. Volunteers

or clubs involved in Adopt-A-Trail programs should
perform at least one scheduled work day per season.
Volunteers or clubs should provide forest managers with a
complete list of all persons to be involved in work prior to
start of work day.

Volunteers or clubs should provide necessary
supervision and  leadership for groups when work is
being performed. Agency managers should provide trail
maintenance standards,  technical advice, guidance and
inspection as may be necessary for the proper conduct of
project work. Managers should furnish special project
equipment or special  tools as may be required for trail
construction, maintenance or  relocation. Managers
should always provide appropriate signing indicating  that
the trail is maintained by volunteers through the Adopt-A-
Trail program.

Volunteers should not expect reimbursement for
incidental  expenses, except when provided for under
previously established  agreements. Volunteers should be
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CHAPTER SEVEN
VOLUNTEERS

Organized volunteer groups can play an important role
in maintaining trails and other related facilities. Here,
volunteers help to construct a trail staging area and
campsite.
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informed that most incidental  expenses, such as travel
associated with volunteer work, are tax deductible.

It is understood that any improvements constructed
under Adopt-A-Trail programs remain the property of the
managing agency and  management of the "adopted"
trail, including necessary seasonal closures, will remain
the responsibility of the managing agency.

No special use privileges will be granted to volunteers

or club  members in return for volunteer assistance. In
appreciation for volunteer assistance, land managers

should be encouraged to provide some form of recognition
(pin, patch, certificate) to volunteers and clubs.

Volunteer programs have a value that extends beyond
the actual construction or maintenance activities because
such programs also serve to promote goodwill and to
develop a communication network between OHV
operators and trail managers.

It is important not to burn out volunteers through
undesirable  tasks, overuse or over supervision. The
knowledgeable manager will use volunteer programs as
an opportunity to learn more about the recreation.
Sometimes agency standards are inappropriate or
completely improper. The wise manager asks questions,
listens and learns to be flexible. Volunteers are a valuable
resource - don't waste them!   

Some guidelines for the effective and efficient use of
volunteer labor are:
t Limit their involvement to 2-4 hours of work a day.
tPick projects that will show tangible results when

through.
tMake sure all the agency supervisors are ready to put

the volunteers to work immediately upon arrival. Have
tools readily available.

t Find out if you have people with particular talents and
give them some responsibility.

tRecognize volunteers for their time and efforts. Look
into agency award programs and programs run by
other government offices.
Volunteer efforts should be recognized through other

methods. Use press releases to local newspapers and
other media. If your agency publishes a newsletter, submit
a picture and article for publication. Media exposure will get
your agency positive publicity, encourage other prospective
volunteers and give your current volunteers a lift.

Sample volunteer agreements, cost-share
agreements and press releases can be obtained by
contacting the AMA.
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It is important that volunteers be organized and
supervised by trained personnel.

Here, volunteers maintain a section of trail by clearing
rocks and other material from the trail tread.
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An important consideration in OHV trail design is the
potential impact of sound on other recreationists and
nearby homes. Excessive noise is the most commonly
identified complaint relating to motorized recreation. If a
trail or use area is established without assessing the
sound impacts, it could have a short life span. Talking to
other user groups and local community organizations can
save much guesswork and trouble down the line.

NATURAL CONDITIONS  
The OHV planner can do many things to mitigate

known or potential problems related to sound.
Capitalizing on existing natural conditions will often
accomplish the task.

Terrain Natural topography can have a great deal to
do with how sound propagates in a particular area. A
noisy source in a hollow isn't as serious as one in the
open. Where ever possible, locate trails on the back side
of ridge lines, facing away from nearby homes or other
noise sensitive areas. Dry washes provide excellent
corridors for OHV trails because the stream banks serve
as effective sound barriers.

Vegetation A hard, horizontal surface such as
pavement does little to attenuate sound levels, even over
long distances. Covering that distance with thick grass or
shrubbery, however, can have a limited effect. A hedge or
narrow stand of trees does little to reduce sound levels.

Atmospheric Conditions While there is some sound
attenuation from air absorption, it depends greatly on
temperature, humidity, and the frequency of the sound
itself. It is significant mainly with high frequency noises,
and only over considerable distances. The deep sound of
a four-stroke engine may not be as offensive as its higher
pitched two-stroke counterpart, but the four-stroke will be
heard over a greater distance.

Temperature Temperature's effect on sound, while
only slight, is noticeable mainly at night. A normal
temperature gradient, where temperature decreases with
height above the ground, tends to cause sound waves to
bend upward (away from the listener). This results in a
lower sound level perceived by the listener. This situation
changes when there is a temperature inversion
(temperature increases with height). Such inversions often

occur on clear nights. In this case, sound waves are bent
downward toward the ground, and the increased
attenuation doesn't occur. Depending on the situation, this
may be a good reason to prohibit night time riding near
noise sensitive areas.

Distance Without a doubt, the best way to attenuate
sound is through distance. The greater the space between
noise sources and receptors, the fewer problems are
likely to arise. In general, sound levels decrease by about
6 decibels (dB(A)) for each doubling of distance. This
would apply to sound measurements of a single vehicle or
a group of machines in a concentrated area. For example,
an 88 dB(A) noise source at 50 feet would be 82 dB(A) at
100 feet, 76 dB(A) at 200 feet, and so on.

ADDITIONAL MEASURES
After employing the natural conditions in an area,

additional measures may be taken if necessary:
Walls & Berms Solid vertical surfaces, such as walls

or earth berms can make good sound barriers. These
may be particularly useful between a sound source and
noise sensitive areas such as campgrounds. The barrier
must be substantially higher than, and close to, the sound
source to be effective. A 6-8 foot high berm would help
attenuate (reduce) noise from most OHV sources.

Ingress & Egress Beginning and ending trails
properly can avoid potential problems with other
recreationists. For example, how OHVs are able to enter
and leave a campground can play a key role in the
success or failure of a multiple use campground. Locate
the main trunk access to the trail system away from as
many campsites as possible. Consider erecting earth
berms on either side as noise attenuators. Post signs
throughout the campground limiting speeds for all
vehicles to 5 mph, and enforce it. Make it clear to all that
their machines are required to have quiet mufflers and
spark arresters. Fifty OHVs can ride virtually unnoticed in
the back country, but one noisy machine in a campground
will be a nuisance to everyone.

Some trails access small towns for fuel and other
services. Where using neighborhood streets for ingress or
egress, post speed limit signs and messages to
encourage courteous behavior. A sign that simply reads
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CHAPTER EIGHT
NOISE MANAGEMENT AND

SOUND TESTING
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"Please ride slowly and quietly, people live here," will pay
big dividends! In short, concentrate your noise control
efforts in areas where they'll do the most good.

MIXED USES
OHV trails may be used by many other user groups.

OHV users are generally easy to get along with and are
happy to share trails. In areas of high use, however, it's a
good idea to tell all users what to expect before they begin.
If hikers know beforehand that they can expect to meet
motorized users on a trail, their tolerance for the sound of
an engine will generally be increased. Similarly, it helps
equestrians to know if they might encounter vehicles. If an
equestrian is riding an unusually noise-sensitive horse, he
may elect to ride in a different area, or at least be ready
and able to react appropriately if an encounter occurs. Post
simple signs at all trail entrances with symbols of the
various user types allowed on that trail.

SOUND TESTING PROCEDURES
Off-highway motorcycle and ATV sound levels can be

measured using stationary testing procedure SAE J1287,
also known as the "20-inch test." It's a simple method of
measuring exhaust sound emissions using readily
available sound level meters. Basically, a machine is
tested at one-half of its redline rpm, holding the meter 20
inches from the exhaust outlet.

The Motorcycle Industry Council (MIC) has published
a substantial amount of information on the measurement
and control of sound impacts. MIC annually publishes a
pocket-sized manual illustrating how to perform the 20-

inch test. The booklet also contains data tables with test
rpm's for at least a ten-year span of off-highway
motorcycles and ATVs. The manual is designed for use by
land managers, enforcement personnel, enthusiast
organizations, and event sponsors.

For general off-highway use, MIC recommends a 20-
inch limit of 96 dB(A) as the maximum allowable level for
off-highway motorcycles and ATVs. Vehicles exceeding
this limit should be considered inappropriate for use on
public lands.

Ninety-nine dB(A) is currently the accepted maximum
for OHVs on public lands managed by the federal
government. However, several states have established
lower limits. Land managers should learn the existing
sound laws in their state.

Many states have codified some form of "pass-by"
sound test. Although useful for automobile noise
enforcement, these have little or no value for OHV
enforcement work. In states without a 20-inch stationary
regulation for OHVs, MIC suggests that the 96 dB(A) limit
be used, even if only for educational purposes.

If you plan to implement a noise enforcement program
based on the 20-inch test, contact the MIC and ask for a
copy of the Stationary Sound Test Manual for Off-Highway
Motorcycles and All-Terrain Vehicles. Single copies are
available free to governmental agencies and OHV clubs.

EDUCATIONAL APPR OACHES TO SOUND
CONTROL

Without a formal noise statute, there are many things
that the land manager can do to encourage awareness of
noise impacts. From providing technical advice to
conducting spot checks, riders can benefit from land
managers who know a bit about sound.

Trailbikes and ATVs manufactured for general off-
highway use come equipped with excellent mufflers and
spark arresters. Short of a bad spill or owner modification,
original equipment mufflers will perform adequately for
many years.

Land managers will often encounter machines with
mufflers using a repackable sound deadening material.
These are original equipment mufflers on "motocross"
motorcycles and on many after-market products. This type
of exhaust system needs to be repacked after periods of
use to keep exhaust noise to a reasonable level.
Repacking is also necessary to retain peak engine
performance.

Frequently, riders may not realize that their mufflers
need to be repacked, or even be aware that they can
repack them. Aside from being just plain noisy, a good
clue that a muffler needs repacking is evidence of oil or
heavy carbon accumulating at the exhaust outlet. This is
usually a sign that the packing material has become so
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saturated that it can no longer provide the sound damping
needed. Conventional fiberglass insulation makes an
excellent packing material and is readily available. Special
repacking kits are also available from OHV dealers for
many after-market mufflers.

OHV use areas with only a few entrance points
provide excellent opportunities for random spot-checking.
The best place to inform visitors of sound regulations or
inspect vehicles for compliance is when they "come
through the gates." Here, you have their undivided
attention and a chance to convey important information.

Sound testing at organized events (competitive and
non-competitive) is a great way to spread the word about
noise control. At an event like an enduro or hare
scrambles, it's not uncommon to have 300-400 riders
entered. Passing a simple sound check has become an
accepted prerequisite for being allowed to ride an event. If
set up properly, several hundred riders can be screened
in a relatively short time.

The process is much easier if 2-3 people conduct the
screening. You'll need a good quality sound level meter, a

vibrating reed tachometer (VRT), surveyor's flagging, and
some wooden stakes. Set up the sound testing chute
according to the diagram.

Test one rider at a time, with one person modulating
the throttle to the correct engine speed, while the other
person takes the sound level reading. Setting the VRT to
each engine's exact test RPM would be too time
consuming. Instead, pick an average test RPM and use it
for all the machines entered in the event. For example, the
Motorcycle Industry Council suggests 3400 RPM as an
appropriate average for a typical enduro event.

Remember, this is just a screening process. If you
intend to cite for non-compliance, or bar a rider from
riding the event, use the model-specific test RPM from the
MIC sound test manual.

After each rider has passed the sound check, affix a
symbol, such as a non-transferable sticker, to their front
number plate. This will tell race officials and land
managers that the person has passed the sound test. If a
rider doesn't pass the sound check, it's common practice
to give the rider a chance to comply. Simply repacking the
muffler (about a 15-minute job) will often yield a passing
sound level. If an entrant then shows up at the starting
line without evidence of a sound check, he should be
denied the privilege of riding the event.

Many Forest Service and Bureau of Land
Management jurisdictions have been using this simple
screening method for years. Often, in their permit
stipulations, the club or organization putting on the event
is required to provide sound testing. Most off-highway
event sponsors are familiar with the procedure and are
happy to comply with this stipulation. If, however, the
event is held in an unusually noise-sensitive area, it is
recommended that the hosting agency perform the sound
testing.

In time, a land manager will develop an "ear" for
varying sound levels. Many OHV law enforcement
personnel in the field have a "highly calibrated ear." They
frequently know what a sound level reading will be before
implementing the test! 

When laying out a course for an event, take care to
route it away from noise sensitive areas. Neighborhoods
or areas normally not bothered by occasional recreational
riders may experience noticeable impacts during an event
with a large number of riders. If this is impractical,
consider placing a limit on the number of entrants.

In any case, if the event is in proximity to a noise
sensitive area, place limits on event hours. Sound
considered tolerable during daylight hours may well be
considered "noise" in the early morning or at dusk.
Because motorcycles and ATVs tend to radiate exhaust
sound rearward, consider routing sections where hard
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acceleration occurs so that exhaust noise is aimed away
from noise sensitive areas.

SPARK ARRESTERS
A spark arrester is a device which traps or pulverizes

(to a size below .023-inch diameter) exhaust particles as
they are expelled from an exhaust system. Most spark
arresters perform in the high 90 percent spark arresting
efficiency range.

All trailbikes and ATVs manufactured for use on public
lands come equipped with Forest Service qualified spark
arresters. These are the same machines that meet strict
federal noise regulations. "Racing Only" or motocross
motorcycles are not so equipped at the factory, but may
be fitted with after-market equipment to meet regulations.

To be legal for use on public lands, a spark arrester
must be tested and approved by the Forest Service and
listed in the official USDA Forest Service Spark Arrester

Guide. If it's not in the Guide, it's not a spark arrester! The
vast majority of OHV spark arresters fall into three basic
categories: Krizman, Skyway and Supertrapp. All three
are patent names.

The Krizman and Skyway designs can be given a
cursory check by inserting a 3/8" wooden dowel in the
end of the exhaust outlet. If the spark arrester is intact,
the dowel should stop a short distance into the muffler. If
the dowel penetrates all the way through the muffler body
and into the smaller diameter pipe immediately before it,
the spark arrester is non-functional. A thin wire or coat
hanger is not recommended for this test, as these can
often be forced around the turbine fins used in the
Krizman design or damage the screens in a Skyway type.

The Supertrapp design consists of a series of metal
discs stacked on top of one another at the very end of the
exhaust outlet. This design relies on the gap size between
the discs for its spark arresting capability. When
assembled properly, the gaps between the discs are small
enough to prevent large carbon particles from exiting the
exhaust system. To check this particular design, ensure
that the small indents in the discs are all aligned properly.
If they aren't, the gap between the discs will be enlarged
and the spark arresting capacity nullified. Also, be sure
there isn't a hole in the endpiece.

All three of these designs are incorporated into
muffler/spark arrester combinations, or are available as
"add-on" spark arrester only units. The add-ons clamp
onto the end of an existing non-spark arrested muffler,
typically found on motocross-type machines.
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OHV NOISE & WILDLIFE
Over the years there has been much speculation as

to the impacts of noise on wildlife. Studies of effects of
human intrusion on animals often find profound impacts.
As a result, it is commonly assumed that the impacts of
OHV noise are equally as damaging. Research has
shown that, while noise is initially startling, animals
generally adapt very well under most circumstances. Long
term effects to animals, particularly big game animals, are
negligible. Much of the same research has shown that
animals are more frightened by humans on foot than they
are by OHVs.

A study commissioned by the Federal Highway
Administration and performed by the U.S. Forest Service
(Ward, Cupal, et al, 1976) near Laramie, Wyoming, found
that elk were likely to remain lying down and unconcerned
when a trailbike rode by as close as 15 yards. Conversely,
the elk took flight virtually every time a human walked
within 20-100 yards.

Another study commissioned by the California
Department of Parks & Recreation (Jones & Stokes
Associates, Inc. 1991) found similar results. No
significant variation was found in the activity and
foraging patterns of mule deer due to differing levels of
OHV use.

Research commissioned by the Maine Department
of Parks & Recreation (Anderson & Mason, Unity
College, 1991) found that ATV use in Mt. Blue State
Park had no significant effect on wildlife. Control areas
were set up to compare ATV and non-ATV disturbances
for several animal groups, including deer and birds.

Historically, it appears that wildlife disturbances
attributed to OHV use have been overstated. Unusually
high levels of OHV use, however, may have an effect on
certain sensitive species, especially during reproductive
stages. Where this occurs, short term seasonal closure
may be a practical solution.
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ABNEY An instrument used to measure angles of
elevation.
ADOPT-A-TRAIL A program begun by the U.S. Forest
Service in which trailriding clubs "adopt" motorcycle trails,
providing volunteer work parties at periodic intervals.
Though no special riding privileges are granted to the
club, the agency generally acknowledges that a trail has
been "adopted" by erecting signs saying the trail is part of
the Adopt-A-Trail program.
ALIGNMENT The configuration of the trail in a horizontal
plane. That is to say, the bends, curves and tangents of
the path. The more crooked the route the more effort and
skill it takes to ride. A crooked, twisting trail is usually
preferred.
ALTIMETER An instrument for measuring altitude.
ANEROID BAROMETER A barometer in which changes
in atmospheric pressure are used to measure changes in
altitude.
ASPECT The particular direction a site faces and the
amount of solar radiation it is subjected to.
ATV All-terrain vehicle. A small, three or four-wheeled
vehicle equipped with low-pressure balloon tires and
intended for off-highway use only.
BACKSLOPE The angle of the back wall of a trail
excavated into a hillside.
CENTERING Constructing a trail in a manner which
encourages traffic to use the center portion of the trail.
CLEARING The corridor from which vegetation is
cleared. Within limits, wider clearing provides for easier
travel.
CLIMBING TURN A turn of less than 180 degrees
located on an up or downhill portion of a trail. See
SWITCHBACK.
CLINOMETER An instrument used to measure angles of
elevation.
COLLECTOR DITCH A drainage structure which
intercepts water flowing toward a trail and channels it
underneath the trail through a culvert.
CONTROL POINT An object or obstacle a trail must
intersect with or avoid.
DECKING The portion of a bridge, puncheon or corduroy
upon which trail traffic will travel.
DEFLECTION ANGLE The angle of deviation from a
straight line.
DRAIN DIP An erosion-control technique which reverses
the grade of a trail for a distance of 15-20 feet before
returning to the prevailing grade. The abrupt change in
grade forces water to run off the trail surface, rather than
gaining additional velocity and volume.

ENGINEER'S SCALE A triangular rule which shows
inches divided into tenths, useful for mapping when
estimating mileage in tenths.
EXPOSURE The relative hazard encountered on a
particular trail. Degree of exposure derives from the
magnitude of one, or more frequently a combination of
alignment, grade, clearing, tread width, tread surface,
sideslope, obstacles and isolation.
FLAGLINE A series of strips of surveyor's tape indicating
the intended course of a trail prior to construction.
FROE A cleaving tool used for splitting decking.
FULL BENCH A trail resting entirely on an excavation into
a steep sideslope; no fill is used to support the trail.
GEOGRAPHIC INFORMATION SYSTEM A data base
currently under development both nationally and for local
public lands offices. Eventually, the system is to contain
location data for trails, species habitat and other important
features.
GLOBAL POSITIONING SYSTEM A system developed
by the military, but now coming into widespread use by
civilian agencies, to map road and trail locations using
orbital satellites and portable equipment. Data gathered
can be placed directly into GIS data base systems.
GRADE The slope of the trail in the direction of travel.
The steeper the grade the more difficult the trail is to ride.
GRUBBING Digging out roots and stumps.
INSLOPE Slopes toward the inside of the trail.
ISOLATION The distance from help or human contact.
LOOP CONCEPT The practice of designing trail systems
so that the routes form loops, giving trailriders the ability
not to cover the same portions of trail in a day of riding.
MECHANICAL TOTER A piece of mechanized trail-
construction equipment used for hauling rocks and other
material.
OBSTACLES Physical objects large enough to
significantly impede travel. Logs, large rocks and rock
ledges are common obstacles.
OHV or ORV Off-highway or off-road vehicle. A motorized
vehicle intended only for use off paved roads. Vehicles do
not generally meet federal equipment and emissions
standards, but do have to comply with special noise
standards. Term often used to include motorcycles, three
and four-wheeled all-terrain vehicles, four-wheel-drives
and dune buggies. The term OHV is preferred.
OUTSLOPE Slopes toward the outside of the trail.
PITCH An increase in the prevailing grade of a trail, used
to avoid an obstacle or to "catch up" with the intended
grade.
POSITIVE GRADE Trail runs uphill.
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PRISM The trail cross-section as a whole.
PUNCHEON A trail tread reinforcement structure
resembling a low bridge and constructed over wet or
otherwise unstable soil.
RAVELING Breaking up or crumbling and rolling
downslope.
ROCK BALLAST Crushed rock fill material used to form
the trail bed.
ROLL A decrease in the prevailing grade of a trail,
allowing the trail to be routed under an obstacle or meet a
control point.
SIDESLOPE The slope of the ground at its extreme
angle, usually perpendicular to the direction of travel. As
the magnitude of the sideslope increases so does the
perception of difficulty and exposure.
SILL A horizontal member which rests on the ground and
supports stringers in puncheon.
SLACK Increasing the prevailing grade of a climbing trail
by several percent during layout. Permits planners to
return to original grade to avoid obstacles.
STEREOSCOPE An optical instrument which allows a
viewer to combine the images of two aerial photographs
to give a three-dimensional effect.
STRINGER Poles or logs used to support decking in
puncheon, corduroy and bridges.
SURVEY STAKE Stake used to indicate the intended
course of a trail.
SWITCHBACK A sharp hillside turn, usually of about 180
degrees, intended to lessen the grade of a trail traveling
up or down a steep slope.
TRAIL BED The portion of trail consisting of the trail tread
and the soil underneath and around it.
TRAILBIKE A motorcycle constructed primarily for off-
highway use, though some may be used legally on
highways as well as on trails. The street-legal type is
known as a dual-sport motorcycle. Trailbikes can be
distinguished by their high-mounted fenders and exhaust
system and tires with aggressive tread.
TRAIL HEAD The beginning of a trail system, often
containing a campground and staging area.
TRAIL TREAD The portion of a trail on which trailbikes
actually travel. Generally the same as TREAD SURFACE.
TRAVELWAY The trail as a whole, including the trail tread
and the cleared areas on either side of the trail.
TREAD SURFACE The physical condition of the traveled
portion of the trail. A tread becomes more difficult to ride
as it becomes loose, rough, slippery, etc.
TREAD WIDTH The width of the "traveled" portion of the
trail. Wider tread provides for easier travel.
TURNPIKE A tread-reinforcement technique used for
crossing damp soil. Consists of poles placed parallel to
each other with trail tread built up between them.
U.S.G.S. CONTOUR MAP Maps published by the United
States Geological Survey, indicating manmade and

natural features as well as elevation changes. Available
from many government offices, sporting goods stores or
directly from the U.S.G.S. Branch of Distribution, 1200 S.
Eads Street, Arlington, VA 22202.
WATERBAR Low rock or log barriers that divert water
from the trail tread.
WATERCOURSE A natural or manmade channel through
which water flows.
WHEEL GUARD Small logs or poles placed along the
edges of bridge or puncheon decking designed to help
keep vehicles from running off the edge of the structure.

RESOURCES
EQUIPMENT AND MATERIALS

The following are the addresses for some suppliers of
equipment and materials useful in developing recreational
trails. This is not an all-encompassing list. We encourage
you to develop your own sources of supply. If you find an
especially helpful source, please inform AMA so that we
might include them in future editions.

Trail Building Mac hines
Kubota Tractor Corporation
440 W. Artesia Blvd.
Compton, CA  90220
Rober ts Equipment, Inc.
P.O. Box 20463
Portland, OR  97220
Sutter Equipment Co.
SWECO Products, Inc.
80 Chamberlain Ave.
Novato, CA  94947
Takeuc hi Mfg. LTD
Northeast Atlanta Industrial Park
4300-E. Bankers Circle
Atlanta, GA  30360
Trail Ser vice Co.
6356 Whaley Drive
San Jose, CA  95135

or
15979 Cutler Road
Portland, MI  48875
Wilwand's
Box 183
Laytonville, CA  95454

Auxilar y Machiner y and Equipment
Air cut
2588 S. Railroad Avenue
Fresno, CA  93706
Ariens
655 W. Ryan Street
Brillion, WI  54110
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Berema, Inc.
10 Fifth Street
Norwalk, CT  06856
Chikusui Co., LTD
Franksons, Inc., Dist.
1004 S. Glendale Avenue
Glendale, CA  91205
Fuerst Br other s, Inc.
P.O. Box 427
Gibson City, IL  60936-0427

Interloc king P aving Stones
Muller Suppl y Co.
424 S. Main Street
Lodi, CA  95240

Recreational Trail Signs
Carsonite International
1301 Hot Springs Road
Carson City, NV  89706
J. L. Darling Corp.
2212 Port of Tacoma Road
Tacoma, WA  98421
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ADDITIONAL RESOURCES
American Motor cyclist Association
13515 Yarmouth Drive
Pickerington, OH 43147
(614) 856-1900
Fax: (614) 856-1920
www.AMADirectLink.com
A national non-profit association representing the
interests of over 270,000  motorcycle and ATV
enthusiasts. Founded in 1924, the purpose of the
association is to "preserve, promote and protect" the
rights of motorcyclists.

Blue Ribbon Coalition
P.O. Box 5449
Pocatello, ID  83202-0003
(800) 258-3742
www.sharetrails.org
A national multiple-use activist organization.

Motor cycle Industr y Council
2 Jenner Street
Suite 150
Irvine, CA 92618-3806
(949) 727-4211
Fax (949) 727-3313
www.mic.org
A national, non-profit trade association representing the
manufacturers of motorcycles, parts and accessories and
allied trades.

National Off-Highwa y Vehic le Conser vation Council
4718 South Taylor Drive
Sheboygan, WI 53081
(800) 348-6487
Fax: (920) 458-3446
www.nohvcc.org
A national network of state, regional and national OHV
enthusiast organizations.

Tread Lightl y! Inc.
298 24th Street
Suite 325
Ogden, UT  84401
(800) 966-9900
Fax: (801) 621-8633
www.treadlightly.org
A national non-profit organization dedicated to protecting
public and private lands through education.

Specialty Vehic le Institute of America
2 Jenner Street
Suite 150
Irvine, CA 92618-3806
(949) 727-3727
www.atvsafety.org
A national, non-profit trade association representing the
manufacturers of all-terrain vehicles, parts and
accessories and allied trades.
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