Did you know...?

40% of US public roads are still unpaved, not including the

thousands of miles of private roads and driveways
Federal Highway Administration

Dirt roads are the number one source of pollution in many
lakes and ponds Maine & Vermont DEP

Climate change is creating more intense weather events
NOAA’s National Climatic Data Center

Maine Front Runner Gravel Road Maintenance Program
According to the Website for the Maine Department of Environmental Protection
Bureau of Land & Water Quality:

“Gravel roads and the associated sediment that may runoff them are currently the big-
gest threat to Maine's lake water quality. Road maintenance is key in preventing
gravel roads from potentially eroding into streams and lakes. The Front Runner is a
tool which can be used to achieve this goal.”

The program. There are 6 front run-
ners available for use across the state
through a program being run by the
state soil and water conservation dis-
tricts. The program began in 2001 ; e .
supported by federal funding (Clean A oy : i
Water Act, Section 319) with the as- Camp Road Program, Hope ME, 2005
sistance of Maine DEP. After a train- e e can o
ing session an individual is permitted
to borrow (for a small maintenance
fee) the front runner to do mainte-
nance work on their gravel road.

see: http://www.maine.gov/dep/ — BESERE
blwg/training/Frontrunner/ : R

o .

“ Qur class knew what had to be done to fix the road as a result of the morning
lectures, but we were unanimously skeptical that the Front Runner would be able to
accomplish the task under the very dry and hardened condition of the road. Much to the
contrary, Front Runner was able to dispatch the ruts and build a crown that perhaps is
the first real crown that road has seen in 57 years.”

Dr. Tom Eastler, State Certified Geologist # 158, University of Maine at Farmington
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Mud, ruts, potholes and several other problems that occur with
unpaved rural roads are explained in this Guide alo  ng with
their causes and appropriate solutions. The Guide Is part of a
complete gravel road maintenance manual called ADi___tchin
Time that is available for download from the Interneta  t:

www.RuralHomeTech.com

This Guide is sponsored by
FrontRunner truck mounted grader/rakes
recommended for camp road maintenance by
Maine’s Conservation Districts

See more at the Internet address above



POTHOLES: depressions or holes in the road surface
Cause: road surface too flat combined with water and traffic
Solution:  reshape or regrade to cut out the potholes and restore crown

Although potholes can also be caused by weak spots in the road base due to
pockets of organic matter, rotting stumps or other base defects, the most common
cause is lack of pitch causing water to puddle on the road. Restoring crown through
regrading or smoothing the surface is generally required for repair.  [see 6.0 GRAD-
ING THE SURFACE]

Note: Throughout the Guide there are references ind  icated by brackets:
[...] as above. These refer directly to the text oft  he Ditch In Time_or to
other articles on the Road Maintenance portion of

www.RuralHomeTech.com

DEEP MUD: that makes road nearly impassable in Spring

Cause: poor base materials or drainage, or a combination of both

Solution:  add stone, improve drainage or reinforce base with well-drained gravel
or install geotextiles.

If a road turns to impassible mud in the spring, the only practical way to return
it to service immediately is to add crushed stone (not crushed gravel) to strengthen it.
Stone is worked into the mud until the road is able to support passing loads. Though
expensive, this scheme is very effective for emergency repairs. [see BUCKET OF
STONE PLUS A BUCKET OF MUD in Articles]

If the repair can wait for dry weather, underground drainage can be installed
or the road base can be reinforced with strong, well-drained gravel. A lower cost so-
lution is to install a geotextile layer over the existing road and cover it with eight
inches of surfacing gravel. [see GEOTEXTILES]

MUD HOLES: small areas of deep mud or quicksand-like gravel
Cause: Springs or pockets of organic matter under the road
Solution : Add stone or drain

Small pockets of mud or mudholes can usually be repaired with the addition of
crushed stone in the same manner as deep muddy roads (ABOVE). If the source of
the problem is an active spring, however, it is preferable to install a subsurface drain
to remove the water from the roadbed.

[see DRAIN TILE INSTALLATION at the Basement Drainage section]

Advantages of the front mounted grader/rake system

Flexible tines allow faster operating speed than a blade because tines flex over
rocks, roots or other obstacles protecting
attachment, truck and driver

Reclaims gravel by separating rocks and
debris [at right]

Restores crown by pulling materials from
shoulders

Fits on narrow winding camp roads and
driveways where a grader is often too large

Penetrates the surface and can be controlled
better than rear mounted attachments

» Provides a true grading action, unlike most

drags which cannot cut out potholes

» Plows early and late winter snowstorms

when conventional snowplows would dig
up the soft road surface [at left]

« Permits getting onto roads early in the
spring when they are too soft to support a
grader or other equipment but are readily
workable with a 4 x 4 truck. Not only does
this help shape the surface sooner, but
also helps to dry it out

Full floating design for crowning Power angled from operators seat Large, highway
type wheels are .
/E easily adjusted
v without tools
g/ using quick-hitch

pins A

US and Canadian Forest Service testing shows:
« FrontRunner is 70% less costly to operate than a grader
« It can be quickly deployed to problem areas
» Forward facing operation improves operator safety
« No apparent adverse effects to the vehicle
- Effective piece of equipment to supplement road maintenance operations
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SLICK OR MUDDY SURFACE: Road firm but “greasy” on top

Cause: Surface gravel lacks stone
Solution : Resurface with better gravel or add stone to existing surface

If the layer of surface gravel is too thin it may be worthwhile to add gravel to it to
stabilize it if it is greasy. If there is adequate depth of surface gravel but it lacks suffi-
cient stone aggregate to provide strength, it can be cost effective to add crushed
stone only and work it into the surface. Angular 3/4” stone is preferable for this pur-
pose. [see 5.2 THE ROAD SURFACE]

RUTS: road passable, wheels do not break through surfa  ce

Cause: Normal wear and tear over time with wheels traveling in the same track,
especially on hills, or an unstable base. Also can be erosion that will become
more severe if left unattended.

Solution: Regrading and/or regraveling if the ruts are a result of normal wear and
tear or erosion. If an unstable base, follow suggestions for Mud above.

Road rutting can be only a minor problem or can signal the start of the breakup of
the road. Heavier traffic, additional rain, or melting snow can contribute to this
breakup.

Experience and an understanding of the interaction of soil and water are essential
to determining the true reason for roads becoming soft and muddy and are the essen-
tial first step in choosing a solution.

WASHOUTS: rills or gullies where the soil has been moved by f  lowing
water and been deposited downstream on the road, in the roadside ditch,
or into a waterway

Cause: too much water flowing in a narrow channel over unstable soil

Solution: _ Slow the water down, spread it out, or stabilize the soll

Washouts that occur on road surfaces are generally a result of poor or inade-
guate grading that allows water to channelize rather than spreading over the whole
surface. To avoid this, roads should be properly crowned, road shoulder false berms
should be removed or never allowed to form, and cross culverts should be kept free
and clear of debris or deposited soil. Road surfaces need to be good quality stable
gravel that resists the forces of water and traffic. [See: 6.0 GRADING and 5.2 THE
SURFACE]

Trying to reclaim soil that has washed from the road and reuse it as road sur-
face material is folly. Whatever fines were present in the gravel have left with the
stormwater, leaving little more than washed sand and gravel behind. It is reasonable
to replace reclaimed material back in to a gully, but it should be compacted and cov-
ered with good gravel, and the crown restored, or the same situation will reoccur.



WASHOUTS continued

For extremely steep slopes it may be necessary to pave the road with asphalt
that, if properly installed over a well-drained, stable base should provide a near perma-
nent solution. If asphalt is installed over an inadequate base it can become a liability
because it cannot be regraded as can a gravel surface if it should break up under
heavy loads traveling over the road when it is soft underneath.

Culverts or roadside ditches can wash out because of inadequate design, instal-
lation or maintenance.

[see 8.0 GETTING WATER AWAY FROM THE ROAD]

The above problems are the result of too much water in a road while
the following are generally associated with too li ttle water...

WASHBOARD: a series of evenly spaced bumps that make a vehicl e

chatter

Cause: Road surface is tearing apart through the action of passing vehicles because
the surface gravel lacks fines or adequate angular stone or moisture or a combination
of the three.

Solution:  Regrade the road surface to cut out the washboard and add good quality
gravel with adequate sharp stone and fines. Treat with Calcium Chloride.

Washboard is a direct function of traffic, especially fast moving traffic, usually on a
dry road, regardless of whether it is upgrade or flat. Providing as hard and compact a
surface as possible will help eliminate washboard. Good gravel with considerable fines
helps to hold moisture. Calcium chloride increases the road’s ability to retain moisture
in dry seasons helping to consolidate it to help prevent washboard and other problems.

DUST: the result of surface fines being sucked out of the road by passing
vehicles.
Cause: Too little moisture in the surface of the road, weak road surface, and/or traffic
moving too fast
Solution:  Slow traffic through the use of speed
bumps, add binder and/or water to the surface,
or treat with Calcium or Magnesium Chloride or
one of the other surface stabilizers, but
NOT OLD MOTOR OIL!.

Other helpful and preventative actions:

Remove leavesvhen they first fall and are light and

dry. Backpack or walk-behind blowers work well on o
leaves that have not yet been beaten down by taffic *
winter.

Grade out potholesWHEN THEY FIRST SHOW UPhis is possibly the only time
that old bedspring might actually work! If potholes get too deeetfill them, espe-
cially if there are only a few here and there.

Keep snowplows off the roadvhen they are soft and traffic is light, especidlly
snow is going to melt in a day or two in the Spring. Maoillys now have all-wheel
drive vehicles if they are on a private road anyway.o®ereager snowplow opera-
tor can quickly destroy even the best drainage padtednat the same time, relocate
much of the road surface to where it shouldn’t be.

Have roads sanded only as much as absolutely needédinter sand washes into
waterways, covers leaves at the side of the roaddihdes” the road surface as it
gets worked into it.

Don’t be like lemmings or a flock of sheep, particularly omills. Following the
same track as everyone else, especially on steephieiliss create wheel ruts that
water tracks in creating washouts. Simply drive alrdkie road whenever possible
to help avoid starting or deepening those tracks.

Also learn the tricks of driving on a dirt road. Put the
power to your vehicle BEFORE you get to a hill and
gradually back off on the throttle as you travel up. This
can help prevent washboard and the beginning of ruts .
that turn to washouts. Front wheel drive cars ane-aci/~
ally more of a problem on hills than rear wheel drive .l
cars because weight shifts to the rear of the cdr asi ~= L 2]
starts up a hill.

Easy does it.

RL 8/07



QUICK TIPS: THINGS THAT CAN BE DONE NOW
TO IMPROVE YOUR GRAVEL ROAD OR DRIVEWAY

© copyright 2007 Russ Lanoie, Conway, NH

Every private road should have a steward, someone to watch outrf
the things that can cause greater problems if not takecare of NOW!
If it's your own driveway, YOU are the steward. Knowing when to
take action yourself or to notify whoever can take action mght save a
road or driveway from disappearing needlessly

As a steward you should watch

Water drainage patternson the surface of the road. If water is beginning to
flow where it should not, even a hasty scratch matk avhoe, shovel, stick or
heel of a boot to redirect water to whershibuldgo might divert disaster.
Catching this in time is the key. Hence the titlefoDitch In Time.

Culvert inlets and outletsas well as ditchedo be

sure they are not blocked. A stick or two across a cul-
vert or a ditch can dam water flow just like a beaver
dam, especially if other debris snags on and builds up.
The dammed water will find another path across or
out into the road, most likely causing a washout.
When you are out for a walk, throw those errant
branches back into the woods.

Water bars (sometimes known as “rolling dips.”) Be sure they are not losing
their shape due to mechanical damage from snowplows olahosmar and tear
and therefore allowing water to jump over and run dowmtteel tracks in the
road. A little handwork can often make them serviceahtz again.

Water turnouts and grader berms Keep turnouts open and look for areas
where more turnouts might be added. Cut slots through goadaowplow
berms to let water off the roadbed, especially on hiliss is true even for paved
roads with regards to snowplow berms.
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As dust lifts out of the road it not only creates a nuisance for motorists and ad-
jacent landowners but also, as it blows away it, means a loss of the binder that helps
hold the road together. This can amount to many tons of soil loss each year per mile of
road. Dust also contributes to nutrient pollution because after it settles on nearby foli-
age or other surfaces, it can be washed off by rain and carried into surface water.

Adding binder to a surface, even though the binder consists of fines itself, can
help reduce dust by keeping the road surface together and holding more water in the
surface.

Calcium chloride (CaCl) attracts water and holds it in the surface even when
applied in moderate amounts. As mentioned under Washboard, CaCl also helps to
consolidate a road surface, helping to prevent other defects. In more substantial appli-
cations it can actually help reduce total maintenance costs by reducing the necessity for
grading. In many situations, the cost of calcium chloride treatment can easily offset the
cost of soil loss and the environmental effects of having that dust enter surface water.

[see STABILIZING ROADS WITH CALCIUM CHLORIDE in Articles]

AGGREGATE SEPARATION, particularly on corners and hills

Cause: _stone aggregate that is too large and/or rounded
Solution:  rework stone into surface and topdress with good surface gravel.
Stabilize with CacCl.

Crushed gravel with stone that is larger than 1" has the tendency to have the
stone “kick out” on hills and curves due to wheel action, especially when the surface is
dry. These “rolling stones” can also help to start washboarding.

Reclaiming loosened stone and working it back into the surface can help save it
from being lost, but in more extreme conditions the only way to keep this loss from re-
occurring is to cover this larger aggregate with a couple of inches or more of good 3/4”
or similar gravel and compact.

[see 5.2 THE SURFACE]

LOOSE SURFACES: the “squirrelly” road

Cause: Lack of fines
Solution : Cover with good surfacing gravel or mix in additional binder.

While loose gravel on flat surfaces can create a headache, loose gravel on hills can
hamper travel, especially for light rear-wheel-drive vehicles such as empty pickup trucks
or muscle cars. Sometimes even good gravel becomes loose when fines are lost to
wind or to water such as the material that collects at the bottom of a washout. With
care, fines can be added to this material and mixed in to reclaim it, or it can be left as
base and covered with good surface gravel. [see 5.2 THE SURFACE]



WINTER WOES:

SNOWPLOW DAMAGE: dug up roads, repeating chop marks, plow
berms, crowns removed, piles of accumulated gravel where they do not
belong, etc

Cause: Overeager or careless snow removal before roads have frozen in the

Fall, and particularly, after they have thawed in the Spring

Solution: _Exercise care when plowing, have prearrangements to not have roads
plowed under certain conditions, or plow with front mounted grader-rake instead of
a conventional snowplow.

Snowplows, especially the trip-edge type so common in the Northeast, are de-
signed to cut under the snow and do not know the difference between snow and un-
frozen gravel. Plowing one late winter snowstorm can undo a whole season’s im-
provements to a road, especially if plow damage goes unrepaired before spring rains
take advantage of new channels made by the snowplow.

Ironically, many of these snowstorms would melt within a day if left alone.
Therefore, the option exists for a road association to establish an agreement between
road users and maintenance personnel as to when to avoid plowing because resulting
damage may outweigh benefits.

While aftermarket snowplow “skis” in place of the original plow “shoes” can
also help, many of the towns and contractors who use front-mounted grader rakes for
summer maintenance have found these units to be well suited to clear snow and slush
from soft roads. Because they are even useful for breaking up winter ice, the demand
for traction sand can be reduced also reducing sand’s detrimental effects on road sur-
faces and surface water.

[see SNOW REMOVAL WITH A FRONT RUNNER in ARTICLES]

ICE DAM WASHOUTS:: late winter or early spring gullies in the traveled  way
Cause: unusual buildup of ice at the base of snowbanks alongside the plowed
road keeping water from being able to run to the road ditches

Solution: __ Although there is no practical way to eliminate such ice dams, their ef-
fects can be reduced by cutting slots through the ice to the road ditch, placing
slots as often as possible, especially on steeply sloping roads.

This particular problem seems to be the result of changing winters bringing more
icy rains. If ice dams do start water washing down the road rather than to the road
ditches before channels are opened up through the ice, it is important to create small
dams in the water formed channels to force water into the new turn-outs or it will con-
tinue to wash down the road.

Although it is not possible to address every type o f road situation
here, | have attempted to address the major problem areas that face
most rural camp and development roads. | hope this guide proves
useful and | welcome any comments and feedback.

Contact: Russ Lanoie, Conway, NH
russ@ruralnometech.com

I’'m available for consulting, instructional worksho ps, and on-site
maintenance for private development and camp roads and driveways .
I’'m also the designer of the FrontRunner grader/rak e used for dirt and
gravel road maintenance.

For further reading please check the following:

Maine Camp Roads Manual
Kennebec County Soil Conservation District
http://www.maine.gov/dep/blwa/docwatershed/camproad.pdf

Vermont Better Backroads Manual
from the Northern Vermont RC&D Councils

Problems Associated with Gravel Roads
from USDOT; Pub # FHWA SA-98-045

Gravel Roads Maintenance & Design Manual
available on the Internet in printable form:
See: www.ltapt2.org/gravel/gravelroads.htm

A Guide to Forming Road Associations
Maine DEP Website: “Road Associations” at Watershed Materials

A Ditch in Time
from which this Troubleshooting Guide is taken, is available for download at:

www.RuralHomeTech.com

This Website also features a description offlent Runner
grader/rake systemthat is available for loan through locabnserva-

tion Districts in Southern Maine through a DEP grant designed to help

reduce pollution in lakes and ponds.



