
Proper planning and location of roads will

minimize the potential for deposition of pollutants

into waters of the state, future maintenance and

expense, and the amount of land taken out of pro-

duction. Old roads should be reopened only if they

are properly located and drainage devices will func-

tion properly. New roads must avoid streamside

management zones (except at proper stream cross-

ings and access points or unless steep

topography/wetland conditions necessitate location

within the SMZ), troublesome or sensitive mois-

ture-laden soils, eroded gullies, etc. Road grades

should also be minimized where soils are highly

erodible and/or topography is steep. Dredge and fill

operations which may alter the flow, circulation or

reach of waters of the state, especially wetlands,

may require a permit from the Corps of Engineers.

Adequate drainage is the most important factor

in controlling soil erosion and keeping roads in a

serviceable condition. Construction techniques such

as crowned roads, turnout ditches, out-sloping and

in-sloping should be used to provide some slope to

flat roads which would hold water.

Crowned roads are designed to quickly drain

road surfaces from the center of the road to side

ditches. This technique helps to prevent water from

soaking into the road and making it soft and

muddy.
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3. FOREST ROADS

Crowned forest road.



Turnout ditches should be installed at appropri-

ate intervals to disperse water collected in roadside

ditches away from the road base into surrounding

vegetation.

Outsloped roads in hilly or mountainous terrain

are graded at a 2-4% pitch to the downhill side of

the road to drain off water as quickly as possible.

Avoid berms of dirt along the outer edge of out-

sloped roads because they hold water in the road.

Insloped roads may be preferable when roads

are built on side slopes with slippery soils and/or in

steep terrain. Water collecting in the inside ditch,

however, will have to be drained under the roads

through culverts and be dispersed into vegetation

on the outside of the road.

Excessive road steepness, on the other hand,

may allow surface water to build up velocity and

cause erosion. A variety of water diversion devices

can be used to direct water from roads and ditches

into vegetated areas upslope from streams in order

to slow water down and filter out sediment.
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Construction of permanent roads should
take place with the following considerations:

• Use at least the minimum design stan-
dard consistent with anticipated traffic
and reasonable safety.

• Merchantable timber should be cleared
from the right of way before the arrival
of grubbing equipment.

• Stumps, logs, slash and other organic
debris should not be covered with fill
material and incorporated into road
beds.

• Minimize the amount of soil on the road
banks or roadsides that is exposed to
soil erosion. Balancing cuts and fills
whenever practical is one means of
minimizing soil exposure. Stabilize
these areas as they are created to mini-
mize any problems.

• Functional water diversion techniques
or devices should be installed at the
same time that roads are constructed.
Drainage water should be dispersed
onto the undisturbed forest floor when-
ever possible.



Broad-based dips are an effective means of

diverting water off a permanent road without inter-

fering with truck or skidder traffic. They hold up

well and remain effective under traffic as long as

the outfall remains below the dip in the road grade.

Gravel in the bottom of the dip may be necessary

on some soils to hold up vehicles operating in wet

conditions.

Water bars (and turnouts) installed at 30-45

degree angles are best used to stabilize temporary

roads and skid trails that will no longer be used.

Water bars may not hold up well or maintain their

effectiveness when they are packed down or rutted

by truck, skidder or four-wheeler traffic. A series of

small water bars, well anchored into the hillside,

can be constructed by a skidder or bulldozer.
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Broad-based dips are designed to move water
off roads and facilitate the ease of vehicle use.
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Outfall protection should be provided to prevent

erosion by absorbing the energy of water falling

from the outlet end of water diversion devices. Use

rocks, concrete, mulch, woody debris or dense veg-

etation. Outfalls must never be installed where run-

off can be discharged or flushed directly into waters

of the state.

Control non-essential traffic during wet weath-

er on roads which have a high potential for erosion;

particularly immediately following construction.

A single large water bar constructed by a bull-

dozer can be used to close temporary roads to any

further two-wheel drive traffic.
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Table III
Diversion devices can generally be
installed using the following spacing guide.
However, soil erodibility and natural
drainage opportunities should also be con-
sidered for determining appropriate spac-
ings. The USDA Natural Resources
Conservation Service can provide informa-
tion about the erodibility of soils.

Distance

Distance between

between broad-base dips

% Slope water bars and turnouts

3% 200’ 235’

5% 135’ 180’

10% 80’ 140’

15% 60’ 125’

20% 45’

30% 35’

40% 30’

Maintenance of permanent roads should
take place with the following considerations:

• Regular periodic inspection should start
immediately after construction to deter-
mine maintenance requirements that
prevent excessive erosion, impairment of
natural drainage, or water quality prob-
lems.

• After an operation is completed, rutted or
channeled roads should be reshaped
and stabilized with functional water
diversion devices to allow good drainage
and control erosion.

• Seeding and mulching may be neces-
sary to stabilize roadsides and closed
temporary roads.

• Special soil stabilizing materials are
available for particularly vulnerable areas
(see USDA Natural Resources
Conservation Service for dealers).


