








Precautions may be

Location ce. Maintenance/Restoration Options
needed if:
Roads In a riparian management zone (RMZ) Review site conditions and determine if site remediation would cause more
or wetland where a gully or rut is 6 damage to soil resources and site productivity than leaving ruts as they are.
inches deep and 25 feet long. Where water quality will not be affected, remediation may not be necessary.
The type of road and use (temporary, intermittent, continuous or heavy use),

In an upland area (outside of RMZ) may determine the level of restoration effort.

where a gully or rut is 12 inches deep If a rutted road must be used (e.g. for access, to move forest products),

and 50 feet long. options for repair include 1) fill in ruts as conditions allow, 2) lay a barrier
such as geotextile fabric over the length of the rutted portions and apply
gravel or crushed rock at a depth no less than 3 inches (6 inches is optimal).
Smooth, seed and mulch as appropriate, for example after timber harvest is
completed (Refer to Appendix E for instructions).
Be aware of vehicle safety concerns on forest roads. Rutting may require
frequent grading during rainy seasons.

Landings Soil moves from the landing area. When landing is no longer needed, smooth, seed and mulch as appropriate

(Refer to Appendix E for instructions).

(Should not

be located Silt fence or barriers should be left in place until grassy vegetation is firmly

in an RMZ) established. Remove silt fence or barriers after its purpose is no longer

required.

Skid trails & When a gully or rut is 12 inches deep & | No restoration is recommended if such action causes more damage to site

harvest areas

50 feet long.

(e.g. disking and plowing may result in unacceptable damage to the root
systems of the trees affected by the rutting).
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Information regarding this application is available at
51

Figure 11. Upland Cross-Drainage Culvert.
(Re-printed courtesy of Wisconsin DNR)

upgrading an existing stream crossing requires a permit from DEQ prior
to installation. This is through the DEQ/US Army Corps of Engineers

(USACE) joint permit application process.
It is best to work with local DEQ staff when developing plans for stream

crossings from the outset. This will result in less time and effort for the
landowner or their designated agent during the permit application and

As described in section “2. Laws and Permits”, installing a new or
review process.

8. STREAM CROSSINGS

sf




Table 6. Soil Protection Precautions (for rutting)

Immediate Action

e |f a possible problem arises or threatens to worsen, stop operations. Assess the situation. Can operations be moved to
another area to minimize problems without creating additional problems or should operations be stopped until conditions improve?
e Can precautionary measures eliminate the problem? For example:
o Use slash or logs to prevent movement of sediment offsite.
o Install rock check dams (using rock 3-12 inches in diameter) or water bars at appropriate intervals (water bars can be made
from old conveyor belts or other rubberized material) .
o Use slash, tire mats, or PVC pipe linked together with chain or cable and lay over areas susceptible to rutting or use other
suitable methods to prevent further rutting.
o Install silt fence at edges of landing or other active areas to prevent movement of sediment off site.
o In RMZ’s, fill in rutted areas, apply geotextile fabric over rutted and susceptible areas, then apply gravel or crushed rock
over the fabric at a depth no less than 3 inches (6 inches is optimal).

Precautions may be

Location e Maintenance/Restoration Options
needed if:

Everywhere A gully or rut of any depth is Review site conditions and determine if site remediation would cause more
channelizing flow to an open water damage to soil resources and site productivity than leaving ruts as they are.
body, (i.e. stream, lake or wetland). Repair gullies and ruts. Disc, plow, smooth, where necessary. Seed and
Note: the discharge of sediment into a mulch per recommended procedures (see Appendix E). Check dams and
surface water body is in a violation of water bars should be left in place until grassy vegetation is firmly
Part 31, Water Quality Protection, established.

NREPA, PA 451, 1994. Enforcement | N restoration is recommended if such action causes more damage to site
action and daily fines by DEQ may (e.g. disking and plowing may result in unacceptable damage to the root
result if the discharge is not stopped systems of the trees affected by the rutting).
Areas prone to rutting may require frequent inspections.
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Figure 19. Forest Road Rutting Damage

Table 6 (below) provides guidance on excessive rutting in different areas
of a harvest operation, immediate actions to be taken and restoration
requirements. The rutting guidance should be applied in relation to the
specific area being harvested. Consideration should be given to soils,
hydrology, forest type, slope, and other site factors. For example, on
certain sites, it may be necessary to change or halt operations before the
standards stated are exceeded. Conversely, deep ruts may not be a
problem in a landing which will be smoothed and revegetated after a
harvest. In addition, excessive rutting in wetlands may require a DEQ
permit. To avoid the need for a permit, methods should be employed to
avoid and minimize rutting in wetland areas.

Anytime rutting causes sedimentation in a stream, lake or open water
wetland, the activity causing the rutting must stop and immediate actions
taken to prevent further sediment deposition. Rutting in roads or
landings that does not cause sedimentation should be monitored. If ruts
begin to exceed the specifications, measures should be taken to prevent
further rutting. If further rutting cannot be prevented, the operations
should cease until conditions change or until the rutting can be repaired.
Off road rutting in the woods may occur on skid trails. Heavily used
trails, also called main skid trails, may have more rutting than “one time
only” trails or secondary trails. Consideration should be given to the
overall impact of the skid trails across the landscape.

It would be difficult to define guidance related to the total length and
depth of skid trails across a forested stand, but in general the amount of
skid trails should be minimized. Major skid trails will have more rutting
than secondary skid trails. If secondary skid trails begin to resemble
major skid trails, then rutting may be too severe, even though the rutting
guidance has been followed. Excessive rutting may occur even though
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&r& Crossing Streams Using Culverts

Culverts are another option for crossing streams. However, use of
culverts instead of portable bridges increases the amount of sediment
deposition during installation and removal, as well as increasing the
likelihood of impeding fish passage. They are made from corrugated
metal pipe or other suitable material (e.g. hard plastic) and placed under
a haul road or major skid road to transmit flows from permanent streams
and small intermittent streams. Culvert installation and placement
requires that the persons responsible for installation and removal take
extra care and attention to reduce sediment deposition to the stream as
much as possible. It is important to work with local DEQ staff on how to
meet permit requirements.

Culvert Installation and Placement

When installation of a portable bridge is not an option, the culvert can be
installed using the following BMP specifications:

o Install culverts so that there is no change in the stream bottom
elevation. This will allow for unimpeded fish migration (see
Figure 14).

o Place barriers or rock from the upstream culvert end to the
stream banks to direct flow into the culvert.

e Place barriers or rock at the downstream culvert end to the
stream banks.

e Firmly compact fill materials around culverts, particularly around
the bottom half. Fill material should be a minimum of 1 foot over
the pipe, at a depth specified by the culvert manufacturer, or
one-half the diameter of the culvert (see Figure 15).

e Use riprap around the inlet and outlet of the culvert, as well as
geotextile underneath the riprap to prevent stream flows from
eroding and undercutting the culvert (see Figure 16).

e Pipe length should be long enough so both ends extend 2 feet
beyond side slope (cross drainage culverts require only 1 foot
beyond side slope).

e The pipe diameter is matched to expected high water flows.
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3. Set culvert slope the same as stream slope (failure to set
culverts on the same slope as the stream is the primary
reason that many culverts impede fish passage).

4. Bury the culvert 4 to 12 inches into the stream bottom.
For culverts 2 to 6 feet in diameter, dig 10 to 18 inches
below the stream bottom.

5. Offset multiple culverts.

6. Align the culvert with the stream channel.

m H = %
Dimension (wWiDTH & DEPTH in the cross section) Sk

_ Bankfull Ewg%‘_

/ gmm: depth

SRR

Floodplain

WI/D ratio = Widthox
Um—u.n—._z_mms

Measure bankfull width at the narrowest section
of the stream channel

Figure 18. Measuring Bankfull Width.

Guidance Regarding the Application of the MESBOA Method
Based on Stream Channel Width and Culvert Diameter

The following is guidance to aid forest managers or loggers as what
measurements are needed based on bankfull width of the channel being
crossed, stream depth, and the slope of the stream bottom. As the size
of both the culvert and channel width increase, so too does the likelihood
of having to obtain the services of a professional surveyor and civil
engineer, to ensure the culvert is properly sized and installed.
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Geotextile filter ,ﬂmczow

Figure 16. lllustration of Proper Use of Riprap & Geotextile Around
Inlet of Stream Crossing Culverts.

(Edited and re-printed courtesy of the Wisconsin Department of Natural
Resources)

Methods for Estimating the Diameter of a Stream Crossing
Culvert

Two alternative methods may be employed for estimating the appropriate
size of a stream crossing culvert: the traditional “Hasty Method” or the
newer “MESBOA” method. Both are described below. The basic
principle is that matching the culvert diameter to the width of the stream
will maximize the longevity of the culvert, prevent erosion, scouring,
pooling, and impaired fish passage.
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