


A Guide for

Road Closure and
Obliteration in the
Forest Service

Jeffry E. Moll, P.E.
Engineering Project Leader

San Dimas Technology & Development Center

4E41 LO3

June 1996

Information contained in this document has been developed for the guidance of
employees of the Forest Service, USDA, its contractors, and its cooperating Federal
and State agencies. The Department of Agriculture assumes no responsibility for
the interpretation or use of this information by other than its own employees. The
use of trade, firm, or corporation names is for the information and convenience of
the reader. Such use does not constitute an official evaluation, conclusion, recom-
mendation, endorsement, or approval of any product or service to the exdusion of
others that may be suitable.

The United States Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, sex, religion, age. disability,
political beliefs, and martial or familial status. (Not all prohibited bases apply to ail
programs.) Persons with disabilities who require alternative means of communica-
tion of program information (braille, large print, audiotape, etc.) should contact the
USDA Office of Communications at (202) 720-2791.

To file a complaint, write the Secretary of Agriculture, U.S. Department of Agricul-
ture, Washington, DC 20250. or call (202) 720-7327 (voice) or (202) 720-1127 (TDD).
USDA is an equal employment opportunity employer.



PREFACE

Prior to discussing the road closure and obliteration process, boundaries defining discussion scope must be
established. This guide spans the process from field reconnaissance through effectiveness monitoring and is
founded on resource specialist input. Roads to be treated by the process have already been placed in an
unneeded category, based on transportation system analysis and NEPA scoping. If unneeded for a specific
amount of time, the road is in “closure” status; if never needed again, the road will undergo natural or mechanical
“obliteration,” given effective access control. In either case, site- and condition-specific treatments are in
order. Boundaries contain the road corridor, adjacent areas, a consideration of watershed conditions, and
the efforts of resource specialists to meet line officer objectives. The guide was conceived with low-volume
roads in mind.

Restricted- and unrestricted-use roads are not within the scope of this guide, nor are cultural or biological
resources, budgetary constraints, decision making, or risk assessment.

The next few years will no doubt see many leaps forward in the development of treatments and techniques
used in road closure and obliteration. It is hoped this guide will aid in field reconnaissance, prioritizing work,
optimizing use of funds, and maximizing benefits to the ground.

The vision is of road prisms successfully transformed into functioning components of healthy ecosystems.
Once vegetation was eradicated and soil disturbed, slopes steepened, water concentrated, and drainages
from the road integrated into the natural stream network, with undesirable repercussions occurring to the
environment. Now, provision is made for access control, restored hydrology, reduced erosion and sedimentation,
increased stability, and revegetation. Targets and treatments are tailored to closure or obliteration status and
ground conditions and needs. Consideration is made of watershed conditions in addition to the road corridor.
Effectiveness monitoring guides project planning for future efforts.

Successes will be achieved and much will be learned as Forest Service field units accomplish project work.
Mistakes will be made and failures will also undoubtedly occur. These need to be expected as they are
integral in defining ultimate success.

This guide is mainly the product of the efforts of employees of the USDA Forest Service. It is my sincerest
hope that this compilation of information measures up to their hard work, dedication, innovation, and respect
for our natural resources and heritage.
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Timber cribs installed at the base of a problem area provide a bench to support mass failures from further up
the slope (see figure 6). The cribs will drain, but are subject to fire and will eventually require replacement,
limiting them to short-term applications or use in conjunction with other treatments that develop over time
such as vegetation. Using concrete logs or gabion baskets circumvents these shortcomings.

Slumping Material

Figure 6.-Timber crib for increasing slope stability. Adapted from Beschta, 1991.

Corrugated metal pipe (CMP) cut along their cylindrical axes (see figure 7) (ref. 5) have been used in tiered
structures backfilled with native soil.

Figure 7. -Culvert pipe tie-back wall.
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Geoweb products (ref. 35) also provide economical and aesthetic soil retaining structures (see figure 8).

Figure 8.-Geoweb soil-retaining gravity wall structure.

Geo-grid has successfully been used in steep fill slide
repair (ref. 32). Methods for protecting the face of
reinforced soil fills and walls using treated timber, a
straw-clay-manure-seed mixture, and fiberglass are
under trial (ref. 8).

ed to sunlight helps the fabric resist ultraviolet

Geotextile fabric is used in retaining structures to
provide tensile strength in much the same way that
steel works in conventional reinforced earth-
applications. The fabric functions as wall-face or in
composite with other materials serving as facing
elements (ref. 4). Asphalt coating the surfaces expos-

degradation. See figure 9 for drawings of a geotextile

construction.

retaining structure, failure surface, and free body
diagram. The failure wedge theory allows adequate
analysis and calculation of required strength and
embedment lengths for fabric reinforced earth walls
(ref. 3). In these applications, fabric tensile strength
should equal the plane strain strength of the
surcharged backfill. Failure is usually defined by
allowable structure deformation which dictates
minimum fabric strength. Fabric creep under sustained
loading must also be investigated. Some batter on
the structure face reduces loading and may facilitate

Slumping Material
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Figure 9.-Geotextile-reinforced soil retaining structure. (Bell, 1990)
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Four basic retaining wall classifications exist:
mechanically stabilized backfill (MSB), tieback, driven
cantilever pile, and gravity. The Retaining Wall Design
Guide (ref. 34) was developed to streamline and
standardize the art and science of slope management.
Numerous slope management approaches exist,
including construction of retaining walls, rerouting,
draining slopes (with surface, trench, and horizontal
drains), cutting and reshaping slopes, filling, rock
bolting, and consolidation grouting. In determining
the most desirable method, many factors must be
considered, including engineering feasibility, long-term
performance, economics, aesthetics, intended use,
the environment, required duration, and geology and
geotectonics.

Revegetation
Site-specific treatments supporting revegetation
include decompaction, placement of organic debris,
soil, logs, and rock; fertilizing, mulching, chip and
spread of slash; and seeding, vegetative plantings,
and transplantings. Planting pockets, stepped slopes,
and silt traps retain moisture and provide protection
for seedlings. Some Forest Service units seed with
grasses palatable to wildlife, balancing exotic versus
native species. The dangers of introducing noxious
weeds, survival rates, cost, seeding season, and short
and long term vegetation goals and needs are site-
specific in nature and require the attention of resource
specialists.

A promising revegetation technique is use of the
vetiver grass hedge (ref. 38). Vetiver is a relatively
large, very tough bunch grass having a clustered mass
of dense stems. Its sod-forming interlocking roots grow
amazingly fast and penetrate up to three meters deep,
forming a conical shaped root wad one-half meter
wide that minimizes effect to nearby crops. The vetiver
plant crown exists slightly below the surface; grazing
and trampling inflict no lasting damage upon the plant.
The crown is self rising to match silt levels. Vetiver
has been known to survive drought, fire, windstorms,
grazing, and submersion for up to 45 days.

The stems grow dense enough to block weeds and
creeping grasses, also helping prevent the spread
of ground creeping fires. Vetiver survives in an
amazing range of soils and climates, elevations to
2600 meters, precipitation levels between 200 and
6000 millimeters, and temperatures from -9 degrees
to +46 degrees centigrade. The grass is propagated

by root divisions of slips; a clump is pulled off the
main plant and inserted in a prepared hole in the soil.

Perhaps vetiver’s gravest limitation is its restriction
to warm climates. The grass is documented as
surviving -10 degree centigrade temperatures in the
state of Georgia, but died when temperatures fell to
-15 degrees. Vetiver is also susceptible to termites,
beetle grubs, and stem borers.

Prism Treatment Prescriptions

Prism treatments modify, reduce, or eliminate road-
induced changes to natural topography, allowing some
duplication of natural forms and encouragement of
positive trending in natural processes. These concepts
are highlighted by contrasting the forms with the
probable worst case scenario in terms of undesirable
influences to the natural drainage and topography
due to low volume road prisms-an insloped  section
with a berm on the outside shoulder. Lessening cut
and fill slopes aids in restoring drainage, reducing
erosion and instabilities, and facilitating revegetation.

The stabilities of roadway slopes are increased by
removing material from the top of fill slopes and by
placing material at the toe of cut slopes. Site-specific
investigation into risk, long-term stability, and the
factors contributing to possible failure is required to
determine which fills are critical and should be partially
or completely removed. Prism treatment prescriptions
include slope break rounding, the self-balanced
outslope (see figure 10), the outsloping cut (see figure
11), the outsloping fill (see figure 12), the partial re-
contour (see figure 13), and the full re-contour (see
the section entitled “A LOW VOLUME ROAD RE-
CONTOURING TECHNIQUE.”

The self-balanced outslope  is designed to econom-
ically fill ditches and remove berms, if any, shed water,
reduce erosion, and stabilize cut and fill slopes.
Outslope increases with increasing road grade and
should be greater than three percent. Other cut and
fill slope treatments include stepped cuts, erosion
control trenching, debris and rock placements, vege-
tative plantings, and seeding.

Outsloping cuts and fills perform functions similar to
the self-balanced outslope while generating or wasting
material, respectively. Use the cut as appropriate with
targets to generate material needed for treatments
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Table Al. --Indicators of potential for undesirable environmental effects.

Road Related

Density Low-High

Location Good-Poor

Standards

Construction
Methods

Site Related

Topography

Elevation

Soils

Particle Size

Gradation

Geology

Geomorphology

Land Cover

Range Description

Lower density reduces the potential for cumulative effects.

Well located roads, flatter grades, and distance from
streams minimize alterations to hydrology and other
undesirable effects.

Sensitive-Insensitive

Sensitive-Insensitive

Low cuts & fills, surfacing, frequent drains; and hardened
ditches and outflows increase environmental sensitivity.

Appropriate for topography, environment, soils, climate,
traffic.

Gentle-Steep Gentle slopes minimize cuts and fills, simplify drainage,
stability.

Low-High Lower elevations offer milder climates, longer growing
seasons.

Course-Fine Lower percent clay generally reduces erodibility.

Well Graded-Cohesive Well graded soil exhibits greater strength, resistance to
erosion and freeze-thaw damage due to cohesion and
intergranular strength.

Stable-Unstable Dip of strata, mineralogy, depth of soils.

Stable-Unstable Watershed shape and amount of low-lying area affect
peak flow; canyons broad or V-shaped; concave, convex,
or linear slopes affect stability.

Dense-Sparce Proper vegetation and well developed topsoil sustain
hydrologic health.
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Environment
Related

Range Description

Climate Mild-Harsh

Elevation Low-High

Precipitation
Intensity

Low-High

Levels

Soils

Growing Season

Revegetation

Cumulative
Effects

Warmer climate generally increases revegetation potential.

Lower elevation generally increase revegetation potential.

Low intensity generally reduces runoff volume and erosion
potential.

High-Low High levels expand revegetation options and benefits.

Good-Poor Mineral and organic content for revegetation and erosion
resistance.

Long-Short Long season expands opportunities for revegetation.

Easy-Difficult Quick revegetation reduces potential for undesirable
effects.

Utilization of
Resources

Low Over-Utilization

Transportation
System
Disturbances

Few-Many

Natural
Processes

Mild-Catastrophic

Excessive timber harvest, grazing, mining, farming, borrow
pits, and disturbed areas generally lead to undesirable effects.

Skid trails, landings, and disturbed areas, soils, and
vegetation, and damage to drainage networks compound
undesirable effects.

Rain on snow, fire, uplift, etc., exacerbate undesirable effects
of road and site disturbances
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Appendix B

Locating Temporary Roads To
Facilitate Their Obliteration

The planning and location of temporary roads requires
special consideration to facilitate their obliteration.
The definition of a temporary road as per WO
AMENDMENT 7700-94-2 is as follows: “Roads
associated with timber sale contracts not intended
to be a part of the forest development transportation
system and not necessary for resource management.”

The principles of environmentally sensitive roads (ref.
36) apply to the location, planning, and construction
of temporary roads. Additionally, the short term nature
of use on temporary roads and the existence of specific
knowledge on amounts and types of traffic involved
suggest minimizing construction standards to absolute
minimums as dictated by safety concerns, operational
requirements, and the surrounding environment.

The duration of use of the temporary road should be
minimized by postponing its construction as long as
possible prior to use, and obliterating it as soon as
feasible after use. Season-of-use should be specified
and observed for temporary roads to minimize rutting,
erosion, sedimentation, and water concentrations.

Plan, locate, design, and construct temporary roads
with ease of obliteration as a priority. Rank alternative
corridors not only according to construction, operation,
and maintenance costs, but environmental effects and
difficulty in mitigating modifications to hydrology and
topography. Stockpile topsoil and duff for respreading
after use or obliteration of the temporary road.

Cuts and fills, road width and length, and the number
and size of turnouts and other widening should all
be minimized, as should appurtenances including
landings and skid trails. Likewise, minimize distur-
bance to the ground, soils, vegetation, and root mats.
Horizontal and vertical alignments should conform
to the natural contour as closely as possible. Outsloped
rolls in the grade effectively break up water concen-
trations during use and can be crafted into silt traps
and planting pockets during obliteration.

Consider using portable crossings rather than rock
blankets over low-bearing capacity soils or CMP
installed in soil embankments. Properly planned and
installed, portable crossings can economically provide
short-term access while minimizing disturbances to
stream and channel. They are relatively easily removed
and minimize sedimentation and other effects to water
quality and fish habitat.
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