RUSLE for mining, construction
and reclamation lands
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ABSTRACT: The Revised Universal Soil Loss Equation (RUSLE) is a practical and increasingly
popular choice to provide soil-loss estimates in the preparation of environmental impact assess-
ments, reclamation plans, and post-reclamation size evalyations Jor land subjected to mining and
consiruction. A factor-by-factor comparison of the Universal Soil Loss Equation (USLE) and
RUSLE versions 1.04 and 1.06 illustrates the ways in which version 1.06 has been modified
and improved to accommodase the special conditions of mining, construction, and reclamation
lands. The effecss of several erosion- and sedimens-control naterials and practices are included in
the C and P facsors. The program computes sediment-delivery ratios that include consideration of
sediment characteristics. Despite its limitations, we believe that RUSLE 1.06 is the best currently
available sechnology for soil-loss estimation on mining, construction, and reclamation lands. The

USLE and RUSLE version 1.04 no longer should be used for this purpose.
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Harth scientists have worked for
decades to create methods for accu-
&—drately estimating soil loss from land
surfaces. The early soil-loss estimation
rechnologies were often based on small
darta sets collecred in just a few locations
which limited their geographic range of
applicability. In response to the need for
a standard, versatile method for estimar-
ing soil loss, the National Runoff and
Soil-Loss Data Center was established in
1954 by the United States Department of
Agriculture, Agricultural Research Service
(USDA, ARS). The Cenrer’s mission was
the assembly and analysis of all the avail-
able soil-loss data collected by the ARS
and the agricultural experiment stations.
This project resulted in the Universal Soil
Loss Equation (Wischmeier and Smith,
1965, 1978) that served as the most com-
monly used soil-loss estimation model
worldwide for more than 30 years.

Until 1970, the USLE was limited 1o
cropland applications. At a meeting with
the USDA, Socil Conservation Service
(SCS; now the Natural Resources Conser-
vation Service, NRCS) and the Forest
Service, a sub-factor approach was devel-
oped by the ARS representatives so thar
the USLE could be used for undisturbed
lands (Wischmeler, 1975). In the early
1970s, the USLE was modified for use on
highway (Farmer and Fletcher, 1977) and
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other construction sites. Often, the equa-
tion was employed under inappropriate
conditions (Wischmeier 1976). Despite
its limitations, the USLE remained the
best choice for soil-loss estimarion on
mining lands (Shown et al, 1982) and
construction lands (Israelsen et al, 1980).

The development of RUSLE

Erosion research progressed following
the release of Agricultural Handbook
537 (Wischmeier and Smith, 1978), and
a significant disparicy emerged berween
our knowledge of erosion processes and
the methods and equations for soil-loss
estimation within the USLE. Atz 1985
workshop, government agency and uni-
versity erosion scientists decided thar it
was rime for a major overhaul of the
USLE: (1) to incorporate the results of
current erosion research, (2) to increase
the versatility to accommodate applica-
tions on various non-agricultural lands,
and (3) to offer the technology as an inte-
grated computer program to facilitate the
calculations and the examinartion of
several soil-conservation alternarives. The
project resulted in the Revised Universal
Soil Loss Equation (RUSLE) as docu-
menred in Agriculture Handbook 703
(Renard et al,, 1997).

The team commissioned to revise the
USLE recognized the inevitability of
RUSLE applications under a wide variety
of environmental and land-use conditions
(Renard et al,, 1991). Environmencal
laws, such as the Clean Water Act (U.S.
Congress, 1972) and the Surface Mining
Control and Reclamation Act, (U.S,
Congress, 1977) require the management
of the processes and products of erosion
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from non-agricultural lands. RUSLE
often was the soil-loss prediction technol-
ogy of choice because of its simplicity,
availability of parameter values, adequare
accuracy of soil-loss estimates, and avail-
able expertise to assist in the use of
RUSLE. There are alternarive technolo-
gies, such as the Water Erosion Prediction
Project (WEPP; Lane and Nearing,
1989), and users should consider the
strengths and weaknesses of these tech-
nologies before selecting one for a partic-
ular application. The purpose of this
report is to illustrate the development of
RUSLE by comparing the USLE,
RUSLE 1.04, and RUSLE 1.06, and 1o
describe the modifications made to adapt
version 1.06 for mining, construction,
and reclamation lands. Herein, “RUSLE”
refers to characteristics or features generic
to all versions, while the RUSLE version
number (1.04 and 1.06) is given when
referring to particular characteristics or
features of particular versions.

RUSLE 1.06 for mining, construc-
tion, and reclamation lands

Since the release of RUSLE 1.02 in
1993 (Soil and Water Conservation
Sociery, 1993), it became clear that some
users were struggling with the transition
from the USLE to RUSLE. Some users
were misusing RUSLE or making
inappropriate inpur choices resulting in
inaccurate soil-loss estimares. Additional-
ly, there was no specific guidance for
mining, construction, and reclamation
land applications. Therefore, a working
group was formed under the auspices of
the U. S. Department of Interior, Office
of Surface Mining, Reclamation, and
Enforcement in 1997 to evaluate the abil-
ity of RUSLE 1.04 to provide satisfactory
soil-loss estimates under the site
conditions resulting from mining,
construction, and reclamation activiries
and to prepare a guidebook of recom-
mendations for RUSLE 1.04 applica-
tions. Following extensive review, discus-
sion with industry representatives, and
deliberations, the working group con-
cluded that RUSLE 1.04 possessed the
versatility needed for these applications
and was likely to continue as the
preferred choice. Additionally, it was con-
cluded that modifications of the existing
technology would enhance the utility of
RUSLE 1.04 by making it more “user-
friendly” and able to produce more accu-
rate and consistent soil-loss estimares
than the earlier versions. These modifica-
tionsvare included in the new RUSLE

version 1.06, specifically tailored for min-
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ing, construction, and reclamartion lands

(Toy and Foster eds., 1998).

Comparison of USLE, RUSLE 1.04
and 1.06

A factor-by-factor comparison of the
USLE and RUSLE versions 1.04 and
1.06 is presented to illustrate the progres-
sive development of RUSLE and high-
light the modifications included for
mining, construction, and reclamation
land applications.

Rainfalllrunoff erosivity (R). The cur-
rent rainfall/runoff-erosivity maps and
the values in the RUSLE CITY code files
are based on a much larger set of meteo-
rological dara for the western U.S. than
was used in the development of the
USLE. The maps for the eastern U.S.
were re-contoured to improve their accu-
racy. The equatons in RUSLE compute
higher erosivity for high-intensity storms
than the equations used in the USLE.
However, RUSLE decreases the erosivity
determined by precipitation characteris-
tics and hillslope gradient when the rain-
drops impact on flat surfaces of ponded
water, RUSLE computes erosivity art
15-day intervals allowing project planners
to identify the most potendally erosive
times of the year. The soil surface should
be adequartely protected during these
periods. The computation of erosivity is
the same for RUSLE 1.04 and 1.06. A
method based on research by Renard and
Freimund (1994) is suggested in the
guidelines accompanying version 1.06 for
estimating erosivity at higher-elevation
sites when the onfy available climate dara
are for lower-elevation stations. RUSLE
also includes improved procedures to
account for rainfall on frozen or partially
frozen soil in the Northwest Wheat and
Range Region (NWRR).

Soil Erodibility (K). A review of the
available literature (e.g. Stein er al.,, 1983
and Mirchell er al., 1983) indicated that
the noemograph method (Wischmeier
and Smith, 1978) provides satisfactory
estimates of soil erodibility for mining,
construction, and reclamartion lands.
Especially important, however, is the
capability of RUSLE to account for: (1)
the presence of rock fragments in the soil
profile, and (2) the consolidation of soil
structure in the months and years follow-
ing disturbance. In RUSLE 1.04 and
1.06, soil erodibility increases as the pro-
portion of rock fragments in the profile
increases. This relationship merits further
examination because the large rock frag-
ments on drastically disturbed lands may
“bridge” within the soil causing infilera-

tion to increase, runoff to decrease, and
erosion to decrease.

Following disturbance, pedogenic
processes begin to regenerate soil

_aggregation and structure. In the humid

castern U.S., the time to consolidation is
estimated to average about seven years. In
the arid and semiarid western U.S., the
time to consolidation is substantially
longer, perhaps 15-25 years. The time
of consolidation for disturbed soils is
entered as a part of the soil-erodibility
factor inputs because it is a soil property
but is transferred to and used in the com-
putation of the cover-management (C)
factor. In RUSLE 1.04, the user directly
inputs the time to consolidation. In
RUSLE 1.06, the time to consolidation
is estimated by the program, although the
flexibility for direct user input, based
upon site-specific information or experi-
ence, is retained in the program.

RUSLE computes soil eradibility at
15-day intervals for the eastern U.S.
allowing project planners to identify
when the surface material is the most
erodible, when erosion-control practices
are most important. Soil erodibility also
varies during the year in the western U.S.,
but the relationships upon which to base
appropriate adjustments await develop-
ment. RUSLE includes the capability to
compute soil erodibility for volcanic
Hawaiian soils, The computation of soil
erodibility is fundamentally the same in
RUSLE 1.04 and 1.06.

Topography (LE). The USLE equa-
tions used to compute the effect of hills-
lope length (L) on soil-loss rates are mod-
ified in RUSLE 1o reflect the differential
influence of hillslope length on rill
and interrill erosion rates by means of a
rill to interrill erosion ratio. The RUSLE
equations used to compute the effect of
hillslope gradient (S) on soil-loss rates are
based on much larger data sets than were
used in the USLE. Taken together, the
RUSLE cquations now accommodate
short (a few inches in length) and steep
(to about 100%, where soil slips are not
occurring) hillslopes. An important
improvement for mining, construction,
and reclamation lands is the capability of
RUSLE 1.06 to compute LS values with-
in the program for convex, straight,
concave, or complex hillslope shapes. The
equations compute a LS value for each

‘hillslope segment defined by inputs of

specific length and gradient and from
these an “effective” value for the entire
hillslope is computed. This capability
allows project planners to examine the
effect of various hillslope shapes on soil-
loss rates. Therefore, hillslope shape be-

comes an operational variable in erosion-
control design. Further, the hillslope
segments with the highest LS values are
those most susceptible to soil loss, other
facrors being equal. This allows project
planners to identify those segments of the
hillslope where shape characteristics
should be altered or cover-management
practices intensified to protect the soil
resource and maximize the prospect of
long-term reclamation success.

The effect of hillslope length (L) on
soil loss is adjusted for the prevalence of
rill erosion on the hillslope that markedly
alters the hydrologic behavior of the
surface. In version 1.04, the user selected
a table of LS values that reflected the rill
to interrill erosion ratio and the choice
often seemed speculative. With RUSLE
1.06, an improved method is provided to
estimate the prevalence of rill erosion
based upon soil texture, hillslope gradi-
ent, percent surface cover, and land use.
Generally, a clay-textured soil is the most
resistant to rill erosion. A silt-textured soil
is the least resistant. A sand-textured soil
is moderately resistant to rill erosion.
Generally, disturbed soils are considered
to be less resistant to rill erosion than
undisturbed soils. Topsoil is more resis-
tant to rill erosion than subsoils of the
same texture. Land uses that affect the
soil and hydrologic properties of a hills-
lope also affect L values due to the accu-
mulation of runoff in the downslope
direction. As surface cover increases, rill
erosion decreases more rapidly than inter-
rill erosion. (Foster, 1982). The equations
in RUSLE 1.06 also adjust the LS value
for the decreased effectiveness of erosion-
control practices on steep hillslopes.
Collectively, the equations in RUSLE
1.06 better represent the actual influence
of topography on soil-loss rates from
mining, construction, and reclamation
lands than either USLE or RUSLE 1.04.
With RUSLE 1.06, an opportunity exists
to treat topography as a design variable
for the protection of the soil resource.

Cover-management (C). The C-factor
is perhaps the most important facror in
RUSLE because: (1) it represents surface
conditions that often are easily managed
for erosion control, and (2) the values
range from virtually 0 to slighdy greater
than 1, strongly influencing the estimated
soil-loss rate. A value greater than 1 can
occur where there is no vegetation, root
biomass, or other surface cover to resist
erosive forces on a finely pulverized,
smooth soil surface because these condi-
tions are more erodible than the unit-plot
conditions under which the C-factor was
developed. Considerable attention was
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practice in the reclamation of mining and
construction lands. The effectiveness of
contouring is a function of climate condi-
tions, hillslope length and gradient,
soil type, surface cover, and ridge height.
For example, the P sub-factor value for
contouring approaches 1 (no reduction in
soil-loss) when rainfall/runoff erosivity
(R) is high, the infiltration capacity of the
soil is low, the hillslope gradient is steep,
and the ridge height is low. Conversely,
the P sub-facror value for contouring is
low (significant reduction in soil loss)
when the opposite is true.

Terraces divide the hillslope length into
a series of short segments, reducing
the accumulation and velocity of runoff,
Depending on the design, terraces pond
water or divert runoff across the hillslope
to areas prepared for the non-erosive dis-
posal of the water. The reduction in
runoff velocity and ponding encourage
deposition in terrace channels and on the
“tread” of the terrace. The effectiveness
of terracing is a function of climate, hills-
lope length and gradient between the
terraces (inter-terrace interval), soil type,
cover and management, soil loss from the
inter-terrace interval, and the grade along
the terrace. For example, the P sub-factor
value for terracing approaches 1 (no re-
duction in soil-loss) when rainfall/runoff
erosivity (R) is high, the infiltration
capacity of the soil is low, and the terrace
grade is greater than 2 percenr. Converse-
ly, the P sub-factor value for terracing is
low (significant reduction in soil loss)
when rainfall/runoff erosivity is low,
the infilcration capacity is high, and the
terrace grade s very flar,

An important new feature was added
to the terracing sub-factor in RUSLE
1.06. A sediment-delivery rario is com-
pured based on the sediment load, the
size and density of particles reaching the
terrace channel, and the transport capaci-
ty of the flow in the channel. When the
sediment production (soil loss) in the
inter-terrace interval exceeds the trans-
port capacity of the flow in the terrace
channel, deposition occurs and the sedi-
ment-delivery ratio is less than 1. When
the transport capacity equals or exceeds
the soil loss, the sediment-delivery ratio
equals 1, indicating that all of the sedi-
ment is removed from the hillslope by the
channel flow. The transport capacity of
the terrace channel is a function of the
volume and velocity of the channel flow.
If the sediment load exceeds the transport
capacity, the rate of deposition depends
upon the size and density of the particles
in transport. The size and density of the
sediment particles is estimated from the

soil texrure in the inter-terrace interval, If
the sediment is very small, then deposi-
tion will be less than if the sediment is
large. The soil loss estimated by RUSLE
version 1.06 can be multiplied by the
sediment-delivery ratio to estimate the
amount of sediment leaving the hillslope.
The same principles are used to estimate
the sediment-delivery ratio for concave
hillslope profiles.

The sediment-delivery ratio for con-
cave hillslopes is usually less than 1 due to
deposition of sediment in the lower, basal
portion of the hillslope (Meyer and
Romkens, 1976). The sediment-delivery
ratio is computed as a function of the
degree of concavity, gradient at the base
of the hillslope, the surface cover, and
sediment-particle size and density. Depo-
sition does not occur at the base of all
hillslopes but often occurs on distinctly
concave hillslopes with relatively flac basal
segments. The concavity of the hillslope
must be very accurately defined by the
length and gradient inputs because the
degree of concavity strongly influences
the rate of deposition and, hence, the
sediment-delivery ratio.

Various sediment-control barriers or
structures are installed on mining,
construction, and reclamation lands, such
as permanent strips of close-growing
vegetation (buffer or filter strips), scraw-
bale barriers, gravel- or sand-filter bag
barriers, and silt fences. These practices
reduce the velocity of runoff and cause
ponding, resulting in sediment deposi-
tion, The effectiveness of these practices
is a function of the length and volume of
ponded water, which decrease rapidly as
hillslope gradient increases. Therefore,
RUSLE 1.06 will not compute a
sediment-delivery ratio for hillslope
gradients steeper than 15% because the
performance of runoff barriers on steeper
hillslopes has not been firmly established.
Again, it is assumed that the support
practices are properly installed and main-
tained according to specification. The
effectiveness of sediment-control pracrices
varies considerably from practice to prac-
tice and with site conditions. Examples of
the proper use of RUSLE 1.06 for
estimating sediment yield are provided in
Toy and Foster {eds., 1998).

Mining operations and construction
projects are usually required by law and
regulation to retain sediment on-site to
prevent downstream environmental
impacts. Sediment ponds or basins are
often used to collect and store sediment.
Soil loss from hillslopes can be multiplied
by the sediment-delivery ratio to estimate
the sediment discharged into a sediment

pond. The sediment-delivery ratio for a
pond or basin represents the proportion
of the suspended sediment that escapes
the basin and is transported downstream.
In this context, the sediment-delivery
ratio for the basin is the inverse of the
trap efficiency, or the proportion of the
sediment that is retained within the pond
or basin. The sediment-delivery ratio is
significantly affected by the sediment-
particle size and density distributions that
enter the pond or basin. As the sediment
size and density decrease, the sediment-
delivery ratio increases because the very
fine-size particles remain suspended
longer than the large-size parricles.

The RUSLE 1.06 computations for
sediment basins do not take into account
changes in sediment-particle size resulting
from deposition in the basal concave
segment of a hillslope or behind sedi-
ment-control barriers. Deposition tends
to remove the large-size fraction from the
sediment load. As a result, the sediment
reaching the pond or basin is enriched in
fine-size particles. The removal of the
large-size particles reduces the rate at
which the pond or basin fills, therefore,
reducing the frequency of necessary pond
or basin maintenance. On the other
hand, the enrichment of fine-size particles
reduces the trap efficiency of the pond or
basin and increases the sediment-delivery
ratio.

RUSLE 1.06 computations also do not
account for changes in sediment-particle
size resulting from deposition in a series
of sediment ponds or basins. Fach pond
or basin in the series removes a greater
proportion of the large-size particles
remaining in suspension than the very
fine-size particles, hence, enriching the
proportion of fine-size particles and
increasing the sediment-delivery ratio. A
general method for accounting for the
change in sediment-particle size, external
to the RUSLE program, is provided in
Toy and Foster, eds., 1998, table 6-16,

Project planners can compare the effec-
tiveness of various support practices in
reducing soil loss and sediment yield
under specific site conditions to evaluare
the cost-effectiveness of the support-prac-
tice options. The users of RUSLE 1.06
again are strongly encouraged to explore
the new “help screens” provided for the
P factor. It is essential that users also com-
pute P values through the program, rather
than inputting table values, due ro the
highly interactive nature of RUSLE.
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Tabie 1. Applicability and limitations of RUSLE.

Equation Factor

Rainfall/Runoff
Erosivity (R) -

Applicability

Perhaps the most exactly computed of the RUSLE
inputs.

Most accurate where rainfall oceurs regularly and totals
more than 20 inches per year.

. Limitations

R values may be inaccurate in mountainous
regions with variable snow accumulation on
windward and leeward hillsiopes.

The same unit-energy relation is used for all storm
types.

Soil Erodibility (K)

Soil-loss estimates are most accurate for medium-
textured soils, moderately accurate for fine-textured
soils, acceptable for coarse-textured soils.

Soil-loss estimates are inaccurate for organic:soils.
Very coarse rock fragments in soil profile may
increase permeability.

Seasonal variability of K needs specification for the
western U.S.

Soil consolidation rates need specification,
aspecially for the western U.S.

Topegraphy {LS)

Soil loss estimates are moderately sensitive to gradient
(S} and least sensitive to length (L),

Soil-loss estimates are most accurate for hillsiopes of
50-300 #t in length and 3-20 % in gradient. Estimates
are moderately accurate for lengths from 20-50 t and
300-800 ft and for gradients from 1-3 and 20-35%.

Soil-loss estimates are probably poorest for
hillslopes of 600-1,000 ft. in length due to
extrapolation of data. The accuracy of estimates is
less for gradients exceeding 35%. Gravitational
soil movements may be significant soil-loss
processes at gradients above 50% and these are
not addressed by RUSLE.

Cover-management (C)

Soil-loss estimates are greatly influenced by this factor.

Wide variety of covers have been tested and included
in the RUSLE data files.

Rock-fragment covers affecting soil loss may have
a minimum size of 5 mm,

Erosion-control and decomposition rates for
manufactured surface-cover materials need
specification for site-specific conditions.

Variable quality of material application.

Support Practices (P)

Wide variety of support practices have been tested and
included in the RUSLE data files.

Least reliable factor due to field variabilities and
quality of implementation and maintenance.

Effect of artificial barriers on sediment-delivery
ratios needs specification for the steep hillslopes of
disturbed lands.

Soil Loss Estimates (A)

Soil-loss estimation due to sheet and rill srosion.
Average annual and seasonal soil loss.
Estimated accuracy of A values:'

4<A<30 tons/ac/yr = + 25%

1<A<4 tons/ac/yr = + 50%

30<A<50 tons/ac/yr = + 50%

Should not be used to estimate gully or stream
channel erosion or soll loss due to mass-wasting.

Shouid not be used to estimate soil loss from
individual rainfall svents.
Should not be used to estimate soil loss from
undisturbed forest lands.

Least accurate where A is less than 1 or where A is
greater than 50. Here, soil loss is simply regarded
as low or high respectively.

' Based on Rapp, 1994; Risse ot al., 1993, and the judgment of the RUSLE development team.

The errors in RUSLE 1.04 and 1.06

soil-loss estimates

There are no models of earth processes
that provide rate estimares without errofr,
and RUSLE is no exception. These errors
are the result of model conception, para-
meterization, calibration, measurement of
variables, and model application. It is the
user’s responsibility to select the model
that best fits an intended application, to
minimize the avoidable errors with accu-
rate variable inputs, and to understand
the errors and limitations associated with
the resulting process-rare estimates.

The validity of a model should be
judged according to its intended purpose.
RUSLE was designed to estimate average
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annual soil loss. Significant errors may
occur in soil-loss estimates for a specific
year or from a particular precipitation
event. Nevertheless, when properly
employed, RUSLE offers a systematic and
repeatable method for estimating soil loss
as a function of the main variables that
govern rill and interrill erosion based
upon extensive long-term research.

To facilitate the use of RUSLE 1.06 for
soil-loss estimation on mining, construc-
tion, and reclamation land, a summary of
the applicability and limirarions of
RUSLE 1.04 and 1.06 is presented in
Table 1. The information in this table is
largely self-explanatory and represents the
experience and judgment of the RUSLE
development team (see Renard er al,,
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1997 for the members of this team), the
Office of Surface Mining, Reclamarion,
and Enforcement Working Group (see
the Acknowledgments for the members of
this group), and the research of Risse et
al,, (1993) and Rapp, (1994). The infor-
mation in Table 1 also suggests numerous
research opportunities. Resources have
not been available to completely calibrare
and evaluate RUSLE versions 1.04 or
1.06. The results of this research will fur-
ther strengthen the RUSLE technology.

Conclusions

RUSLE is a powerful ool for soil-loss
estimation. New data were used to refine
and<validate many of the component



equations within the RUSLE prograrm.
The development of new procedures,
such as the sub-factor method of comput-
ing the C and P values, enhances the
versatility of RUSLE. For example, there
was no way to utilize the USLE with
confidence in the absence of experimental
data upon which to base scil-loss ratios
for the C factor. As stated by the Soil and
Water Conservation Sociery (1993, p. 8),
“a strength of RUSLE is that it was devel-
oped by a group of experienced and
nationally-recognized erosion scientists
and soil conservationists.” Like irs
predecessor the USLE, RUSLE often is
the most practical choice for soil-loss
estimation.

The comparison of the USLE, RUSLE
1.04 and 1.06 demonstrates thar RUSLE
is a gready improved technology.
Although the USLE may have become as
comforrable as old shoes, it no longer
should be used for soil-loss estimarion.
Much improved science is now available.

RUSLE 1.06 has been developed to
accommodare the special conditions of
mining, construction, and reclamation
lands. This version should be used in the
preparation of environmental impact
assessments and reclamation plans, as well
as post-reclamation site evaluations., The
project planner now has the capability to
test various “best management practices”
and practice-combinations under site-
specific conditions. RUSLE users are
strongly encouraged to peruse Agriculture
Handbook 703 (Renard et al., 1997) and
the Office of Surface Mining, Reclama-
tion, and Enforcement Guidebook (Toy
and Foster, eds., 1998), explore the new
“help screens” within the program, and
always compute factor values by means of
the program, rather than inputting values
from rables. .

Although RUSLE version 1.06
includes the capability to compure
sediment-delivery ratios and sediment
yields, it should be noted that there are
two types of conservation planning and
practice. The first type is intended to pro-
tect and retain the soil resource on the
hillslopes. Here, soil-loss rates should be
low (comparable to the rates of pedogene-
sis) in order to preserve the hydrologic,
geomorphic, and agronomic functions of
the soil over the long term and thereby
sustain the post-reclamation land use. To-
ward this end, RUSLE 1.06 can be used
to estimate soil loss from each distincr
hillslope segment and from the hillslope
as a whole. It may be necessary to alter
the hillslope shape, or implement parricu-
lar cover-management or support prac-
tices for parts or all of the hillslope in

order to protect the soil resource.

The second type of conservation plan-
ning and practice is intended to protect
off-site lands and channels from degrada-
tion resulting from land-disturbing

- activities. Here, the principal concern is

sediment discharge from the disturbed
area to the adjacent undisturbed lands
and channels. Sediment-control struc-
tures and sediment ponds or basins are
used to manage sediment discharges to
off-site areas but these do little to protect
the soil resource. In relation to soil
resources, sediment control is akin to
closing the barn door after the livestock
have departed.
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