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PURPOSE OF HANDBOOK

Managing forest soils require knowledge of
factors that cause and reduce soil losses. Forests
are often managed to produce multiple goods
and services; most of these products are dependent
upon the basic resource—soil. How the forester
manages a site influences the productivity of the
soil and the amount of goods and services pro-
duced on that site. Forest management practices
vary in impact upon sheet and rill erosion. The
soil loss prediction procedure presented in this
handbook provides a method for estimating sheet
and rill erosion for various practices. The same
procedure is useful for planning forestry prac-
tices that will minimize erosion, and for under-
standing the cause and effect relationships
between management practices and erosion.

The procedure presented is based upon an
empirical equation, the Universal Soil Loss Equa-
tion (USLE) (7). The USLE was developed for
agriculture with increasing use on forest land. The
USLE has been modified to better predict sheet
and rill erosion on forest land (7). The cover-
management factor C was modified; and it is now
possible to assign an approximate C value for most
forest conditions. The procedure was validated
using research plots and watersheds.

The C-Factor procedure for forests is anadapta-
tion of a system developed by Wischmeier
(5, 6) and Wischmeier and Smith (7) for agricul-
tural land where the component subfactors affect-

ing C are cvaluated to assign a composite C
value. Nine subfactors have been identified and
this approach provides great flexibility in assign-
ing a C value. However, the use of nine subfactors
presents problems of consistency in application
and in intetpretation of the subfactors.

This handbook’s goal is to provide consistent
application and interpretation of subfactors in the
field. Words alone will not suffice; therefore, the
text is accompanied by illustrations. Where ap-
propriate, these illustrations are given numerical
values to provide consistent rating of field
conditions.

It is beyond the purpose of this handbook to
discuss the origin of the USLE and its application
to agriculture and construction sites. These sub-
jects are covered in Agriculture Handbook 537 (7).

The USLE estimates sheet and rill erosion where
forest management activities and other causes ex-
pose soil to the erosive energy of rainfall and
runoff. Erosion is defined as the amount of soil
delivered to the toe of the slope where either
deposition begins or where runoff becomes con-
centrated. The USLE does not estimate gully,
landslide, soil creep or stream channel erosion,
Nor does it estimate deposition at the toe of the
slope, sediment yield, or erosion from a single
storm. Finally, the USLE should not be applied to
mechanical site prepared areas treated by bedding.



UNIVERSAL SOILLOSS EQUATION

The erosion rate of a given site expresses the
influence of numerous physical and management
factors. Over the years, several soil loss equations
have been developed to estimate erosion for various
agriculture conservation planning programs.
These equations were attempts to extrapolate
limited research data to the wide variety of condi-
tions found in the field. The USLE has evolved to
become the best available model to predict
erosion for a large portion of the United States;
its application is being expanded to other regions
and countries (7).

The USLE was developed to predict long term,
average soil losses in runoff from specific field
areas in specified cropping and management
systems in agriculture (7). This means if the
site and cover conditions remain fixed, theaverage
erosion for 20 or more years could be estimated
by the USLE. Obviously, site, rainfall and cover
factors vary by season of year and over time.
How to develop a weighted erosion rate for these
changing conditions is discussed later.

With appropriate selection of its factor values,
the USLE estimates the average soil losses for
rotation of timber, recovery period of a dis-
turbance, a particular year within the recovery
period, or a season within a particular year of a
recovery period. It predicts the soil loss for a given
site as a product of six major factors whose values
at a particular location can be expressed numer-
ically. Erosion variables reflected by these factors
vary considerably about their means from storm
to storm, but the effects of these fluctuations
average out over the long run. Because of these
unpredictable short-term variations, the USLE is
substantially less accurate in predicting specific
events and short periods, than for predicting long
term averages.

The soil loss equation is: A = RKLSCP

Where: A is the computed soil loss per unit
area, expressed in the units selected
for K and for the period selected for
R. In practice, these are usually so
selected that they compute A in tons
per acre per year, but other units can

be selected.

R, the rainfall and runoff factor, is
the number of rainfall erosion index
units, plus a factor for runoff from
snowmelt or applied water where
such runoff is significant.

K, the soil erodibility factor, is the soil
loss rate per erosion index unit for a
specified soil as measured on a unit
plot, which is defined as a 72.6-foot
length of uniform 9-percent slope
continuously in clean-tilled fallow.

L, the slope-length factor, is the ratio
of soil loss from the field slope length
to that from a 72.6-foot length under
identical conditions.

S, the slope-steepness factor, is the
ratio of soil loss from the field slope
gradient to that froma9-percentslope
under otherwise identical conditions.

C, the cover and management factor,
is the ratio of soil loss from an area
with specified cover and management
to that from an identical area in tilled,
continuous fallow.

P, the support practice factor, is the
ratio of soil loss with a support prac-
tice like contour disking to that with
straight-row farming up and down
the slope.

Applying the USLE

The USLE is used to estimate sheet and rill
erosion from rainfall and runoff. The erosion
estimate is made by multiplying the values for the
six factors (RKLSCP). Values for these factors are
derived from figures, tables, published informa-
tion, and field observations.

The rainfall and runoff factor R is read from
figure 1. To make an erosion estimate, locate the
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area on the map and note the R value shown there.
R values can be interpolated between isoerodent
lines. R values range from less than 50 to 550 EI
units. One EI unit equals 100 (foot tons/acre)
(inches/hour). Rain in low R regionsoccursusually
aslow intensity storms, with low annual precipita-
tion. High R’s generally reflect a large occurrence
of intense spring and summer thunderstorms and
high annual precipitation.

Some soils are more erodible than others. The
soil erodibility factor K accounts for this vari-
ability in soils. Usually, K values range between
0.1 and 0.5 tons per acre per year per umnit of R on the
unit plot. K values are available for most soils from
the Soil Conservation Service (SCS). If the desired
K values cannot be obtained from SCS, refer to
the soil erodibility nomograph in Appendix 1.

Erosion increases as slope length increases.
However, there is a practical limit to the maxi-
mum length to be found in the field. Slope length
is defined as the distance from the origin of over-
land flow to the point where either the slope
gradient decreases enough that deposition begins
or the runoff becomes concentrated. Surface
runoff will usually concentrate in less than 400
feet. Some typical slope lengths are illustrated
in figure 2.

Slope-steepness factor S reflects the influence of
the gradient of a uniform slope on erosion. How-
ever, slopes are often not uniform, but concave
or convex. An irregular slope procedure is pre-
sented in Appendix I to evaluate concave and
convex slopes. Values read from figure 3and table
1 are for uniform slopes.

Figute 2.—Slope length examples.

Legend:

Slope A. Ifundisturbed fotest soil above does not yietd sutface ranoff, the top of slope starts with edge of undisturbed forest soit
and extends down slope to windrow ¢f runoff is concentrated by windrow.
Slope B. Point of origin of runoff to windrow if runoff is concentrated by windrow.

Slope C. From windrow to flow concentration point.

Slope D. Point of arigin of runoff to road that concentrates runoff.

Slope E. From road to flood plain where deposition would occur.

Slope F. On nose of hill, from point of origin of runoff to flood plain where deposition would occur.
Slope G. Point of origin of runoff to slight depression where runoff would concentrate.



L and S are evaluated together from table 1 or
figure 3. Slope is read in percentusingaclinometer,
Abney level or similar device. Slope length is
paced, measured, or estimated in the field.

C, the cover-management factor, is based upon
field observations of the nine subfactors described
in the next section. The nine subfactors are (1) the
ymount of bare soil, (2) canopy, (3) soil reconsoli-
lation, (4) high organic content, (5) fine roots, (6)
residual binding effect, (7) onsite storage, (8)
steps, and (9) contour tillage. The ninth is part of
the supporting practices P factor of the USLE.
Values for C are obtained by multiplying the
values of the appropriate subfactors for a given
condition. Sites fall into two disturbance cate-
gories (untilled or tilled) and the subfactors to
consider are grouped by category in table 2. Disk-
ing and deep root raking break up or till the soil,
and make it more susceptible to erosion. The
observer must inspect each site to determine which
subfactors are operating and derive subfactor
values from figures and tables presented in the
following section.

A couple of examples will show the use of the USLE
in estimating erosion:

Example 1.—Logging in central Georgia ona10-
percent slope with a 120-foot slope length on a
soil having a K value of 0.24 tons/acre/EI unit.

Table 1.—Values of the topographic factor,
LS, for specific combinations of slope
length and steepness.!

Slope length (fest)

C for logging equals 0.004 (the derivation is
described later).

R = 300 EI units/year (figure 1)
K = .24 tons/acre/EI unit

LS=15 (figure 3)
C =.004

A = (300) (.24) (1.5) (.004)
*A =043 tons/acre/year

Example 2.—Site preparation by disking for tree
planting in Northern Michigan on a 2-percent
slope with 100-foot slope length and a soil having a
K value of 0.17 tons/acre/El unit. The cover-man-
agement factor is 0.118(the derivation is described
later).

R =75 EI units/year (figure 1)
K = .17 tons/acre/EI unit

LS = .201 (table 1)
C =.118

A =(75) (.17) (.201) (.118)
A = 0.30 tons/acre/year

The same site preparation treatment in the central
Georgia site in example 1 would have produced:

A = (300) (.24) (1.5) (.118)
A =127 tons/acre/year

These examples illustrate the importance of
location, slope, slope length, soil and management
upon erosion.

Table 2. Potential subfactors by disturbance
category

25 50 75 100 % 200 300 400

0.060 0.065 0.075 0080 0086 0.092 0099 0.105
. 073 083 090 09 .104 110 119 126
. 086 098 107 N3 123 130 141 149
. 133 63 185 201 227 248 280 305
. %0 233 264 207 325 354 400 437
. 230 303 357 400 471 528 621 457

268 379 464 536 456 758 928 1.07
A3 476 583 673 824 952 107 135
496 701 859 992 121 141 172 198
485 968 119 137 168 194 237 274
903 128 156 180 221 255 313 38
115 162 199 230 281 325 398 459
142 201 246 284 348 401 492 548
L 172 243 297 343 421 4B6 595 687
204 288 153 408 500 577 707 8.6

LS =(A/72.6)" (65.41 sin’0 + 4.65 sin 8 + 0.065) where A = slope length in
feet; B = angle of shope in degrees; and m = 0.2 for gradients less than 1
percent, 0.3 for 1 to 3 percent slapes, 0.4 for 3.5 to 4.5 percent slopes, and
0.5 for slopes of 5 percent or greater (7).

Disturbance category

Subfactor Tilled Untilled

Bare soil

Canopy

Soil reconsolidation
High organic content
Fine roots

Residual binding
Depression storage
Steps

Contour tillage

Mo MM

MR KKK
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COVER-MANAGEMENT

Logging, fire, grazing, mechanical site prepar-
ation, wildlife and other activities disturb and
destroy cover, exposing soil to the erosive energy
of rainfall and runoff. An undisturbed and totally
covered forest soil usually yields no surface runoff;
thus, it has no sheet and rill erosion (4). Although
these activities and their end results vary, C factor
values can be assigned to express these conditions.
P is included as a subfactor for our purposes. Ex-
perimental data are not available for this wide
range of condition on forest land. Consequently,
we adapted a system developed by Wischmeier
(5, 6) and Wischmeier and Smith (7) where the
component subfactors affecting C are evaluated
and used to develop a composite C.

Wischmeier (6) identified three major sub-
factors: (I) canopy, (II) surface cover, and (III)
below surface effects. The Type I subfactor can
be further broken intoeffectsfor sotl detachability,
roughness, land use residual, and incorporation
of crop residue (5). This procedure for subfactoring
C wasfurthervalidated for croplandin Agriculture
Handbook 537 (7). It is this basic procedure that
we used with appropriate additions and modifica-
tions, to develop a procedure for evaluating C
factors for forest conditions. The cover-manage-
ment factor C procedure presented here should be
used instead of tables 11 and 12 in Agriculture
Handbook 537 (7).

Forest Subfactors

Major subfactors operating in the forest en-
vironment are: :
(1) amount of bare soil, or conversely, ground
cover, (2) canopy, (3) soil reconsolidation, (4)
high organic content, (5) fine roots, (6) residual
binding effect, (7) onsite storage, (8) steps, and
(9) contour tillage. Subfactors 1,2,3,5,6 and 7
have direct counterparts in agricultural practices,
especially conservation tillage. The eighth does
not occur in most agricultural situations. The
ninth is part of the supporting practices P factor
of the USLE. A value for the composite C factor
is a product of values for each of the subfactors
operating in a given forest situation.

FACTOR (C) FORFORESTS

Bare Soil Subfactor

Erosion is a function of the amount of exposed
soil. Cover such as litter, slash, logs, and surface
rock protects the soil from the erosive forces of
raindrop impact and runoff (figure 4). Protected
and undisturbed forest soils have infiltration rates
that usually exceed rainfall intensity (4). Exposed
forest soils are subject to soil detachment by
raindrop impact. Also, they yield surface runoff,
which potentially erodes soil and transports
detached soil from the slope. The observer esti-
mates the percent of the area in bare soil. Figure 5
is a guide for estimating the area occupied by
bare soil.

Figure 4.—i_itt¢r, slash and rock protects soil from rainfall
and runoff.

The relationship for the bare soil subfactorisan
adaptation of Wischmeier’s (6) curve for the
effect of surface cover. His curve was adjusted
for ground cover greater than 80 percent to give
no erosion at 0 percent bare soil. In the forest, a0
percent bare soil is generally a healed or an un-
disturbed condition (figure 6). Generally, no
runoff occurs, thus no erosion. In contrast, agri-
cultural soils are regularly tilled and, even with
zero bare soil, runoff and slight erosion can occur,
which is reflected by the 0.04 value from Wisch-
meier’s curve at zero bare ground.



Bare soil inforeststends tobe in patches random-
ly distributed over the area (figure 7). These
patches are usually much larger and much fewer
than the numerous small bare spots in agricultural
situations that are typically uniformly dis~
tributed. Runoff generally occurs uniformly from
both bare and mulch covered areas of agricultural
soils. In contrast, covered patches in forests often
yield no runoff or sediment. Runoff and sedi-
ment from bare patches reaching the toe of the
slope in forest situations depends on the inter-
connection of bare areas. Runoff from a bare area
onto a covered area may be completely absorbed.
This further warrants the modification of Wisch-
meier’s curve (6) below 20 percent bare soil.

A patch of ground cover in a largely exposed
area usually has a very high ground cover per-
centage within its boundaries; this area is not
eroding. Surface runoff is usually directed around
such patches.

If forest, brushland or desert situations are
encountered that are similar to agriculture con-
ditions, where bare soil is uniformly distributed
in small patches (on the order of 4 square inches),
runoff occurs uniformly from both bare and
covered areas, and some runoff occurs when the
soil is completely covered; Wischmeier’s(6) mulch
effect curve may be used instead of the procedure

described in this handbook.
Canopy Subfactor

Vegetal canopy intercepts rainfall and collects
water on its foliage. Water drops form and fall to
the ground. Drops falling from the canopy may be
larger than the original raindrops, but they fall
from a low canopy; the energy of the drops reach-
ing the soil surface is less than that of rainfall in
open areas. Some of the intercepted rainfall never
reaches the ground, but is evaporated during and
after the storm. Some of the intercepted rainfall
reaches the ground as stemflow and may contri-
bute to runoff. Wischmeier (6) developed values
for the canopy subfactor that depend on foliage
density and average drop height. Figure 8 illu-
strates the average drop height, which is approxi-
mately the midpoint for several types of canopies.

This subfactor applies only to the canopy above
bare soil (figure 9). Canopy over litter is not in-
cluded because the surface cover is the con-
trolling factor here (figure 6). Canopy is evaluated

by estimating the percentage of bare soil having
canopy over it (figure 8), and the average drop
height of the canopy. The open area within the
canopy where rain can pass is not counted as part of
the canopy.

Evaluation of canopy in most forestry situations
is different than for agriculture (6). In forests,
canopy often is not uniformly distributed, nor
is ‘the bare soil. Areas of forest soil with un-
disturbed litter cover usually yield no surface
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Figure 5.—Guide for estimating density of bare soil, canopy,
fine roots and steps.



Figure 6,—A totally protected forest soil.

runoff, whereas covered agricultural soil often
does. Wischmeier’s (6) reduction of the canopy
factor assumes uniform conditions and some
surface runoff even from areas of covered soil.
Forest canopy over bare soil reduces erosion from
rainfall detachment erosion; because no surface
runoff occurs from protected soil, canopy is given
full credit.

If forests, brushland and desert conditions are
encountered where canopy and bare soil are uni-
formly distributed as in agricultural situations,
and the observer has difficulty estimating the
canopy cover over bare soil; Wischmeier (6) pro-
vides a procedure for reducing canopy effect for
this situation. Both the above and Wischsmeier’s
procedures produce the same answer.

Soil Reconsolidation Subfactor

Soil reconsolidates and becomes less erodible
over time after land is retired from tillage. After
7 years, erosion on plots at Zanesville, Ohio, re-
duced to 45 percent of the erosion while main-

tained in tilled, continuous fallow (5). The 0.45
value corresponds to the C factor for undisturbed
land with no cover (7). This soil-type subfactor
is necessary because the soil erodibility factor K
is derived from tilled soils in continuous fallow;
that is, continuously void of vegetative cover.
The relationship for decrease in erosion over
time as soil reconsolidates is shown in figure 10.

For untilled forest soils, the soil reconsolida~
tion subfactor is 0.45 (figure 7). However, if the
soil is tilled by disking, or rootraking 2 inches or
more deep, this subfactor begins at 1.0 and de-
creases with time after tillage (figure 11). To
evaluate soil reconsolidation, the observer deter-
mines whether the soil hasbeen tilled or not, and if
tilled, how long ago.

High Organic Content Subfactor
Under permanent forest, topsoil accumulates a
high organic matter content that is not considered
in the USLE soil erodibility nomograph (7) which
only goesas high as4 percent organic matter. With
good management, organic matter content can
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Figure 9.—Canopy over bate soil.

be maintained in agricultural soils, but seldom
will it be as high as that under permanent forests.
This higher organic content results in permanent
forest soils being less erodible (figure 12). Wisch-
meier and Smith (7) recommend multiplying by a
subfactor of 0.7 to account for the high organic
content of permanent forest soils. Topsoil should ex-
ceed 4 percent organic matter and be more than 1 inch
thick to qualify.

However, forests on recently abandoned farms
have not had time for a high organic content to
accumulate in the topsoil; thus, no adjustment
is made (figure 13). This latter situation is common
in the Piedmont and Coastal Plain regions in the
South. The observer will need to dig a few shallow
holes around the site to determine if 1 inch of top-
soil is present or not.

Fine Root Subfactor

A dense mat of fine roots is usually presentin the
top 2 inches of forest soils (figure 14). Even after
the trees are removed, the residual root mat will

partly protect soil from erosive forces of rainfall *

and runoff by holding soil in place. Little data are
available for this effect. Thus, we used Wisch~
meier’s (6) curve for the effect of a grass root net-
work to describe the protective effect of the roots.
His curve was used after the reconsolidation effect
was removed, since he had combined both into a
single curve. The fine root mat effect of trees is
described by the curve in figure 15.
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Figure 10.—The subfactor for soil rec
after land was last tilled.
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Figure 11.

Sometimes the site is exposed by removal of the
surface organic material, while the topsoil with its
fine root mat isleft in place. Where equipment has
removed the topsoil, the fine root mat is usually
eliminated. The observer estimates the percentage
of bare soil having this effective root mat in place
(figure 5). To qualify as an effective root mat, a
fine root should be present in each 1/4~inch square
area (figure 14). Careful examination is often

-
—Mechanical

site preparation

A

by disking.

Sometimes roots extend laterally, radiating out
from invading vegetation, often far beyond the
ctown. Other vegetation extend their roots straight
down under the root collar with no fine roots in the
soil sutface (figute 16). Thetefore, when evaluating
this subfactor, the observer must estimate the percent-
age of the distutbed bare soil now occupicd by roots of
invading plants (figure 5).
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Figure 13.—Soil lacking highly organic topsoil.
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Figure 14.—Dense, fine root mat of trees.

If forest, brushland or desert situations are en-
countered that are similar to agricultural condi-
tions, where bare soil is uniformly distributed in
small patches (on the order of 4-square inches),
runoff occurs uniformly on both bare and covered
areas, and where covered areas do not divert runoff;
use the percent of the total area rather than the
percent of bare soil. This adjusted procedure must

be used with Wischmeier’s (6) mulch-effect
curve.

Residual Binding Effect Subfactor

The erosion response of a soil depends on the
soil’s recent history. That is, there is a residual or
carryover effect when the land use or condition
changes. When a soil that has not been tilled for
some time is cultivated, erosion immediately after
itisfirst tilled may be much less than it willbe 2 to3
years later. At first the soil has a fairly good struc-
ture: fine roots and organic matter bind soil into
more stable aggregates (figure 17). With time, this
effect decays and the soil becomes more erodible.

The magnitude of the effect, anditsduration,isa
function of the amount of roots and organic matter
in the soil at the time of tillage, plus structure and
permeability of the subsoil. Four residual condi-
tions have been identified:
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Figure 15.—The subfactor for fine roots in the top
1 to 2 tnches of soil.

1. Topsoil has good initial fine root mat; and sub-

soil has good structure and permeability
_(figure 17).

2. Topsoil has poor initial fine root mat; subsoil
has good structure and permeability.

3. Topsoil is absent with poor initial root mat;
subsoil has good structure and permeability
(figure 18).

4. Topsoil is absent with poor initial fine root mat;
subsoil has poor structure and permeability.
The four residual conditions were adopted from

USLE data for residual effect of turned sod (7).
This subfactor is evaluated by inspecting the

site for the presence or absence of topsoil, a good

fine root mat in the topsoil, and by determining the
structure and permeability of the subsoil. The
subsoil can be inspected in nearby road cuts.

Onsite Depression Storage Subfactor

Not all detached soil may be delivered to the
toe of the slope; a portion may be stored locally
in depressions. Onsite storage opportunities in-

Figure 16.-—Area of bare soil influenced by fine roots
of invading vegetation.
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Figure 19.—Subfactdr for onsite depression storage
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Figure 20.—Very little depression storage available,

thus a rating of 0.9.
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Figure 21.—Depression storage in tracks and behind berms,

with a rating of 0.7.
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clude depressions such as stump holes, berms
turned up by tractor treads, dips created by bull-
dozers, slits cut by choppers, rolled-up debris, and
voids between clods, as shown in figures 19 to 23,
Coefficients for onsite depression storage (rough-
ness) were developed from USLE soil loss ratios(7)
and from Wischmeier s (5) analysis of conservation
tillage systems. Values range from 0 to 1 for forest
conditions. A “0” means that all detached soil is
stored on site, and a “1”’ means no storage.

The observer evaluates onmsite depression
storage by estimating the proportion of the exist-
ing onsite erosion that will be trapped in these
depressions. To get a depressionstorage value close
to 0.0, the site must usually have a small amount
of exposed soil and erosion adjacent to depressions
that can trap and hold most eroded soil.

The observer must be careful not to count de-
pression storage in disked areas as it is accounted
for in the contouring subfactor.

Step Subfactor

Surface runoff often washes debris down slope
until it lodges. This debris forms dams which pond
water and collect sediment. When these ponds
are full of sediment, they form steps, as shown
in figures 24 and 25. Steps also form behind roots,
clumps of vegetation and other obstacles, and
when depressions fill with sediment. Also, ma-
chinery can form steps. For example, the tracks
marks of a tree crusher traveling up a steep slope
have the configuration of steps.

Steps reduce slope steepnesson the area occupied
by steps. Approximately 100 steps were measured
throughout the Southeast, with the average slope
being 3 percent. The step subfactor was developed
by assuming that the portion of the slope covered
by steps acted as short slope segments of 3
percent steepness. Further, runoff was assumed to
flow uninterrupted across the steps. The relation-
ship for steps was developed by assuming that the
steps were small and randomly distributed, and
by applying Foster and Wischmeier's (3) irregular
slope procedure. The step subfactor is evaluated
by estimating the percentage of the slope occupied
by steps(figure 5)and measuring the slope gradient.

=
Figure 22,—Chopper slits trapping most of the evosion,
with a rating of 0.1.

Contour Tillage Subfactor

Disking on the contour generally reduces sheet
and rill erosion by reducing runoff amount and
velocity in comparison with tillage up and down
slope, which is the standard or base condition
assigned 1.0 in the P factor of the USLE (5, 7). Site
preparation by disking is similar to agricultural
tillage. However, disking on the contour in forests
is usually judged less effective than contouring



Figure 23.—Very little erosion with lasge depression storage,
with rating of 0.0.
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from row ridges in farm fields. Therefore, we
modified the USLE P factor values (7) for disking.

Disking equipment should be operated on the
contour (figure 11), but thisis notalways practical,
resulting in ridges and furrows being oriented
at an angle to the contour. As furrows and ridges
increasingly deviate from the contour, their
effectiveness decreases (figure 26). As the grade
along the furrow increases, transport capacity of
runoff in the furrows increases and the amount of
material deposited in furrows quickly decreases.
The value for this subfactor is a function of degrees
off contour by the furrows and land slope.

At this time, the use of the USLE contour sub-
factor or even the USLE to mechanically site
prepared areas that have been bedded is not
recommended. Additional research is needed for
this special situation.

Sediment
accumulation _

3%

Clump of grass

Debris dam

- - - Original ground line

Figure 25.—Step formation.

Figure 26.—Contour tillage subfactor.




CFACTOREVALUATION

Subfactor values are derived from field ob-
servations and tables 3 to 8. Table 3 combines the
effects of bare soil, fine roots, and soil reconsolida-
tion for untilled soils. Tables4a, b, ¢ and d are for
tilled soils which express subfactors for bare soil,
soil reconsolidation, and residual binding effects.
Values for the remaining subfactors are given
in other tables and figures.

Most forest management practices or disturb-
ances do not normally till the soil; that is, logging,
burning, grazing, chopping, choppingand burning,
and shearing and windrowing. Disking and root
raking till the soil.

The following examples illustrate the use of
the procedure and subfactor tables. The first
situation is a disked site that is 6-months old on a
10-percent slope. The site has 70 percent bare soil,
with a canopy over 20 percent of the bare soil. The
canopy height is 0.5 meters. Topsoil is present,
containing a good, fine root mat. The subsoil has
good permeability and structure. Vegetation has

invaded, with new, fine roots occupying 25
percent of the bare soil. Half the new roots are
lateral. The disk furrows are 20 degrees off
the contour. The subfactor values are:

. Subfactor Source of
Subfactors

value value
Bare soil, residual binding,
and soil reconsolidation 194  Table4a
Canopy 83 Tables
Invading vegetation 82 Table6
Contour tillage 89 Table8

The cover-management factor (C) for this disk-
ed site becomes:
C = (.194) (.83) (.82) (.89)
C=0.118

The second example, logging on a 10-percent
slope, is an untilled situation: Logging exposed 15
percent bare soil, 30 percent of which has a 1.0

Table 3.—Effect of bare soil, fine root mat of trees, and soil reconsolidation on

UNTILLED SOILS.

Percent of bare soil with dense mat of fine
roots in top 3 centimeters of soil.

Percent

bare soil 100 90 8 70 6 50 40 3 2 10 0
0 0000
1 0004 0004 0005 0006 0007 0008 0010 0012 .0014 .0016 0018
2 0008 0008 0010 0012 0014 0017 0020 0023 0027 0031 .0036
5 003 003 003 004 005 .006 .007 008 009 011 012
10 005 005 006 008 009 011 013 015 .017 020 023
20 011 012 014 017 00 024 028 033 038 .04 050
30 017 018 020 025 029 036 042 050 059 068 077
s w03 4 0z 03 042 049 058 068 079 092 104
50 030 032 038 045 054 064 074 088 103 118 135
60 037 0% .43 055 067 079 092 109 127 147 167
70 047 49 054 068 083 098 117 138 161 187 212
80 055 058 066 081 098 118 141 is4 192 21 252
85 066 069 078 095 115 138 165 195 228 264 300
90 o075 080 089 A1l 133 157 187 222 260 301 342
9 086 .09 102 25 55 182 217 255 298 45 302
100 099 104 117 144 180 207 248 293 M2 39 450




Table 4.—Effect of bare soil, soil reconsolida-
tion an