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Introduction

Soil is formed when chemical, physical, and biological weathering processes break down underlying
bedrock. It may take hundreds or thousands of years for one foot of soil to develop. Soils have properties
like texture, structure, porosity, and chemistry that are determined by the parent bedrock material, but
may also be influenced by the actions we take to alter the soil profile. Soil fertility, or the ability of soil to
sustain life, is the product of a combination of those properties. The alteration or destruction of one or
more of these properties may have serious adverse effect on the soil’s ability to grow stabilizing
vegetative cover.

Erosion is the detachment of a portion of the soil profile or soil surface. This can occur by either the
impact of raindrops, or by the shear forces of water flowing across the soil surface. Soil particles can be
transported a short distance (like the splash from a raindrop impact), or may be transported a longer
distance (to the bottom of the slope, or into a water conveyance) before being deposited. The transport
and deposition process is called sedimentation.

Erosion and sedimentation are natural processes. These processes occur daily, on all land, as the result of
wind, water, ice, and gravity. However, the effect of natural erosion is usually only noticeable on a
geologic time scale. The global average, natural geologic rate of soil erosion is about 0.2 tons per acre per
year. This is approximately equal to the rate that soil is being created by the weathering of bedrock and
parent material. Disturbance of the soil surface, including activities like construction, farming, or logging,
greatly increases the amount of sediment loss from the site due to erosion. Soil loss from pastureland
averages 1.5 tons per acre per year. Cultivated cropland can lose 20 tons per acre per year. Major land
disturbances, such as mines or construction sites, can experience annual soil loss from 150 to 200 tons per
acre. Erosion may occur unnoticed on exposed soil even though large amounts of soil are being lost. One
millimeter of soil removed from an area of one acre weighs about five tons. Five tons of silty clay loam
equates to about 4.5 cubic yards of soil. Lost soil is a lost resource of the property. Lost soil may carry off
important nutrients needed for reestablishing effective, attractive vegetation after the site development is
complete. If erosion is severe enough, soil might have to be brought in from other locations to regrade
eroded areas, or to provide a suitably fertile growing medium for vegetation establishment.

Sediments that escape the site will eventually enter a stream or wetland. Solids suspended in the water
column will interfere with the photosynthesis of plant life that form the base of the aquatic system food
web. Sediments may carry other pollutants, in the form of metals, pesticides, or nutrients, into streams, or
cause organic enrichment of streams, which also disrupts the food web. Suspended sediments increase the
costs of drinking-water treatment for municipalities.

Sediment deposition changes the flow characteristics of a water body. These changes may result in
physical hindrances to navigation or increased possibility of flooding. Deposits may actually cause further
erosion within a water body if the deposit occurs at a critical spot. Sedimentation in wetlands can alter the
hydrology or destroy hydric vegetation. Sedimentation that occurs in streams can cover up habitat that
certain integral parts of the food web rely on. Certain types of soil particles actually bind to the gills of
aquatic insects or fish. Sediment may also smother nesting sites for fish or amphibians, or cover mussel
beds that filter significant quantities of pollutants from water that ultimately becomes our drinking water.

The average erosion from a designated area over a designated time may be computed by using the
Revised Universal Soil Loss Equation (RUSLE). RUSLE is an erosion model developed by the U. S.
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Department of Agriculture to help make good decisions in soil conservation planning. It is a set of
mathematical equations used to determine what conservation practices might be applied to a landscape to
reduce or limit the amount of erosion and sediment loss. The original application for RUSLE was
agriculture, primarily cropland production. Subsequent revisions have widened the program’s applicability
to be useful to other land-disturbing activities like mining, forest management, and construction sites.

The four major factors that RUSLE uses to compute the amount of soil loss from a site are: climate, soil
erodibility, topography, and land use. The important climatic variables are the amount of rainfall and the
intensity of the rainfall. Soils differ in their inherent erodibility, which is based on the previously
mentioned properties: texture, structure, porosity, and chemistry. Climate and soil information are
obtained from regionally mapped or surveyed data. Climatic and soil variables are independent of the
activities we undertake at a worksite, however, the length of time that a bare area is exposed to
precipitation is considered within the climate factor of RUSLE and may considerably affect the soil loss
from the worksite. In this way, phasing and sequencing the surface disturbing activities at a worksite
reduces the total erosion and reduces the amount of sediment that must be controlled by other means.

Site topography, ground cover, and BMPs use are the most variable factors in determining erosion. These
three factors are also what we have control over. Slope length, slope steepness, and slope shape are the
important components of topography. Much of the work done at construction sites is to change the slope
length, steepness, or shape to make the property better suited for development. Obviously, the original
vegetation must be disturbed to accomplish this work, however, ground cover is the single most
influential variable in determining soil loss. The soil loss from a site that has been graded bare and has no
BMP’s in use may be 100 times the soil loss from the same site with an average stand of grass present.
BMP’s can reduce the amount of sediment leaving the site, but no single practice is 100% effective.

There are two types of BMP’s. One type, erosion prevention practices are ground covers that prevent
any of the types of erosion from occurring. Ground covers include vegetation, riprap, mulch, and blankets
that absorb the energy of a raindrop’s impact and reduce the amount of sheet erosion. Diversions, check
dams, slope drains, and storm drain protection, while they may also trap sediment, are primarily used to
prevent rill and gully erosion from starting. Rill and gully erosion are more difficult and expensive to
repair, and result in greater volumes of sediment to control.

The second type, sediment control practices attempt to prevent soil particles that are already being
carried in stormwater from leaving the site and entering streams or rivers. Silt fence, sediment traps,
sediment basins, check dams, and even vegetative cover are sediment control practices. Of course, all
BMP’s must be chosen carefully, located and installed correctly, and maintained well to be effective at
keeping sediment on a site.

It is important to note that a particular BMP may be an erosion prevention practice, or a sediment control
practice, or it may serve both purposes at the same time.

Using RUSLE as our model, we can see that a combination of erosion prevention, consisting of leaving
original vegetation and reestablishing vegetative cover, as well as sediment controls, like silt fences and
sediment basins can prevent sediment loss from a construction site.





