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INTRODUCTION

These guidelines are intended to provide the designer, contractor and builder with
design criteria and minimum standards for the installation of erosion and sediment
controls to comply with the Jasper County’s Erosion and Sediment Control Regulations.
The regulations were enacted to protect the health, safety, and property of the citizens
of Jasper County and to help protect area water resources from pollution due to erosion
and transportation of sediment. The regulations are applicable to all land development
and land disturbance activity within the unincorporated urbanized areas of Jasper
County (As defined by the 2000 Census) where the area of disturbance is greater than
1.0 Acres. The regulations requiree that no person cause or allow sediment to be
deposited in any public street, public land, or on any property not under their control as
a result of land disturbance of more than 1.0 Acres resulting from construction activities.

You can comply with the regulations by meeting the following objectives:
a. Minimize the area disturbed by construction and development;
b. Provide for containment of sediment until areas are stabilized:
c. Stabilize disturbed areas as soon as practical after project completion; and

d. Provide permanent erosion, drainage, and detention controls.

GENERAL DESIGN GUIDELINES

Erosion is a natural process where soil and rock are loosened and removed. Natural
erosion normally occurs at a very slow pace, but when land is disturbed on a
construction site, the erosion rate often increases dramatically. When erosion occurs on
a construction site and runoff carries sediment off the site, there is often a negative
impact on downstream drainage systems and water quality.

The purposes of erosion and sediment controls are to minimize the amount of erosion
that occurs as a result of construction activity and to prevent the sediment that is
produced from leaving the property. Effective erosion and sediment control requires that
the soil surface be protected from the erosive forces of wind, rain, and runoff and that
the eroded soil be captured and retained onsite. The following principles are effective
when they are integrated into a system of control practices and management
techniques to control erosion and prevent sedimentation offsite.

When designing sediment and erosion controls, it is necessary to determine whether
there is sheet flow or concentrated flow of stormwater on the property. Sheet flow
occurs on gently sloping land without defined drainage ways. The stormwater tends to
disperse evenly across the property, although the drainage may be in one direction due
to the overall slope of the property. Concentrated flow occurs on property where there
are defined drainage ways that may range from gentle swales to clearly defined
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waterways. It is possible to have a combination of sheet flow and concentrated flow on
the same property.

Erosion Protection

Proper planning will help identify potential erosion problems, particularly highly
susceptible areas, such as areas of concentrated flow. Removing the vegetative cover
and altering the soil structure by clearing, grading, and compacting the surface
increases an area's susceptibility to erosion. Scheduling can be a very effective means
of reducing erosion. Schedule construction activities to minimize the exposed area and
the duration of exposure. Apply stabilizing measures as soon as possible after the land
is disturbed. Plan and implement temporary or permanent vegetation, mulches, or other
protective practices to correspond with construction activities. Protect channels from
erosion forces by using protective linings and the appropriate channel design. Consider
possible future repairs and maintenance of these practices in the design. In scheduling,
take into account the season and the weather forecast.

Clearing existing vegetation reduces the surface roughness and infiltration rate and
increases runoff velocities and volumes. This is particularly a concern in areas of
concentrated flow. Use measures that break the slopes to reduce the problems
associated with concentrated flow volumes and runoff velocities. Practical ways to
reduce velocities include conveying stormwater runoff away from steep slopes to
stabilized outlets, preserving natural vegetation where possible, and mulching and
vegetating exposed areas immediately after construction.

Sediment Containment

Even with careful planning some erosion is unavoidable, and the resulting sediment
must be trapped on the site. In areas where runoff occurs primarily as sheet flow,
containment of sediment is relatively simple. In these areas, temporary containment
devices may be sufficient. Where concentrations of flow occur, containment of sediment
becomes more difficult as the rate and volume of flow increase. In these areas, more
extensive or permanent control devices need to be provided. Areas of steep topography
and cut or fill slopes need to be given special consideration. Due to the environmental
sensitivity of streams, rivers, losing streams, sinkholes, and mining features, special
consideration also needs to be given to these areas. Plan the location where sediment
deposition will occur and maintain access for periodic removal of accumulated
sediment. Protect low points below disturbed areas by building barriers to reduce

sediment loss. Sediment traps and basins should be constructed before other land-
disturbing activities.

Temporary Versus Permanent Controls

Temporary controls, such as straw or hay bale dikes, silt fences, erosion control
blankets, etc., are provided for the purpose of controlling erosion and containing

sediment until construction is complete. Temporary controls are not needed after the
area is stabilized.



Permanent controls consist of riprap, concrete trickle channels, detention basins, etc.,
which will remain in place through the life of the development. It is possible for the same
facility to serve both a temporary and permanent purpose.

Maintenance

Inspection and maintenance are vital to the performance of erosion and sedimentation
control measures. If not properly maintained, some practices may cause more damage
than they prevent. Always evaluate the consequences of a measure failing when
considering which control measure to use, since failure of a practice may be hazardous
or damaging to both people and property. For example, a large sediment basin failure
can have disastrous results, and low points in dikes can cause major gullies to form on
a fill slope. It is essential to inspect all practices to determine that they are working
properly and to ensure that problems are corrected as soon as they develop.

DESIGN STANDARDS AND CRITERIA

Following are erosion and sediment control practices to consider for each project as
needed. Other methods that achieve the ordinance requirements are encouraged. It is
important to coordinate the temporary erosion control measures with the permanent
control features to assure economical, effective, and continuous erosion control.
Sufficient land area and/or easements must be available for the construction and
maintenance of all erosion and sediment control devices to be used during construction.

Erosion Protection

Grading

Prior to grading, topsoil should be stripped from the site and stockpiled for reuse. To
minimize the potential for future erosion, the maximum grades of cut or fill slopes should
not exceed 33 percent (3:1). Cut or fill slopes should also not exceed 15 feet in vertical
height unless a horizontal bench area at least five feet in width is provided for each 15
feet of vertical height. To provide for flow of stormwater over grassed areas the
minimum slope should not be less than one percent (100:1).

Cut and Fill Slopes

Cut and fill slopes need to be protected from erosion by constructing bale dikes, silt
fences, diversion berms, or swales along the top of the slope. Where drainage must be
carried down the slopes, pipe drains, concrete flumes, riprap chutes, or other
nonerosive surfaces need to be provided. Suitable erosion control measures, such as
riprap silting basins, should be provided at the bottom of the slope. Diversions should be
maintained until permanent growth is firmly established on the slopes. Typical diversion
details for swales and dikes are shown in Figures 1 and 2, respectively. For proper
drainage, a minimum one percent (100:1) grade must be provided for the swale or along



the up-slope side of the dike. The dike must be compacted to a density equal to the
adjoining area.

Figure 1. Diversion Swale
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Channels and Swales

Permanent channels and swales should be provided with a stabilized invert (bottom of
the channel or swale) consisting of sod, erosion control blankets or a non-erosive lining.

A channel can be lined with sod where the average velocity of flow is five feet per

second or less and there is no base flow. For channels with a bottom width less than 15
feet, sod should extend up the side slope to a minimum height of six inches above the
toe (Figure 3). Channels with a bottom width of fifteen feet or greater should be graded
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as shown in Figure 4, and a low flow area 15 feet in width should be lined with sod.
Commercial erosion control blankets may be used in lieu of sod. The remainder of the
channel slopes should be seeded and muiched as provided above.

Figure 3. Channel (Bottom < 15 ft Wide)

~—HAY BALE DIKE OB &ILT FENCE

FSEED AND MULCH PER. APPENDIX
© k—LIMs oFsop - ——

y ‘ig*"“"" . F-CHANNEL WIDTH —

U
P YT

DR LN
-k

Figure 4. Channel (Bottom > 15 ft Wide)
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In grass channels where base flow occurs, a nonerosive low-flow channel of riprap or
concrete should be provided. Low flow channels should have a minimum capacity of
five cubic feet per second. For channels with an average velocity of five feet per second

or greater, a non-erosive lining of riprap, concrete, or other approved material should be
provided.



Erosion protection should be provided at storm sewer and culvert outlets. Minimum
erosion protection should typically consist of a flared end section or a concrete headwall
and a non-erosive lining. Non-erosive lining should consist of riprap or a suitable
substitute. Field stone, gabions, or riprap should extend to the point at which average
channel velocity for the peak flow rate from the minor (2 year) storm has decreased to
five feet per second maximum. The length of protective lining to be provided should be
as shown in Figure 5 for average outlet velocities up to ten feet. For average outlet
velocities greater than ten feet per second, the Missouri Department of Transportation

Figure 5. Outlet Protection
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standard energy dissipater headwall or other suitable substitute should be used. The
height of erosion protection should not be less than the top of the pipe. Toewalls should
be provided at the down-stream end of all headwalls and flared end sections. Toewalls
should typically extend a minimum of 18 inches below channel grade.

Figure 6. Curb Opening Erosion Protection
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Where drainage flows from paved areas to grass areas through curb openings, erosion
protection should be provided as shown in Figure 6. The riprap discharge area should

be a minimum of 5 feet on a side and one-foot deep with a border of 2-inch by 12-inch
CCA boards.

In grass channels, grades and velocities may be controlled by use of grade checks and
drop structures. Grade checks should be placed in natural channels where average

velocity for the peak flow rate from the minor storm exceeds five feet per second for
post-development conditions.

Erosion protection should be provided at spillways and outlet structures for detention
ponds. Erosion protection should extend to the point where flow has been stabilized and

average velocity in the outlet channel does not exceed the erosive velocity of that
channel.

Seeding and Mulching

As soon as practical, disturbed areas should be seeded and mulched to reduce the
potential for further erosion. Seeding may be permanent if all work in the disturbed area
is complete or temporary if the area is to be disturbed again at a later date. Proper
seedbed preparation, selection of appropriate species, and use of quality seed are
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important. Failure to carefully follow established guidelines and recommendations,

below or provide by suppliers, can result in an inadequate or short-lived stand of
vegetation that will not control erosion.

Seedbed Preparation. Good seedbed preparation is essential to successful plant
establishment. Before preparing seedbeds, complete grading and install all necessary
erosion control practices, such as dikes, waterways, and basins. Steep slopes should
be minimized because they make seedbed preparation difficult and increase the erosion
hazard. If soils become compacted during grading, loosen them to a depth of 6-8 inches
using a ripper, harrow, or chisel plow. If recent tillage operations have resulted in a
loose surface, additional roughening may not be required except to break up large
clods. If rainfall causes the surface to become sealed or crusted, loosen it just prior to
seeding by discing, raking, harrowing, or other suitable methods. Slopes steeper than
33 percent (3:1) grade should be grooved or furrowed on the contour before seeding. A
good seedbed is well pulverized, loose, and uniform. Prior to permanent seeding, a
minimum depth of two inches of loose topsoil should be spread on areas to be seeded.

Where hydro-seeding methods are used, the surface may be left with a more irregular
surface of large clods and stones. ’

Lime should be applied according to soil test recommendations. If the pH (acidity) of the
soil is not known, an application of ground agricultural limestone at the rate of two
tons/acre is usually sufficient. Lime should be applied uniformly and incorporated into
the top 4-6 inches of soil. Soils with a pH of six or higher need not be limed.

Fertilizer should also be applied based on soil tests. When these are not possible, apply
a 10-10-10 grade fertilizer at 700-1,000 Ibs. per acre. Fertilizer should also be
incorporated into the top 4-6 inches of soil.

Seeding. Disturbed areas that will not be brought to final grade for a period of more
than 14 working days need to be temporarily stabilized by planting rapid-growing annual
plants, which sprout and grow rapidly and survive for only one season, are suitable for
establishing initial or temporary vegetative cover. Annual rye grass, wheat, or oats
should be used for temporary seeding. Temporary seeding controls runoff and erosion
until permanent vegetation or other erosion control measures can be established.
Temporary seeding also preserves the integrity of earthen sediment control structures
such as dikes, diversions, and the banks of dams and sediment basins. It can also
reduce the amount of maintenance associated with these devices. For example, the
frequency that sediment basins will have to be cleaned out will be reduced if watershed
areas, outside the active construction zone, are stabilized. In addition, it provides
residue for soil protection and seedbed preparation and reduces problems of mud and
dust production from bare soil surfaces during construction. Applications of this practice
include diversions, dams, temporary sediment basins, temporary road banks, topsoil
stockpiles and completed areas not ready for permanent seeding.

Temporary seeding provides protection for no more than one year, during which time
permanent stabilization should be initiated. Permanent seeding should be applied based
on your supplier's recommendation or as follows.
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