List of Acronyms

List of Acronyms

AASHTO

American Association of State Highway and Transportation Officials

AMD Acrylamide Polymer
BFM Bonded Fiber Matrix
BMP(s) Best Management Practice(s)
CFS Cubic Feet Per Second
CMP Corrugated Metal Pipe
DHEC South Carolina Department of Health and Environmental Control
ECB Erosion Control Blanket
EPA United Stated Environmental Protection Agency
EPSC Erosion Prevention and Sedimentation Control
FDA United States Food and Drug Administration
FGM Flexible Growth Matrix
HDPE High Density Polyethylene
MS4 Municipal Separate Storm Sewer System
MSDS Material Safety Data Sheets
NPDES National Pollutant Discharge Elimination System
PAM Polyacrylamide or Polymer
RCP Reinforced Concrete Pipe
SCS Soil Conservation Service
SWPPP Storm Water Pollution Prevention Program
TRM Turf Reinforcement Mat
VFS Vegetated Filter Strip
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EPSC Design Procedures

Erosion Prevention and Sediment BMP Basic Design Procedures

Control of sedimentation from construction sites is accomplished through the utilization of a variety of
erosion and sediment control Best Management Practices (BMPs). The complexity of the erosion
prevention and sediment control (EPSC) plan varies depending on the individual site conditions. The goal
of implementing the erosion control plan is to limit the quantity of sediment being eroded from, and
leaving a construction site. This is partially accomplished through the implementation of sediment control
BMPs. However, these sediment trapping controls typically only remove a small portion of the clay
particles eroded from the site. The best protection is provided by a combination of practices including
temporary and permanent stabilization, flow diversions, and streambank protection, all which minimize
the amount of soil that is eroded from the site.

Plan land development to control and limit erosion and sediment discharge from construction sites using,
but not limited to, the BMPs listed in this Manual. The goal of these erosion and sediment control BMPs
is to:

Minimize the extent and duration of disturbed soil exposure.

Protect off-site and downstream locations, drainage systems and natural waterways from the impacts
of erosion and sedimentation.

Limit the exit velocities of the flow leaving the site to non-erosive or pre-development conditions.

e Design and implement an ongoing inspection and maintenance plan.

SCDES regulations require that when runoff drains to a single outlet from land disturbing activities

which disturb ten (10) acres or more then a sediment basin must be designed to meet a removal efficiency
of 80 percent for suspended solids or 0.5 mL/L peak settleable concentration, which ever is less. The
design storm event associated with this level of control is the 10-year 24-hour SCS Type 1L, or Type II1
(coastal zone) storm event. Computer software packages and the Design Aids contained in this
handbook may used to calculate trapping efficiencies and peak settleable concentrations.

Land disturbance activities that are greater than five (5) acres require the development of EPSC plans to
achieve an 80 percent design removal efficiency goal. Simply applied, when a site is completely denuded
of vegetation, structural and nonstructural EPSC measures are designed to trap 80 percent of the total
suspended solids (TSS) generated on the site.

Use SCS (Soil conservation Service) procedures to determine runoff amounts. It is important to note that
when a BMP is designed for the 10-year 24-hour storm event, the BMP will have a greater trapping
efficiency for more frequent events such as the 2-year 24-hour storm event.

EPSC plans delineate the following elements:

e All sensitive features.

e Sources of sediment that may potentially leave the site.

e The location and depth of all structural and nonstructural BMPs necessary to achieve the 80 percent
design removal efficiency goal to protect receiving water bodies, off-site areas and all sensitive
features.




EPSC Design Procedures

e Installation and maintenance of required BMPs.

e The sequencing of construction activities to be utilized on the project.

Utilize the following nonstructural site management practices on the design plans where applicable:
Minimize site disturbance to preserve and maintain existing vegetative cover.
Limit the number of temporary access points to the site for land disturbing activities.

Phase and sequence construction activities to minimize the extent and duration of disturbed soil
exposure.

Locate temporary and permanent soil disposal areas, haul roads and construction staging areas to
minimize erosion, sediment transport and disturbance to existing vegetation.

Detailed EPSC plans comply with the following specific standards and review criteria:

Sediment Tracking Control. Locate and utilize stabilized construction entrances at all points of
ingress and egress on the construction site to prevent the transfer of sediment onto public roads and
right-of-ways by motor vehicles and runoff.

Crossings. Minimize the crossing of waterways during construction. Crossings must be approved by
the U.S. Army Corps of Engineers and SCDES . Avoid encroachment into stream buffers, riparian
areas, and wetlands when possible.

Topsoil. Stockpile and preserve topsoil from erosion or dispersal both during and after site grading
operations when applicable.

Temporary Stabilization Measures. Temporary stabilization is required within 14 days after
construction activity is complete unless construction activity is going to resume within 21 days.

Final Stabilization. Prevent soil from eroding after the construction is complete. Final Stabilization of
the site is required within 14 calendar days of construction completion.

Temporary Structural Controls. Design to accomplish maximum stabilization, prevent erosion and
control sedimentation. Design temporary structural controls to control the peak runoff resulting from
the design storm event. Install, maintain, and remove temporary controls according to the
specifications set forth in this BMP Manual.

Permanent Structural Controls. Design all permanent controls including channels, storm sewer inlets,
detention basins, and water quality structures according to State Regulations and to the standards set
forth in the BMP Manual.




Erosion Prevention Measures

Erosion Prevention Measures

Use erosion prevention measures during and after construction site preparation in order to safely convey
clean water to storm drains or adequate watercourses. One or more measures should be utilized as
appropriate during the project's construction phase. Such measures may include but are not limited to:
phasing and construction sequencing, surface roughening, temporary seeding, mulching, erosion control
blankets, and reinforcement matting. Each of these measures is discussed in the Sections below.

In addition to site-specific erosion control measures, the grading plan includes the following general
measures as a minimum:

Vegetated finished cut and fill slopes should not be steeper than 3H:1V, unless an erosion control
blanket or turf reinforcement mat is used.

Do not place cuts or fills close to property, endangering adjoining property without adequately
protecting such properties against erosion, sedimentation, slippage, settlement, subsidence, or other
damages.

Provide subsurface drainage in areas having a high water table to intercept seepage that affects slope
stability, bearing strength, and undesirable wetness.

Do not place fill material where it can slide or wash onto another property.

Do not place fill adjacent to channel banks where it can create bank failure, reduce the capacity of the
stream, or result in downstream sediment deposition.

Include all borrow and disposal areas as part of the grading plan.

Provide adequate channels and floodways to safely convey increased runoff from the developed area
to an adequate outlet without causing significant channel degradation, or increased off-site flooding.

Grade the site to direct flows to appropriate controls.

The following Erosion Prevention Measures are discussed in this handbook:

Surface Roughening

Temporary Seeding

Mulching

Erosion Control Blankets (ECBs)
Turf Reinforcement Mats (TRMs)
Flexible Growth Matrix (FGM)
Bonded Fiber Matrix (BFM)
Permanent Seeding

Sodding

Riprap

Outlet Protection

Dust Control

Polyacrylamide (PAM)




Surface Roughening

Surface Roughening
Plan Symbol

(1) o )

Description

Surface roughening is the creation of horizontal grooves, depressions, or steps that run parallel to the
contour of the land. The following surface roughening measures are approved for use:

e Tracking (driving a crawler tractor up and down a slope, leaving the cleat imprints parallel to the
slope contour).

e Stair-step grading.

e Grooving (using disks, spring harrows, or teeth on the bucket of a front-end loader).

Tracking

Description
Tracking is defined as driving tracked machinery up and down slopes, leaving the cleat imprints parallel
to the slope contour.

When and Where to Use It
To slow erosion, perform tracking as soon as possible after the vegetation has been removed from the
slope. Use tracking with temporary seeding and temporary mulching to stabilize an area.Perform tracking
immediately after grading activities have ceased (temporarily or permanently) in an area.

Installation
Avoid excessive compacting of the soil surface when tracking since beeause soil compaction inhibits
vegetation growth and causes higher runoff rates. As few passes as possible should be made with the
machinery in order to minimize compaction

Seed and mulch surface roughened areas by the means of tracking within 14 days.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each rainfall event that produces /2-inches or
more of precipitation.
If rills (small watercourses that have steep sides and are usually only a few inches deep) appear, re-
grade and re-seed immediately.

Stair-Step Grading

Description

Stair-Step Grading is defined as cutting stair-steps into slopes with each step having a maximum
horizontal distance of 4-feet and a maximum vertical distance of 4-feet.
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Surface Roughening

. : hen re to Use It .
To slow erosion, perform stair step graw vva d % removal of vegetation from the slope.

Stair step grading is applicable on cut slopes with a gradient steeper than 3H:1V but less than 2H:1V.
Stair-step grading is applicable on any material soft enough to be moved with a bulldozer. Stair-step
grading works well with soils containing large amounts of small rock. Prepare stairs wide enough to work
with standard earth moving equipment. Stair-step grading is used with seeding to stabilize an area.

Installation
The ratio of vertical cut distance to horizontal distance is steeper than 1V:1H and the horizontal portion of
the “step” slopes towards the vertical wall.

Seed and stabilize areas graded in this manner within 14 days.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each rainfall event that produces '4-inches or
more of precipitation.
If rills (small watercourses that have steep sides and are usually only a few inches deep) appear, re-
grade and re-seed immediately.

Grooving

Description

Slope Grooving is defined as using machinery to create a series of ridges and depressions that run
perpendicular to the slope on the contour.

When and Where to Use It

To slow erosion, perform slope grooving within 7 days after the removal of vegetation from the slope.

Groove cut and fill slopes with a gradient steeper than 3H:1V but less than 2H:1V. Grooving is done by
any implement that is safely operated on the slope.

Slope Grooving is used with seeding and planting to stabilize an area.

Installation
Install slope grooving with any appropriate implement that is safely operated on the slope not causing
undue compaction. Suggested implements include discs, chisel plows, and the teeth on a front-end loader
bucket. Install grooves a minimum of three inches deep and no further than 15 inches apart.

Seed and stabilize areas that are graded in this manner within 14 days.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each rainfall event that produces Ys-inches or
more of precipitation.
If rills (small watercourses that have steep sides and are usually only a few inches deep) appear, re-
grade and re-seed immediately.
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Surface Roughening

Surface Roughening (Tracking) Surface Roughening (Tracking)

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Rllls appear Re-grade and re-seed area immediately.

SCDES 03/2025

SC oo DES ° !
L



Temporary Seeding

Temporary Seeding

Plan Symbol

Description

The purpose of temporary seeding is to reduce erosion and sedimentation by stabilizing disturbed areas
that would otherwise lay bare for long periods of time before they are worked or stabilized. Temporary
seeding is also used where permanent vegetation growth is not necessary or appropriate.

When and Where to Use It
Temporary seeding is used on exposed soil surfaces such as denuded areas, soil stockpiles, dikes, dams,
banks of sediment basins, banks of sediment traps, and temporary road banks. Temporary seeding
prevents and limits costly maintenance operations on other sediment control structures. Sediment clean-
out requirements for sediment basins, sediment, traps, and silt fence is reduced if the drainage area is
seeded when grading and construction operation are not taking place.

Temporary stabilization is required within 14 days after construction activity is complete unless
construction activity is going to resume within 21 days. Cover seeded areas with an appropriate mulch
to provide protection from the weather. When the temporary vegetation does not grow quickly or thick
enough to prevent erosion, re-seed as soon as possible. Keep seeded areas adequately moist. Irrigate the
seeded area if normal rainfall is not adequate for the germination and growth of seedlings. Water seeded
areas at controlled rates that are less than the rate at which the soil can absorb water to prevent runoff.
Runoff of irrigation water wastes water and can cause erosion.

Seed Selection
Seed selection is based on geographical location, soil type and the season of the year in which the
planting is to be done. Use the tables in Appendix C as a guide for conventional tillage methods (plowing,
seedbed preparation, hydroseeding, etc). If a fast growing crop to nurse the permanent specie or species is
required, then use the mix rate. Failure to carefully follow agronomic recommendations results in an
inadequate stand of temporary vegetation that provides little or no erosion control.

Installation

Tillage
If the area has been recently plowed, no tillage is required other than raking or surface roughening to
break any crust that has formed leaving a textured surface. Disk the soil for optimal germination when the
soil is compacted less than 6-inches.

Soil Testing

Soil testing is available through Clemson University Cooperative Extension Service.

SCDES 03/2025
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Temporary Seeding

L . : Lim , ,
Lime is not required for temporary seeding unless a soil test shows that the soil pH is below 5.0. It may be
desirable to apply lime during the temporary seeding operation to benefit the long-term permanent
seeding. Apply a minimum of 1.5 tons of Lime/acre (70 pounds per 1000 square feet) if it is to be used.

Fertilizer
Apply a minimum of 500 pounds per acre of 10-10-10 fertilizer (11.5 pounds per 1000 square feet) or
equivalent during temporary seeding unless a soil test indicates a different requirement. Incorporate
fertilizer and lime (if used) into the top 4-6 inches of the soil by disking or other means where conditions
allow.

Seeding
Loosen the soil surface before broadcasting the seed. Apply seed evenly by the most convenient method
available for the type of seed used and the location of the temporary seeding. Typical application methods
include but are not limited to cyclone seeders, rotary spreaders, drop spreaders, broadcast spreaders, hand
spreaders, cultipacker seeder, and hydro-seeders. Cover applied seed by raking or dragging a chain, and
then lightly firm the area with a roller or cultipacker.

Mulching
Use mulch with temporary seed applications to retain soil moisture and reduce erosion during the
establishment of vegetation. Typical mulch applications include straw, wood fiber, hydromulches, BFM
and FGM. Use hydromulches with a minimum blend of 70% wood fibers.

The most commonly accepted mulch used in conjunction with temporary seeding is small grain straw.
This straw should be dry and free from mold damage and noxious weeds. The straw may need to be
anchored with netting or emulsions to prevent it from being blown or washed away. Apply the straw
mulch by hand or machine at the rate 1.5-2 tons per acre (90 pounds per 1000 square feet). Frequent
inspections are necessary to check that conditions for growth are good.

Irrigation
Seeded areas should be kept adequately moist. Irrigate the seeded area if normal rainfall is not adequate
for the germination and growth of seedlings. Water seeded areas at controlled rates that are less than the
rate at which the soil can absorb water to prevent runoff. Runoff of irrigation water wastes water and can
cause erosion.

Re-seeding
Re-seed areas where seeding does not grow quickly, thick enough, or adequately to prevent erosion. Base
seed selection should on the requirements of local Specifications.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each rainfall event that produces Ys-inches or
more of precipitation.
Cover seeded with mulch to provide protection. Frequent inspections are necessary to check that
conditions for growth are good.
Supply temporary seeding with adequate moisture. Supply water as needed, especially in abnormally
hot or dry weather or on adverse sites. Control water application rates to prevent runoff.

SCDES 03/2025
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Temporary Seeding

e Base seed selection on local Specifications.
e Re-seed areas where the plants do not grow quick enough, thick enough, or adequately enough to
prevent erosion should be re-seeded.

Temporary Seeding

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Slope was improperly dressed before Roughen slopes. Furrow along the contour of areas to be
application. seeded.

Follow recommended application rates. Count the number of
Coverage is inadequate. seedbags to ensure the correct amount of material is being
applied. Reapply to thin areas.

Apply straw mulch to keep seeds in place and to moderate soil
Seeds fail to germinate. moisture and temperature. In arid areas, temporary irrigation
may be necessary.

Seeded slope fails. Fill in rills and re-seed; fertilize, and mulch slopes.

Allow at least 24-hours for the materials to dry before a rain
Seeding is washed off slope. event. Follow manufacturer's recommendations. Reapply
where necessary.

Use other BMPs to limit flow on stabilized area and to reduce
slope lengths. Do not use to stabilize areas with swift moving
concentrated flows.

Excessive water flows across stabilized
surface.
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Mulching

Mulching

Plan Symbol

Description

Mulching is a temporary soil stabilization erosion control method where materials such as grass, hay,
wood chips, wood fibers, or straw are placed on the soil surface. In addition to stabilizing soils, mulching
enhancse the absorption of water by the soil, reduce evaporation losses, regulate soil temperatures, and
reduce the speed of storm water runoff over an area.

When and Where to Use It
Use erosion control mulching on level areas or on slopes up to 50 percent. Where soil is highly erodible,
nets should only be used in connection with organic mulch such as straw and wood fiber.

Mulch is an effective ground cover when the establishment of vegetation is improbable due to severe
weather conditions (winter conditions), poor soil, or steep slopes.

Installation
Grading is not necessary before mulching but may be required if vegetation is expected to grow.

Anchor loose hay or straw by applying tackifier, stapling netting over the top, or crimping with a mulch-
crimping tool.

Effective use of netting and matting material requires firm, continuous contact between the materials and
the soil. If there is no contact, the material will not hold the soil and erosion will occur underneath the
material.

Materials that are heavy enough to stay in place (for example, bark or wood chips on flat slopes) do not
need anchoring.

Apply hydro-mulch in spring, summer, or fall to prevent deterioration of mulch before vegetation
becomes established.

There must be adequate coverage to prevent erosion, washout, and poor plant establishment. If an
appropriate tacking agent is not applied, or is applied in insufficient amounts, mulch is lost to wind and
runoff.

Inspection and Maintenance
e Inspect every 7 calendar days and within 24-hours after each rainfall event that produces Ys-inches or
more of precipitation.
e Repair or replace damaged areas of mulch or tie-down material immediately.

SCDES 03/2025
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Mulching

Straw Mulch Straw Mulch with Tackifier

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Anchor straw mulch in place by applying a tackifier, crimping,
punching, or track walking. May need to use a different BMP.

Mulch blows away.

Follow recommended application rates. Ensure that the correct

Coverage is inadequate. amount of material is implemented. Reapply as necessary.

Mulch has washed away. Do not place mulch in co::s:st;aat%d flow areas. Reapply as

Area was improperly dressed before Remove existing vegetation and roughen embankment and fill
application. areas by rolling with a punch type roller or by track walking.

Use other BMPs to limit flow onto stabilized area and/or to reduce
slope lengths. Do not use to stabilize areas with swift moving
concentrated flows.

Excessive water flows across
stabilized surface.
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Erosion Control Blankets

Erosion Control Blankets (ECBs)

Plan Symbol

Description

Temporary erosion control blankets (ECBs) are products composed primarily of biologically,
photochemically or otherwise degradable constituents such as wheat straw, coconut fiber, or aged curled
excelsior wood product with longevity of approximately 1- to 3-years.

When and Where to Use It
ECBs are used for the temporary stabilization of soil immediately following seeding until the vegetative
cover has grown and becomes established. ECBs provide temporary protection by degrading over time as
the vegetation becomes established. Some products are effective for a few months while others degrade
slowly and are effective for up to 3-years.

ECB Categories

e C(lass A (Slope Applications Only)
e (lass B (Channel Applications Only).

Class A ECBs are for slope applications only.
e Applicable for slopes 2H:1V or flatter only. Slopes greater than 2H:1V require Turf Reinforcement
Matting (TRM).

Class B ECBs are for channel applications.

e Applicable for channels and concentrated flow areas with a maximum calculated shear stress less
than 1.75 Ib/f®. Channels and concentrated flow areas with design shear stresses greater than 1.75
1b/ft* require TRM

All acceptable Class A and Class B temporary erosion control blankets consisting of straw, coconut, or

straw-coconut blends meet the following requirements:

e Utilize non-organic, photodegradable or biodegradable polypropylene netting.

e Consist of double netted matting, defined as matting with netting on both sides of the blanket. The
top netting is degradable polypropylene with a maximum mesh opening of 0.75 inches by 0.75
inches. The bottom is degradable polypropylene with a maximum mesh opening of 0.5 inches by 0.5
inches.

Be sewn on center a maximum of 2.0 inches
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Erosion Control Blankets

All acceptable Class A and Class B temporary erosion control blankets consisting of curled excelsior
fibers meet the following requirements:

e Utilize non-organic, photodegradable or biodegradable polypropylene netting

e Consist of double netted matting. Double netted matting is matting with netting on both sides of the
blanket. The degradable polypropylene top netting requires a maximum mesh opening of 1.0-inches
by 1.0-inches, while the degradable polypropylene bottom netting requires a maximum mesh opening
of 1.0-inches by 1.0-inches

e Consist of curled excelsior interlocking fibers with 80% of the fibers a minimum of 6-inches long

e Sewn on center a maximum of 4.0-inches.

Use Class A and Class B temporary erosion control blankets having the following Minimum Average
Roll Values (MARV) for physical properties, as derived from quality control testing performed by a
Geosynthetic Accreditation Institute — Laboratory Accreditation Program (GAI-LAP) accredited
laboratory:

Minimum mass per unit area (ASTM D6475) of 6 oz/yd* (203 g/m®)

Minimum thickness (ASTM D6525) of 0.25-inches (6 mm)

Minimum initial grab tensile strength (ASTM D6818) of 75 x 75 1b/ft. (1 x 1 kN/m)

Minimum roll width of 48-inches (1.22 m)

For Class B channel applications, a minimum unvegetated shear stress of 1.0 1b/ft* (48 N/m®) based
on short-term peak flow duration of 0.5 hour is required.

Installation
Grade and compact areas to be protected with ECBs as indicated on the plans.

Remove large rocks, soil clods, vegetation, and other sharp objects that could keep the ECB from intimate
contact with subgrade.

Prepare seedbed by loosening 2 to 3 inches of soil above final grade.

The proper installation of ECBs is different for each product, therefore the recommended installation
procedure from the specific manufacturer should be followed.

When requested, a Manufacturer’s Representative may be required to be on-site to oversee and approve
the initial installation of the ECB. When requested, a letter from the Manufacturer approving the
contractor installation may be required.

Inspection and Maintenance
Inspect areas protected by ECBs for dislocation or failure every 7 calendar days and within 24-hours
after each storm that produces '4-inch or more of rain.
Conduct regular inspections until grasses are firmly established.
Adhere to the pinning or stapling pattern as shown on the Manufacturer’s installation sheet. If there
is evidence that the ECB is not securely fastened to the soil, require extra pins or staples to inhibit the
ECB from becoming dislodged.
If washout or breakage occurs, repair all damaged areas immediately by restoring the soil on slopes or
channels to its finished grade, re-apply fertilizer and seed, and replacing the appropriate ECB material
as needed.
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Erosion Control Blankets

“ ECB Channel Design Criteria “

The design of a permanent conveyance with a grassed or vegetative lining should address the bare
condition prior to vegetation being established. An ECB will protect the conveyance during this period.
Use both the tractive force and the permissible velocity methods to determine the level of protection that
is required.

The design of ECBs is based on the anticipated shear stresses and maximum flow velocities the fabric
will encounter. Once the design shear stresses and maximum flow velocities are known, select a
corresponding ECB that meets the conditions from the SCDOT approved product list.

e The governing equation for maximum channel shear stress is:

T=vd,S

Where:

T = maximum shear stress (Ibs/ft?)

Y = unit weight of water = 62.4 Ibs/ft’

d, = maximum normal channel flow depth (ft)
S = channel bed slope (ft/ft)

The following variables are required to determine the maximum velocity in a channel for a 10-year 24-
hour storm event.

e Design peak flow rate value in cubic feet per second (cfs) for the 10-year 24-hour storm,
e Channel dimensions designed to carry the peak flow rate. For simplicity, all channels will be assumed
to be trapezoidal in shape,
e Channel bed slope,
e Manning’s channel roughness coefficient (n) of the ECB from the following conditions:
Bare ECB with no vegetation,
ECB with maintained vegetation, and
ECB with un-maintained vegetation, and
Normal channel flow depth (d,) based on peak flow rate, channel dimensions and Manning’s n value.

The governing equation for maximum velocity is Manning’s Equation:

V=(1.49/n) R**S"”

Where :

\Y = Maximum velocity (ft/sec)

n = Manning’s channel roughness coefficient

R = Hydraulic radius of the flow based on d, (ft)
S = Channel bed slope (ft/ft)
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ECB Slope Application ECB Slope Application

Erosion Control Blankets

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions
Undercutting occurs along the top of the ||| Dig a 6-x 6-inch trench along the top of the slope and anchor
slope. blanket into trench by back filling and tamping the soil.
Blankets separate along the seams. Overlap adjacent blanket 2- to 3-inch and staple every 3-feet.

Shingle the blanket so the top blanket covers the bottom
blanket by 6-inches and staple through the overlapped areas
every 12-inches.

Blanket does not make complete contact ||| Prepare the soil surface by removing rocks, clods, sticks and
with the soil surface. vegetation, fill in rill, and uneven areas.
i . - I Use other BMPs to limit flow on stabilized area. Use other |
Excessive water flows across stabilized -
BMPs to reduce slope lengths. Do not use to stabilize areas
surface. . . :
with swift moving concentrated flows.

Blankets separate where the rolls are

attached end to end.
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Turf Reinforcement Mats

Turf Reinforcement Mats (TRMs)

Plan Symbol

Description

Turf Reinforcement Mats are products composed primarily of nondegradable products that enhance the
ability of living plants to stabilize soils. They bind with roots to reinforce the soil matrix with longevity
greater than 5-years.

When and Where to Use It
Use TRMs where vegetation alone will not hold a slope or streambank. TRMs enable the use of “green”
solutions in areas where only “hard” solutions such as riprap or concrete linings were viable in the past.

TRM Cateqories

e Type 1, Type 2, Type 3, and Type 4.

Types 1 & 2 TRMs are a strong three-dimensional stable net structure. A degradable fiber matrix may be
included to provide immediate coverage for bare soil.

Type 1 matting should be placed on slopes_2H:1V or flatter or in channels where the calculated
design shear stress is 4.0 Ib/ft2 or less and the design flow velocity is up to 10 fps.

Type 2 matting should be placed on slopes 1.5H:1V or flatter or in channels where the calculated
design shear stress is 6.0 Ib/ft2 or less and the design flow velocity is up to 15 fps.

Type 3 TRMs are a strong three-dimensional stable net structure providing sufficient thickness,
strength, and void space to capture and retain soil and allow for the development of root growth and
vegetation within the matrix. Matting of this type should be placed on slopes 1H:1V or flatter or in
channels where the calculated design shear stress is 8.0 1b/ft2 or less and the design flow velocity is
up to 20 fps

Type 4 (High Survivability) TRMs are specially designed geosynthetics for erosion control
applications on steep slopes and vegetated waterways.

All components of Type 4 TRMs should be 100% synthetic and resistant to biological, chemical, and
ultraviolet degradation.

Matting of this type should be placed on slopes 1H:1V or greater or in channels where the calculated
design shear stress is up to 12 1b/ft2 and the design flow velocity is up to 25 fps.

This category is used when field conditions exist with high loading and/or high survivability
requirements such as maintenance, structural backfills protecting critical structures, utility cuts,
potential traffic areas, abrasion, higher factors of safety and/or general durability concerns.
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Turf Reinforcement Mats

All primary TRM matrix materials are defined as long-term, non-degradable materials designed to reduce
soil erosion and assist in the growth, establishment, and protection of vegetation for a period of time

%%e?g%lgrssﬁl%tsﬁral components of Type 1 and Type 2 TRMs are 100% synthetic and resistant to
biological, chemical, and ultraviolet degradation. A degradable fiber matrix may be included to provide
immediate coverage for bare soil. All components of Type 3 and Type 4 TRMs are 100% synthetic and
resistant to biological, chemical, and ultraviolet degradation.

Installation
Grade and compact areas to be protected with TRMs as indicated on the plans.

Remove large rocks, soil clods, vegetation, and other sharp objects that could keep the TRM from
intimate contact with subgrade.

Prepare seedbed by loosening 2 to 3 inches of soil above final grade.

The proper installation of TRMs is different for each product, therefore the recommended installation
procedure from the specific manufacturer should be followed.

When requested, a Manufacturer’s Representative may be required to be on-site to oversee and approve
the initial installation of the TRM. When requested, a letter from the Manufacturer approving the
contractor installation may be required.

Inspection and Maintenance
Check areas protected by TRMs for dislocation or failure every 7 calendar days and within 24-hours
after each storm that produces '4-inch or more of rain.

Conduct regular inspections until grasses are firmly established.

Adhere to the pinning or stapling pattern as shown on the Manufacturer’s installation sheet. If there
is evidence that the TRM is not securely fastened to the soil, install extra pins or staples to inhibit the
TRM from becoming dislodged.

If washout or breakage occurs, repair all damaged areas immediately by restoring the soil on slopes or
channels to its finished grade, re-apply fertilizer and seed, and replacing the appropriate TRM
material as needed.

TRM Channel Design Criteria
When designing a permanent conveyance with a grassed or vegetative lining, the design should address
the bare condition prior to vegetation being established. A geotextile lining may be applied to protect the
conveyance during this period. It is important to use both the tractive force and the permissible velocity
methods to determine the level of protection that is required.

The design of TRMs is based on the anticipated shear stresses and maximum flow velocities the fabric
will encounter. Once the design shear stresses and maximum flow velocities are known, a corresponding
TRM that meets the conditions may be selected from the SCDOT approved products list.
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Turf Reinforcement Mats

e The governing equation for maximum channel shear stress is:
t=vd,S

Where :
T = maximum shear stress (Ibs/ft?)
unit weight of water = 62.4 Ibs/ft’

Y
d, maximum normal channel flow depth (ft)
S channel bed slope (ft/ft)

The following variables are required to determine the maximum velocity in a channel for a 10-year 24-
hour storm event.

Design peak flow rate value in cubic feet per second (cfs) for the 10-year 24-hour storm,
Channel dimensions designed to carry the peak flow rate. For simplicity, all channels will be assumed
to be trapezoidal in shape,
Channel bed slope,
Manning’s channel roughness coefficient (n) of the TRM based on the following,
Bare matting with no vegetation,
Matting with maintained vegetation, and
Matting with un-maintained vegetation, and
Normal channel flow depth (d,) based on peak flow rate, channel dimensions, and Manning’s n value.

The governing equation for maximum velocity is Manning’s Equation:

V=(1.49/n) R**S"”

Maximum velocity (ft/sec)

Manning’s channel roughness coefficient
Hydraulic radius of the flow based on d, (ft)
Channel bed slope (ft/ft)
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Turf Reinforcement Mats

TRM Slope Application TRM Channel Application

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Dig trench along the top and bury the blankets. Use staples to anchor

Improper anchoring. : .
prop 9 according to manufacturer's recommendations.

Prepare the soil surface. Remove rocks, clods, and other obstructions.
Fill in rills in uneven areas to promote good contact between mat and
soil.

Undercutting due to inadequate

preparation.

Use other BMPs to limit flow on stabilized area. Use other BMPs to
reduce slope lengths. Do not use to stabilize areas with swift moving
concentrated flows.

Excessive water flows across
stabilized slope surface.
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Flexible Growth Media/Matrix

Flexible Growth Media/Matrix
Plan Symbol

2

Description
A Flexible Growth Matrix (FGM) combines both chemical and mechanical bonding techniques to lock
the matrix in place. FGM is composed of crimped, manmade fibers, organic fibers, and performance-
enhancing additives that form a lofty, interlocking matrix. FGM has air spaces and water-absorbing
cavities that improve seed germination, reduce the impact of raindrop energy, and minimize soil loss.
Water insoluble tackifiers and flocculants chemically bond the matrix to the soil surface.

When and Where to Use It
FGM is applicable for the following situations:
As a Type A Temporary Erosion Control Blanket
Slopes up to 2H:1V
As an infill for TRMs on slopes greater than 2H:1V
Environmentally sensitive areas not compatible for netting
When the required longevity of soil protection is up to 1 year
When the site requires immediate erosion protection and there is a risk of impending weather
When fast vegetation establishment is required
When a high factor of design safety is required.

FGM is not applicable as a channel liner or for areas receiving concentrated flow. Applicable FGM may
be selected from the SCDOT approved products list.

Installation
All FGM components are pre-packaged by the Manufacturer to assure material performance. Under no
circumstances is field mixing of materials, additives or components accepted. Examine substrates and
conditions where materials will be applied. Apply FGM to geotechnically stable slopes that have been
designed and constructed to divert runoff away from the face of the slope. Do not proceed with
installation until satisfactory conditions are established.

Install FGM with a contractor who is certified and trained by the Manufacturer in the proper procedures
for mixing and applying the FGM. Strictly comply with the Manufacturer's mixing recommendations and
installation instructions. Use approved hydraulic seeding/mulching machines with fan-type nozzle (50-
degree tip) for FGM applications. Apply FGM from opposing directions to the soil surface in successive
layers, reducing the “shadow effect” to achieve maximum coverage of all exposed soil. FGM does not
require a cure time and is effective immediately such that FGM may be applied immediately before,
during or after a rainfall event. Install FGM materials according to the Manufacturer’s application rates.

Inspection and Maintenance
e  Check areas protected by FGM for dislocation or failure every 7 calendar days and within 24-hours
after each storm that produces 2-inch or more of rain.
e Reapply FGM to disturbed areas that require continued erosion control.
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Maintain equipment to provide uniform application rates. Rinse all mixing and application equipment
thoroughly with water to avoid formation of residues and discharge rinse water appropriately.
Degradation of FGM is expected to occur as a result of mechanical degradation, chemical and
biological hydrolysis, sunlight, salt and temperature. Reapply FGM in accordance with the
Manufacturer’s instructions. Reapplication is not required unless FGM treated soils are disturbed or
turbidity or water quality shows the need for an additional application.

FGM Application FGM

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Make sure the upper end of the slope has a berm constructed
to eliminate concentrated flows from flowing down the slope.

Slope length may be too long and concentrated flows are
occurring. Use sediment tubes or other practices to provide
slope breaks.

Slope areas have eroded due to
concentrated flows.

Re-apply FGM to the eroded areas once the concentration
problem has been resolved.

FGM does not require a cure time and is effective

Rain event is impending. immediately such that FGM may be applied immediately
before, during or after a rainfall event.

FGM has a longevity of soil protection up to 1 year. In some
instances degradation of FGM occurs as a result of
mechanical degradation, chemical and biological hydrolysis,
sunlight, salt and temperature.
FGM has degraded.

Reapply FGM in accordance with the Manufacturer’s
instructions. Reapplication is not required unless FGM treated
soils are disturbed or turbidity or water quality shows the need

for an additional application.
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Bonded Fiber Matrix (BFM)

Plan Symbol

— N

([ BFM )

AN -

Description
A Bonded Fiber Matrix (BFM) is a continuous layer of non-toxic, degradable, elongated fiber materials
held together by water insoluble bonding agents. BFM eliminates direct raindrop impact on soil, allows
no gaps between the product and the soil, and has a high water-holding capacity. BFMs do not form a
water-insensitive crust that can inhibit plant growth. BFMs are completely photo- and biodegradable.

When and Where to Use It
BFMs are applicable when:
Enhancement of temporary seeding operations to reduce erosion and expedite seed germination
A high performance mulch is required for permanent seeding
Seeding application will take place on highly erodible soil or slopes
Slopes up to 1H:1V
The required functional longevity of soil protection is 6 months or less
The soil is dry and rain is not expected within 48 hours after application
There is a high degree of certainty that heavy rains will not follow application.

BFMs are not applicable as Type A Temporary Erosion Control Blankets, channel liners or for areas
receiving concentrated flow. Applicable BFM may be selected from the SCDHEC approved products list.

Installation
All BFM components are pre-packaged by the Manufacturer to assure material performance. Under no
circumstances is field mixing of materials, additives or components accepted. Examine substrates and
conditions where materials will be applied. Do not proceed with installation until unsatisfactory
conditions are corrected. Apply BFM to geotechnically stable slopes that have been designed and built to
divert runoff water away from the face of the slope, eliminating damage to the slope face caused by the
surface flow from above the slope.

Install BFM with a contractor who is certified and trained by the Manufacturer in the proper procedures
for mixing and applying the BFM. Strictly comply with the Manufacturer's mixing recommendations and
installation instructions. Use approved hydraulic seeding/mulching machines with fan-type nozzle (50-
degree tip) for BFM applications. Apply BFM from opposing directions to the soil surface in successive
layers, reducing the “shadow effect” to achieve maximum coverage of all exposed soil. Do not apply the
BFM immediately before, during or after rainfall. Allow the BFM a minimum of 24 hours to dry after
installation. Do not exceed maximum slope length of 100 feet when slope gradients are steeper than
4H:1V. Install BFMs at a general application rate of 3500 pounds per acre.

Inspection and Maintenance
Check areas protected by BFM for dislocation or failure every 7 calendar days and within 24-hours
after each storm that produces }2-inch or more of rain.
Reapply BFM to disturbed areas that require continued erosion control.
Maintain equipment to provide uniform application rates.
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Rinse all BFM mixing and application equipment thoroughly with water to avoid formation of
id d di i t iately. . . .

Bgigrga%t?gn olfcgirlgf Elsnsegq%%%da BB Rcir @5 a result of mechanical degradation, chemical and

biological hydrolysis, sunlight, salt and temperature. Reapply BFM in accordance with the

Manufacturer’s instructions. Reapplication is not required unless BFM treated soils are disturbed or
turbidity or water quality shows the need for an additional application.

BFM Application

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Make sure the upper end of the slope has a berm constructed
to eliminate concentrated flows from flowing down the slope.

Slope length may be too long and concentrated flows are

Slope areas have eroded due to occurring. Use sediment tubes or other practices to provide
concentrated flows.
slope breaks.

Re-apply BFM to the eroded areas once the concentration
problem has been resolved.

BFM requires a cure time. Do not apply the BFM immediately

Rain event is impending. before, during or after rainfall. Allow the BFM a minimum of
24 hours to dry after installation.

BFM has longevity of soil protection up to 6-months. In some
instances degradation of BFM occurs as a result of
mechanical degradation, chemical and biological hydrolysis,
sunlight, salt and temperature.
BFM has degraded.

Reapply BFM in accordance with the Manufacturer’s
instructions. Reapplication is not required unless BFM treated
soils are disturbed or turbidity or water quality shows the need

for an additional application.
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Permanent Seeding

Permanent Seeding

Plan Symbol

Description

Controlling runoff and preventing erosion by establishing a perennial vegetative cover with seed.

When and Where to Use It
A major consideration in the selection of the type of permanent grass to establish is the intended use of
the land. Land use is separated in to two categories, high-maintenance and low-maintenance.

High-maintenance
High maintenance areas are mowed frequently, lime or fertilized on a regular basis, and require
maintenance to an aesthetic standard. Land uses with high maintenance grasses include homes, industrial
parks, schools, churches, and recreational areas such as parks, athletic fields, and golf courses.

Low-maintenance

Low maintenance areas are mowed infrequently, if at all, and lime and fertilizer may not be applied on a
regular schedule. These areas are not subject to intense use and do not require a uniform appearance. The
vegetation must be able to survive with little maintenance over long periods of time. Grass and legume
mixtures are favored in these areas because legumes are capable of fixing nitrogen in the soil for their
own use and the use of the grasses around them. Land uses requiring low-maintenance grasses include
steep slopes, stream and channel banks, road banks, and commercial and industrial areas with limited
access.

Seed Selection
The use of native species is preferred when selecting vegetation. Base plant seed selection on
geographical location, the type of soil, the season of the year in which the planting is to be done, and the
needs and desires of the permanent land user. Failure to carefully follow agronomic recommendations
results in an inadequate stand of permanent vegetation that provides little or no erosion control.

Installation

Topsoil
Apply topsoil if the surface soil of the seedbed is not adequate for plant growth.

Tillage
If the area has been recently plowed, no tillage is required other than raking or surface roughening to
break any crust that has formed leaving a textured surface. Disk the soil for optimal germination when the
soil is compacted less than 6-inches. If the soil is compacted more than 6-inches, sub-soiled and disk the
area.

Soil Testing

Soil testing is available through Clemson University Cooperative Extension Service.
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. . o . Lime ,
Unless a specific soil test indicates otherwise, ap;rHy 1% tons of ground course textured agricultural
limestone per acre (70 pounds per 1000 square feet).

Fertilizer
Apply a minimum of 1000 pounds per acre of a complete 10-10-10 fertilizer (23 pounds per 1000 square
feet) or equivalent during permanent seeding of grasses unless a soil test indicates a different requirement.
Incorporate fertilizer and lime (if used) into the top 4-6 inches of the soil by disking or other means where
conditions allow. Do not mix the lime and the fertilizer prior to the field application.

Seeding
Loosen the surface of the soil just before broadcasting the seed. Evenly apply seed by the most convenient
method available for the type of seed applied and the location of the seeding. Typical application methods
include but are not limited to cyclone seeders, rotary spreaders, drop spreaders, broadcast spreaders, hand
spreaders, cultipacker seeder, and hydro-seeders. Cover applied seed by raking or dragging a chain or
brush mat, and then lightly firm the area with a roller or cultipacker. Do not roll seed that is applied with a
hydro-seeder and hydro-mulch.

Mulching
Cover all permanent seeded areas with mulch immediately upon completion of the seeding application to
retain soil moisture and reduce erosion during establishment of vegetation. Apply the mulch evenly in
such a manner that it provides a minimum of 75% coverage. Typical mulch applications include straw,
wood fiber, hydromulches, BFM and FGM. Use hydromulches with a minimum blend of 70% wood
fibers.

The most commonly accepted mulch used in conjunction with permanent seeding is small grain straw.
Select straw that is dry and free from mold damage and noxious weeds. The straw may need to be
anchored with netting or asphalt emulsions to prevent it from being blown or washed away. Apply straw
mulch by hand or machine at the rate 2 tons per acre (90 pounds per 1000 square feet). Frequent
inspections are necessary to check that conditions for growth are good.

Irrigation
Keep permanent seeded areas adequately moist, especially late in the specific growing season. Irrigate the
seeded area if normal rainfall is not adequate for the germination and growth of seedlings. Water seeded
areas at controlled rates that are less than the rate at which the soil can absorb water to prevent runoff.
Runoff of irrigation water wastes water and can cause erosion.

Re-seeding
Inspect permanently seeded areas for failure, make necessary repairs and re-seed or overseed within the
same growing season if possible. If the grass cover is sparse or patchy, re-evaluate the choice of grass and
quantities of lime and fertilizer applied. Final stabilization by permanent seeding of the site requires that
it be covered by a 70% coverage rate.
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Inspection and Maintenance
Inspect seeded areas for failure and make necessary repairs and re-seed immediately. Conduct a
follow-up survey after one year and replace failed plants where necessary.
If vegetative cover is inadequate to prevent rill erosion, overseed and fertilize in accordance with soil
test results.
If a stand of permanent vegetation has less than 40 percent cover, re-evaluate choice of plant
materials and quantities of lime and fertilizer.
Re-establish the stand following seed bed preparation and seeding recommendations, omitting lime
and fertilizer in the absence of soil test results.

If the season prevents re-sowing, mulch is an effective temporary cover.

Final stabilization of the site requires a 70 percent overall coverage rate. This does not mean that 30
percent of the site can remain bare. The coverage is defined as looking at a square yard of coverage,
in which 70 percent of that square yard is covered with vegetation.

Permanent Seeding Permanent Seeding

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions
Areas have eroded. Re-seed or replace eroded areas.

VVegetation cover is inadequate and rill erosion
is occurring.

Overseed and fertilize in accordance with soil test results.

Stand of permanent vegetation has less than Re-evaluate choice of plant materials and quantities of
40% cover. lime and fertilizer.

Vegetation show signs of wilting before noon. ||| Water vegetation by wetting soil to a depth of 4-inches.
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Sodding

Plan Symbol

Description

Sodding is transplanting vegetative sections of plant materials to promptly stabilize areas that are subject
to erosion. Use commercial sod which is a cultured product utilizing specific grass species.

When and Where to Use It
Sodding is appropriate for any graded or cleared area that may erode, and where a permanent, long-lived
plant cover is immediately needed. Examples of where sodding is used are yards, buffer zones,
streambanks, dikes, swales, slopes, outlets, level spreaders, and filter strips.

Installation
In general, do not use sod on slopes greater than 2H:1V or 3H:1V if it is to be mowed. If sod is placed on
steep slopes, lay it with staggered joints and/or staple the sod down.

Clear the soil surface of trash, debris, roots, branches and soil clods in excess of 2-inches length or
diameter. Rake soil surface to break crust just before laying sod or irrigate soil lightly if the soil is dry. Do
not install sod on hot, dry or frozen soil, gravel, compacted clay, or pesticide treated soils.

Harvest, deliver and install sod within a period of 36-hours. Store rolls of sod in shade during installation.
Sod should be free of weeds and be of uniform thickness, about 1-inch, and should have a dense root mat
for mechanical strength.

Lay strips of sod beginning at the lowest area to be sodded with the longest dimension of the strip
perpendicular to the slope, and stagger in a brick-like pattern. Wedge strips securely in place. Square the
ends of each strip to provide for a close, tight fit. Match angled ends correctly to prevent voids.

Roll or compact immediately after installation to ensure firm contact with the underlying topsoil.
Irrigate the sod until the soil is wet to a depth of 2-inches, and keep moist until grass takes root.

Inspection and Maintenance
Watering may be necessary after planting and during periods of intense heat and/or lack of rain
(drought). Keep soil moist to a depth of 2-inches until sod is fully rooted.
Mow to a height of 2 to 3 inches after sod is well-rooted (2-3 weeks). Do not remove more than 1/3 of
the shoot in any one mowing.
Permanent, fine turf areas require yearly applications of fertilizer and lime.
Inspect the sod frequently after it is first installed, especially after large storm events, until it has
established a permanent cover.
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Sodding

Sodding

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Drought Keep soil moist to a depth of 2-inches until sod is fully
rooted
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Riprap

Plan Symbol

Description

Riprap is a permanent, erosion-resistant channel lining aggregate consisting of large, loose, angular stone
with a filter fabric or granular underlining. The purpose of riprap is to:

e Protect the soil from the erosive force of concentrated runoff

e Slow runoff velocities while enhancing the potential for infiltration

The filter fabric or granular underlining prevents undermining of the riprap layer by the migration of soil
particles under seepage forces through the riprap.

When and Where to Use It
The preferred method of slope and channel protection is the use of vegetation. If vegetation can not
withstand the design flows, ECBs and TRMs are the preferred and suggested method of protection. When
conditions are too severe for vegetation and TRMs, riprap may be used for erosion control and protection.
Riprap is used, as appropriate, at storm drain outlets, on channel banks and/or bottoms, drop structures, at
the toe of slopes, and in transitions from concrete channels to vegetated channels. Riprap sizes are
designed by the diameter or by the weight of the stones. It is often misleading to think of riprap in terms
of diameter, since the stones should be angular instead of spherical.

Installation
Place a lining of geotextile filter fabric or granular filter material between the riprap and the underlying
soil surface to prevent soil movement into or through the riprap.

Inspection and Maintenance
Once a riprap installation has been completed, it should require very little maintenance.
It should, however, be inspected periodically to determine if high flows have caused scour beneath
the riprap and filter fabric or dislodged any of the stone.
Care must be taken to properly control sediment-laden construction runoff that may drain to the point
of the new installation. If repairs are needed, they should be performed immediately.

Riprap Design Criteria

Riprap at Outlets
Design criteria for sizing the stone and determining the dimensions of riprap pads used at the outlet of
drainage structure are given in the Outlet Protection section of this Manual.
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. : . ... . Riprap for Channel Stabilizatio .
Design of erosion protection within tﬁe ghanne can be accompﬁllsﬂed using the FHWA Tangent Flow

Method presented below. This method is applicable to both straight and curved channel sections where
flows are tangent to channel bank. The Tangent Flow Method determines a stable rock size for straight
and curved channel sections using known shape, flow depth, and channel slope dimensions. A stone size
is chosen for the maximum depth of flow. If the sides of the channel are steeper than 3H:1V, the stone
size must be modified. The final design size will be stable on both the sides and bottom of the channel.

Straight Channel Sections
Refer to the graph shown in Figures RR1 with the maximum flow depth (d in feet) and channel slope
(ft/ft). Select the point where the maximum flow depth and channel slope intersect. Choose the
dspinitiar Stone size based upon the location of the point of intersection.

This completes the design procedure for channels with side slopes 3H:1V and flatter. If the channel
side slopes are steeper than 3H:1V, continue with step 3.

Refer to the graph shown in Figure RR2 with the side slope (Z in H:V) and the base width (B) to
maximum depth (d) ratio (B/d). Where the two lines intersect, move horizontally left to read K;.

Determine from the graph in Figure RR3 the angle of repose for the dsginia Stone size and the channel
side slope Z. (Use an angle of 42° for dsginitia >10-inches. Do not use riprap on slopes steeper than the
angle of repose for the stone size.)

Refer to the graph shown in Figure RR4 with the side slope (Z) of the channel and the angle of repose
for the dsginitial Stone size. Where the two lines intersect, move vertically down to read K.

Compute dspinitiar X Ki/Kz = dsggesign to determine the correct size stone for the bottom and side slopes
of straight sections of channel.

Curved Channel Sections

Refer to steps 1-6 under Straight Channel Sections
Determine the radius of the curved section (Rg) in feet.
Calculate the top width of the riprap at the design water surface (Bs) in feet

= Bo +2(Z*D)

Bottom width of channel (feet)

= Channel sides slopes defined as ZH:1V

= Depth of riprap (feet)
Calculate the Ratio Bg/ Rg
Knowing the value of the Bs/Rg ratio from step 4, use the graph in Figure RR5 and read the
corresponding value of Kj.
Compute (dsoqesign X K3) = dspcurve to determine the correct size stone for the bottom and side slopes of
curved channel sections.
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. . Straight Channel Desiﬂn Example
Given: Trapezoidal channel depth (D) 3-fe h (B,) 8-feet, side slopes (Z) 2H:1V, and a 2

et, bottom wi
percent slope.
Find: A stable riprap size for the bottom and side slopes of the channel.
Solution:

From Figure RR1, for a 3-foot-deep channel over a 2 percent grade,
Read dspiiiia = 0.75-feet or 9-inches.

Since the side slopes are steeper than 3H:1V, continue with step 3
**]f side slopes were less than 3H:1V, the process would be complete.

From Figure RR2, Bo/d =8/3 =2.67, Side slopes Z =2,
Read K; = 0.82.

From Figure RR3, for dsginiar = 9-inches,
Read Angle of Repose =41

From Figure RR4, side slopes Z = 2, and Angle of Repose =41 ,
Read K, =0.73.

Stable Riprap = dsogesign X (K1/K3) = 0.75 x (0.82/0.73) = 0.84-feet or 10-inches

Curved Channel Design Example
Given: The preceding straight channel example has a curved section with a radius of 50-feet.

Find: A stable riprap size for the bottom and side slopes of the curved channel section.

Solution:
Stable Riprap = dsodesign 10-inches from straight channel calculations.
Ro = 50-feet.

Calculate Channel Top Width of Water Surface
Bs=Bo + 2(Z*D) = 8 + 2(2*3) = 20-feet.

Calculate the Ratio Bg/ Rg
= 20/50 =0.40

From Figure RRS, for Bs/ Ro=0.40
Read K;=1.1

dsocurve = dsodesign X K3 = (0.84-ft. x 1.1) = 0.92-feet or 11-inches.
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Riprap Lined Channel

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

High flows causing scour beneath riprap or ) . .
filter fabric dislodging the stone. Replace filter fabric and rearrange stone appropriately.

Riprap blocks channel, causing erosion Make sure excavation is deep enough, rearrange riprap
along edges. appropriately.

. . Make sure filter fabric was installed and make sure it isn't
Piping or slumping occurs.
damaged.

Stones have moved and erosion of
foundation has occurred.

Undercut riprap slope and slumplng Check to be sure that foundation toe is properly reinforced.
occurrmg
Make sure fill slopes have been properly compacted,
Stone dlsplacement occurring. remove debris and make needed repalrs

Make sure riprap is properly graded.
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Outlet Protection

Outlet Protection

Plan Symbol

RipRap ECB or TRM

Description

Outlet protection dissipates the energy of concentrated storm water flows reducing erosion or scouring at
storm water outlets. In addition, outlet protection lowers the potential for downstream erosion. Outlet
protection is achieved through a variety of techniques, including turf reinforcement mats (TRMs), riprap,
concrete aprons, paved sections and other structural measures.

The techniques outlined in this section are not the only techniques that may be used for outlet protection
design. This section shows one method for outlet protection design as an example of the variables that
need to be considered in the design. Other methods utilized that are not discussed in this Handbook
should include all graphs, charts, and calculations verifying that the protection will handle the peak flow
velocity, flow depths, and shear stress.

Outlet Protection Design Criteria
The design of outlets for pipes and channel sections applies to the immediate area or reach below the pipe
or channel and does not apply to continuous lining and protection of channels or streams. Notably, pipe or
channel outlets at the top of cut slopes or on slopes steeper than 10 percent should not be protected using
just outlet protection. This causes re-concentration of the flow resulting in increased velocities when the
flow leaves the protection area. Outlet protection may be designed according to the following criteria:

1. The design flow velocity exiting the outlet at design capacity should not exceed the permissible
velocity of receiving area.

Tailwater Depth:
Tailwater is the water depth at the downstream end or outfall of the culvert. The depth of tailwater
immediately below the outlet protection must be determined for the design capacity of the pipe.

Minimum Tailwater Condition is defined as a tailwater depth less than !4 the diameter of the outlet
pipe. Pipes that outlet onto flat areas with no defined channel have a minimum tailwater condition.

Maximum Tailwater Condition is defined as a tailwater depth greater than % the pipe diameter.

Protection Length:
The required protection length, L,, according to the tailwater condition, should be determined from
Figure OP1(minimum tailwater condition) or Figure OP2 (maximum tailwater condition).

Protection Width: When the pipe discharges directly into a well-defined channel, the protection
should extend across the channel bottom and up the channel banks to an elevation one foot above the
Maximum Tailwater depth or to the top of the bank (whichever is less).
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If the outlet discharges onto a flat area with no defined channel, the width of the protection should be
determined with a Minimum Tailwater Condition:

Design the upstream end of the protection, adjacent to the outlet, with a width three times the
diameter of the outlet pipe (3D). Design the downstream end of the protection with a width equal to
the pipe diameter plus the length of the apron (D + L,).

For a Maximum Tailwater Condition, design the downstream end of the protection with a width equal
to the pipe diameter plus 0.4 times the length of the apron (D +0.4* L,).

Bottom Grade: Construct the protection with no slope along its length (0 percent grade) where
applicable. The downstream invert elevation of the protection is equal to the elevation of the invert of
the receiving channel. There is no overfalling at the end of the protection.

Side Slopes: If the outlet discharges into a well-defined channel, the receiving side slopes of the
channel should not be steeper than 3H: 1V.

Alignment: Locate the protection so there are no bends in the horizontal alignment.

Materials:

The preferred protection lining is an appropriate permanent turf reinforcement matting (TRM).
Calculate the shear stress and maximum velocity to determine the applicable TRM.

When conditions are too severe for TRMs the protection may be lined with riprap, grouted riprap,
concrete, or gabion baskets. The median-sized stone for riprap may be determined from design
figures according to the tailwater condition.

In all cases, place a non-woven geotextile filter cloth between the riprap and the underlying soil to
prevent soil movement into and through the riprap. The material must meet or exceed the required
physical properties for filter cloth.

Installation
Do not protect pipe or channel outlets at the top of cut slopes or on slopes steeper than 10% with only
outlet protection. This causes re-concentration of the flow that results in large velocities when the
flow leaves the protection area.
Follow specific standards for installation of the selected materials used for outlet protection.
Follow all Manufacturer’s installation procedures for TRMs and other manufactured products.
A Manufacturer’s Representative may be required to oversee all installation procedures and officially
approve the installation of manufactured products used for outlet protection.

Inspection and Maintenance
Periodically check all outlet protection, aprons, plunge pools, and structural outlets for damage.
Immediately make all needed repairs to prevent further damage.
If any evidence of erosion or scouring is apparent, modify the design as needed to provide long term
protection (keeping in mind fish passage requirements if applicable).
Inspect outlet structures after heavy rains to see if any erosion has taken place around or below the
structure.
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Outlet Protection Design Example
Given: An 18-inch pipe discharges 24 cfs at design capacity onto a grassy slope (no defined channel).
Find: The required length, width, and median stone size (dsy) for riprap lined protection.
Solution:

The pipe discharges onto a grassy slope with no defined channel, a Minimum Tailwater Condition.

From Figure OP1, the intersection of a discharge of 24 cfs and a pipe diameter (d) of 18-inches,
Gives a protection length (L,) of 20-feet.

From Figure OP1, the intersection of a discharge of 24 cfs and a pipe diameter (d) of 18-inches.
Gives a median stone size (dsg) of 0.8-ft.

The upstream protection width equals 3 times the pipe diameter (3D,) = 3 x 1.5-feet = 4.5-feet

The downstream protection width equals apron length (L,)+ pipe diameter (d) ; = 20-feet + 1.5-feet =
21.5-feet

The table below provides general information for sizing rock and outlet aprons for various sized pipes

Apron Length Apron Length
for Low Flow for High Flow
(feet) (feet)
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Outlet Protection

Riprap Outlet Protection Riprap Outlet Protection

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

. Replace riprap with a larger diameter stone based on the pipe
R diameter and discharge velocity.

Align apron with receiving water and keep it straight throughout its
Apron is displaced. length. Repair damaged fabric and/or replace riprap that has

washed away.

Remove damaged TRM or riprap, fill in scoured areas, and repair
Scour occurs around apron or riprap. damage to slopes channels or underlying filter fabric. Reinstall
outlet protection.
Outlet erodes. Stabilize TRM outlets with vegs;?;lgn, replace eroded riprap; grout

SCDES 03/2025

[ N 38
SC w‘ DES
L



Dust Control

Dust Control

Plan Symbol

Description
Wind erosion occurs when the surface soil is loose and dry, vegetation is sparse or absent, the wind is
sufficiently strong, and when construction traffic disturbs the soil. Wind erodes soils and transports the
sediment off site in the form of fugitive dust, where it may be washed into receiving water bodies by the
next rainfall event. Fugitive dust is a nuisance for neighbors. It settles on automobiles, structures and
windows and finds its way into homes. It also makes breathing difficult for those with respiratory
problems and becomes a safety problem when it blinds motorists, equipment operators, and laborers.

When and Where to Use It
Utilize dust control methods whenever there are offsite impacts, especially during periods of drought.
Implemented dust control until final stabilization is reached.

Dust Control Design Criteria

There are many methods to control dust on construction sites. These methods include but are not limited

to:

e Phasing the Project. Phasing is done to decrease the area of disturbed soil that is exposed to erosion.
The smaller the amount of soil that is exposed at one time, the smaller the potential for dust
generation. Phasing a project and utilizing temporary stabilization practices can significantly reduce
dust emissions.

Vegetative Cover. A vegetative cover helps reduce wind erosion. Vegetative Cover is for disturbed
areas not subject to traffic. Vegetation provides the most practical method of dust control.

Mulch. Mulching offers a temporary way to stabilize the soil and prevent erosion. Mulching offers a
fast, effective means of controlling dust.

Sprinkling Water. Sprinkling helps control the suspension of dust particles and promotes dust to settle
out of the air. Sprinkling water is effective for dust control on haul roads and other traffic routes.
Spray-on-Adhesive. Adhesives prevent soil from blowing away. Latex emulsions, or resin in water is
sprayed onto mineral soils to prevent their blowing away and reduce dust caused by traffic.

Calcium Chloride. Calcium chloride keeps the soil surface moist and prevents erosion. Calcium
chloride is applied by mechanical spreaders as loose, dry granules or flakes at a rate that keeps the
surface moist but not so high as to cause water pollution or plant damage.

Barriers. Barriers are fences that prevent erosion by obstructing the wind near the ground stopping the
soil from blowing offsite. Broad, wind, or sediment fences can control air currents and blowing soil.
Barriers are not a substitute for permanent stabilization. Perennial grass and strands of existing trees
may also serve as wind barriers.

Inspection and Maintenance
Add additional dust control or re-spray area as necessary to keep dust to a minimum.
Spray exposed soil areas only with approved dust control agents as indicated by the SCDHEC
Standard Specifications.
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Dust Control by Sprinkling Water Dust Control by Sprinkling Water

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Increase frequency of dust control application. Consider using a
palliative or binder on inactive areas.

Vehicles kick up dust. Water more frequently. Limit vehicle speeds. Stabilize the
roadway.

Excessive dust leaves the site.

Reduce water pressure on the water truck. Check watering
equipment to ensure that it has a positive shutoff. Water less
frequently.

. . s Re-spray areas and ensure that the application rate is proper.
Sprayed areas argdr:ffectlve atlimiting Try another product or method if current dust control is not
' effective.

Watering for dust control causes
erosion.
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Polyacrylamides

Polyacrylamides (PAMs)

Plan Symbol

Description

Anionic polyacrylamides (PAM) are non-toxic chemical materials used for controlling soil erosion and
sedimentation on construction and agricultural sites.

When and Where to Use It
Anionic PAM is available in emulsions, powders, gel bars, or logs. It is recommended that other BMPs be
used in combination with anionic PAM. The use of seed and mulch for additional erosion protection
beyond the life of the anionic PAM is required. Repeat application is recommended if disturbance occurs
to target areas. The following are additional recommendations:

e Use setbacks when applying anionic PAM near natural waterbodies.
e Consider that decreased performance can occur due to ultra-violet light and time after mixing when
applying anionic PAM.
In concentration channels, the effectiveness of anionic PAM for stabilization decreases.
If seed is applied with anionic PAM, mulch should be used to protect seed.
Never add water to PAM, PAM must be slowly added to water.
NOT ALL POLYMERS ARE PAM.

Installation
The manufacturer’s guidelines for application should be followed.

Only use the anionic form of PAM. Cationic PAM is toxic and should NOT be used.
PAM and PAM mixtures have to be environmentally harmless, harmless to fish, wildlife, and plants.
The pure form of anionic PAM should have less than or equal to 0.05 percent acrylamide monomer
by weight, as established by FDA and EPA.
In order to maintain less than or equal to 0.05 percent of acrylamide monomer, the maximum
application rate of PAM, in pure form, should not exceed 200 pounds/acre/year. Do not over apply.
Users of anionic PAM should obtain and follow all MSDS requirements and manufacturer’s
recommendations. The following criteria are generally included on the MSDS:

Ultra high molecular weight of 6 to 24 mg/mole (preferably 12-15 mg/mole)
— Non-combustible
— Does not change soil pH
— Expiration date included
Additives such as fertilizers, solubility promoters or inhibitors to PAM should be non-toxic.
To prevent exceeding the acrylamide monomer limit in the event of a spill, the pure form of anionic
PAM should not exceed 200 pounds/batch at 0.05 percent acrylamide monomer (AMD) or 400
pounds/batch at 0.025 percent AMD.
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: Inspection and Maintenance
PAMSs have been estimated to degrade approximately 10 percent per year. The effects are accelerated

in highly exposed areas.

If PAM treated soil is left undisturbed, reapplication may be necessary after 6-8 weeks.

Further anionic PAM applications may be required for disturbed areas including highly silty and
clayey soils, steep slopes, long grades, and high traffic or precipitation areas.

All equipment should be maintained to provide the application rates recommended by the
manufacturer.

Rinse all equipment used to mix and apply anionic PAM thoroughly with water.

Liquid PAM Solid/Block PAM

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Slope was |mproperly dressed before Roughen slope and fill damaged areas.
application.
Coverage is inadequate. Follow recommended application rates. Reapply to thin areas.

Sprayed areas degrade or become Follow recommended application rates. Consider other or
ineffective. additional BMPs. Reapply as necessary.

Sprayed slope has spot failures. Repair slopes, add jute netting and re-spray damaged areas.

Portions of the sprayed area have Keep workers and equipment off sprayed areas. Repair and re-
been disturbed. spray areas that have been damaged.

Allow at least 24 hours for the materials to dry before a rain event.

PAMis washed off slope. Follow manufacturer's recommendations. Reapply as necessary.

Use other BMPs to limit flow on stabilized area. Use other BMPs
to reduce slope lengths. Do not use to stabilize slopes with swift
moving concentrated flows.

Excessive water flows across
stabilized surface.
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Sediment Control BMPs

Sediment Control BMPs

Uncontrolled runoff from construction sites is a water quality concern because of the devastating effects
that sedimentation has on local water bodies, particularly small streams. Numerous studies show that the
amount of sediment transported by storm water runoff from construction sites with no controls is
significantly greater than from sites with controls. In addition to sediment, construction activities yield
pollutants such as pesticides, petroleum products, construction chemicals, solvents, asphalts, and acids
that contaminate storm water runoff. During storm events, construction sites are a source of sediment-
laden runoff, which can overwhelm a small stream channel’s capacity, resulting in streambed scour,
streambank erosion, and destruction of near stream vegetative cover. Where left uncontrolled, sediment-
laden runoff causes the loss of in-stream habitats for fish and other aquatic species, an increased difficulty
in filtering drinking water, the loss of drinking water reservoir storage capacity, and negative impacts on
the navigational capacity of waterways.

Polluted storm water runoff from construction sites often flows to Municipal Separate Storm Sewers
(MS4s) and ultimately is discharged into local rivers and streams. Sediment is one of the main pollutant
of concern. Sediment runoff rates from construction sites are typically 10 to 20 times greater than those of
agricultural lands, and 1,000 to 2,000 times greater than those of forest lands. During a short period of
time, construction sites have the potential to contribute more sediment to streams than is deposited
naturally during several decades. The resulting siltation, and the contribution of other pollutants from
construction sites, causes physical, chemical, and biological harm to our nation’s waters. For example,
excess sediment can quickly fill rivers and lakes, requiring dredging and destroying aquatic habitats.

There are numerous methods available to assist in the control of sediment. The following sediment
control BMPs are discussed in this handbook:

Temporary Sediment Basin
Temporary Sediment Trap

Silt Fence

Rock Check Dams

Sediment Tubes

Stabilized Construction Entrances
Storm Drain Inlet Protection
Rock Sediment Dikes
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Sediment Basins

Introduction

Sediment Basins are a Best Management Practice (BMP) used to
collect and impound stormwater runoff from disturbed areas (typically
5 acres or more) at construction sites to restrict sediments and other
pollutants from being discharged off-site. These basins may also be
used to control the volume and velocity of the runoff through a timed
release by utilizing multiple spillways. It is through this attenuation of
runoff that sediment basins may be capable of meeting South
Carolina’s Design Requirements, specifically the Total Suspended
Solids (TSS) removal efficiency of 80%.

These basins work most effectively in conjunction with additional
sediment and erosion control BMPs installed and maintained up
gradient of the basins.

Guidance Disclaimer

This is & guidance document and may not be feasible in all situations.
Alternative means and methods for sediment basin design and
construction also may be employed.

All means and methods must comply with the DHEC South Carolina
NPDES General Permit for Stormwater Discharges from Construction
Activities (Permit). Approved means and methods include those published
and approved by an MS4 in compliance with the Permit.

In addition, a licensed Professional Engineer may design a sediment
basin that, when constructed, accommodates the anticipated sediment
loading from the land-disturbing activity and meets a removal efficiency of
80% suspended solids or 0.5 ML/L peak settable solids concentration,
whichever is less, while remaining in compliance with the Permit.

FEATURES
e Sediment Control
¢ Volume Control
« Velocity Control

SECTIONS

e General Design

e Forebays

« Porous Baffles

e Basin Dewatering
e Skimmers

o Spillways

e Permanent Pools
e Maintenance

e Design Aids

ALSO ADDRESSED

e |nlet Protection

o Basin Safety

o Sediment Storage
o Slope Stabilization
o Rock Berms

o Outlet Protection

e Basin Removal

PLAN SYMBOL
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General Information

Located near the site’s perimeters, sediment basins can be created by the building of an embankment
or through excavation, when the topography is relatively flat. Careful planning is necessary, during both
design and construction phases, to ensure that sediment basins are not placed within Waters of the
State (WoS) and are installed prior to the implementation of mass clearing, grubbing, and grading
activities.

As runoff discharges into a sediment basin, specific mechanisms are used to reduce the velocity and
turbulence of the runoff to allow for settling of suspended particles, a process known as sedimentation.
Examples of these mechanisms include sediment forebays, porous baffles, and spillways with outlet
structures that only discharge water from near the surface of the water column impounded within the
basin.

After construction of the basin, routine inspection and maintenance of sediment basins along with the
implementation of additional sediment and erosion control BMPs up gradient of the basin is essential to
maintain the required trapping efficiency.

Image ce: Iaa R
Design Requirements

'l TSS Removal Efficiency* — > 80% 1 Internal Components***

[} Peak Settleable Solids Conc.* — < 0.5 mL/L [l Sediment Forebay — Basin Inlets

1 Discharge Capacity — 10-yr, 24-hr Storm Event [] Porous Baffles — Between Inlets & Outlets
I Inspections and Maintenance** — Weekly 0 Water Surface Dewatering — Basin Outlets

* Whichever is less. ** Maintenance as necessary per inspection. ***Unless Infeasible.

The above requirements shall serve as a baseline for all sediment basin design within the state of South
Carolina. For further reference see SC State Regulations 72.300 Standards for Stormwater Management
and Sediment Reduction (Section 72-307.C.5) and the SC NPDES General Permit for Stormwater
Discharges from Construction Activities SCR100000 (Section 3.2.6.11).

The following sections of this guidance can be used to aid in the design of a sediment basin capable of
meeting, if not exceeding, the above requirements. The selection and implementation of these practices
should be based on the best professional judgment and the conditions expected at the construction site
during the lifespan of each sediment basin.
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Sediment Control BMPs — Sediment Basins

Additional Design Considerations

"1 Drainage Area — 5-30 Acres* | Forebay Volume — 20% Sediment Storage
"1 Sediment Storage — 3600 ft*/Acre Draining [l Porous Baffles —3 Rows (Minimum)

"1 Min Dewatering Time — 2 days (48 hours) 1 Basin Inlets — Stabilized to Prevent Scour
| Max Dewatering Time — 5 days (120 hours) | Basin's Bottom Slope — 0.5% or Steeper
] Basin Shape - L = 2W (Minimum) [1 Embankments — 2H:1V or Flatter

[l Cleanout Height - 1/2 Sediment Storage

*30 Acre Limitation — Based off Design Aids Section. Larger drainage areas may be acceptable when using
an alternative methodology to calculated trapping efficiencies.

Location

The location of sediment basins at a construction site will vary due to site-specific conditions, but the
following items should be used as guidance to determine the most appropriate location:

Not within Waters of the State: It is prohibited to construct in or use Waters of the State as a
sediment basin.

Down Gradient from Major Grading Activities: Locations down gradient of large scale grading
operations will promote sediment control during construction activities.

Near Identified Outfalls: Locations near the determined site outfall will allow sediment basins to
collect the majority of the runoff from the disturbed area.

Multipurpose Use: Many construction sites will utilize a sediment basin as a detention pond after
construction activities are completed. Selection of an area that allows for the installation of a
sediment basin that can be converted to a detention pond post-construction is recommended.
Exclude Runoff from Off-Site and Undisturbed Areas: The placement of sediment basins are
recommended at a location that restricts the amount of stormwater runoff impounded from off-site
and other undisturbed areas. Placement of temporary diversions berms, swales, or other
conveyance measures may be required to divert the "clean" stormwater runoff away from the
basin. This practice will minimize the drainage area being served by the sediment basin and may
decrease the surface area required by the sediment basin.

Safety

Incorporate all possible safety precautions, such as signs and fencing, for sediment basins that are
readily accessible to populated areas. For Example, a lateral shelf that is located above the sediment
cleanout elevation may prevent entry onto the accumulated sediment and may also help with
maintenance of the basin. In some circumstances, vector control may be necessary for sediment basins
that routinely have a standing pool of water. This is especially important around residential areas to
inhibit a rise in mosquito populations and the spread of disease. Maintaining a water depth of at least 3
feet within basins with permanent pools may also help prevent a rise in mosquito populations.

All other applicable safety criteria as outlined by the USDA Soil Conservation Service (previously the
Natural Resources Conservation Service), the U.S. Army Corps of Engineers, and state Dam Safety
Regulations should also be followed during design and construction of sediment basins.
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Basin Design Criteria

Properly sizing a sediment basin is crucial to improving sediment control during construction conditions.
When designing a basin the following criteria should be addressed:

e Storage Volume: The minimum sediment storage volume recommended within a sediment basin
is equal to 3,600 cubic feet per acre draining to the basin. Twenty percent (20%) of this volume
should be provided within the sediment forebay. (Basin Volumes of 50 ac-ft or more may be
subject to Dam Safety Regulations and Permits.)

e Shape: Sediment basins should be designed to maximize the flow length between the basins’
inlets and outlets. To accomplish this, the minimum length-to-width ratio of each basin should be
no less than 2:1. This results with an effective flow length that is at least twice the width of the
basin. Additional (non-porous) baffling may be required if site constraints prevents the basin from
meeting this minimum ratio. In each circumstance, measures must be taken to prevent short-
circuiting of the sediment basin. Length and width measurements may be measured from top of
embankment.

e Surface Area: The surface area within a sediment basin can have a substantial impact on the
basin’s trapping efficiency. Maximizing the surface area may lead to higher trapping efficiencies
and may prove to be very beneficial when employed with multiple rows of porous baffles.

e Depth: The provided depth in a sediment basin will be directly linked to the required storage
volumes and the appropriate surface area. It is recommended that a depth of 5 - 10 ft be provided
in order to maximize surface area within the basin. (Basin Depths resulting in an embankment
height of 25 ft or more may be subject to Dam Safety Regulations and Permits.)

e Slope: The sediment basin's bottom must be graded to have a slope of not less than 0.5%.

Basin Dewatering

Sediment basins must be designed to have the capability to discharge the 10-yr, NRCS 24-hr storm
event through the principle spillway while under during construction conditions. This spillway must
employ a mechanism to withdraw the impounded stormwater runoff from near the surface of the water
column impounded within a basin.

This volume of water should discharge through the principle spillway within a time frame of 2-5 days, with
3 days being the recommended target. Meeting this recommended dewatering time allows for finer
particulates to fall from suspension, improving the trapping efficiency of the sediment basin.

Embankments

Proper construction and stabilization of basin embankments are important factors of sediment basin
design. When designing a basin the following criteria on embankments should be addressed:

e Construction: The foundation of the embankment should be stripped and grubbed of all
vegetation, stumps, topsoil and other organic matter prior to construction of the dam. Machine
compact the soil material used to construct the dam.

¢ Minimum Width: The top width of the embankment should be no less than 5 feet.

o Side Slopes: All side slopes, including those located within basin areas that are not part of the
embankment, shall be 2:1 (H:V) or flatter. The recommended slope is 3:1 to allow for ease of
maintenance.
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o Penetrations: Any penetrations, including conduits, through the embankment shall be equipped
with anti-seep mechanisms, such as anti-seep collars or a core/key trench.

e Top of Embankment: Keep the top of the embankment at a minimum of 2 feet above the crest of
the principle spillway's riser. (This minimum elevation provides an emergency spillway that is at
least 1 foot in height and has a 1-foot separation between its crest and the principle spillway's
crest.)

e Stabilization: Promptly stabilize all areas disturbed by the construction of the embankment
including embankment side slopes and access areas. Temporary or permanent stabilization
measures should be conducted as necessary.

Excavations

All sediment basins created or expanded through excavation shall retain side slopes of 2:1 or flatter, and
all side slopes should be promptly stabilized to prevent the formation of rills and gullies. The
recommended slope is 3:1 (H:V) to allow for ease of maintenance.

Inlet Protection

Inlets into a sediment basin shall be equipped with energy dissipation measures to prevent scour by
reducing runoff velocities and/or shall be equipped with stabilization measures designed to handle peak
flow conditions. This can be accomplished through the selection and use of BMPs such as riprap aprons,
turf reinforcement matting, and plunge pools.

These BMPs should be provided at all inlets into the basin, including inlets that are submerged, and it is
recommended that the invert of each inlet is cited to be at the bottom of the sediment basin to prevent
erosion along side slopes. When an invert of a basin inlet is not cited at the bottom of the basin, proper
conveyance measures should be proposed to allow runoff to enter the basin without eroding the basin's
side slopes.

Sediment Forebay

Each sediment basin should be designed to incorporate the use of a sediment forebay, a settling area or
impoundment constructed at the incoming points of stormwater runoff that promotes the settling of
coarse particulates away from the basin's outlets. Inclusion of a sediment forebay may also help ease
maintenance by allowing for the deposition of the larger suspended particles into an easily accessible
area away from the principle spillway.

Proper design, construction, and stabilization of each sediment forebay will promote the required
functions of sediment basins. When designing a basin the following criteria on forebays should be
addressed:

e Construction: A riprap berm, gabion, or an earthen berm with a rock filled outlet should be
constructed across the bottom of the sediment basin to create a cell within the basin for use as
the sediment forebay. The location and height of this berm should be designed to meet the
appropriate sediment forebay volume and depth criteria. Alternatively, plunge pools or rock berms
may be constructed around each inlet to create a combined volume behind the berms equal to
the minimum sediment forebay volume recommendation.

e Volume: The minimum volume provided within the forebay(s) should be twenty percent (20%) of
the provided sediment storage volume of the basin.
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Depth: The depth of the forebay will be dependant upon the required volume. It is recommended
to keep the depth between 2 and 4 feet.

Accessibility: Direct access to the forebay will be necessary to allow for routine cleanout of the
accumulated sediment. Side slopes adjacent to the forebay may be graded to create a safe path
for equipment to access the forebay, or a maintenance ramp or shelf can be incorporated into the
basin's design to allow for direct and easy access to all areas of the sediment basin.

Clean Out: A fixed cleanout stake, solely for use within the sediment forebay is recommended
near the forebay berm. This cleanout stake is beneficial since the forebay may become inundated
with sediment faster than the rest of the basin. The recommended cleanout height for sediment
forebays is 1/2 the height of the forebay’s berm.

Photo: Sediment Forebay

Porous Baffles

Located between the sediment forebay and the basin's spillways (outlets), porous baffles must be
installed to aid in the dispersion of runoff across the entire width of the basin and to promote
sedimentation by reducing turbulence. Baffles function in basins with or without permanent pools.

Proper design, construction, and stabilization of porous baffles will promote the required functions of
sediment basins. When designing a basin the following criteria on porous baffles should be addressed:

Height: The recommended height of each baffle is 3 feet. When possible, the height of each
baffle should be equal to or above the 10-yr, 24-hour NRCS Storm's design water surface
elevation within the sediment basin.

Width: The width of each baffle shall be equal to the entire width of the sediment basin, including
the side slopes up to where the height of the baffle intersects the slope.

Spacing: The minimum spacing between baffles should be 10 feet. Baffles should ultimately be
placed to maximize the space between each of the rows of baffles and the basin's sediment
forebay/spillways and the adjacent baffle row.

Materials: All porous baffles not composed of turf reinforcement matting (TRM) material should
consist of materials derived from coir (coconut fibers) products. An example is coir woven
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matting. TRMs should consist of materials that do not have loose Straw fibers. The selected
material should have a light penetration (open space) between 10-30%. Silt Fence may not be
used.

Posts: The posts used to install porous baffles should be steel posts with a minimum weight of
1.25Ib. per liner foot. Install steel posts at a maximum of 4-feet on center.

Rows: A minimum of three (3) porous baffle rows should be installed across the width of the
entire basin (including side slopes) where the basin length is greater than 50 feet. For basins with
a length of 50 ft or less, only two rows of (2) porous baffles are necessary to be installed.

Installation: All baffles are to be trenched or anchored into the basin's bottom and tied into side
slopes to prevent bypass. A rope or wire can be used along the top of the baffle to prevent
excessive sagging between the posts.

Rock Berm

A rock berm, typically provided in a horseshoe orientation around the principle spillway, may be provided
to restrict the deposition of sediment within the area directly adjacent to the principle spillway. Restriction
of sedimentation within this area will promote proper skimmer function. This rock berm is not
recommended when a permanent pool of water is designed to remain within the basin during
construction.

Proper design and construction of a rock berm around the principle spillway will promote the desired
functions of sediment basins. When designing a basin the following criteria on rock berms should be
addressed:

Installation: The rock berm is to be installed outside the scopes of the skimmer and associated
mechanisms required for proper skimmer performance, such as skimmer pits and/or skimmer
rock pads. The berm should completely surround the principle spillway and should be installed
upon the sediment basin's embankment slopes up to the elevation where the height of the berm
intersects the slope.
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e Width: The width along the crest of the rock berm should be at a minimum of 2 feet. Wider rock
berms may be necessary in larger basins.

e Height: The height of a rock berm should range between 2-4 feet, dependent upon the height of
the basin.

31'\\“ )

A

" Photo: orseshoe Rock Berm Aroud Pnclple Splllwaylth Skimmer

Skimmers

The most common devices used to meet a sediment basin's surface water dewatering requirements are
floating skimmers. These skimmers allow for the dewatering of a basin from the top of the water column
up to a specified design elevation, which in South Carolina is the 10-yr, NRCS 24-hr Storm's design
Water Surface Elevation (WSE).

The discharge through skimmers will approach a somewhat constant flow rate as the water surface
elevation rises within the basin. As the elevation of water rises, the skimmer will remain at the top of the
water's surface due to a floatation mechanisms incorporated into skimmer designs by the manufacturer.
This floatation is typically designed to keep the depth of water above the skimmer's orifice constant as
the water surface elevation rises.

Proper design and installation of skimmers will promote the desired functions of sediment basins. When
designing a basin the following criteria on skimmers should be addressed:

o [Installation: All skimmers should be installed based on manufacturer's recommendation. The
skimmer should also be installed prior to clearing and grading of a basin’s drainage area.

e Discharge Capacity: Each skimmer must be designed/selected to allow the sediment basin to
have the capacity to pass the 10-yr, NRCS 24-hr storm event within the recommended time of 2-5
days.

e Skimmer Size: The size of the skimmer device, which typically reflects the skimmer’s orifice size,
should be selected to meet the basin discharge capacity requirements. Most skimmer
manufacturers provided skimmer sizes ranging from 1.5" up to 8". Orifice size and associated
flow rates are product specific and should be based off product-specific testing.

SCDES 03/2025 SB-8

N
SC wev DES
©



SC DES Stormwater BMP Handbook
Sediment Control BMPs — Sediment Basins

e Skimmer Orifice Sizing: In addition to skimmer size, some skimmer manufacturers provide the
option to modify the intake orifice of a skimmer through the use of a plug or flap. These
modifications are place within or over the skimmer’s orifice to provide a smaller orifice size.

e Additional Options: Dependent on the skimmer manufacturer's recommendations, additional
measures may need to be implemented around, near, or under the skimmer to prevent the
skimmer from becoming clogged or stuck within deposited sediment. These additional measures
included, and may not be limited to, skimmer pits, rock pads, and rope that is attached to the
skimmer and then tied to a secure point along the basin's embankment.

A detail of the selected skimmer should be included on the construction site plans that should reference
the skimmer's manufacturer, the Daily Discharge Capacity (ft/day), the Average Discharge Rate (cfs),
and the Dewatering Time (days). Listing these parameters for each proposed skimmer allows the
selection of an equivalent skimmer from an alternative manufacturer, when the need arises.

When selecting an equivalent skimmer, from what was specified on the approved plans, it is important to
comply with the following guidance to ensure an “equivalent’ skimmer is selected.

e The Average Discharge Rate (cfs) from the selected skimmer should be equal to or greater
than that discharge rate of the approved skimmer. Any skimmer with a lower Average
Discharge Rate would case the peak water surface elevation within the basin to rise during a
given storm event.

e The Daily Discharge Capacity (ft’/day) from the selected skimmer should be equal to or
greater than the discharge capacity of the approved skimmer. Any skimmer with a Daily
Discharge Capacity lower than the approved skimmer would case the peak water surface
elevation within the basin to rise during a given storm event.

e The Dewatering Time should remain within a time frame of 2-5 days. It is recommended to
keep the dewatering time as close to possible to that of the approved skimmer, but complying
with this item keeps the basin from dewatering too quickly. The Dewatering Time is equal to the
time it takes the skimmer(s) to completely dewater the basin.

Any rise in water surface elevation may allow for more water to flow over the riser crest, increasing the
discharge rate of the basin. This potential for increased discharge may reduce the trapping efficiency
below the required 80% efficiency.

Failing to follow this guidance would require review and approval of the “equivalent” skimmer prior to
implementation (in most cases requiring a Major Modification of the approved plans). All skimmer data
should be based off product-specific testing.

4 ,’./ \
Phot;: Skimmer with Attached Rope for Ease of Maintenance
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Principle Spillway

The Principle Spillway is the primary discharge mechanism for sediment basins. This spillway consists of
a riser structure, a barrel (outlet pipe), and surface water dewatering mechanisms (typically a skimmer).
The riser structure should also be equipped with a trash rack, an anti-vortex device, and an anti-floatation
mechanism.

Proper design and installation of the principle spillway will promote the desired functions of sediment
basins. When designing a basin the following criteria on principle spillways should be addressed:

Riser: May be provided as a concrete box/pipe or corrugated pipe. Recommended heights range
between 3 and 6 feet.

Barrel: The barrel connects into the riser structure and extends through the basin's embankment
to allow impounded stormwater runoff to discharge from the basin. Anti-seep mechanisms must
be provided along the barrel to prevent embankment failure.

Orifices: Limit orifices on the riser to those necessary to connect the skimmer device(s). Orifices
along the riser in which a skimmer is not connected are not considered to meet the water surface
dewatering requirements.

Weirs: Limit the use of weirs along the riser to within 1-foot of the riser crest. Weirs below this
elevation are not considered to meet the water surface dewatering requirements.

Trash Rack and Anti-Vortex Device: Equip the riser structure with a trash rack and anti-vortex
device to prevent clogging of the principle spillway and non-weir flow over the riser crest.

Anti-Floatation Mechanism: Provide an anchor to prevent floatation of the riser structure.
Recommended weight of the anti-floatation mechanism is 1.1 times greater than the weight of the
volume of water displaced by the riser structure.

10-Yr Design WSE: The 10-yr design WSE should target the crest of the riser. The maximum
head above the riser crest should be limited to 1 foot to maintain water surface dewatering
requirements. Basins with permanent pools subject to high ground water tables may be accepted
with the 10-yr design WSE more than 1 foot above the riser crest.
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Emergency Spillway

The Emergency Spillway is the secondary discharge mechanism for the sediment basin designed to
discharge larger storm events, such as the 100-yr, NRCS 24-hr storm event, from the basin. This
spillway consists of a stabilized, open channel along the top of the basin's embankment.

Proper design and installation of the emergency spillway will promote the desired functions of sediment
basins. When designing a basin the following criteria on emergency spillways should be addressed:

e Location: Where feasible, construct the emergency spillway in natural ground and not over fill
material.

e Elevation: The crest of the emergency spillway should be at least 1 foot below the top of the
basin's embankment. This spillway should also be located 1 foot above the crest of the principle
spillway's riser or the 10-yr design WSE whichever is higher.

e Height: The height should be at least 1 foot and should be designed to successfully pass the
100-yr, NRCS 24-hr storm event with a freeboard of no less than 0.5 feet between the maximum
water surface elevation from this storm event and the basin's embankment.

e Width: The width of the emergency spillway should be at a minimum of 10 feet.
e Side Slopes: The side slopes of the emergency spillway should be no steeper than a 2:1 slope.

e Stabilization: The entirety of the emergency spillway, including side slopes and the
embankment's slopes, should be properly stabilized. When located on fill material, this
stabilization should consist of rip-rap with underlying geotextile fabric or erosion prevention BMPs
capable of conveying the expected velocities without failure.

Outlet Protection

Each of the sediment basin's outlets shall be designed to prevent scour and to reduce velocities during
peak flow conditions. This can be accomplished through the selection and design of energy dissipation
structures such as riprap aprons. Each outlet should also be directed towards pre-existing point source
discharges or be equipped with a mechanism to release the discharge as close to sheet flow as possible,
to prevent the creation of new point source discharges. Try to restrict the outlets from being placed
within 20 linear feet of adjacent properties lines.

7 Ve
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Permanent Pools

Sediment basins located in low-lying areas or areas with high ground water tables may be incapable of
avoiding a standing pool of water within the basin. These conditions may result in a permanent pool of
water within the basin during the course of construction activities. Under such conditions, the following
design criteria will need to be re-evaluated:

e Sediment Forebay: The forebay should be located above the permanent pool elevation when
possible. If site-specific constraints are limiting, a forebay may not be capable of being provided.
Forebays may not be beneficial when the basin’s inlets are submerged and there is little to no
overland flow to basin during construction.

e Rock Berm: The rock berm may prove ineffective under these circumstances and is not
recommended to be provided.

e Cleanout Height: Sediment should be removed when approximately %2 of the sediment storage
volume is lost due to accumulated sediment. Removal of sediment will also need to be conducted
when the skimmer mechanism fails to rise and fall with the water surface elevation due to
sediment accumulation along riser structure.

Additionally many other aspects, including baffles and skimmers, of a sediment basin may prove
challenging or infeasible to provide and may require other solutions to design a basin that remains in
compliance with South Carolina requirements. This is especially true along the coastal regions of South
Carolina where relatively flat topography and high water tables limit the depth of basins.

One option to address such circumstances is the use of a single weir as water surface dewatering
mechanism. Allowance of this practice may be dependent upon the following:

e The basin’s length-to-width ratio;

e The prevention of short-circuiting between the basin’s inlets and outlets;

o Whether or not the basin’s inlets are submerged;

e The dispersion of flow within the basin;

e The depth of the permanent pool; and

e The maximum head on the weir crest during the 10-yr, NRCS 24-hr storm event.

Another practice to consider when designing a sediment basin with a permanent pool is turbidity curtains.
This practice provides an impermeable liner along the entirety of the water column and only allows flow
to discharge near the top of the water surface. Upon proper selection and implementation, turbidity
curtains may be capable of enhancing the sedimentation process, dispersion of flow, dewatering from the
top of the water surface, and restricting the accumulation of sediment near or around the outlet structure.

The use of these suggested practices must be approved prior to being implemented at the construction
site.

Inspections & Maintenance

The key to a functional sediment basin is continual inspections, routine maintenance and regular
sediment removal. Each sediment basin should be inspected at a minimum of once every calendar week.
It is also recommended to inspect sediment basins within 24 hours of a storm event producing 0.5" of
precipitation or greater.

Any deficiencies noted during an inspection of the basin must be addressed within 7 calendar days,
before the next scheduled inspection, or before the next storm event.

SCDES 03/2025 SB-12

N
SC wev DES
L



SCDES Stormwater BMP Handbook
Sediment Control BMPs — Sediment Basins

Over the course of the construction project, accumulated sediment will need to be removed from the
basin. Ultimately, the accumulated sediment will need to be removed once it reaches %z of the provided
sediment storage volume within the sediment basin but it is recommended to cleanout certain sections of
the sediment basin (such as the sediment forebay and the cells between the porous baffles) more
frequently. For this reason the following sediment removal procedures may be necessary.

e Sediment Forebay: Accumulated sediment should be removed from the forebay when the
elevation of the deposited sediment reaches 1/2 the height of the forebay's berm.

o Porous Baffles' Cells: Accumulated sediment should be removed from the cells created by each
row of baffles when the elevation of the deposited sediment reaches 1/2 the height of the baffles
or the cleanout mark located on the cleanout stake, whichever is lower.

¢ Rock Berm: Accumulated sediment should be removed from in front of the rock berm when the
elevation of the deposited sediment reaches 1/2 the height of the berm or the cleanout mark
located on the cleanout stake, whichever is lower.

When accumulated sediment is removed from a sediment basin, it should be placed in designated
stockpile storage areas or spread thinly across the disturbed area and promptly stabilized.

Accumulate sediment is not the only issue that may prevent proper sediment basin functions. Additional
maintenance issues that are commonly required to maintain sediment basins are listed in the table
located on the following page.

Identified Sediment Basin Condition Maintenance Measures To Be Taken

Remove debris. Modify trash rack at top of riser structure to
restrict larger debris particles from entering the outlet pipe.

Outlet pipe (barrel) is clogged with debris.

Stabilize spillway with Erosion Control Blankets (ECBs) or Turf
Reinforcement Mats (TRMs) with higher sheer stress capabilities.
Alternatively, stabilize spillway with Rip-Rap sized to address
anticipated velocities.

Extend stabilization down the embankment's interior and exterior
slopes, if not already provided.

Emergency Spillway has eroded due to high
discharge velocities during recent storm
event.

Re-grade slopes and provide proper tracking techniques. Seed
slopes and stabilize with ECBs, TRMs, or equivalent erosion
prevention BMPs, as necessary. Ensure that the slopes are

graded correctly. Do not fill rills/gullies with rip-rap.

Inspect upland areas for evidence of concentrated flows towards
slopes. If evident provide a stabilized conveyance method to
prevent further erosion along the slope.

Basin's side slopes are eroding. The
formation of rills and gullies are evident.

Excessive accumulated sediment identified Remove sediment to the elevations as denoted on the plans.
in basin. Place removed sediment in stockpiles or across disturbed areas.

Contact regulatory inspection agency. Install temporary BMP
measures and stabilize disturbed areas to keep additional impacts
to a minimum. Removal of any off-site sediment impacts should be

done so at adjacent property owner’s consent.

Principle Spillway and Embankment Failure.

Use rope to free skimmer from mud. Clear debris from skimmer

Skimmer is stuck or is clogged with debris. orifice and install anti-clog mechanism.

Inlets of basin cited for scouring which is Stabilize each inlet with Rip-Rap Aprons. Be sure to extend rip-rap
increasing erosion within basin. above inlet pipe or into inlet channel.
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Basin Removal

Sediment Basin may be removed when all areas discharging to the basin have reached final stabilization
or when the conditions listed within the approved On-Site SWPPP have been met. In most
circumstances, the basin will not be removed but converted to a detention pond to serve the site post-
construction.

When a basin is to be removed, it should be completed within 30 days after final site stabilization is
achieved or when the approved conditions indicate removal requirements have been met. All areas
disturbed as a result of the sediment basin removal will need to be permanently stabilized. Additional
BMPs, such as silt fence may need to be utilized to accept runoff from this area until final stabilization is
reached.

Design Aids

The following design methodology (Hayes et al. 1995) may be used to design sediment basins to meet
the 80 percent trapping efficiency requirements for TSS, which has a drainage area limitation of 30
acres. Alternatively computer models that utilize eroded particle size distributions to calculate a
corresponding trapping efficiency may also be used; these models may allow larger drainage areas.

The listed methodology utilizes an eroded particle diameter from on-site soils to determine the settling
velocity associated with the soil's specified particle diameter, the surface area of the basin at the riser
crest, and the 10-yr, NRCS 24-hr peak outflow from the basin. These three parameters will then be used
to calculate a Basin Ratio that can then be used to determine the trapping efficiency from Figure SB-1 or
SB-2 located in Appendix K of SC DHEC's Stormwater BMP Handbook.

Unfortunately, the majority of the available methodologies and computer models may not take into
account the anticipated benefits of the various components of the sediment basin, such as water surface
withdrawal, porous baffles, and the sediment forebay.

The suggested procedure to determine the trapping efficiency is outlined below.

Calculating the Trapping Efficiency of a Sediment Basin

1. Determine on-site soils' characteristic eroded particle diameter. Each soil has a unique
eroded particle diameter and the D5 (the particle diameter in which only 15% of the soil particle
diameters are less than). To determine the D45 use Appendix E of SC DHEC's Stormwater BMP
Handbook to look up the smallest D5 listed for all soils identified on-site.

2. Determine the characteristic settling velocity of on-site soils. Use Figure SV-1, found in
Appendix K, which plots eroded particle diameter (D4s) versus settling velocity (Vis), to
determine the value of the settling velocity. This unit is provided in feet per second (fps).

3. Calculate the Basin Ratio. Use the provided formula to calculate the Basin Ratio (BR).

" - CI,I_].:.-
Basmm Ratio =———
A J 15
Where:

dpo = Peak Outflow Rate from the Basin for the 10-yr, NRCS 24-hr Storm Event (cfs),
A = Surface Area of the Basin at the Riser Crest (acres),
V45 = Characteristic Settling Velocity (fps) of the Characteristic D45 Eroded Particle (mm).
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4. Determine Trapping Efficiency. Use Figure SB-1 or Figure SB-2 to determine the trapping
efficiency with the Basin Ratio calculated in step 3. These figures plot trapping efficiency versus
the basin ratio, and each figure is for separate conditions identified as follows:

e Figure SB-1 is for basins not located in low lying areas and/or not having a high water
table.

e Figure SB-2 is for basin located in low lying areas and/or having a high water table.
This figure is appropriate for Hydrologic Soil Group (HSG) D soils classified as such due
to the presence of a high water table. HSGs A/D, B/D, and C/D are also considered to
have high water tables based upon the characteristics of dual hydrologic soil groups.

When using this methodology the following design constraints must be considered:
e Drainage Area to the Sediment Basin must be less than or equal to 30 Acres.
¢ Overland slope of this drainage area must be less than or equal to 20 percent.
e The sediment basin's Barrel (outlet pipe) must be less than or equal to 6 feet in diameter.

e Any Basin Ratios above the design curves on Figures SB-1 and SB-2 are not recommended for
any application of the design aids.

e This methodology is not applicable to sediment basins in series.
Additional design guidance on this methodology is as follows:

e |If the Basin Ratio intersects the design curve at a point having a trapping efficiency of less than
the desired value, the design is inadequate and must be revised.

e A basin, not located in low lying area and not having a high water table, has a basin ratio equal to
2.20 E5 at 80 percent trapping efficiency as shown in Figure SB-1.

e A basin that is located in low lying area and does not have a high water table, has a basin ratio
equal to 4.7 E3 at 80 percent trapping efficiency as shown in Figure SB-2.

Design Example

Design a sediment basin to accept stormwater runoff from a 14-acre (0.0219 mi2) construction site
during construction conditions. Assume the entire area is disturbed and discharges into the sediment
basin. (There are no additional discharges to the basin.) The proposed location of the sediment basin is
not located in low-lying areas and does not have a high water table. The only constraint on the size of
the basin is to limit the surface area at the basin's riser crest to 0.75 acres. Soil Maps indicate that both
Cecil and Edisto soil types are found on-site. Calculate the trapping efficiency of the basin for a 10-year,
NRCS 24-hour storm event with and without the use of a skimmer. (The peak discharge from the basin is
8.5 cfs when a skimmer is not employed. Assume that no weir flow occurs across riser crest when
skimmer is employed.)

Skimmer Manufacturer Information

Skimmer Size 1.5" 2" 2.5" 3" 4" 5" 6" 8"

3 Day Discharge
Capacity (Cubic | 5500 | 10200 | 19500 | 31250 64500 102250 165580 | 298500
Feet)
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Design Example's Given and Find Information

Given: Find:
e Drainage Area = 14 Acres (0.0219 mi2) e Trapping Efficiency with Skimmer
e A =0.75 Acres (at Riser Crest) e Trapping Efficiency without Skimmer

¢ Cecil and Edisto Soil Types

e Not in Low-Lying Areas.

e There is not a High Water Table.

e Peak Discharge without Skimmer = 8.5 cfs

Solution 1 (No Skimmer):

1. Determine D;s. From Appendix E, determine the smallest D45 for both Cecil and Edisto Type
Soils.

a. For Cecil Soils, D15 = 0.0043 mm
b. For Edisto Soils, D45=0.0093 mm
Since Cecil has the smallest D5, use 0.0043 mm.

2. Determine V5. From Appendix K, use Figure SV-1 to determine the V5. From this figure and use
a D45 = 0.0043 mm (from step 1), the V45 will be approximately 5.19 E-05 fps.

Alternatively, this may be calculated from the following equation V45=2.81(D1s)%. (This equation
may only be used if D45 is less than 0.01 mm.)

3. Calculate Basin Ratio. Calculate the Basin Ratio using the given information and the Vs
determined is step 2.

(8.5 cfs)
(0.75 Acres)(5.19 E-05 fps)

BR = 218,368.65

4. Determine Trapping Efficiency. Determine the trapping efficiency using the calculated BR from
step 3 and Figure SB-1 from Appendix K.

BR =

Trapping Efficiency = ~80%

Solution 2 (Skimmer):

1. Discharge Volume. The discharge volume could be estimated using the recommended sediment
storage volume (3600 cubic feet per acre draining) as the discharge volume but, when known, the
volume beneath the riser crest should be used as the discharge volume. For this example the
sediment storage volume will be used.

Calculate the required volume that the skimmer must have the capacity to discharge.

3
Discharge Volume = 36A(::(:';t x 14 Acres = 50,400 ft’

2. Calculate 3-Day Skimmer Dewatering Discharge. Use the calculated discharge volume to
select a skimmer based off the provided manufacturer's 3-Day Discharge Capacity. In order to
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discharge 50,400 cubic feet within 3 days, select the 4" skimmer since it can discharge 64,500
cubic feet in 3 days.

Determine the average discharge rate through the skimmer in cubic feet per second (cfs) using
the 4" skimmer's discharge capacity. (The manufacturer may directly cite the average discharge

rate.)
64,500 ft3 1 day 1 hour 1 min _
3 days X " 24nhrs X 60 mins X 60 secs = 0.249 cfs

Note: This average discharge rate of 0.249 cfs assumes that water does not overtop the riser
crest during the 10-yr storm event. Basin routing should be conducted to confirm this. The peak
discharge from the basin will be greater if the Water Surface Elevation (WSE) during this storm
event overtops the riser crest. If the WSE is more than 1 foot above the riser crest, a larger or
multiple skimmers may be necessary.

3. Determine D15. From Appendix E, determine the smallest D45 for both Cecil and Edisto Type
Soils.

a. For Cecil Soils, D15 = 0.0043 mm
b. For Edisto Soils, D45 = 0.0093 mm
Since Cecil has the smallest D45, use 0.0043 mm.

4. Determine V15. From Appendix K, use Figure SV-1 to determine the V,s. From this figure and
use a D45 = 0.0043 mm (from step 1), the V45 will be approximately 5.19 E-05 fps.

Alternatively, this may be calculated from the following equation V45=2.81(D15)?. (This equation
may only be used if D45 is less than 0.01 mm.)

5. Calculate Basin Ratio. Calculate the Basin Ratio using the given information and the Vs
determined is step 2.

(0.249 cfs)
BR =

(0.75 Acres)(5.19 E-05 fps)

BR = 6396.92

6. Determine Trapping Efficiency. Determine the trapping efficiency using the calculated BR from
step 3 and Figure SB-1 from Appendix K.

Trapping Efficiency = ~92.5%
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Sediment Trap

Plan Symbol

Description
A sediment trap is formed by excavating a pond or by placing an earthen embankment across a low area
or drainage swale. An outlet or spillway is constructed using stones or aggregate to slow the release of
runoff. The trap retains the runoff long enough to allow most of the silt to settle out. Design sediment
traps to have an 80 percent design removal efficiency goal of the total suspended solids (TSS) in the
inflow.
When and Where to Use It
A sediment trap may be formed completely by excavation or by construction of a compacted
embankment. The outlet should be a rock fill weir/spillway section, with the area below the weir acting as
a filter for sediment and the upper area as the overflow spillway depth. Temporary sediment traps should
not be placed in Waters of the State or USGS blue-line streams (unless approved by SCDHEC, State, or
Federal authorities).
Sediment Trap Design Criteria
To complete the design of the temporary sediment trap:

Determine the required sediment storage volume.

Determine the bottom and top surface area of the sediment storage volume using 3H:1V side slope
from the bottom of the trap.

Determine the total trap dimensions by adding the depth required for the 10-year, 24-hour design
storm above the surface of the sediment storage volume, while not exceeding 2H:1V side slopes. Side
slopes of 3H:1V are recommended, with a maximum of 2H:1V.

Design temporary sediment traps with a minimum storage capacity of 1800 cubic feet of storage for
each acre draining to them, regardless of the calculated trapping efficiency.

Design Aids
The Design Aids located in this section may be used to properly size sediment traps. Sedimot III,
SEDCAD4, and other computer models that utilize eroded particle size distributions and calculates a
corresponding trapping efficiency may also be utilized.

General Design Requirements
Maximum Drainage Area - 5 acres
Maximum Design Life - 18 months
80 percent design removal efficiency goal for TSS
Basin Shape - The flow length is 2 times the flow width.
Embankment Requirements:
1. Maximum dam height: S5-feet.
2. Maximum stone height: 3.5-feet.
3. Minimum rock bottom width: 3-feet.
4. Discharge and treatment capacity for the 10-year 24-hour storm event.
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. : nstallati
Install a non-woven geotextile filter fabric betI ? . g the stone for the outlet structure. Allow the
stone to extend downstream past the toe of the embankment. Mark the sediment cleanout level of trap

with a stake in the field. Seed and mulch all disturbed areas.

Inspection and Maintenance

The key to a functional sediment trap is continual monitoring, regular maintenance and regular sediment
removal.

Remove sediment when it reaches 50 percent of storage volume or top of cleanout stake.

Inspect every 7 calendar days and within 24-hours after each rainfall event that produces 2-inches or

more of precipitation.

Remove all temporary sediment traps within 30 days after final site stabilization is achieved or after it

is no longer needed.

Remove trapped sediment from the site, or stabilized on site.

Permanently stabilized disturbed areas resulting from the removal of sediment traps.

Sediment Trap Design Aids
The sediment trap design aid is a single line grouping all soil textures together. For the sediment trap, the
ratio is:

g,
AV s

Sediment Trap Ratio =

Where

Qpo = Peak outflow for the 10-year 24-hour storm event (cfs)

A Surface area at the elevation equal to the bottom of the rock fill outlet (acres)

Vis Characteristic settling velocity (fps), of the characteristic D5 eroded particle (mm).

Read D5 is read Figure ST-1, or determine from a site specific soil eroded particle size distribution
analysis. Never use the primary particle size distribution.

Read Vs from Figure SV1.
Constraints for the use of Sediment Trap Design Aids are:

Watershed area less than or equal to 5 acres

Overland slope less than or equal to 20 percent

Rock fill diameter greater than 0.2-feet and less than 0.6-feet
Rock fill height less than 5-feet

Top width of rock fill between 2- and 4-feet

Maximum Side slopes 1:1 to 1.5:1.

Sediment Trap Ratios above the design curves are not recommended for any application of the design

aids. If the sediment trap ratio intersects the curve at a point having a trapping efficiency less than the
desired value, the design is inadequate and must be revised.

A sediment trap ratio equal to 9.0 E4 has an 80 percent trapping efficiency
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Sediment Trap

Route storm flows through sediment traps to calculate the required depth and storage volume of the trap.

Calculate a sediment storage volume and provide this volume below the bottom of the rock fill outlet
structure.

Sediment trap Design Example
Given: A sediment trap designed for a 10-year, 24-hour storm is to be constructed on a development site
as a temporary sediment control measure for a 3-acre drainage area that is totally disturbed.

The outlet is to be a rock fill constructed of rock with a mean diameter of 0.5-feet.

The soil is a Cecil sandy loam, the slope of the watershed is 5 percent, and the time of
concentration is 6 minutes.

Find: If the desired trapping efficiency is 80 percent, what is the required peak discharge for trap areas
0of 0.10, 0.25, and 0.50 acres.

Solution:
1. Determine the Sediment Trap Ratio. From the Sediment Trap Design Aid (Figure ST1), the ratio for a
design trapping efficiency of 80 percent is 9.0E4 ft*/acre.

Determine the ratio of qpo/A required from the Sediment Trap Ratio,

Sediment Trap Ratio = 9.0x10" = qpo/A*V 5

The D5 for a Cecil soil is 0.0066 mm, and the corresponding Vs for a Cecil sandy loam soil is 1.2E-4
ft/sec. Hence,

9.0x10" Vs = qpo/A = (9.0x10°)(1.2x10°) = 11 cfs /acre of pond.

Determine qpo/A values. The following results are tabulated for the acreage shown:

Sediment Trap Bottom Area gpo Through Rock Fill
(acres) (cfs)
0.10 1.1
0.25 2.8
0.50 5.5

Each of these combinations will give the desired resulting 80 percent trapping efficiency.

The rock fill outlet structure must be designed to convey a peak flow of that shown in column two of the
table above. See Section 6.4 for design details. If the check rock fill overtops, the trapping efficiency is
assumed to be zero.
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Sediment Trap

Sediment Trap Sediment Trap

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Remove debris by lightly raking debris from upstream side of
Outlet spillway is clogged with the debris. [|spillway. If debris is excessive, remove smaller filter stone on

upstream side of spillway and replace with new clean stone.

Spillway erodes due to high velocity flows. Stabilize outlet with Iarg;ar;"rllvp\)l;ayp on downstream side of

Side Slope eroding. Stabilize slopes with vegetation, ECB, TRM, riprap or
equwalent method.
Excessive accumulated sediment bquup Remove sediment to maintain sediment storage capacity.

Limit the contributing drainage area by installing diversion
Drainage area is too large. ditches and adding additional BMPs to accommodate the
diverted flow.
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Silt Fence

Silt Fence

Plan Symbol
BB R

Description

Silt fence is used as a temporary perimeter control around sites where there will be soil disturbance due to
construction activities. Silt fence consists of geotextile fabric stretched across steel posts. The lower
edge of the fence is vertically trenched into the ground and covered by compacted backfill.

When and Where to Use It

Silt fence is applicable in areas:

Where the maximum sheet or overland flow path length to the fence is 100-feet.
Where the maximum slope steepness (normal [perpendicular]| to fence line) is 2H:1V.
That do not receive concentrated flows greater than 0.5 cfs.

Y4 acre drainage per 100 linear feet

Do not place silt fence across channels or use it as a velocity control BMP.

Materials

Steel Posts
Use 48-inch long steel posts that meet the following minimum physical requirements:
Composed of high strength steel with minimum yield strength of 50,000 psi.
Have a standard “T” section with a nominal face width of 1.38-inches and nominal “T” length of
1.48-inches.
Weigh 1.25 pounds per foot (+ 8%).
Have a soil stabilization plate with a minimum cross section area of 17-square inches attached to the
steel posts.
Painted with a water based baked enamel paint.

Use steel posts with a minimum length of 4-feet, weighing 1.25 pounds per linear foot (= 8%) with
projections to aid in fastening the fabric. Except when heavy clay soils are present on site, steel posts will
have a metal soil stabilization plate welded near the bottom such that when the post is driven to the proper
depth, the plate will be below the ground level for added stability. The soil plates should have the
following characteristics:

e Be composed of minimum 15 gauge steel.

e Have a minimum cross section area of 17-square inches.
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Filter fabric is: Geotextile Filter Fabric

Composed of fibers consisting of long chain synthetic polymers composed of at least 85% by weight
of polyolefins, polyesters, or polyamides.

Formed into a network such that the filaments or yarns retain dimensional stability relative to each
other.

Free of any treatment or coating which might adversely alter its physical properties after installation.
Free of defects or flaws that significantly affect its physical and/or filtering properties.

Cut to a minimum width of 36 inches.

Use only fabric appearing on SCDOT Approval Sheet #34 meeting the requirements of the most current
edition of the SCDOT Standard Specifications for Highway Construction.

Silt Fence Design Criteria

Design Aids
The Design Aids located in this section may be used to properly size silt fence. Sedimot III, SEDCADA4,
and other computer models that utilize eroded particle size distributions and calculates a corresponding
trapping efficiency may also be utilized. See Figure SF-1 for silt fence trapping efficiency.

General Design Requirements
80 percent design removal efficiency goal for TSS
Maximum Slope Length - 100-feet
Maximum Slope Gradient — 2H:1V
Minimum Installed Fence Fabric Height — 18-inches
Maximum Installed Fence Fabric Height — 24-inches (exception for tidal areas)
Minimum Post Bury Depth — 18-inches
Maximum Post Spacing — 6-feet

Installation
Leave 10 feet between silt fence and creek or wetland.

Excavate a trench approximately 6-inches wide and 6-inches deep when placing fabric by hand. Place
12-inches of geotextile fabric into the 6-inch deep trench, extending the remaining 6-inches towards the
upslope side of the trench. Backfill the trench with soil or gravel and compact.

Bury 12-inches of fabric into the ground when pneumatically installing silt fence with a slicing method.

Purchase fabric in continuous rolls and cut to the length of the barrier to avoid joints. When joints are
necessary, wrap the fabric together at a support post with both ends fastened to the post, with a 6-inch
minimum overlap.

Install steel posts to a minimum depth of 24-inches. Install steel posts a minimum of 1- to 2- inches
above the fabric, with no more than 3-feet of the post above the ground. Space posts to maximum 6-feet
centers.

Attach fabric to the steel posts using heavy-duty plastic ties that are evenly spaced and placed in a manner
to prevent sagging or tearing of the fabric. In call cases, ties should be affixed in no less than 4 places.

Install the fabric a minimum of 24-inches above the ground. When necessary, the height of the fence
above ground may be greater than 24-inches. In tidal areas, extra silt fence height may be required.
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Silt Fence

The post height will be twice the exposed post height. Post spacing will remain the same and extra height
fabric will be 4-, 5-, or 6-feet tall.

Locate silt fence checks every 100 feet maximum and at low points.

Install the fence perpendicular to the direction of flow and place the fence the proper distance from the toe
of steep slopes to provide sediment storage and access for maintenance and cleanout.

Minimum Silt Fence Minimum right of
Height of Fill (ft) Fill Slope Offset from Toe of Way Offset From Toe
Slope (ft) of Slope (ft)

2:1
<6 4:1
6:1

*These minimum offsets may be reduced when curb and gutter or some other feature reduces the flow
of water down the slope. The smaller offsets of each group of height of fill can not be reduced.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each rainfall event that produces %2-inches or
more of precipitation. Check for sediment buildup and fence integrity. Check where runoff has
eroded a channel beneath the fence, or where the fence has sagged or collapsed by fence overtopping.
If the fence fabric tears, begins to decompose, or in any way becomes ineffective, replace the section
of fence immediately.
Remove sediment accumulated along the fence when it reaches 1/3 the height of the fence, especially
if heavy rains are expected.
Remove trapped sediment from the site or stabilize it on site.
Remove silt fence within 30 days after final stabilization is achieved or after temporary best
management practices (BMPs) are no longer needed.
Permanently stabilize disturbed areas resulting from fence removal.

Silt Fence Design Aids
This design aid for applies to silt fences placed in areas down slope from disturbed areas where it serves
to rctard flow and cause settling. Two conditions must be met for satisfactory design:

e Trapping efficiency must meet the desired level of control, and
e Overtopping of the fence must not occur.
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The silt fence design aid is a single line grouping all soil textures together. A similar procedure was used
for development of the ratio as used for the ponds and rock checks. For the silt fence, the ratio is:

Silt Fence Ratio -

15 area

Peak outflow through the fence for the 10-year 24-hour storm event (cfs),
Characteristic settling velocity (fps), of the characteristic D;s eroded particle (mm),
Potential ponding area up slope of the fence (ft?).

Estimate the ponding area by using the height of the fence available for flow through and extending a
horizontal line from the fence to an intersection with the ground surface upslope of the fence. Calculate
the unit available area by multiplying the fence height by the ground slope. Obtain the potential ponding
area by multiplying this unit area by the available fence length.

Using the calculated ponding area, calculate the ratio and enter the value in Figure SF-1 to determine the
trapping efficiency. Perform an overtopping calculation using the slurry flow rate through the fence.
Check this rate against the incoming flow to determine if enough storage exists behind the fence
preventing overtopping.

Constraints for the use of Silt Fence Design Aids:
e  Watershed area is less than or equal to 5 acres
Overland flow length is less than or equal to 500-feet
Overland slope is less than or equal to 6 percent
Slurry flow rate through the fence is less than or equal to 10 gpm/ft
Maximum height of the silt fence is less than or equal to 3-feet

Silt Fence Ratios above the design curves are not recommended for any application of the design aids. If
the silt fence ratio intersects the curve at a point having a trapping efficiency less than the desired value,
the design is inadequate and must be revised.

A silt fence ratio equal to 0.23 has an 80 percent trapping efficiency as shown in Figure SF-1.

Silt Fence Design Examples
Given: Design a silt fence 1.5 fi-tall at the toe of a 2.0 percent slope draining a linear construction site.

Topography will cause runoff to drain through 400-feet of total fabric length.
Peak flow from the 1.0-acre upslope area is estimated at 2.5 cfs using the rational equation with
“C” equal to 0.25 and intensity equal to 10.0 iph.

Slurry flow rate for the filter fabric is 10 gpm/ft® of fabric according to manufacturer
specifications or other source.

(A) The trapping efficiency if the soil is Lakeland Sand with an eroded size distribution having a
D;s equal to 0.0463 mm.

(B) The trapping efficiency if the soil is Cecil with an eroded size distribution having a D;s equal
to 0.0066 mm.

Solution:
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% The settling velocity Vs of the D5 particle (0.0463 mm) is read from Figure SV-1 as 5.1 E-3 ft/sec.
2. Estimate the ponded area using the geometry of the installation. With a fence length of 400 ft,
maximum depth equal to 1.5 ft, and upstream slope of 2.0 percent, there will be ponded area of 75
ft*/linear ft of fabric for a total ponded area of:
Paea = (75 ft¥/ft) (400 ft) = 30,000 ft*
The geometry calculates a required tie back of 75-feet to provide an adequate ponding area.
The silt fence ratio is calculated as:

Silt Fence Ratio = qpo /(Vis Paea) = 2.5/[(5.1E-3)(30,000)] = 0.017

Reading the trapping efficiency from the Silt Fence Design Aid (Figure SF-1) with the ratio equal to
0.017, the trapping efficiency is approximately 94 percent.

Check the fence for its ability to pass the design flow without overtopping.
Convert the peak flow from cfs to gpm:
Qpo = (2.5 ft'/sec)(7.48 gal/ft’)(60 sec/min) = 1122 gpm

Divide the peak flow rate by the effective height (1.5-ft) and the slurry flow rate of 10 gpm/ft* of
fabric to calculate the required fence length.

L=(1122)/ (1.5) (10) =75 ft

75 ft is less than the 400 ft available, so the fence will not overtop if it is properly maintained. Note:
This analysis does not account for concentration of flows or strength of the posts, or fabric.

A Cecil D5 topsoil is 0.0066 mm, and the settling velocity is found to be V5= 1.2 E-4 ps.

The filter fence ratio is calculated as:
Silt Fence Ratio = gy /(Vis Paea) = 2.5/[(1.2E-4)(30,000)] = 0.70

Reading the trapping efficiency from the Silt Fence Design Aid (Figure SF1) with the ratio equal to
0.70, the trapping efficiency is approximately 70 percent.
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Silt Fence

Silt Fence Silt Fence

Preventive Measures and Troubleshooting Guide
Field Condition Common Solutions
. i . Remove sediment. Apply hydraulic mulch or straw mulch or other
Excessive sediment accumulatlon. .
BMPs upstream to reduce eroded sediment.
. properly Dig trench, place fabrlc and backfill.
keyed in.

Length of slope draining to silt Shorten slope length using diversion ditches, additional silt fence
fence is too Iong runs, or other BMPs.

Storage capacity is inadequate [|| Remove accumulated sediment when it reaches 1/3 the height of the
due to sediment buildup. barrier.

Lack of sufficient ponding area Install fence with at least a 5-feet setback from the toe of the slope
P 9 ’ where possible. Divert flow at top of slope with diversion ditches.
Turn ends into the up-slope area every 100 feet.

Silt fence is not installed along Reinstall silt fence so that change in elevation does not exceed 1/3
level contour. the fabric height along the reach.

Slope draining to fence is too Shorten slope length using fiber rolls or equivalent. Increase setback
steep. of silt fence from the toe of slope.

Fence is ms}i}' \Iltvac;rlgaconcentrated Replace fence with proper BMP such as check dams, if appropriate.

Tie baclfs OrJ'hO.OKS not installed Place Tie backs or j-hooks at a maximum separation of 100-feet.
or installed incorrectly.
Posts are too far apart. Add stakes a maximum of 6-feet apart.

Concentraet?odsgloor\]Ns causing Place cross barrier check dams behind the silt fence.
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Rock Check Dam

Rock Check Dam
Plan Symbol

A

Description

A rock check dam is a small, temporary or permanent rock fill dam constructed across a drainage ditch,
swale, or channel to lower the speed of concentrated flows. Design rock check dams to have an 80 percent
design removal efficiency goal of the total suspended solids (TSS) in the inflow.

When and Where to Use It
Install rock check dams in steeply sloped swales, or in swales where adequate vegetation can not be
established. Use rock check dams in small open channels. Do not place check dams in Waters of the State
or USGS blue-line streams (unless approved by SCDHEC, State, or Federal authorities).

Rock Check Dam Design Criteria

Design Aids
The Design Aids located in this section (RC-C, RC-M, RC-F) may be used to properly size rock check
dams. Sedimot III, SEDCAD4, and other computer models that utilize eroded particle size distributions
and calculates a corresponding trapping efficiency may also be utilized.

General Design Requirements
80 percent design removal efficiency goal for TSS
Maximum Drainage Area — 5 acres
Maximum Height — 2-feet
Spacing varies with the bed slope of the ditch. Space rock checks such that the toe of the upstream
check is at the same elevation as the top of the downstream check.
If the rock check dam is not properly sized, the flow will overtop the structure and the Trapping
Efficiency is assumed to be 0 percent when this failure takes place.

Installation
Install the center section of the rock check lower than the edges.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each rainfall event that produces “2-inches or
more of precipitation.
Inspect for sediment and debris accumulation.
Inspect rock check dam edges for erosion and repair promptly as required.
Remove sediment when it reaches 1/3 the original check height.
In the case of grass-lined ditches and swales, remove rock check dams when the grass has matured
sufficiently to protect the ditch or swale unless the slope of the swale is greater than 4 percent.
After construction is complete, remove stone if vegetation is used for permanent stabilization.
Seed and mulch the area beneath the rock ditch checks immediately after dam removal.
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R heck Dam ign Ai
Design aids for rock check dams wﬁ%%%ﬁﬂ%%r%se for ponds. Again, the D5 eroded

particle size is used for the calculation of the characteristic settling velocity. The ratio for ditch checks is
defined by:

The Rock Check Dam Design Aids have been designed for the following soil classifications:
e Coarse (sandy loam)

e  Medium (silt loam)

e Fine (clay loam).

The design ratio should be less than or equal to the curve value at any given trapping efficiency.

Sq(l—b)

Rock Check Ratio = e

Channel slope (%),

Unit width flow through the check for the 10-year 24-hour storm event (cfs/ft),
Vis = Characteristic settling velocity (fps), of the characteristic D;s eroded particle (mm).
Coefficients a and Exponent b is interpolated from tables

Constraints for the use of Rock Check Dam Design Aids:

Watershed area is less than or equal to 5 acres

Overland flow length is less than or equal to 500-feet
Overland slope is less than or equal to 15 percent
Maximum depth of the ditch is less than or equal to 6-feet

Rock Check Ratios above the design curves are not recommended for any application of the design aids.
If the Rock Check Ratio intersects the curve at a point having a trapping efficiency less than the desired
value, the design is inadequate and must be revised.

A rock check dam located on coarse soils has a ditch check ratio equal to 1.10 E3 at 80 percent trapping
efficiency as shown in Figure RC-C.

A rock check dam located on medium soils has a ditch check ratio equal to 5.80 E3 at 80 percent trapping
efficiency as shown in Figure RC-M.

A rock check dam located on fine soils has a ditch check ratio equal to 1.20 E4 at 80 percent trapping
efficiency as shown in Figure RC-F.
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Rock Check Dam Design Examples

Given: Install a rock check dam with a channel slope of 1.0 percent in the Piedmont on an area having
Cecil sandy loam soils with an eroded size distribution of medium texture.

The runoff coefficient “C” for the rational method is estimated as 0.4 with an intensity of 6.75
in/hr for the design storm.

Drainage area to the ditch check is 4.4 ac.

Average rock diameter of the ditch check is 0.10 m (4 in.).

Average width (perpendicular to flow) is 6.7 ft and ditch check length is 3.3 feet.
Find: The trapping efficiency for the rock ditch check.

Solution:
1. A Cecil Dys topsoil is 0.0066 mm, and the settling velocity is found to be V5= 1.2 E-4 {ps.

2. Peak flow is estimated from the given information by substituting into the rational formula so that:
qp=CiA=0.4(6.75)(4.4) =11.9 cfs

The flow rate should be converted to flow per unit width by dividing the peak flow by the check
width to obtain the design q as

q =11.9 cfs/6.7 ft = 1.78 cfs/ft

Appropriate values of the coefficients a and b are interpolated from the table provided in the Design
Aids Section of this Handbook.

Rock diameter of 0.10 m

Flow length of 1.0 m

a=4.13

b=0.6651

Substitute all values and calculate the ditch check ratio
Sq+5) fa Vis = (1.0)(1.7801-08551) )/(4.13)(1.2E-4) = 2448

5. Enter the Rock Check Dam Design Aids for medium texture soil (Figure RC-M) on the y-axis with
Rock Check Ratio = 2.5E3, go to line and turn to the x-axis to read trapping efficiency.

6. Trapping efficiency equals 86 percent.

Note: The rock check dam must also be checked for overtopping since this is a common occurrence and
results in total failure of the check. If the check overtops, the trapping efficiency is assumed to be zero.
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Rock Check Dam Rock Check Dam

Preventive Measures and Troubleshooting Guide

Field Condition

Too much sediment has
accumulated.

There is insufficient ponding area.

The check dam is higher than the
drainage channel.

Use larger stone for the body of the check dam. Decrease check
dam spacing by adding more dams.

Wrong type of materials is used to .
construct check dam. Use larger stones. Do not use straw bales or silt fence for checks.

Check dams wash away.
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Sediment Tubes

Sediment Tubes

Plan Symbol

Description

Sediment tubes are elongated tubes of compacted geotextiles, curled excelsior wood, natural coconut fiber
or hardwood mulch. Straw, pine needle, and leaf mulch-filled sediment tubes are not permitted.

When and Where to Use It
Install sediment tubes along contours, in drainage conveyance swales, and around inlets to help reduce the
effects of soil erosion by energy dissipation and retaining sediment.

Materials

Sediment tubes for ditch checks and Type A Inlet Structure Filters exhibit the following properties:
Produced by a Manufacturer experienced in sediment tube manufacturing.
Composed of compacted geotextiles, curled excelsior wood, natural coconut fibers, hardwood mulch
or a mix of these materials enclosed by a flexible netting material.
Straw, straw fiber, straw bales, pine needles, and leaf mulch are not allowed under this specification.
Utilizes outer netting that consists of seamless, high-density polyethylene photodegradable materials
treated with ultraviolet stabilizers or a seamless, high-density polyethylene non-degradable materials.
Diameter ranging from 18-inches to 24-inches.
Curled excelsior wood, or natural coconut rolled erosion control products (RECPs) that are rolled up
to create a sediment tube are not allowed under this specification.
Select applicable Sediment Tubes from the SCDOT approved products list.

Installation
Proper site preparation is essential to ensure sediment tubes are in complete contact with the underlying
soil or underlying surface. Remove all rocks, clods, vegetation or other obstructions so installed sediment
tubes have direct contact with the underlying soil or surface.

Install sediment tubes by laying them flat on the ground. Construct a small trench to a depth that is 20%
of the sediment tube diameter. Lay the sediment tube in the trench and compact the upstream sediment
tube soil interface. Do not completely bury sediment tubes during installation. Review all project
specifications for special installation requirements. Install sediment tubes so no gaps exist between the
soil and the bottom of the sediment tube. Lap the ends of adjacent sediment tubes a minimum of 6-inches
to prevent flow and sediment from passing through the field joint. Never stack sediment tubes on top of
one another.

Avoid damage to sediment tubes during installation. Should the sediment tube become damaged during
installation, place a stake on both sides of the damaged area terminating the tube segment and install a
new tube segment. Perform field monitoring to verify that installation procedures do not damage sediment
tubes. Replace all damaged sediment tubes damaged during installation as directed by the Inspector or
Manufacturer’s Representative at the contractor's expense.
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Sediment Tubes

Install sediment tubes in swales or drainage ditches perpendicular to the water flow and extend them up
the side slopes a minimum of 1-foot above the design flow depth. Space sediment tubes according to the
following table.

Maximum Sediment
Tube Spacing

Less than 2% 150-feet
2% 100-feet
3% 75-feet
4% 50-feet
5% 40-feet
6% 30-feet
Greater than 6% 25-feet

Slope

Install sediment tubes using wooden stakes (2-inch x 2-inch) or steel posts (standard “U” or “T” sections
with a minimum weight of 1.25 pounds per foot) a minimum of 48-inches in length placed on 2-foot
centers. Intertwine the stakes with the outer mesh on the downstream side, and drive the stakes in the
ground to a minimum depth of 24-inches leaving less than 12-inches of stake above the exposed sediment
tube.

An acceptable alternative installation is driving stakes on 2-foot centers on each side of the sediment tube
and connecting them with natural fiber twine or steel wire to inhibit the non-weighted sediment tube from
moving vertically. Sediment tubes can also be secured by installing the stakes on 2-foot centers in a
crossing manner ensuring direct soil contact at all times.

Select the sediment tube check length to minimize the number of sediment tubes needed to span the width
of the drainage conveyance. If the required length (perpendicular to the water flow) is 15-feet, then one
15-foot sediment tube is preferred compared to two overlapping 10-foot sediment tubes.

Install sediment tubes for ditch checks over bare soil, mulched areas, or erosion control blankets. Keep
sediment tubes for ditch checks in place until fully established vegetation and root systems have
completely developed and can survive on their own.

Inspection and Maintenance
Inspect sediment tubes after installation for gaps under the sediment tubes and for gaps between the
joints of adjacent ends of sediment tubes.
Inspect every 7-days and within 24-hours of a rainfall event of 0.5-inches or greater.
Repair all rills, gullies, and undercutting near sediment tubes.
Remove all sediment deposits that impair the filtration capability of sediment tubes when the
sediment reaches 1/3 the height of the exposed sediment tube.
Remove and/or replace installed sediment tubes as required to adapt to changing construction site
conditions.
Remove sediment tubes from the site when the functional longevity is exceeded as determined by the
Engineer, Inspector or Manufacturer’s Representative. Gather sediment tubes and dispose of them in
regular means as non-hazardous, inert material.
Prior to final stabilization, backfill all trenches, depressions and other ground disturbances caused by
the removal of sediment tubes.
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Sediment Tubes

Sediment Tube Check Dam Sediment Tube Check Dam

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Remove accumulated sediment to recover holding capacity.
Remove accumulated sediment from the upstream side of the
sediment tube when the sediment has reached a height of
approximately one-third the original height of the tube (measured

. - . Space sediment tubes farther apart or increase the sediment tube
There is insufficient ponding area. diameter

Use larger sediment tubes. Decrease post spacing, and add more
posts. Install posts on both the upstream and downstream sides

Too much sediment has
accumulated.

Sediment tube washes away.

of the sediment tube. Decrease sediment tube spacing by adding
more sediment tube check dams.

Other application used instead of Do not use straw bales or silt fence as sediment tube check
pze diment tubes alternatives. In some situation rock check dams may be used as a
sediment tube alternative.

Straw, pine needle and leaf mulch-filled sediment tubes are not
permitted. Curled excelsior wood, or natural coconut rolled erosion
Wrong type of materials or wrong control products (RECPs) that are rolled up to create a sediment
type of sediment tube utilized. tube are not permitted.

Do not use straw bales or silt fence for checks.
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Stabilized Construction Entrance

Stabilized Construction Entrance

Plan Symbol

Description

A stabilized construction entrance is a temporary stone-stabilized pad located at all points of vehicular
ingress and egress on a construction site to reduce the amount of mud, dirt, and rocks transported onto
public roads by motor vehicles equipment and runoff.

When and Where to Use It
Use stabilized construction entrances whenever repetitive traffic will be leaving a construction site and
moving directly onto a public road. Construction entrances provide an area where mud is removed from
vehicle tires before entering a public road.

General Design Requirements
a. Minimum Entrance Dimensions
1. Thickness = 6-inches
2. Width of entrance area = 24-feet
3. Length = 100-feet or required length for 10 tire revolutions
b. Material consisst of stone with a Dsy diameter ranging from 2 to 3 inches.
c. Non-woven geotextile fabric is required to underlie the stone.

Installation
Remove all vegetation and any objectionable material from the foundation area.

Divert all surface runoff and drainage from stones to a sediment trap or basin.

Install a non-woven geotextile fabric prior to placing any stone.

Install a culvert pipe across the entrance when needed to provide positive drainage.

The entrance consists of 2 to 3 inch Dsy aggregate with a minimum thickness of 6-inches.

Minimum dimensions of the entrance are 24-feet wide by 100-feet long, and may be modified as
necessary to accommodate site constraints.

Taper the edges of the entrance out towards the road to prevent tracking of mud at the edge of the
entrance.
Inspection and Maintenance

Inspect every 7 calendar days and within 24-hours after each rainfall event that produces “2-inches or

more of precipitation, or after heavy use.

Check for mud and sediment buildup and pad integrity.

Make daily inspections during periods of wet weather. Maintenance is required more frequently in

wet weather conditions. Reshape the stone pad as needed for drainage and runoff control.

Wash or replace stones as needed.
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Stabilized Construction Entrance

Wash or replace he stone in the entrance whenever the entrance fails to reduce mud being carried off

ite by vehjcles. F t washi ill extend t ful life of stone.
frlneme)(/ii\éqceg/ ersem(r)f\:/%uer?lugvagnhngséxélim%)riltel%racliégseoru Wlagh%ds 83‘[60 public roads by brushing or

sweeping.

Only use flushing when the water is discharged to a sediment trap or basin.

Repair any broken pavement immediately.

Inspect and clean sediment traps immediately following each rainfall.

Dispose of sediment in a suitable area in such a manner that it will not erode.

Remove as soon as they are no longer needed to provide access to the site. Bring the disturbed area to
grade, and stabilize it using appropriate permanent stabilization methods.

Construction Entrance Construction Entrance
Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Access points require constant Select proper stabilization material or consider alternate
maintenance. methods for longevity, performance and site conditions.

Stone is tracked onto roadway. Limit larger veh|clegi;r§]rgtgfpns;::ﬁgtl)n exit or use larger
A_ggregate ma’gerlal IS bel_ng Use geotextile fabric under base material.
incorporated into the soil.

Excessive sediment is tracked onto Increase length of stabilized exit. Regularly maintain access
roadway. area to remove sediment buildup.

Sediment-laden water is leaving the Properly grade access points to prevent runoff from leaving
construction site. site. Route runoff through a sediment-trapping device.

Sediment is being tracked from Limit the number of access points and require their use.
numerous locations. Stabilize designated access points.
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Storm Drain Inlet Protection

Storm Drain Inlet Protection

Description

Storm drain inlet protection is achieved by placing a temporary filtering device around any inlet to trap
sediment. This mechanism prevents sediment from entering inlet structures. Additionally, it serves to
prevent the silting-in of inlets, storm drainage systems, or receiving channels.

There are six (6) types of inlet structure filters, including:
Type A-Low Flow
Type B-Medium Flow, Low Velocity
Type C-Medium Flow, Medium Velocity
Type D-High Flow, High Velocity
Type E-Surface Course Curb Inlet
Type F-Inlet Tubes

When and Where to Use It
Inlet protection may be installed prior to the construction of roads however, once the sub base is placed, a
different type of inlet protection may be required. Inlet protection is required on all inlets that have
outfalls that bypass sediment trapping structures and directly discharge off site. Use inlet protection as a
last resort for sediment control when no other means are practical and do not use as the only means of
protection.

General Design Requirements
Type A-Low Flow Inlet Filters include filter fabric inlet protection and 18-inch diameter sediment tubes
e Applicable for inlets with peak flow rates less than 1 cfs where the inlet drain area has grades less
than 5%. The immediate drainage area (5-foot radius around the inlet) has grades less than 1%. Areas
receiving concentrated flows are not acceptable.

Type B-Medium Flow, Low Velocity Inlet Filters include hardware fabric and stone inlet protection.

e Applicable for inlets with peak flow rates less than 3 cfs where the inlet drain area has grades_less
than 5%. Flow velocities to the inlet may not exceed 3 feet per second. Applicable where an
overflow capacity is not required to prevent excessive ponding around the structure.

Type C-Medium Flow, Medium Velocity Inlet Filters include block and gravel inlet protection.

e Applicable for inlets with peak flow rates less than 3 cfs where the inlet drain has grades less than
5%. Flow velocities to the inlet may not exceed 5 feet per second. Applicable where an overflow
capacity is required to prevent excessive ponding around the structure. Not applicable in areas
exposed to traffic, such as median drains

Type D-Rigid Inlet Filters include prefabricated inlet filters composed of a geotextile fabric connected to a
rigid structure
Applicable for drainage areas up to 2 acres with peak flow rates greater than 3 cfs where the inlet
drain area has grades greater than 5%. Flow velocities to the inlet may exceed 3 feet per second.
These filters are used for median applications (Type D1) and for sump applications (Type D2).
Applicable where an overflow capacity is required to prevent excessive ponding around the structure.
Capable of protecting inlet structures not associated with curb inlets. The inlets may include, but are
not limited to yard inlets, DI 24-inches by 24-inches, DI 24-inches by 36-inches and manholes.
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Storm Drain Inlet Protection

Type E-Surface Course Curb Inlet Filters include prefabricated inlet filters composed of a synthetic
material that has aggregate compartments for stone, sand, or other weighted mechanisms to hold the
unit in place.

e Applicable for roadway catch basins after the road surface course is placed
Type F-Inlet Tubes are classified in two categories: weighted inlet tubes and non-weighted inlet tubes.

Weighted inlet tubes are applicable for inlets with drainage areas less than 1 acre. Weighted inlet
tubes are used for placement on gravel, concrete, asphalt or other hard surfaces around drainage inlets
where stakes cannot be driven. Weighted inlet tubes are applicable where construction traffic may
occur around the inlet. All weighted Type F Inlet Structure Filters are applicable as Type E Inlet
Structure Filters.

Non-weighted inlet tubes are inlet tubes applicable for Catch Basins with drainage areas less than 1
acre where stakes or posts are driven to hold the tube in place. For non-weighted inlet tube
applications, an inlet tube is placed on subgrade and is applicable until the road base course is placed.

Both weighted and non-weighted inlet tubes are applicable as weep hole inlet filters, although non-
weighted inlet tubes can only be used in situations where stakes is driven into the ground or subgrade
to secure the tube.

General Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each storm that produces }4-inches or more of
rain. Handle any damage or needed repairs immediately.
Inspect after installation for gaps that may permit sediment to enter the storm drainage system.
Remove accumulated sediment and debris from the surface and vicinity of Inlet Filters after each rain
event or as directed by the Engineer, Inspector or Manufacturer’s Representative.
Remove sediment when it reaches approximately 1/3 the height of the Inlet Filter. If a sump is used,
remove sediment when it fills approximately 1/3 the depth of the hole. Maintain the pool area, always
providing adequate sediment storage volume for the next storm event.
Remove, move, and/or replace as required to adapt to changing construction site conditions.
Remove Inlet Filters from the site when the functional longevity is exceeded as determined by the
Engineer, Inspector or Manufacturer’s Representative.
Dispose of Inlet Filters no longer in use at an appropriate recycling or solid waste facility.
Prior to final stabilization, backfill and repair all trenches, depressions, and other ground disturbances
caused by the removal of Inlet Filters.
Remove all construction material and sediment and dispose of them properly. Grade the disturbed
areas to the elevation of the inlet structure crest. Stabilize all bare areas immediately.
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Storm Drain Inlet Protection
Type A - Filter Fabric Inlet Protection

Type A - Filter Fabric Inlet Protection

Plan Symbol

A

Design filter fabric inlet protection to have an 80 percent design removal efficiency goal of the total
suspended solids (TSS) in the inflow. The Design Aids located in the Silt Fence section of this Handbook
may be used to properly design filter fabric inlet protection.

Materials
Use filter fabric that conforms to SCDOT standard specifications for highway construction (latest
edition). Refer to the silt fence geotextile fabrics SCDOT Approval Sheet #34.

Use 48-inch long wood posts that meet the following requirements.

e 2-inch by 2-inch size.

e Heavy-duty wire staples at least 1}2-inch long, spaced a maximum of 6-inches apart to attach the filter
fabric to wooden stakes.

Use 48-inch long steel posts that meet the following minimum physical requirements:
Be composed of high strength steel with minimum yield strength of 50,000 psi.
Have a standard “T” section with a nominal face width of 1.38-inches and nominal “T” length of
1.48-inches.
Weigh 1.25 pounds per foot (+ 8%).
Be painted with a water based baked enamel paint.

Installation
Excavate a trench 6-inches wide and 6-inches deep around the outside perimeter of the inlet.

Extend the filter fabric a minimum of 12-inches into the trench. Backfill the trench with soil or crushed
stone and compact over the filter fabric unless the fabric is pneumatically installed.

Install the filter fabric to a minimum height of 18-inches and maximum height of 24-inches above grade.
Space the posts around the perimeter of the inlet a maximum of 3-feet apart and drive them into the
ground a minimum of 24-inches.

Cut the filter fabric from a continuous roll to the length of the protected area to avoid the use of joints.
When joints are necessary, wrap filter fabric together only at a support post with both ends securely
fastened to the post, with a minimum 6-inch overlap.

Attach fabric to wood posts using heavy-duty wire staples at least 1/2-inch long, spaced a maximum of 6-
inches apart.

Attach fabric to steel posts with heavy-duty plastic ties. Attach at least four (4) evenly spaced ties in a
manner to prevent sagging or tearing of the fabric. In all cases, affix ties in no less than four (4) places.
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Storm Drain Inlet Protection
Type A - Filter Fabric Inlet Protection

Insg.ect'!on and Majntenance . :
Inspect every 7 calendar days and within Z4-hours atter cach rainfall event that produces /2-inches or
more of precipitation. Replace the fabric if it becomes clogged.

Remove the sediment when it reaches 1/3 the height of the fabric. Take care not to damage or
undercut fabric when removing sediment.

If a sump is used, remove sediment when it fills 1/3 the depth of the hole.

Maintain the pool area, always providing adequate sediment storage volume for the next storm.
Remove storm drain inlet protection only after the disturbed areas are permanently stabilized.
Remove all construction material and sediment, and dispose of them properly.

Grade the disturbed area to the elevation of the drop inlet structure crest. Use appropriate permanent
stabilization methods to stabilize bare areas around the inlet.

Filter Fabric Inlet Protection

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Ensure that soil stabilization and sediment control devices are
installed upstream of inlets. Ensure that the barriers around the
Excessive sediment entering inlet. inlet are installed correctly. Filter fence needs to be keyed in so
that water goes through filter fabric and not under it. Use a different
type of inlet protection if concentrated flows are observed.

Filter fabric clogged b_y sediment or Replace filter fabric.
other debris.
Sediment reaches 1/3 the height of .
. Remove sediment.
fabric.

Ponded water causes a traffic Use alternate BMPs upstream. Remove inlet protection if
concern. necessary.
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Storm Drain Inlet Protection
Type A - Sediment Tube Inlet Protection

Type A - Sediment Tube Inlet Protection

Plan Symbol

()

Materials

Sediment tubes for Type A Inlet Structure Filters exhibit the following properties:
Produced by a Manufacturer experienced in sediment tube manufacturing.
Composed of compacted geotextiles, curled excelsior wood, natural coconut fibers, hardwood mulch
or a mix of these materials enclosed by a flexible netting material.
Straw, straw fiber, straw bales, pine needles, and leaf mulch are not allowed under this specification.
Utilizes outer netting that consists of seamless, high-density polyethylene photodegradable materials
treated with ultraviolet stabilizers or a seamless, high-density polyethylene non-degradable materials.
Diameter ranging from 18-inches to 24-inches.
Curled excelsior wood, or natural coconut rolled erosion control products (RECPs) that are rolled up
to create a sediment tube are not allowed under this specification.
Select applicable Sediment Tubes from the SCDOT approved products list.

Use 48-inch long wood posts that meet the following requirements.

e 2-inch by 2-inch size.

e Heavy-duty wire staples at least 1'5-inch long, spaced a maximum of 6-inches apart to attach the filter
fabric to wooden stakes.

Use 48-inch long steel posts that meet the following minimum physical requirements:
Be composed of high strength steel with minimum yield strength of 50,000 psi.
Have a standard “T” section with a nominal face width of 1.38-inches and nominal “T” length of
1.48-inches.
Weigh 1.25 pounds per foot (+ 8%).
Be painted with a water based baked enamel paint.

Installation:
Remove all rocks, clods, vegetation or other obstructions so installed sediment tubes have direct contact
with the underlying soil or surface.

Install sediment tubes by laying them flat on the ground. Construct a small trench to a depth that is 20%
of the sediment tube diameter. Lay the sediment tube in the trench and compact the upstream sediment
tube soil interface. Do not completely bury sediment tubes during installation. Lap the ends of adjacent
sediment tubes a minimum of 6-inches to prevent flow and sediment from passing through the field joint.
Never stack sediment tubes on top of one another.

Install sediment tubes using wooden stakes (2-inch x 2-inch) or steel posts (standard “U” or “T” sections
with a minimum weight of 1.25 pounds per foot) a minimum of 48-inches in length placed on 2-foot
centers. Intertwine the stakes with the outer mesh on the downstream side, and drive the stakes in the
ground to a minimum depth of 24-incest leaving less than 12-inches of stake above the exposed sediment
tube.
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Storm Drain Inlet Protection
Type A - Sediment Tube Inlet Protection

Inslp.ecgizotq and M%intenaqce:. .
Inspect every 7 calendar days and within 24-hours atter cach rainfall event that produces '2-inches or

more of precipitation.

Inspect sediment tubes after installation for gaps under the tubes and for gaps between joints of
adjacent ends of sediment tubes. Repair rills, gullies, and all undercutting near sediment tubes.
Remove and/or replace installed sediment tubes as required to adapt to changing construction site
conditions.

Remove all sediment tubes from the site when the functional longevity is exceeded as determined by
the Engineer, Inspector or Manufacturer’s Representative.

Dispose of sediment tubes in regular means as non-hazardous, inert material.

Sediment Tube Inlet Protection

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Remove accumulated sediment to recover holding capacity.
Remove accumulated sediment from the upstream side of the
Too much sediment has accumulated. sediment tube when the sediment has reached a height of
approximately one-third the original height of the tube (measured

Use larger sediment tubes. Decrease post spacing, and add more
Sediment tube washes away. posts. Install posts on both the upstream and downstream sides

of the sediment tube.

Other appllc:_:atlon used instead of Do not use straw bales as sediment tube alternatives.
sediment tubes

Straw, pine needle and leaf mulch-filled sediment tubes are not
\Wrong type of materials or wrong type|||permitted. Curled excelsior wood, or natural coconut rolled erosion
of sediment tube utilized. control products (RECPs) that are rolled up to create a sediment
tube are not permitted. Do not use straw bales.
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Storm Drain Inlet Protection
Type B - Hardware Fabric and Stone Inlet Protection

Type B - Hardware Fabric and Stone Inlet Protection

Plan Symbol

5]

Design hardware fabric and stone inlet protection to have an 80 percent design removal efficiency goal of
the total suspended solids (TSS) in the inflow. The Design Aids located in the Rock Check Dam section
of this Handbook may be used to properly design hardware fabric inlet protection.

Materials
Use hardware fabric or comparable wire mesh with maximum openings of 0.5-inches x 0.5-inches as the
supporting material.

Use48-inch steel posts that meet the following minimum physical requirements:
Be composed of high strength steel with minimum yield strength of 50,000 psi.
Have a standard “T” section with a nominal face width of 1.38-inches and nominal “T” length of
1.48-inches.
Weigh 1.25 pounds per foot (+ 8%).
Be painted with a water based baked enamel paint.

Use heavy-duty wire ties to attach the wire mesh material to the steel posts.

Place Aggregate No. 5 washed stone against the hardware fabric on all sides.

Installation
Excavate a trench 6-inches deep around the outside perimeter of the inlet.

Use hardware fabric or comparable wire mesh with maximum openings of 0.5-inches by 0.5-inches as the
supporting material. Extended the fabric a minimum of 6-inches into the ground. Backfill the trench with
soil or crushed stone and compact over the fabric.

Use steel posts with a minimum post length of 48-inches consisting of standard “T” sections with a
weight of 1.25 pounds per foot (£8%). Install the wire mesh fabric above grade a minimum of 18-inches
without exceeding 24-inches.

Space the steel posts a maximum of 3-feet apart around the perimeter of the inlet and drive them into the
ground a minimum of 24-inches.

Use heavy-duty wire ties spaced a maximum of 6-inches apart to attach the wire mesh material to the steel
posts.

Place Aggregate No. 5 washed stone to a minimum height of 12-inches, and a maximum height of 24-
inches against the hardware fabric on all sides.
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Storm Drain Inlet Protection
Type B - Hardware Fabric and Stone Inlet Protection

Ingpectlon and Mamtenance
If the stone becomes clogged with sediment, pull the stones away from the inlet and clean or replace

them.
Since cleaning of gravel at a construction site may be difficult, an alternative approach would be to

use the clogged stone as fill and put fresh stone around the inlet.

Hardware Fabric and Stone Inlet Protection

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Ensure that soil stabilization and sediment control devices are installed

Excessive sediment is upstream of inlets. Ensure that the barriers around the inlet are installed
entering the inlet. correctly

Sediment reaches 1/3 the Remove sediment
height of the structure. '

Stone filter materla_l Pull stones away from inlet and clean them, or replace them with new
becomes clogged with stones

sediment.

Ponded ?’Vater causes a Use alternate BMPs upstream. Remove drain inlet protection if necessary.
traffic concern.
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Storm Drain Inlet Protection
Type C - Block and Gravel Inlet Protection

Type C - Block and Gravel Inlet Protection

Plan Symbol

DD‘DD

DCD
]

EID‘ u

Block and gravel filters are used where heavy flows and higher velocities are expected and where an
overflow capacity is necessary to prevent excessive ponding around the structure.

Materials
Use masonry blocks ranging from 8 to 12 inches wide.

Use hardware fabric or comparable wire mesh with maximum openings of ’2-inches x '2-inches as the
supporting material.

Use 1-inch D5, washed stone gravel.

Installation
Place the bottom row of the concrete blocks lengthwise on their side so that the open end faces outward,
not upward.

The height of the barrier is varied, depending upon design needs by stacking a combination of blocks that
are 8- and 12-inches wide.

Place wire mesh over the outside vertical face of the concrete blocks to prevent stones from being washed
through the holes in the blocks. Use hardware cloth or comparable wire mesh with Y2-inch x Y2-inch
openings.

Install 1-inch D5, washed stone to a height equal to the elevation of the top of the blocks.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each storm that produces '4-inches or more of
rain. Any needed repairs should be handled immediately.
Remove sediment when it reaches 1/3 the height of the blocks. If a sump is used, remove sediment
when it fills 1/3 the depth of the hole.
If the stone filter becomes clogged with sediment, the stones must be pulled away from the inlet and
cleaned or replaced. Since cleaning of gravel at a construction site may be difficult, an alternative
approach would be to use the clogged stone as fill and put fresh stone around the inlet.
Remove inlet protection structures after the disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them properly.
Grade the disturbed area to the elevation of the drop inlet structure crest.
Stabilize all bare areas immediately.
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Storm Drain Inlet Protection
Type C - Block and Gravel Inlet Protection

Block and Gravel Inlet Protection Block and Gravel Inlet Protection

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Ensure that soil stabilization and sediment control devices are installed
upstream of inlets. Ensure that the block and gravel inlet protection is
installed correctly.

Excessive sediment is entering
the inlet.

Sediment reaches 1/3 the height .
Remove sediment.
of the blocks.

Stone filter material becomes Pull stones away from inlet and clean them, or replace them with new
clogged with sediment. stones.

Ponded water causes a traffic

Use alternate BMPs upstream. Remove inlet protection if necessary.
concern.
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Storm Drain Inlet Protection
Type D - Rigid Inlet Filters

Type D = Rigid Inlet Filters

Plan Symbol

D

There are two uses for rigid inlet filters: median applications (Type D1) and sump applications (Type
D2). Type D1 filters have more overflow capacity and less filtration area than Type D2 to prevent
ponding in medians. These filters are capable of protecting inlet structures not associated with curb inlets

Materials

Rigid inlet filters exhibit the following properties:

e Composed of a geotextile fabric connected to a rigid structure. The geotextile fabric is non-
biodegradable and resistant to degradation by ultraviolet exposure and resistant to contaminants
commonly encountered in storm water.

Use a rigid structure composed of high molecular weight, high-density polyethylene copolymer with
a UV inhibitor. Do not use structures that are not reusable and recyclable.

Use a filter fabric constructed of 100% continuous polyester non-woven engineering fabric. The filter
fabric is fabricated to provide a direct fit adjacent to the associated rigid structure.

Rigid inlet filters have a two-stage design. The first stage conveys normal flows at a minimum clean
water flow rate of 100 gallons per minute per square foot. The second stage conveys high flow rates,
with a minimum apparent opening of 0.5-inch per square inch (No. 12 standard sieve opening).

Type DI inlet filters have a first stage minimum height of 9-inches and a maximum height of 12-
inches in order to allow greater overflow capacity and prevent ponding in the median.

Rigid inlet filters completely surround the inlet.

Rigid inlet filters have lifting devices or structures to assist in the installation and to allow inspection
of the storm water system.

The filter fabric is capable of reducing effluent sediment concentrations by no less than 80% under
typical sediment migration conditions.

Select applicable Type D inlet filters from the SCDOT approved products list.

Installation
Install rigid inlet filters in accordance with the Manufacturer’s written installation instructions. Properly
install rigid inlet protection so the inlet is completely enclosed.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each storm that produces }4-inches or more of
rain. Any needed repairs should be handled immediately.
Inspect after installation to insure that no gaps exist that may permit sediment to enter the storm drain
system.
Remove and/or replace rigid inlet filters to adapt to changing construction site conditions.
Clean the rigid inlet protection filter material when it becomes covered or clogged with deposited
sediment.
Replace the rigid inlet protection filter material as directed by the Engineer.
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Type D - Rigid Inlet Filters

Rigid Inlet Filters

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Ensure that soil stabilization and sediment control devices are installed
upstream of inlets. Ensure that the rigid inlet filters are installed
correctly.

Excessive sediment is entering
the inlet.

Sediment reaches 1/3 the height .
Remove sediment.
of the structure.
Rigid inlet filter material becomes||| Pull rigid inlet filters from inlet and clean them, or replace rigid inlet
clogged with sediment. filters with new filter material.
Ponded we:;[grr](c::earl:]ses a traffic Use alternate BMPs upstream. Remove rigid inlet filter if necessary.
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Storm Drain Inlet Protection
Type E — Surface Course Curb Inlet Filters

Type E - Surface Course Curb Inlet Filters

Plan Symbol

-

Materials
Use surface course inlet filters that have a minimum height or diameter of 9-inches and have a minimum
length that is 2-feet longer than the length of the curb opening. Surface course inlet filters are not
designed to completely block the inlet opening.

Use surface course inlet filters constructed with a synthetic material that will allow storm water to freely
flow through while trapping sediment and debris. Use a material that is non-biodegradable and resistant to
degradation by ultraviolet exposure and resistant to contaminants commonly encountered in storm water.
Straw, straw fiber, straw bales, pine needles, and leaf mulch are not permissible filter materials.

Surface course inlet filters have aggregate compartments for stone, sand or other weighted materials or
mechanisms to hold the unit in place.

Use filter fabric that is capable of reducing effluent sediment concentrations by no less than 80% under
typical sediment migration conditions.

Select Type E inlet filters from the SCDOT approved products list.

Installation
Surface course inlet filters are applicable for road Catch Basin after the road surface course is placed.
Place surface course inlet filters where sediment may spill over sidewalks and curbs.

Install surface course inlet filters in front of curb inlet openings. The filter has a minimum height or
diameter of 9-inches and has a minimum length that is 2-feet longer than the length of the curb opening to
allow sufficient length to cover the inlet with at least 1-foot of clearance beyond the inlet on both ends.

Do not completely block the inlet opening with surface course inlet filters. Install surface course inlet
filters in a manner to allow overflows to enter the catch basin.

Fill the aggregate compartment to a level (at least 'z full) that will keep the surface course inlet filter in
place and create a seal between the surface course inlet filter and the road surface.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each storm that produces '4-inches or more of
rain. Any needed repairs should be handled immediately.
Ponding is likely if sediment is not removed regularly.
Inspect surface course curb inlet filters on a regular basis and immediately after major rain events.
Clean the surface course curb inlet filter if a visual inspection shows silt and debris build up around
the filter.
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Storm Drain Inlet Protection
Type E - Surface Course Curb Inlet Filters

Surface Course Inlet Filter

Surface Course Inlet Filter

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Ensure that soil stabilization and sediment control devices are installed
upstream of inlets. Ensure that the surface course inlet filters are
installed correctly.

Excessive sediment is entering
the inlet.

Sediment reaches 1/3 the height i
Remove sediment.
of the structure.
Surface course inlet filter materiall|| Pull surface course filters from inlet and clean them, or replace surface
becomes clogged with sediment. course inlet filters with new filter material.
Ponded water causes a traffic Use alternate BMPs upstream. Remove surface course inlet filter if
concern. necessary.
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Type F - Inlet Tubes

Type F —Inlet Tubes

Plan Symbol

F

Inlet tubes are temporary filtering devices placed around inlet structures to trap sediment and keep silt,
sediment and construction debris from entering pipe systems through open inlet structures. Additionally,
inlet tubes prevent the silting-in of inlets, storm drainage systems and receiving channels.

Materials

Use inlet tubes that exhibit the following properties:
Produced by a Manufacturer experienced in sediment tube manufacturing.
Composed of compacted geotextiles, curled excelsior wood, natural coconut fibers or hardwood
mulch or a mix of these materials enclosed by a flexible netting material.
Do not use straw, straw fiber, straw bales, pine needles or leaf mulch under this specification.
Utilize an outer netting that consists of seamless, high-density polyethylene photodegradable
materials treated with ultraviolet stabilizers or a seamless, high-density polyethylene non-degradable

materials.

Curled wood excelsior fiber, or natural coconut fiber rolled erosion control products (RECP) rolled up
to create an inlet tube devices are not allowed under this specification.

Weighted Inlet Tubes

Weighted inlet tubes are sediment tubes capable of staying in place without external stabilization
measures and may have a weighted inner core or other weighted mechanism to keep them in place.

Materials

Weighted inlet tubes meet the minimum performance requirements shown in the table below.

PROPERTY

TEST METHOD

VALUE

Diameter

Field Measured

6.0 inch to 12.0 inch

Mass per Unit Length

Field Measured

6 inch = 6 1bs/ft minimum
12 inch = 12 lbs/ft minimum

Fiber Length

Field Measured

80% of the fiber materials at least 4-inches in length

Length per Tube

Field Measured

6 foot minimum

Netting Unit Weight

Certified

0.35 oz/ft minimum

Select Type F weighted inlet tubes from the SCDOT approved products list.

Installation

Install weighted inlet tubes lying flat on the ground, with no gaps between the underlying surface and the
inlet tube. Never stack weighted inlet tubes on top of one another.
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Type F —Inlet Tubes

Do not completely block inlets with weighted inlet tubes.

Install weighted inlet tubes in such a manner that all overflow or overtopping water has the ability to enter
the inlet unobstructed.

To avoid possible flooding, two or three concrete cinder blocks may be placed between the weighted inlet
tubes and the inlet.

Non-Weighted Inlet Tubes
Non-weighted inlet tubes are defined as sediment tubes that require staking or other stabilization methods
to keep them safely in place.

Materials
Non-weighted inlet tubes meet the minimum performance requirements shown in the table below.

PROPERTY TEST METHOD VALUE
Diameter Field Measured 6.0 inch to 12.0 inch

6 inch = 1.0 Ibs/ft minimum
12 inch = 2.0 Ibs/ft minimum

Fiber Length Field Measured 80% of the fiber materials at least 4-inches in length

Mass per Unit Length Field Measured

Length per Tube Field Measured 6 foot minimum

Netting Unit Weight Certified 0.35 oz/ft minimum

Select Type F non-weighted inlet tubes from the SCDOT approved products list.

Installation
Install non-weighted inlet tubes immediately after grading and construction of catch basin boxes.
Maintain non-weighted inlet tubes during subgrade and base preparation until the base course is placed.

For weep hole inlet protection applications, both weighted and non-weighted inlet tubes are applicable.
Install non-weighted inlet tubes in situations when stakes can be driven into the ground or subgrade to
secure the tube.

Review all project specifications for special installation requirements.

Install non-weighted inlet tubes using 2-inch x 2-inch wooden stakes or steel posts consisting of standard
“T” sections weighing 1.25 pounds per foot (£8%), 3-feet in length placed on 2-foot centers. Intertwine
the stakes with the outer mesh on the downstream side of the inlet tube.

Drive stakes in the ground to a minimum depth of 1-foot leaving less than 1-foot of stake exposed above
the non-weighted inlet tube.

An acceptable alternative installation is driving stakes on 2-foot centers on each side of non-weighted
inlet tubes and connecting them with natural fiber twine or steel wire to inhibit the non-weighted sediment
tube from moving vertically.

Another acceptable alternative installation for non-weighted inlet tubes is installing stakes on 2-foot
centers in a crossing manner maintaining direct soil contact at all times.
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Type F - Inlet Tubes

Install non-weighted inlet tubes so the top of the tube is below the top of the installed curb line to ensure
that all overflow or overtopping water has the ability to enter the inlet unobstructed.

Inspection and Maintenance
Inspect every 7 calendar days and within 24-hours after each storm that produces '2-inches or more of
rain. Any needed repairs should be handled immediately.
Inlet tubes may be temporarily moved during construction as needed.
Replace inlet tubes damaged during installation as directed by the Inspector or Manufacturer’s
Representative at the contractor's expense.

Non-weighted Inlet Tube

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions l
Excessive sediment is Ensure that soil stabilization and sediment control devices are installed
entering the inlet. upstream of inlets. Ensure that inlet tubes are installed correctly.

Sediment reaches 1/3 the
height of the inlet tube.

Filter material becomes Pull Inlet from tube and clean them, or replace clogged inlet tubes with inlet
clogged with sediment. tubes

Remove sediment.

Ponded water causes a

; Use alternate BMPs upstream. Remove inlet tubes if necessary.
traffic concern.
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Sediment Dikes

Rock Sediment Dikes
Plan Symbol

-

Description

Rock sediment dikes are semi-circular sediment control structures constructed across drainage ditches,
swales, low areas or other areas that receive concentrated flow. A rock sediment dike consists of a half-
circular shaped rock embankment with a sump area constructed for sediment storage. Design rock
sediment dikes to have an 80 percent design removal efficiency goal of the total suspended solids (TSS).

When and Where to Use It
Rock sediment dikes are most effective in arecas where sediment control is needed with minimal
disturbance. Use as a sediment control structures for the outfalls of diversion swales, diversion dikes, in
low areas or other areas where concentrated sediment laden flow is expected. Use rock sediment dikes for

drainage less than 2.0 acres. Do not place rock sediment dikes in Waters of the State (unless approved by
SCDHEC, State, or Federal authorities).

Rock Sediment Dike Design Criteria

Design Aids
The Design Aids located in the rock check dam section of this handbook may be used to properly size
rock sediment dikes. Sedimot III, SEDCAD4, Pond Pack and other computer models that utilize eroded
particle size distributions and calculates a corresponding trapping efficiency may also be utilized.

General Design Requirements
Maximum Drainage Area — 2 acres
Maximum Design Life - 18 months
Maximum Rock Dike Height — 2-feet
Discharge and treatment capacity for the 10-year 24-hour storm event.
80 percent design removal efficiency goal for TSS
Determine required sediment storage volume and ensure sediment dike sump provides the volume.
Size rock sediment dike to handle the receiving peak flow rates. Flows that overtop the structure have
an assumed Trapping Efficiency of 0 percent.

Installation
Install a non-woven geotextile fabric over the soil surface where the rock sediment dike is to be placed.

Construct the body of the rock sediment dike with minimum 9-inch Ds, Riprap. Construct the upstream
face with a 1-foot thick layer of ¥4-inch to 1-inch Dsy washed stone placed at a slope of 2H:1V.

Construct rock sediment dikes with a minimum top flow length of 3-feet (two-foot flow length through
the riprap and one-foot flow length through the washed stone).

Place the rock by hand or mechanical placement (no dumping of rock to form the sediment dike) to
achieve the proper dimensions.
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Sediment Dikes

Install a sediment sump with a minimum depth of 2-feet on the upstream side of the structure to provide
sediment storage. Install the upstream side of the sediment sump with a slope of SH:1V to inhibit erosion
of the sediment storage area.

Mark the sediment cleanout level of the sediment dike with a stake in the field.
Seed and mulch all disturbed areas.

Inspection and Maintenance
The key to a functional rock sediment dike is continual monitoring, regular maintenance and regular
sediment removal.

Inspect every 7 calendar days and within 24-hours after each rainfall event that produces Y2-inches or
more of precipitation.

Remove sediment when it reaches 50 percent of the sediment storage volume or the top of the
cleanout stake. Removed sediment from the sump should be removed from, or stabilized on site.

Remove rock sediment dikes within 30 days after final site stabilization is achieved or after they are
no longer needed. Permanently stabilize disturbed areas resulting from the removal.

Rock Sediment Dike Rock Sediment Dike

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Sediment reaches 50 percent of the
sediment storage volume or the top of Remove accumulated sediment to recover holding capacity.
the cleanout stake.

Rock sediment dikes wash away. Replace rock sediment dikes using larger stone.

Remove rock sediment dikes from site within 30 days after
Final site stabilization is achieved. stabilization, and permanently stabilize the areas that were
disturbed by the dikes.
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Engineering Aids and Design Guidelines or Sediment Controls

Engineering Aids and Design Guidelines for Sediment Controls

This section presents design aids developed for use in designing four types of sediment control BMPs in
South Carolina;

Sediment basins
Sediment traps
Silt fence

Rock check dams.

Each of these design aids is briefly described in this section. Specific BMP examples are located in the
specific BMP sections of this Handbook to demonstrate their use in realistic problems. First a common
feature of each design aid, settling velocity, is discussed.

Characteristic Settling Velocity and Eroded Particle Size

A common feature of each of the design aids is that a characteristic settling velocity for the eroded soil is
obtained. For South Carolina conditions, this velocity corresponds to an eroded size such that 15 percent
of the sediment has particles smaller than the size specified. The procedure for empirically estimating
eroded size distributions is described by Hayes et. al (1996).

The characteristic settling velocity corresponds to an eroded particle diameter that is referred to as Dys.
This diameter represents the point on the eroded particle size distribution curve where 15 percent of the
particles (by weight) are equal to or smaller than this size. Estimated eroded size distributions for South
Carolina soils using an adaptation of the method described by Foster et al. (1985) were developed. The
procedure uses the primary particle size information reported by the USDA Soil Conservation Service
(SCS) as part of county soil surveys. This procedure may be used with USDA Soil Survey Data or site
specific soil boring data. Other procedures are given by Haan et. al. (1994) for physically based
estimating procedures.

If the eroded particle size D is less than 0.01 mm, then the settling velocity based upon a simplified form
of Stokes Law is:

V, =2.81d>

settling velocity (ft/sec)
soil eroded particle size diameter (mm).

If the eroded particle size D5 is greater than or equal to 0.01 mm, then settling velocity is found using:

log;oV, = -0.34246 (1og;od)* + 0.98912 (log;,d) - 0.33801

settling velocity (ft/sec)
soil eroded particle size diameter (mm)
(Wilson et al., 1982)
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Engineering Aids and Design Guidelines or Sediment Controls

The characteristic settling velocity is obtained using Figure SV-1. The eroded particle sizes (D;s) for soils
found in South Carolina are provided in Appendix E.

It is important to remember that the eroded size distribution is the most critical parameter in sizing
sediment controls. The eroded size distributions vary greatly from primary particle size distributions that
are often determined as a result of soil strength investigations for construction purposes. Primary particle
sizes yield erroneous results and should not be used. The user should note that D5 is often smaller for
coarse textured (more sandy soils) because of the reduced clay content and the lack of aggregation.

Soil Classification by Texture

Land Resource Region Coarse Medium Fine

Piedmont, Coastal Sandy Loam Silt Loam Clay Loam

Sandhills Sand Sandy Loam Silt Loam

Tidal with High Water Table Sandy Loam Silt Loam Clay Loam

Sediment Basin Design Aids

The Sediment Basin Design Aids are designed for soils classed as either coarse (sandy loam), medium
(silt loam), or fine (clay loam). The design ratio should be less than or equal to the curve value at any
given trapping efficiency. The sediment basin Design Aids have been developed for the following two
separate conditions:

e Basins not located in low lying areas and/or not having a high water table, and
e Basin located in low lying areas and/or having a high water table.

Design Aid Ratio

Basin Ratio =

AV

Peak outflow rate from the basin for the 10-year 24-hour storm event (cfs)
Surface area of the pond at riser crest (acres)
Characteristic settling velocity (fps) of the characteristic D5 eroded particle (mm).

Constraints for use of Sediment Basin Design Aids:
*  Watershed area less than or equal to 30 acres

*  Overland slope less than or equal to 20 percent
e Outlet diameter less than or equal to 6-feet
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Engineering Aids and Design Guidelines or Sediment Controls

Basin Ratios above the design curves are not recommended for any application of the design aids. If the
basin ratio q,,/AV s intersects the curve at a point having a trapping efficiency less than the desired value,
the design is inadequate and must be revised.

e A basin not located in a low lying area and not having a high water table, has a basin ratio equal to
2.20 ES5 at 80 percent trapping efficiency as shown in Figure SB-1.

A basin that_is located in a low lying area or in an area that has a high water table, has a basin ratio
equal to 4.70 E3 at 80 percent trapping efficiency as shown in Figure SB-2.

Rock Check Dam Design Aids

Design aids for rock check dams were developed similarly to those for ponds. Again, the D;s eroded
particle size is used for the calculation of the characteristic settling velocity.

The Rock Check Dam Design Aids have been designed for the following soil classifications:

e (Coarse (sandy loam)
e Medium (silt loam)
e Fine (clay loam).

The design ratio should be less than or equal to the curve value at any given trapping efficiency. The ratio
for rock check dams is defined by:

Design Aid Ratio

(1-0)

. Sq
Rock Check Ratio = A

Channel slope (%)
Unit width flow through the check for the 10-year 24-hour storm event (cfs/ft)
Vis = Characteristic settling velocity (fps), of the characteristic D5 eroded particle (mm).

Coefficients a and Exponent b is interpolated from the following table.
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Stone Flow Coefficient a and Exponent b

Coefficient a
Stone Diameter(m) Exponent b di=1m dl=2m

0.01 0.6371 9.40 6.05
0.02 0.6540 7.40 4.65
0.03 0.6589 6.40 4.08
0.04 0.6609 5.85 3.65
0.05 0.6624 5.40 3.35
0.06 0.6635 5.05 3.15
0.08 0.6644 4.50 2.85
0.09 0.6648 4.28 2.70
0.10 0.6651 4.13 2.60
0.20 0.6662 3.20 2.05
0.30 0.6664 2.80 1.75
0.40 0.6665 2.50 1.55
0.50 0.6666 2.30 1.40

D5y = rock check dam average stone diameter in meters.
dl = average flow length through the rock ditch check in meters.
Source: Haan et. al. (1994) pg. 151.

Constraints for the use of Rock Check Dam Design Aids:

Watershed area is less than or equal to 5 acres

Overland flow length is less than or equal to 500-feet
Overland slope is less than or equal to 15 percent
Maximum depth of the ditch is less than or equal to 6-feet

Rock Check Ratios above the design curves are not recommended for any application of the design aids.
If the Rock Check Ratio intersects the curve at a point having a trapping efficiency less than the desired
value, the design is inadequate and must be revised.

A rock check dam located on coarse soils has a ditch check ratio equal to 1.10 E3 at 80 percent trapping
efficiency as shown in Figure DC-C.

A d rock check dam located on medium soils has a ditch check ratio equal to 5.80 E3 at 80 percent
trapping efficiency as shown in Figure DC-M.

A d rock check dam located on fine soils has a ditch check ratio equal to 1.20 E4 at 80 percent trapping
efficiency as shown in Figure DC-F.
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Silt Fence Design Aids

This design aid for applies to silt fences placed in areas down slope from disturbed areas where it serves
to retard flow and cause settling. Two conditions must be met for satisfactory design.

e Trapping efficiency must meet the desired level of control.
e Overtopping of the fence must not occur.

Design Aid Ratio

The silt fence design aid is a single line grouping all soil textures together. A similar procedure was used
for development of the ratio as used for the ponds and rock checks. For the silt fence, the ratio is:

Silt Fence Ratio .

15 area

Where:

9po = Peak outflow through the fence for the 10-year 24-hour storm event (cfs)

Vis = Characteristic settling velocity (fps), of the characteristic D5 eroded particle (mm)
Parea = Potential ponding area up slope of the fence (ft).

The ponding area is estimated by using the height of the fence available for flow through and extending a
horizontal line from the fence to an intersection with the ground surface upslope of the fence. The unit
available area is calculated by multiplying the fence height by the ground slope. Multiply this unit area by
the available fence length for ponding to obtain the potential ponding area.

Using the calculated ponding area, calculate the ratio and enter the value to Figure SF-1 to determine the
efficiency. Once an acceptable trapping efficiency is determined, a calculation for overtopping must be
performed. The overtopping calculation must be performed using the slurry flow rate through the fence.
This rate must be checked against the incoming flow to determine if enough storage exist behind the
fence to prevent overtopping.

Constraints for the use of Silt Fence Design Aids:

Watershed area is less than or equal to 5 acres

Overland flow length is less than or equal to 500-feet

Overland slope is less than or equal to 6 percent

Slurry flow rate through the fence is less than or equal to 10 gpm / ft
Maximum height of the silt fence is less than or equal to 3-feet

Silt Fence Ratios above the design curves are not recommended for any application of the design aids. If
the silt fence ratio intersects the curve at a point having a trapping efficiency less than the desired value,

the design is inadequate and must be revised.

A silt fence ratio equal to 0.23 has an 80 percent trapping efficiency as shown in Figure SF-1.
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Sediment Trap Design Aids

Sediment traps, for the purposes of this document, are small excavated ponds with rock fill outlets. Their
outlet hydraulics are different from a drop inlet structure, thus the Design Aid is slightly different with the
area defined as being the area at the bottom of the outlet structure. Trapping efficiencies for sediment
traps are plotted in Figure ST-1 as a function of the sediment trap ratio:

Design Aid Ratio

The sediment trap design aid is a single line grouping all soil textures together. A similar procedure was
used for the development of the ratio as used for basins. For the sediment trap, the ratio is:

Sediment Trap Ratio -
AV

15

Where

9po = Peak outflow for the 10-year 24-hour storm event (cfs)

A Surface area at the elevation equal to the bottom of the rock fill outlet (acres)

Vis = Characteristic settling velocity (fps), of the characteristic D5 eroded particle (mm).

Constraints for the use of Sediment Trap Design Aids are:

Watershed area less than or equal to 5 acres

Overland slope less than or equal to 20 percent

Rock fill diameter greater than 0.2-feet and less than 0.6-feet
Rock fill height less than 5-feet

Top width of rock fill between 2- and 4-feet

Maximum Side slopes 1:1 to 1.5:1.

Sediment Trap Ratios above the design curves are not recommended for any application of the design
aids. If the sediment trap ratio intersects the curve at a point having a trapping efficiency less than the
desired value, the design is inadequate and must be revised.

A sediment trap ratio equal to 9.0 E4 has an 80 percent trapping efficiency as shown in Figure ST-1.

Storm flows shall be routed through the sediment trap to calculate the required depth and storage volume
of the trap.

A sediment storage volume should be calculated and provided below the bottom of the rock fill outlet
structure.
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Runoff Control and Conveyance Measures

Runoff Control and Conveyance Measures

Storm water runoff is rainfall or snowmelt that runs off the ground or impervious surfaces (buildings,
roads, parking lots, etc.) and drains into natural or manmade drainage ways. In some cases, it drains
directly into streams, rivers, lakes, sounds or the ocean. In other cases, particularly urbanized areas, it
drains into streets and manmade drainage systems consisting of inlets and underground pipes commonly
referred to as “storm sewers.” Storm water entering storm sewers does not usually receive any treatment
before it enters streams, lakes and other surface waters.

Storm water runoff problems and impacts are most evident in areas where urbanization has occurred.
Changes in land use have a major effect on both the quantity and quality of Storm water runoff.
Urbanization, if not properly planned and managed, can dramatically alter the natural hydrology of an
area. Increased impervious cover decreases the amount of rainwater that can naturally infiltrate into the
soil and increases the volume and rate of storm water runoff. These changes lead to more frequent and
severe flooding and potential damage to public and private property. Under natural conditions, typically
10% of rainwater falling on a piece of property runs off the land surface into streams, rivers or lakes. The
remainder either evaporates into the air or infiltrates into the soil replenishing groundwater supplies.
Development of the site increases the percentage of impervious surfaces. As the percentage of
impervious surfaces increases, the percentage of runoff increases since there is less vegetated area to soak
up the rainwater.

The rate of runoff and streamflow after a storm event also shows dramatic increases under post versus
predevelopment conditions. The higher and more rapid peak discharge of runoff and streamflow can
overload the capacity of the stream or river, causing downstream flooding and streambank erosion. Local
governments spend millions of dollars each year rectifying damage to public and private property caused
by uncontrolled storm water runoff. In heavily developed areas, damage to public and private property
occurs during heavy rains. This damage includes road, culvert, and water and sewer line washouts,
flooded homes and yards, the deposition of sediment and debris on properties and roads, and damage to
bridges. When streambanks erode they clog stream channels, culverts, and pipes with sediment
contributing to flooding problems. Sediment is washed into ponds, lakes, and other impoundments
reducing their capacity to store water and requiring costly removal efforts. The increased volume and
velocity of runoff and streamflow can also cause accelerated channel erosion and changes in streambed
composition. This can destroy fish habitat and disrupt the natural ecology of the stream or river.

The following runoff control BMPs are discussed in this handbook:

Pipe Slope Drains

Runoff Diversion Measures
Level Spreader

Temporary Stream Crossing
Subsurface Drains
Construction De-watering
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Pipe Slope Drains

Pipe Slope Drains

Plan Symbol
@ == ==

Description

Pipe slope drains reduce the risk of erosion by discharging concentrated runoff from the top to the bottom
of slopes. Pipe slope drains is temporary or permanent depending on installation and material used.

When and Where to Use It

Use pipe slope drains when it is necessary for water to flow down a slope without causing erosion,
especially before a slope has been stabilized or before permanent drainage structures are installed. Install
temporary pipe slope drains prior to construction of permanent drainage structures. Bury permanent slope
drains beneath the ground surface. Stabilize the inlets and outlets of pipe slope drains with flared end
sections, Erosion Control Blankets (ECBs), Turf Reinforcement Mats (TRMs) or riprap. Fully compact
the soil around the pipe entrance to prevent bypassing and undercutting of the structure. Stabilize the
discharge end of the pipe and along the bottom of any swales that lead to sediment trapping structures.

General Design Requirements
Typical pipe slope drains are made of non-perforated corrugated plastic pipe and are designed to pass the
peak flow rates for the 10-year 24-hour storm event.

The maximum drainage area per pipe is two acres.

Installation
Secure and fasten slope drain sections together with gasket watertight fittings. Securely anchor slope
drains to the soil with wooden stakes or steel posts.

Direct runoff to slope drains with diversion berms, swales, or dikes. The minimum depth of these dikes or
berms should be 1.5-feet. The height of the berm around the pipe inlet should be a minimum of 1.5-feet
high and at least 0.5-feet higher than the top of the pipe. The berm at the pipe inlet shall be compacted
around the pipe. The area around the inlet shall be properly stabilized with ECBs, TRMs, riprap or other
applicable stabilization techniques.

The area below the outlet must be properly stabilized with ECBs, TRMs, riprap or other applicable
stabilization techniques.

If the pipe slope drain is conveying sediment-laden water, direct all flows into the sediment trapping
facility.

Permanent slope drains should be buried beneath the soil surface at minimum depth of 1.5-feet.

Inspection and Maintenance
Inspect pipe slope drain inlet and outlet points every 7 calendar days and within 24-hours after each
rainfall event that produces '2-inches or more of precipitation.
Inspect the inlet for undercutting, and water bypassing the point of entry. If there are problems,
reinforce the headwall with compacted earth or sandbags.
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Pipe Slope Drains

Inspect the outlet point for erosion and appropriate outlet protection. e ,
Rer%ove ternporar% pipe slope (i)ralns WRE & 5 %nal site stabilization is achieved or after

the temporary BMP is no longer needed.
Permanently stabilize disturbed soil areas resulting from slope drain removal.

in 30 days after

Pipe Slope Drain Pipe Slope Drain

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

. Reconnect pipe sections. Securely anchor and stabilize pipe into soil.
Pipe separates. : . .
Ensure that pipe connections are watertight.

Repair the damage and stabilize outlet with a flared end section, riprap,
Pipe outlet erodes. TRM or velocity dissipation device. If necessary, reduce flows being
discharged.

Pipe becomes clogged. Flush out pipe. Place a screen c;ragr;trii;tzsat inlet to capture trash and large

Erosion oceurs around inlet Compact soil and stabilize area with flared end section, TRM or filter fabric
) and riprap. Re-grade around inlet to reduce the gradient angle.

Excessive sediment
accumulates around Remove accumulated sediment and stabilize upstream area.

inlet/outlet.

Limit drainage area and flow velocity. Check pipe diameter to ensure that
Slope drain overtops. it is sized properly to accept flow. Add additional pipes to carry flows as
necessary.
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Temporary Stream Crossing

Temporary Stream Crossing

Plan Symbol

Description

A temporary stream crossing is a bridge or culvert across a stream or watercourse for short-term use by
construction vehicles and heavy equipment. A stream crossing provides a means for construction vehicles
to cross streams or watercourses without moving sediment to streams, damaging the stream bed or
channel, or causing flooding. Prior to constructing a temporary stream crossing, the owner/person
financially responsible for the project must submit an Application for Permit to construct across or along
a stream to South Carolina Department of Environmental Services (SCDES). Temporary stream
crossings require authorization. Refer to the US Army Corps of Engineers and SCDES
nationwide 401 and 404 regulations for information on permitting requirements.

When and Where to Use It

When feasible, attempt to minimize or eliminate the need to cross streams. Temporary stream crossings
are a direct source of pollution; therefore, every effort should be made to use an alternate method (e.g.,
longer detour), when feasible. When it becomes necessary to cross a stream, a well-planned approach
minimizes damage to streambanks and reduces erosion. The design of temporary stream crossings
requires knowledge of the design flows.

Temporary Bridge Crossing Design Criteria
Structures are designed in various configurations. Select construction materials capable of
withstanding the anticipated heavy loading of the construction traffic.
Crossing Alignment. Design temporary waterway crossing at right angles to the stream. Where
approach conditions dictate, the crossing may vary 15° from a line drawn perpendicular to the
centerline of the stream at the intended crossing location.
Design a water diverting structure such as a dike or swale across the roadway on both roadway
approaches 50-feet (maximum) on either side of the waterway crossing. This prevents roadway
surface runoff from directly entering the waterway. Measure the 50-feet from the top of the waterway
bank. Direct the flow captured in these dikes and swales to a sediment trapping structure. If the
roadway approach is constructed with a reverse grade away from the waterway, a separate diverting
structure is not required.
Design appropriate perimeter controls such as silt fences, along stream banks.
Design crossings with one traffic lane with a minimum width of 12-feet and a maximum width of 20-
feet.
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. , Temporary Culvert Crossing Design Criteria
Limit the width of fill to that only necessary 1or the actual crossing.

Use coarse aggregate of clean shot limestone rock and riprap with a 6-inch Ds, or greater.
Use clean shot rock and/or riprap as fill for crossings that will be in place for 6 to 12 months. Install a
concrete cap over the rock for crossings that will be in place for more than 12 months.

Design the stone cover over the culvert equal to % the diameter of the culvert or 12-inches, whichever
is greater, but no greater than 18-inches.

Design the culvert crossing to convey the flow from a two-year frequency storm without appreciably
altering the stream flow characteristics.

Place the maximum possible number of pipes within the streambanks with a maximum spacing of 12-
inches between pipes.

The minimum-sized pipe culvert used is 24-inches.

Design culverts strong enough to support their cross-sectional area under the maximum expected
heavy equipment loads.

Design an adequate culvert length to extend the full width of the crossing, including side slopes.
Design the minimum culvert slope to 3-inches per foot.

Crossing Alignment. Design temporary culvert crossing at right angles to the stream. Where approach
conditions dictate, the crossing may vary 15° from a line drawn perpendicular to the centerline of the
stream at the intended crossing location.

Design approaches to meet the following specifications:

1. Clean stone or concrete fill only

2. Minimum thickness: 6-inches

3. Minimum width: equal to the width of the structure

4. 20-feet minimum approach length

Design a water diverting structure such as a dike or swale across the roadway on both roadway
approaches 50-feet (maximum) on either side of the waterway crossing. This prevents roadway
surface runoff from directly entering the waterway. Measure the 50-feet from the top of the waterway
bank. Direct the flow captured in these dikes and swales to a sediment trapping structure. If the
roadway approach is constructed with a reverse grade away from the waterway, a separate diverting
structure is not required.

The maximum design life of temporary culvert crossings is 24 months.

Installation
Install crossings prior to any other activities. Install and maintain pump-around diversions prior to any
excavation and during the installation of the crossing. Place crossings in temporary construction
easements only.

Minimize streambank clearing. Do not excavate rock bottom streambeds to install the crossing. Lay the
culvert pipes on the streambed “as is” when applicable. Place as many pipes as possible within the low
area of the stream. Place remaining pipes required to cross the stream on the existing stream bottom.

Install pipes with a maximum spacing of 12-inches between pipes. The minimum sized pipe culvert that
may be used is 24-inches.

Install culverts with a length that extend the full width of the crossing, including side slopes.
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Temporary Stream Crossing

Use coarse aggregate of clean limestone riprap with a 6-inch Ds, or greater to form the crossing. Install
the stone cover over the culvert equal to }2 the diameter of the culvert or 12-inches, whichever is greater,
but no greater than 18-inches.

Limit all fill materials associated with the roadway approach to a maximum height of 2-feet above the
existing flood plain elevation.

Inspection and Maintenance

Inspect crossings every 7 calendar days and within 24-hours after each rainfall event that produces Y-
inches or more of precipitation. Check the structure integrity and for excessive sediment deposition
and replace fill stone as needed.

Clean mud and/or sediment from the roadway and prevent it from entering the stream.

The structure shall be removed when it is no longer required to provide access to the construction
area. During removal, leave stone and geotextile fabric for approaches in place. Place fill over the
approaches as part of the streambank restoration operation. A temporary culvert crossing should be in
place no longer than 24 months.

Temporary Stream Crossing Temporary Stream Crossing

Preventive Measures and Troubleshooting Guide
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Runoff Diversion Measures (Diversion Berms/Dikes and Swales)

Plan Symbol
—» ) DB/

Description

Diversion dikes and berms (ridges of compacted soil) and diversion swales (excavated depressions) are
used to divert upslope runoff from crossing areas where there is a high risk of erosion. Use runoff
conveyance structures as temporary clean water diversions, temporary sediment laden diversions, or
permanent clean water diversions. Use runoff control measures as either temporary or permanent storm
water control structures.

When and Where to Use It

Runoff conveyance measures are installed around the perimeter of a construction sites before major
disturbing activities takes place. When constructed along the upslope perimeter of a disturbed or high-risk
area (though not necessarily all the way around it), clean water diversions prevent clear water runoff from
flowing over unprotected down slope areas. Sediment laden diversions located on the downslope side of a
disturbed or high-risk area prevent sediment-laden runoff from leaving the site before sediment is
properly removed. For short slopes, runoff control measures at the top of the slope reduce the amount of
runoff reaching the disturbed area. For longer slopes, several dikes or swales are placed across the slope
at intervals. This practice reduces the amount of runoff that accumulates on the face of the slope and
carries the runoff safely down the slope. In all cases, runoff is guided to sediment trapping area or a
stabilized outfall before release.

General Design Requirements

Runoff conveyance measures are used in areas of overland flow. Direct runoff channeled by diversion
dikes or swales to an adequate sediment trapping structure or stabilized outfall. Provide enough channel
slope for drainage but not too much slope to cause erosion due to high runoff flow velocities. Temporary
runoff control measures may remain in place as long as 12 to 18 months (with proper stabilization).
Diversion dikes or swales remain in place until the area they were built to protect is permanently
stabilized. Design permanent controls to handle runoff after construction is complete. Permanent controls
should be permanently stabilized, and should be inspected and maintained on a regular basis.

Diversion Dike and Berm General Design Requirements
Top Width. 2 foot minimum.
Height of Dike or Berm 1.5 foot minimum measured from upslope toe.
Side Slopes. 2H:1V or flatter.
Grade. Limit grades between 0.5 percent and 1.0 percent.
Stabilization. Stabilize slopes immediately using vegetation, sod, and erosion control blankets or turf
reinforcement mats to prevent erosion.
Outlet. Provide positive drainage to the upslope side of the dike so no erosion occurs at the outlet.
Provide energy dissipation measures as necessary. Discharge sediment-laden runoff through a
sediment trapping facility.
Other. Minimize construction traffic over diversion dikes and berms.
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Runoff Diversion Measures

_ Diversion Swale General Design Requirements
Bottom Width. 2 foot minimum, with a level bottom.

Depth. 1.5 foot minimum.

Side Slope. 2H:1V or flatter.

Grade. Maximum 5 percent, with positive drainage to a suitable outlet.

Stabilization. Stabilize with erosion control blankets or turf reinforcement mats immediately.
Outlet. Level spreader or riprap to stabilize outlet/sedimentation pond.

Installation
Stabilized using vegetation, sod, and ECBs or TRMs before any major land disturbing activity takes
place.

Install the top width of diversion dikes at least 2-feet wide. Install the bottom width at ground level at
least 8-feet wide.

The minimum height for earthen dikes is 18-inches, with side slopes no steeper than 2H:1V.
Minimize construction traffic over diversion dikes and berms. However, for points where vehicles must
cross the dike, the slope should be no steeper than 3H:1V and the mound should be constructed of gravel

rather than soil.

Prior to swale excavation or dike building, clear and grub all trees, brush, stumps, and other objects in the
path of the diversion structure.

Ensure the minimum constructed cross section meets all dimensions shown on the plans.

Immediately after construction establish vegetation by placing an Erosion Control Blanket on the
diversion dikes and silt ditches.

Provide positive drainage to the upslope side of the dike so no erosion occurs at the outlet. Provide energy
dissipation measures as necessary. Discharge sediment-laden runoff through a sediment trapping facility.

Inspection and Maintenance

The runoff control measure should be inspected, every 7 calendar days and within 24-hours after each
rainfall event that produces "2-inches or more of precipitation and repairs made as necessary.

Damage caused by construction traffic or other activity must be repaired before the end of each
working day.
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Runoff Diversion Measures

Diversion Berm Diversion Berm

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions
. Re-grade, compact, and stabilize the soil used to build
D|kes wash out. ;
earthen dikes.
Area behind dikes eroded. Stablllze the area. Use other BMPs to stabilize the Uphl|| side
of the dike.

Stab|I|ze area and use check dams, ECBs, TRMs or riprap to
Concentrated flow causes erosion.
prevent erosion.
Ditches and swales erode due to hlgh Stabilize and use check dams, ECBs, TRMs or riprap to
velocity flows. prevent erosion.

Remove accumulated sediment from ditches and swales.
Swales and ditches fill up with sediment. (||Stabilize upstream contributing areas with appropriate erosion
prevention BMPs.

Ditches and swales are overtaken by Determine the upstream contributing areas and size ditches
flows. and swales to handle anticipated flow velocities.

Outlet erodes. Re-grade and stabilize outlet with ECBs, TRMs or riprap.
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Level Spreader

Level Spreader

Plan Symbol

Description

A level spreader is a permanent outlet for dikes and diversions consisting of an excavated channel
constructed at zero grade across a slope that converts concentrated runoff to sheet flow and releases it
onto areas stabilized by existing vegetation. Sediment-laden waters should not be directed towards level
spreaders.

When and Where to Use It
Construct level spreaders on undisturbed areas that are stabilized by existing vegetation and where
concentrated flows are anticipated to occur. Diversion channels call for a stable outlet for concentrated
storm water flows. The level spreader is used for this purpose if the runoff is relatively free of sediment.
If properly constructed, level spreaders significantly reduce the velocity of concentrated storm water and
spread it uniformly over a stable undisturbed area.

Design Criteria

Design the grade of the channel transition for the last 20-feet before entering the level spreader less than
or equal to 1 percent. The crest of the overflow is level (0 percent grade) to ensure uniform spreading of
runoff.

Design the lip of the level spreader with a Turf Reinforcement Mat (TRM) able to withstand 5-lbs./ft
shear stress.

Determine the spreader dimensions by estimating the flow expected from the 10-year, 24-hour design
storm (Q,p). The maximum flow into the spreader should not exceed 30 cfs.
The minimum width of the spreader is 6-feet.
Design a minimum uniform depth of 0.5-feet across the entire length the of the spreader as measured
from the crest of the lip.
The maximum design the slope of the undisturbed outlet is 10 percent.

Installation
Care must be taken during construction to ensure the lower lip of the structure is level.

If there are any depressions in the lip, flow will tend to concentrate at these points and erosion will occur,
resulting in failure of the outlet. Avoid the problem by using a grade board, a gravel lip or a TRM along
the exit lip of the level spreader.

Extend the TRM 10-feet below the lip and bury it at least 6- inches within the spreader, and extend at
least 12-inches beyond the lip on the outside of the spreader.
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Level Spreader

Install the grade of the channel transition for the last 20-feet before entering the level spreader less than or
equal to 1 percent.

Install the crest of the overflow level (0 percent grade) to ensure uniform spreading of runoff.

Inspection and Maintenance
The spreader should be inspected every 7 days and within 24-hours after each rainfall event that
produces Y2-inches or more of precipitation to ensure that it is functioning correctly.
The contractor should avoid the placement of any material on the structure or prevent construction
traffic across the structure.
If the spreader is damaged by construction traffic, it should be immediately repaired.

Level Spreader Level Spreader

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Spreader is dan;lraa%feiéi by construction Repair immediately.

Make sure level spreader lip was installed correctly, with a 0%
grade to ensure a uniform distribution of flow, Repair
immediately, as needed.

Remove accumulated sediment to recover capacity. A sediment
Too much sediment has accumulated. forebay may need to be constructed at the inlet of the level
spreader.

Water is channelizing and causing
erosion.
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Subsurface Drains

Subsurface Drains

Plan Symbol
~2JSSDZZJSSD IC)

Description

A subsurface drain is a perforated pipe or conduit placed beneath the surface of the ground at a designed
depth and grade.
When and Where to Use It
Subsurface drains are used to do the following:
e Drain areas by intercepting and conveying groundwater.
e Lower the water table.
e Drain or de-water storm water detention structures.
e Prevent sloping soils from becoming excessively wet and subject to slippage.

There are two types of subsurface drains: relief drains and interceptor drains.

e Relief drains are used to de-water an area where the water table is high. They are placed in a gridiron,
herringbone, or random pattern.
Interceptor drains are used to remove water where soils are excessively wet or subject to slippage.
They are usually placed as single pipes instead of patterns.

Subsurface drains are suitable only in areas where the soil is deep enough for proper installation. They are
not recommended where they pass under heavy vehicle crossings.

General Design Criteria

Size subsurface drains for the required flow capacity. The minimum diameter for subsurface drains is
4-inches.
The minimum velocity required to prevent silting is 1.4-feet/second. Grade the line to achieve this
velocity.
Use filter material and/or fabric around all drains for proper bedding and filtration of fine materials.
Place a minimum of 3-inches of material on all sides of the pipe.
If free of sediment, design the outlet to discharge into a receiving channel, swale, or stable vegetated
area adequately protected from erosion and undermining. Locate the outlet point above the mean
water level of the receiving channel. The outlet consists of a 10-foot section of corrugated metal, cast
iron, steel or schedule 40 PVC pipe without perforations.
Acceptable materials for subsurface drains include perforated, continuous closed-joint conduits of
corrugated plastic pipe meeting the requirements of AASHTO M252 for polyethylene tubing,
AASHTO M278 Class PS 50 for polyvinyl requirements, or AASHTO A1 196 for Type III aluminum
alloy pipe.
Subsurface drains are not designed to flow under pressure and the hydraulic gradient is parallel with
the grade line. The flow is considered to be open channel and Manning’s Equations is used. The
required subsurface drain size is determined from the following steps:
e Determine the flow rate that the subsurface drain must carry.

Determine the gradient of the drain.

Determine the appropriate Manning’s n value for the selected subsurface drain pipe.

Select the appropriate subsurface drain capacity chart.

Enter the gradient of the pipe and the design flow of the pipe.
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Subsurface Drains

Installation
Install relief drains through the center of wet areas that drain in the same direction of the slope.

Install interceptor drains on the up-slope side of wet areas and install them across the slope to drain to the
side of the slope.

Locate subsurface drains in areas where there are no trees within 50-feet of the drain.
Construct the installation trench on a continuous grade with no reverse grades or low spots.
Stabilize soft or yielding soils under the drain with gravel or suitable material.

Do not use deformed, warped, or otherwise unsuitable pipe.

Place filter material at least 3-inches of material on all sides of pipe.

Backfill trenches after pipe placement with no pipe remaining uncovered overnight or during a rainstorm.
Place backfill material in the trench so that the pipe is not displaced or damaged. Use highly permeable
open granular soil for backfill.

The outlet should consist of a 10-foot section of corrugated metal, cast iron, steel or schedule 40 PVC
pipe without perforations. At least two-thirds of outlet pipe should be buried.

The outlet consists of a 10-foot section of corrugated metal, cast iron, steel or schedule 40 PVC pipe
without perforations.
Inspection and Maintenance
Inspect subsurface drains on a regular schedule and check for evidence of pipe breaks or clogging by
sediment, debris, or tree roots.
Remove blockage immediately, replace any broken sections, and re-stabilize the surface. If the
blockage is from tree roots, it may be necessary to relocate the drain.
Check inlets and outlets for sediment or debris. Remove and dispose of these materials properly.
Check the drainage line where heavy vehicles cross drains to ensure that pipes are not crushed or
damaged.
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Subsurface Drains

Subsurface Drain Subsurface Drain Pipe

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Discharge or treated water causes erosion. Install outlet protection or velocity dissipation device.
Treatment unit fills with sediment. Remove sediment when unl.t reache_s 1/3 its capacity
to preserve settling efficiency.

Dewatering dlszhxe:)rgstélgw is higher than Alter the treatment unit to handle increased flow.

Water spread on the construction site is not
infiltrating fast enough and is entering the storm
drain system or receiving water body.

Stop dewatering. Install a sediment treatment system
and test discharge as necessary.
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Construction De-Watering

Construction De-Watering

Description

Construction de-watering involves removing storm water or ground water from bore pits, trenches, and
other excavations on a construction site. Typically, this removal of water involves the pumping of the
water to an appropriate receiving area. Direct pumping to lakes, rivers, and streams is illegal and must be
avoided.

Design Criteria

Size the pump utilized for de-watering purposes properly. Each pump has its own unique rating curve,
therefore it is not feasible to list them in this chapter. The pump rating curve is used to calculate pump
design flows based on head loss through the pump system.

Pump sediment-laden groundwater directly to:

e A sediment control structure (sediment basin, sediment trap manufactured de-watering device)
e An infiltration trench

e A buffer strip or zone

Inspection and Maintenance

Pumping to a Sediment Control Structure:

It is recommended that sediment basins or temporary sediment traps receive sediment-laden water from
bore pits and trenches. Ensure that the pumping of this water does not cause the sediment control structure
to fail. In addition, ensure that erosion does not occur at the outlet of the hose from the pump due to high
concentrated flows.

Pumping to an Infiltration Trench:
Ensure that erosion does not occur at the outlet of the hose from the pump due to high concentrated flows.

Pumping to a Vegetated Buffer Zone:
Ensure that erosion does not occur at the outlet of the hose from the pump due to high concentrated flows.
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Construction De-Watering

Construction Dewatering

Preventive Measures and Troubleshooting Guide

Field Condition Common Solutions

Discharge or gl%iﬁ(e)(; water causes Install outlet protection or velocity dissipation device.

Remove sediment when unit reaches 1/3 its capacity to preserve
settling efficiency.

Treatment unit fills with sediment.

Dewatering discharge flow is higher Alter the treatment unit to handle increased flow.
than expected.

Water spread on the construction site
is not infiltrating fast enough and is Stop dewatering. Install a sediment treatment system and test
entering the storm drain system or discharge as necessary.
receiving water body.

SCDES 03/2025
=

SC v DES
\

107



Alternative Erosion Prevention and Sediment Control BMPs

Alternative Erosion Prevention and Sediment Control BMPs

To encourage the development and testing of innovative alternative EPSC BMPs, alternative management
practices that are not included in the Handbook, Standard Specifications and Standard Drawings may be
accepted upon review and approval. To use an alternative BMP, submit substantial evidence that the
proposed measure will perform at least equivalent to currently approved BMPs contained in the
Handbook, Standard Specifications, and Standard Drawings. Evidence may include, but is not limited to:

Supporting hydraulic and trapping efficiency calculations.
Peer-review by a panel of licensed professional engineers.
Research results as reported in professional journals.
Manufacturer literature.

To justify the efficiency of innovated EPSC BMPs, the owner may be required to monitor the trapping
efficiency of the structure. If satisfactory results showing trapping efficiencies of greater than 80 percent
are obtained, the innovative BMP may be used and no other monitoring studies should be required. If
monitoring shows that a certain BMP is not sufficient or if SCDES finds that a BMP fails or is
inadequate to contain sediment, other upstream and downstream BMPs should be implemented to reach
the required efficiency.
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Post Construction Water Quality Control

Water Quality Volume

The water quality volume is the storage needed within a water quality control BMP to control the “first
flush” of runoff during a storm event. The water quality volume can be calculated as:

FFV *DA

WQV =
12
Where:
FFV = First flush runoff depth inches (2, 1.0, or 1-% dependent upon site conditions)
WwWQV Water quality volume (acre-feet)
DA Design drainage area to water quality BMP (acres)

Variances

SCDES may grant variances from the State Storm water Management Regulations for post-construction
water quality if the applicant provides sufficient data and acceptable justification. The applicant must
provide a written request for a variance in the Permit application package specifically stating the
variances sought and all data that supports the variance. SCDES has the authority to reject a written
request for a variance if the justification is deemed unacceptable or is associated with a project located in
sensitive areas of South Carolina where variances have been deemed to be unacceptable.

A project may be eligible for a waiver from water quality control requirements if the applicant can justly
verify that:

The proposed land development activity will return the disturbed areas to the pre-development land
use and runoff conditions.

The proposed land development will create land use conditions that have the potential to discharge
less pollutants than the pre-development land use conditions.

The pre-development land use conditions are unchanged at the end of the project.

An alternative water quality plan is designed that provides a reasonable alternative to water quality
storage and release time requirements and that still fulfills the intent of the regulations. Specific
development sites may not have enough land area to incorporate traditional water quality structures
that provide the required storage volume. Alternative technologies and development techniques may
be acceptable provided that sufficient documentation exists as to the effectiveness and reliability of
the proposed structures or techniques.

Exceptional circumstances exist such that strict adherence to the regulations could result in
unnecessary hardship and not fulfill the intent of the regulations.

This variance does not exclude water quality, erosion prevention, sediment control from being
implemented during the active construction phases of a particular project.
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Post Construction Water Quality Control

Water Quality BMPs

Water Quality control BMPs can be classified into two major classifications:

e Non-structural Controls
e Structural Controls.

The following post construction water quality BMPs are discussed in this BMP Manual:

Non-Structural Low Impact Development Controls

Vegetated Conveyance Systems

Stream Buffers

Disconnected Rooftop Drainage to Pervious Areas
Cluster Development

Natural Infiltration

Structural Controls

Wet Detention Ponds

Dry Detention Ponds

Underground Detention Systems

Storm Water Wetlands

Bioretention Areas

Infiltration Trench

Enhanced Grassed Swales

Pre-Fabricated Control Devices
Vegetated Filter Strips (VES)

Grass Paving and Porous Paving Surfaces

Innovative Technologies

To encourage the development and testing of innovative alternative water quality BMPs, alternative
management practices that are not included in the Handbook, Standard Specifications and Standard
Drawings may be accepted upon review and approval.
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Non-structural Low Impact Development Controls
Vegetated Conveyance Systems

Non-Structural Low Impact Development Controls

Vegetated Conveyance Systems
Plan Symbol

Description

Vegetated conveyances are designed and installed as an alternative to curb and gutter and hard piping
storm water conveyance systems. Open vegetated conveyances improve water quality by providing partial
pollutant removal as water is filtered by the vegetation and by the opportunity to infiltrate into the soil.
Open vegetated conveyances also are designed to reduce flow velocities when compared to hard piping
systems.

When and Where to Use It
Open vegetated conveyance systems are incorporated into moderate to low density development sites
where land is available and where the land surface is gently sloping (less than 5 percent). The soil must be
able to withstand the design tractive forces and flow velocities of the open conveyance, or an applicable

Design Criteria

Design Turf Reinforcement Mats or Erosion Control Blankets to protect the open conveyance. Install a
dense cover of strong rooted vegetation in the conveyance systems. For maximum water quality benefits,
design vegetated open conveyances with a flat longitudinal slope to promote low velocity flow.

Installation
Construct vegetated conveyances with trapezoidal or parabolic cross section with relatively flat side
slopes (flatter than 3H:1V).

Install a flat bottom between 2 and 8 feet wide.

During construction, it is important to stabilize the channel before the turf has been established, either
with a temporary grass cover or with the use of natural or synthetic erosion control products.

Inspection and Maintenance
The useful life of a vegetated swale system is directly proportional to its maintenance frequency. If
properly designed and regularly maintained, vegetated swales can last indefinitely.
The maintenance objectives for vegetated swale systems include keeping up the hydraulic and
removal efficiency of the channel and maintaining a dense, healthy grass cover.
Maintenance includes periodic mowing (with grass never cut shorter than the design flow depth),
weed control, watering during drought conditions, re-seeding of bare areas, and clearing of debris and
blockages.
Remove accumulated sediment manually to avoid the transport of resuspended sediments in periods
of low flow and to prevent a damming effect from sand bars. Minimize the application of fertilizers
and pesticides.
Repair damaged areas within a channel.
Inspect for a healthy thick grass cover. Re-seed as necessary.
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Non-structural Low Impact Development Controls
Vegetated Conveyance Systems

Non-Structural Low Impact Development Controls

Vegetated Conveyance Systems

Plan Symbol
\ \ \ \

Description

Vegetated conveyances are designed and installed as an alternative to curb and gutter and hard piping
storm water conveyance systems. Open vegetated conveyances improve water quality by providing partial
pollutant removal as water is filtered by the vegetation and by the opportunity to infiltrate into the soil.
Open vegetated conveyances also are designed to reduce flow velocities when compared to hard piping
systems.

When and Where to Use It
Open vegetated conveyance systems are incorporated into moderate to low density development sites
where land is available and where the land surface is gently sloping (less than 5 percent). The soil must be
able to withstand the design tractive forces and flow velocities of the open conveyance, or an applicable

Design Criteria

Design Turf Reinforcement Mats or Erosion Control Blankets to protect the open conveyance. Install a
dense cover of strong rooted vegetation in the conveyance systems. For maximum water quality benefits,
design vegetated open conveyances with a flat longitudinal slope to promote low velocity flow.

Installation
Construct vegetated conveyances with trapezoidal or parabolic cross section with relatively flat side
slopes (flatter than 3H:1V).

Install a flat bottom between 2 and 8 feet wide.

During construction, it is important to stabilize the channel before the turf has been established, either
with a temporary grass cover or with the use of natural or synthetic erosion control products.

Inspection and Maintenance
The useful life of a vegetated swale system is directly proportional to its maintenance frequency. If
properly designed and regularly maintained, vegetated swales can last indefinitely.
The maintenance objectives for vegetated swale systems include keeping up the hydraulic and
removal efficiency of the channel and maintaining a dense, healthy grass cover.
Maintenance includes periodic mowing (with grass never cut shorter than the design flow depth),
weed control, watering during drought conditions, re-seeding of bare areas, and clearing of debris and
blockages.
Remove accumulated sediment manually to avoid the transport of resuspended sediments in periods
of low flow and to prevent a damming effect from sand bars. Minimize the application of fertilizers
and pesticides.
Repair damaged areas within a channel.
Inspect for a healthy thick grass cover. Re-seed as necessary.
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Non-structural Low Impact Development Controls
Stream Buffers

Stream Buffers
Description

A stream buffer is an area along a shoreline, wetland or stream where development is restricted
or prohibited. The primary function of the buffer is to physically protect and separate a stream,
lake, or wetland from future disturbance or encroachment.

The general function of the buffer is to:

Protect the overall stream quality by providing shade for the stream and provide wildlife
habitat.

Remove pollutants, sediments, bacteria, and excess nutrients from storm water runoff
through infiltration and filtering.

Help detain and slow down flow rates from developed areas.

Provide a setback from the stream to prevent damage to structures or improved property due
to flooding or changes in the stream channel.

When and Where to Use It
Effective water quality protection stream buffers consist of undisturbed natural vegetation including
maintaining the original tree line along the stream or channel banks. Promptly stabilize disturbed buffers
with a dense cover of strong rooted grasses, native plants, and native trees.

Buffer Classification

Major streams, drainageways and waterbodies are recommended to have buffer protection. Buffer
recommendations are based on the following classifications:

Class 1: Streams thhave a drainage area greater than or equal to 100 acres.

Class 2: Streams that have a drainage area greater than or equal to 300 acres.
Class 3: Streams that have a drainage area greater than or equal to 640 acres.

Stream Buffer Recommendations

Stream Side
Zone

Managed
Use Zone
(ft)

Upland Zone
(ft)

Total Buffer Width on Each
Side of the Stream

(ft)

(ft)
30

None

15

45

30

20

15

65

30

45

25

100
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Non-structural Low Impact Development Controls
Stream Buffers

Stream Side Zone
This zone is the closest to the stream and this area and remains undisturbed. The stabilization and
protection of this zone is critical to water quality. Clearing and cutting of vegetation is prohibited
in this zone with the desirable vegetation being mature forest. Use of this zone includes flood
control structures, streambank stabilization and restoration, footpaths, and utility or road
crossings.

Managed Use Zone
This area provides space for the storage of floodwaters and the filtering of pollutants. A limited
number of trees may be removed from this zone provided that the remaining tree density is a
minimum of eight healthy trees of a minimum 6-inch caliper per 1,000 square feet. The
vegetative target for this zone is managed forest but turfgrass can also be a vegetative target. Do
not place fill materials in this area, and do not conduct grading and other land disturbing
activities. Some storm water BMPs, greenway trails and bike paths may be designed in this area.

Upland Zone
This zone is located furthest from the streambank. Grading is permitted in this zone, in a manner
that does not damage the roots of the trees located in the adjacent Managed Use Zone. Grass or
other suitable ground covers may be planted in this zone. Do not place fill material in the Upland
Zone unless the replacement of deficient soil is required. The volume of fill material shall not
exceed the volume of deficient soil removed. Personal gardens, gazebos, decks, and storage

building less than 150 square feet in size are permitted in the Uplands Zone.

Buffer Design Requirements
For optimal storm water treatment, the following buffer designs are recommended:

The buffer consists of three lateral zones; Stream Side, Managed Use and Upland Zones.

The buffer has a storm water depression area that leads to a grass filter strip before entering
the Managed Use Zone. Design the storm water depression to capture the first flush runoff
from the site and bypass larger storm flows directly to the receiving water body.

Spread the captured runoff across a grass or wooded filter in a sheet flow condition. The
forest buffer of the Stream Side and Managed Use Zones infiltrates the sheet flow and does
not discharge any surface runoff to the receiving water body.

Buffer Maintenance
An effective buffer management plan includes establishment, management, and distinctions of
allowable and unallowable uses in each Zone. Buffer boundaries are well defined and clearly
marked during, and after construction is complete. Buffers designed to capture storm water
runoff from urban areas require more maintenance if the first zone is designated as a bioretention
or other engineered depression area.
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Non-structural Low Impact Development Controls
Disconnected Rooftop Drainage and Cluster Development

Disconnected Rooftop Drainage to Pervious Areas

Description

Disconnected rooftop drainage reduces the runoff flow rates from developed areas. The disconnection
involves directing storm water runoff from rooftops towards pervious areas where it is allowed to filter
through vegetation and other landscaped material and infiltrate into the soil. Use erosion control devices
such as splash blocks or level spreaders at the downspout discharge point to transfer the flow from
concentrated flow to sheet flow.

Disconnected rooftop drainage has the following benefits:

Increase the time of concentration by disconnecting runoff from any structural storm water drainage
systems.

Provide water quality benefits by allowing runoff to infiltrate into the soil. Downspouts from rooftops
should discharge to gently sloping, well-vegetated areas, vegetated filter strips, or bio-retention areas.

When and Where to Use It
This practice is applicable and most beneficial in low-density residential or commercial developments
having less than 50 percent impervious area. Disconnection is not applicable to large buildings where the
volume of runoff from the rooftops will cause erosion or degradation to receiving vegetated areas.

Cluster Development

Description
Cluster development practices concentrate development away from environmentally sensitive areas such
as streams, wetlands, and mature wooded areas. The clustering of development in one area reduces the
amount of roadways, sidewalks, and drives required when compared to development sprawled over the
entire land area.

Install clustering and conservation of natural area practices at least to some extent on all development
sites not only to reduce the impacts to natural resources by minimizing disturbance and impervious areas,
but also to maintain some of the natural beauty of the site.

Reducing the amount of disturbed area and impervious area reduces the amount of runoff volume treated
for water quantity and water quality control. Concentrating development away from environmentally
sensitive areas will also reduce the amount of time and expenses to get federal and state permits for
impacting jurisdictional waters.

Concentrate development on the flattest part of the development parcel away from environmentally
sensitive areas such as steep slopes, streams, and wetlands. This reduces the impacts to these areas, and
reduces the amount of earth moving necessary for the development.
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Non-structural Low Impact Development Controls
Disconnected Rooftop Drainage and Cluster Development

Disconnected Rooftop Drainage to Pervious Areas

Description

Disconnected rooftop drainage reduces the runoff flow rates from developed areas. The disconnection
involves directing storm water runoff from rooftops towards pervious areas where it is allowed to filter
through vegetation and other landscaped material and infiltrate into the soil. Use erosion control devices
such as splash blocks or level spreaders at the downspout discharge point to transfer the flow from
concentrated flow to sheet flow.

Disconnected rooftop drainage has the following benefits:

Increase the time of concentration by disconnecting runoff from any structural storm water drainage
systems.

Provide water quality benefits by allowing runoff to infiltrate into the soil. Downspouts from rooftops
should discharge to gently sloping, well-vegetated areas, vegetated filter strips, or bio-retention areas.

When and Where to Use It
This practice is applicable and most beneficial in low-density residential or commercial developments
having less than 50 percent impervious area. Disconnection is not applicable to large buildings where the
volume of runoff from the rooftops will cause erosion or degradation to receiving vegetated areas.

Cluster Development

Description
Cluster development practices concentrate development away from environmentally sensitive areas such
as streams, wetlands, and mature wooded areas. The clustering of development in one area reduces the
amount of roadways, sidewalks, and drives required when compared to development sprawled over the
entire land area.

Install clustering and conservation of natural area practices at least to some extent on all development
sites not only to reduce the impacts to natural resources by minimizing disturbance and impervious areas,
but also to maintain some of the natural beauty of the site.

Reducing the amount of disturbed area and impervious area reduces the amount of runoff volume treated
for water quantity and water quality control. Concentrating development away from environmentally
sensitive areas will also reduce the amount of time and expenses to get federal and state permits for
impacting jurisdictional waters.

Concentrate development on the flattest part of the development parcel away from environmentally
sensitive areas such as steep slopes, streams, and wetlands. This reduces the impacts to these areas, and
reduces the amount of earth moving necessary for the development.
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Non-structural Low Impact Development Controls
Natural Infiltration

Natural Infiltration
Description

Natural infiltration is a method in which an undisturbed land area covered with natural vegetation accepts
runoff from new development and infiltrates the runoff into the soil.

When and Where to Use It
Use natural infiltration areas only where the soils are suitable. The area is typically in a forested condition
with the land surface covered by leaves, pine needles, and other forest floor organic materials. Natural
infiltration areas are designated for passive recreation only.

Design Criteria

Use a natural infiltration area as a storm water quality control if it meets the design criteria of this section.
The size of a natural infiltration area is calculated using the following equation:

(K T1)

[(cd)- K]

Natural infiltration area required (acres)

Runoff volume to infiltrate (inches)

Total site area or total drainage area (acres)

Built upon area ratio (Built upon area / T)

Effective water capacity (in/in), should be determined from site-specific soil samples.
Depth of soil A horizon (inches), should be determined from site-specific soil samples.

A =

Runoff enters the infiltration area as sheet flow with a non-erosive velocity. Stabilize and vegetate the
areas draining to the Natural Infiltration area a minimum of 20-feet in length.

Natural infiltration areas have the following characteristics:
Appropriate soils that have a minimum infiltration rate of 0.3-inches per hour, low erosion potential,
and good drainage (not in a wetland or floodplain).
Mature forest cover (if the natural infiltration area (A) is not located in a mature forest, then double
the area of that calculated by the equation above).
Slopes less than 10 percent.
Remains permanently undisturbed.

The limitations of natural infiltration areas include:
Not suitable for soils that have greater than 30 percent clay content or greater than 40 percent clay
and silt content.
Not suitable in areas with high water tables or shallow depth to highly impervious strata such as
bedrock or clay layers.

High sediment loadings or lack of maintenance clogs the surface layer therefore inhibiting any water
infiltration into the soil.
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Structural Controls

Structural Controls

Structural water quality control structures are recommended for use with a wide variety of land uses and
development types. These controls have demonstrated the ability to effectively treat runoff volume to
reduce the amounts of pollutants discharged to the downstream system. Structural storm water quality
controls are classified into the following categories:

General Application Controls

General application structural controls are recommended for use in a wide variety of application
situations. These structural controls have demonstrated the ability to effectively treat water quality
volumes and are presumed to be capable of removing 80 percent of the total suspended solids (TSS) load
typically found in urban post-development runoff.

Limited Application Controls

Limited application structural controls are those that are recommended only for limited use for special site
or design conditions. Generally, these practices can not alone achieve 80 percent TSS removal goal and
are intended for hotspots for specific land use constraints or conditions. Limited application controls may
be used within a system of water quality controls and are very effective pre-treatment structures for the
General Application Controls. Limited application structural controls should be designed and used only in
development situations where regular maintenance is guaranteed.
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Wet Detention Ponds

Wet Detention Ponds

Description

A wet or permanent pool detention pond is one of the most commonly used BMPs to meet water quality

protection requirements. The advantages of permanent pool ponds have over other water quality treatment

controls are:

e Ponds are durable and require less maintenance than other applicable water quality controls.

e Ponds required for water quantity control are easily modified to treat storm water runoff for water
quality.

o  Well designed ponds are effective in treating storm water runoff for water quality control.

Wet storm water detention ponds are classified as being:

e Wet Detention Pond. Wet ponds have a permanent (dead storage) pool of water equal to the water
quality volume. Temporary storage (live storage) may be added above the permanent pool elevation
for larger flows.

Wet Extended Pond. A wet extended pond is a wet pond where the water quality volume is split
evenly between the permanent pool and extended detention storage provided above the permanent
pool. During storm events, water is stored above the permanent pool and released over 24-hours. The
design has similar pollutant removal efficiencies as traditional wet ponds, but consumes less space.
Micropool Extended Pond. The micropool extended pond is a variation of the wet extended detention
pond where only a small “micropool” is maintained at the outlet to the pond. The outlet structure is
designed to detain the water quality volume for 24-hours. The micropool prevents resuspension of
previously settled sediments and prevents clogging of the low flow orifice.

When and Where to Use It

Permanent pool ponds improve storm water quality by detaining storm water runoff for an extended
period of time to allow pollutants that are suspended in the runoff to settle out. During any given storm
event, runoff enters wet ponds and replaces the “treated” water in the permanent pool that has been
detained from the previous storm event. As runoff enters the pond, the velocity is significantly decreased,
allowing suspended pollutants to settle out of the runoff. Many pollutant particles suspended in storm
water runoff are very small in size, therefore the pond must be designed to provide adequate detention
time to allow the smaller particles to settle out.

Design Criteria

The components of wet detention ponds that help increase the pond’s pollutant removal efficiency are:
Permanent wet pool
Temporary pool or overlaying zone
Aquatic bench
Forebay
Flow length
Low flow orifice
Emergency spillway.
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Wet Detention Ponds

Permanent Wet Pool

A permanent wet pool is the design feature with the single greatest effect on water quality. Permanent

pools have the following design requirements:

e For Wet Detention Ponds, the design permanent pool volume is equal to l-inch of runoff per
impervious acre on the site to reliably achieve moderate to high removal rates of storm water
pollutants.

For Wet Extended Ponds with an Aquatic Bench, the design permanent pool is equal to %- inches of
runoff per impervious acre on the site to reliably achieve moderate to high removal rates of storm
water pollutants.
For Micropool Extended Ponds, the design permanent pool volume is equal to 0.1-inches of runoff
per impervious acre on the site to reliably achieve moderate to high removal rates of storm water
pollutants.
An average pool depth of 4 to 6 feet is optimal for water quality treatment. The depth of the
permanent pool prevents particles that have settled to the pond bottom from re-suspending when
runoff enters the pond.

Temporary Pool

The temporary pool is the designed storage above the permanent pool that controls the designed water

quality volume. Consider storm water quantity management when designing the temporary pool volume.

To increase the detention time of the runoff, the temporary pool is slowly released through a low flow

orifice.

Aquatic Bench

Aquatic vegetation can play an important role in pollutant removal in a storm water pond. Vegetation can

enhance the appearance of the pond and stabilize side slopes. The selection of the proper plant species and

planting locations is an integral part in designing a successful aquatic bench in the wet detention pond.

Prepare a planting plan by a qualified landscape architect or wetland ecologist for the aquatic bench.

Forebay
Provide a forebay for all inlets to a wet water quality pond and place the forebay upstream of the main
wet pond area. Design the forebay to trap the majority of the coarse fractions of the suspended solids in
the runoff before it enters the main wet pond area. The forebay is separated from the larger wet detention
pond area by barriers or baffles that may be constructed of earth, stones, riprap, gabions, or geotextiles.
Design the top of the forebay barrier ranging from foot below the normal pool elevation up to an elevation
above the permanent pool. A forebay may be designed using manufactured treatment devices.

Flow Length
Optimizing the wet pond flow shape and flow distance through the pond promotes better water quality
treatment. For maximum water quality benefits, design the ratio of flow length to flow width in the wet
pond at least 3L:1W. Due to site constraints, the minimum allowable design ratio of flow length to flow
width is 1.5L:1W. To increase the pond’s flow length, the pond may be configured with baffles.
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Wet Detention Ponds

Low Flow Orifice

Design a low flow orifice to slowly release the water quality volume over a period of 24-hours or longer
depending upon the design criteria for the water quality structure. These structures are prone to becoming
clogged. Protect the low flow orifice from clogging by designing appropriate trash guards. Acceptable
trash guards include:

Hoods that extend at least 6-inches below the permanent pool water surface elevation.

Reverse flow pipes where the outlet structure inlet is located below the permanent pool water surface

elevation.

Trash boxes made of sturdy wire mesh.

Emergency Spillway
Design emergency spillways to safely pass the post-development 100-year 24-hour storm event without
overtopping any dam structures. Design the 100-year water surface elevation a minimum of 1-foot below
the top of the embankment.

Inspection and Maintenance:
Regular inspection and maintenance is critical to the effective operation of storm water ponds as
designed. Maintenance responsibility for a pond and its buffer should be vested with a responsible
authority by means of a legally binding and enforceable maintenance agreement that is executed as a
condition of plan approval. The agreement may contain but is not limited to the following items:

Mow side slopes of the pond monthly.

Since decomposing vegetation captured in the wet pond can release pollutants, especially nutrients, it
may be necessary to harvest dead vegetation annually. Otherwise the decaying vegetation can export
pollutants out of the pond and also can cause nuisance conditions to occur.

Clear debris from all inlet and outlet structures monthly.

Repair all eroded or undercut areas as needed.

Place a sediment marker in the forebay to determine when sediment removal is required.

Monitor sediment accumulations in the main pond area and remove sediment when the permanent
pool volume has been significantly filled and/or the pond becomes eutrophic.

Average Pollutant Removal Capability
Total Suspended Solids: 65-80% Metals: 35-75%

Copper: 40-65% Lead: 60-85%
Zinc: 50-75% Total Phosphorus: 50-70%

Total Nitrogen: 30-45% Pathogens/Bacteria: 45-75%
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Wet Detention Ponds
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Wet Pond Wet Pond

Summary of Maintenance Requirements

Required Maintenance

Clean and remove debris from inlet and outlet
Monthly, or after large storm events
structures.

Mow side slopes. Monthly, or as needed
Removal of invasive vegetation.

Inspect sediment accumulation in the facility
Annual
and forebay.
Inspect for operational inlet and outlet
Annual
structures.

Repair embankment, side slopes, undercut or
Annual, or as needed
eroded areas.
Perform wetland plant management and
. Annual
harvesting.

Per design cycle, as needed, after 50% of total forebay
capacity is filled

Remove sediment from the forebay.

Remove sediment accumulations in the main 5 to 10 year cycle, after 25% of the permanent pool
permanent pool. volume is filled
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Dry Detention Ponds

Dry Detention Ponds

Description

A dry (extended) detention pond provides temporary storage of storm water runoff. Dry ponds have an
outlet structure that detains runoff inflows and promotes the settlement of pollutants. Unlike wet ponds,
dry detention ponds do not have a permanent pool.

A dry pond is designed as a multistage facility that provides runoff storage and attenuation for both storm
water quality and quantity. Design dry detention ponds as either single-stage or two-stage. Single-stage
ponds are normally used strictly for flood control and are not recommended for water quality benefits. A
two-stage pond contains a water quality volume in the lower stage, and has an upper stage for detention of
larger storms for flood control.

The lower stages of a dry pond are controlled by outlets designed to detain the storm water runoff for the
water quality volume for a minimum duration of 24-hours, which allow sediment particles and associated
pollutants to settle out. Higher stages in the pond detain the peak rates of runoff from larger storms for
flood and erosion control. Dry detention ponds are designed for complete drawdown of runoff and
normally remain dry between storm events.

When and Where to Use It
Apply dry detention ponds to new or existing developments. Dry ponds are considered permanent, year-
round control measures. Use dry detention ponds at sites where significant increases in runoff are
expected from site development. Use dry detention ponds for residential, commercial, or industrial
development sites.

Do not use dry ponds in areas with a high water table. A permanently wet bottom is a mosquito breeding
ground.

While dry extended detention ponds are widely applicable, they have some limitations that may make
other storm water management options preferable. Dry pond limitations include:

Possible nuisance due to mosquito breeding.
While wet ponds can increase property values, dry ponds may detract from the value of a home.

Dry detention ponds have only moderate pollutant removal when compared to other structural storm
water practices, and have limited effectiveness in removing both particulate and soluble pollutants.

Design Criteria

Items to incorporate in dry pond design are: pretreatment, pond shape, pond volume, low flow channel,
outfall, emergency spillway, and anti-seep collar.

Ponds shall be designed for the 2 and 10-year storms

The 10-year storm should not pass through the emergency spillway

A minimum 6-inch freeboard between the 10-year water surface and emergency spillway is required
The 100-year storm should not overtop the embankment

Pretreatment
Pretreatment extends the functional life and increases the pollutant removal capability of dry ponds.
Pretreatment reduces incoming velocities and captures coarser sediments, trash, and debris, extending the
life of the pond and reduce the frequency of long-term maintenance requirements.
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Dry Detention Ponds

Pretreatment is accomplished with vegetative filters, forebays, or manufactured treatment devices. Size
the pretreatment to capture and hold the sediment volume expected between scheduled maintenance
clean-outs.

Pond Shape

Design dry ponds with a high length to width ratio and incorporate other design features to maximize the
flow path effectively increases the detention time in the system by eliminating the potential of flow to
short circuit the pond. A dry pond relies on the process of sedimentation for removal of runoff pollutants.
Therefore, design the pond to maximize the degree of sedimentation. Design flow path lengths with long,
narrow pond configurations with length to width ratios of 2:1. Ponds that are shallow and have larger
surface area to depth ratios provide better pollutant removal efficiencies than smaller, deeper ponds.
Designing ponds with relatively flat side slopes also helps to lengthen the effective flow path.

Do not design dry pond inside side slopes should not be more than 2H:1V. The recommended inside pond
slopes is 3H:1V with a 2H:1V maximum.

The pond floor should have a minimum slope of 0.5% toward the outlet or underdrain system. The
recommended slope is 2.0% to ensure that the pond fully drains between storm events.

Provide adequate maintenance access for all dry detention ponds.

Pond Volume
Dry detention ponds are sized to temporarily store the runoff volume to provide normal peak flow
reduction (reduce the post-development peak flow of the design storm event to the pre-development rate).
Routing calculations must be used to demonstrate that the storage volume is adequate.

A properly designed dry pond will accumulate sediment over time, leading to the loss of detention
volume, runoff quality control and quantity control. An increase in a dry detention pond’s maximum
design storm storage volume should be considered to compensate for this expected loss of storage
volume.

Low Flow Channel
A low flow channel is recommended to prevent standing water conditions. Protect this channel with a
TRM or other stabilization method to prevent scouring. Design the remainder of the pond to drain toward
this channel. Where recreational uses are desired, design the low-flow channel to one side instead in the
middle of the pond.

Outfall
Size the outlet structure for water quality control and water quantity control (based upon hydrologic
routing calculations.) The outlet may consist of a weir, orifice, outlet pipe, combination outlet, or other
acceptable control structure.

Provide a low flow orifice capable of releasing the water quality volume over 24 hours. The water quality
orifice has a minimum diameter of 2-inches and is adequately protected from clogging by an acceptable
external trash rack.

Stabilize the outfall of dry ponds to prevent scour and erosion. If the pond discharges to a channel with
dry weather flow, care should be taken to minimize tree clearing along the downstream channel, and to
reestablish a forested riparian zone in the shortest possible distance.
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Dry Detention Ponds

Emergency Spillway
Design an emergency spillway to pass the 100-year storm event. The spillway prevents pond water levels
from overtopping the embankment and causing structural damage. Design the spillway to protect against
erosion problems.

Anti-seep Collars
Provide seepage control or anti-seep collars for all outlet pipes.

Inspection and Maintenance
A Pond Maintenance Plan/Agreement is required before approval.

Regular inspection and maintenance is critical to the effective operation of dry ponds as designed.
Maintenance responsibility for a pond should be vested with a responsible authority by means of a legally
binding and enforceable maintenance agreement that is executed as a condition of plan approval.

Conduct inspections semi-annually and after significant storm events to identify potential problems early.
Direct maintenance efforts toward vegetation management and basic housekeeping practices such as
removal of debris accumulations and vegetation management to ensure that the pond dewaters completely
to prevent mosquito and other habitats.

Average Pollutant Removal Capability
Total Suspended Solids:  45%-68% Metals: 26%-54%

Copper: 15%-38% Lead: 31%-67%
Zinc: 15%-45% Total Phosphorus: 14%-25%

Total Nitrogen: 19%-29% Pathogens/Bacteria: 20%-50%
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Dry Detention Ponds

Dry Pond Dry Pond

Summary of Maintenance Requirements

Required Maintenance

Note erosion of pond banks or bottom Semi-Annual Inspection
Inspect for damage to the embankment Annual
Monitor for sediment accumulation in the facility and forebay. Inspection
Ensure that inlet and outlet devices are free of debris and operational P

Repair undercut or eroded areas
Mow side slopes
Pesticide/ Nutrient management
Litter/ Debris Removal

Standard Maintenance

Annual Maintenance
Seed or sod to restore dead or damaged ground cover. (As needed)
Removal of sediment form the forebay 5to7 year Maintenance

Monitor sediment accumulations, and remove sed|£nent when the pond 25 10 50 year Maintenance
volume has been reduced by 25%.

Repair undercut or eroded areas
Mow side slopes
Pesticide/ Nutrient management
Litter/ Debris Removal

Standard Maintenance
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Underground Detention Systems

Underground Detention Systems

Description

Detention tanks and vaults are underground structures used to attenuate peak storm water flows through
detention or extended detention of storm water runoff. They are constructed out of concrete pipe (RCP),
corrugated metal pipe (CMP), High Density Polyethylene Pipe (HDPE) or concrete vaults. The design
and material selections considers the potential loading from vehicles on the vault or pipe.

When and Where to Use It
Due to the costs associated with underground detention systems for construction and maintenance, these
systems are used when space is limited and there are no other practical alternatives.

In the ultra-urban environment, costs for developable land may be high enough that these systems become
a feasible alternative.

Relatively expensive to construct, use concrete vaults in areas where system replacement costs are high.

Less expensive, use CMP or HDPE systems to control significant volumes of runoff in parking lots,
adjacent to rights-of-way, and in medians, where they is replaced or maintained if necessary.

Design Criteria

Locate underground detention systems downstream of other structural storm water controls providing
treatment of the water quality volume.

The maximum contributing drainage area to be served by a single underground detention vault or tank is
25-acres.

Size underground detention systems to mitigate flows from the 2- and 10 —year design storm event and
up. Design the systems to meet detention and water quality requirements set forth in local and state
regulations.

Use routing calculations to demonstrate that the storage volume is adequate.

Inspection and Maintenance
e Design the system for easy access for inspection and maintenance.
e Remove any trash/debris and sediment buildup in the underground vaults or tanks annually by pumping
them out.
o Perform structural repairs to inlet and outlets as needed based on inspections.
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Underground Detention Systems

Average Pollutant Removal Capability
Total Suspended Solids:  50%-85% Metals: NA

Copper: 35%-70% Lead: 50%-90%

Zinc: 35%-90% Total Phosphorus: 55%-70%

Total Nitrogen: 35%-55% Pathogens/Bacteria: 10%-60%

CMP Underground Detention

HDPE Underground Detention
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Storm Water Wetlands
Description

Storm water wetlands remove pollutants primarily through physical filtration and settling, by biological
processes of wetland plants, and bacteria in substrates. The storm water wetland is similar in design to the
wet pond but has significant vegetation differences. The major difference in the wetland design is the
creation of varying depth zones in the shallow marsh area of the wetland to support emergent wetland
vegetation. Because consideration must be paid to creating various depth zones and establishing a plant
community that can survive in the different zones, the design, construction, and maintenance of storm
water wetlands is more complex than wet ponds. There are several different wetland applications
including;:

o Storm Water Wetland. Constructed shallow marsh system that is designed to treat both urban storm
water runoff and control runoff volume. As storm water runoff flows through the wetland, pollutant
removal is achieved through settling and uptake by marsh vegetation.

Shallow Wetland. Most of the water quality treatment takes place in the shallow high marsh or low
marsh depths. The only deep sections of the wetland are the forebay and the micropool at the outlet.
A disadvantage of shallow wetlands is that a relatively large amount of land is required to store the
desired water quality volume.

Extended Detention Shallow Wetland. This design is similar to the shallow wetland, but part of the
water quality treatment volume is provided as extended detention above the surface of the marsh and
is released over a period of 24-hours. This application can treat a greater volume of storm water in a
smaller space than the shallow wetland design. Plants that can tolerate both wet and dry periods are
required in the extended detention area.

Pond/Wetland System. The system has two separate cells, a wet pond and a shallow marsh. The wet
pond is designed to trap sediment and reduce runoff velocities before the runoff enters the shallow
marsh. The primary water quality benefits are achieved in the shallow wetland. Less land is required
for the pond/wetland system than the shallow wetland and the extended detention shallow wetland.
Pocket Wetland. A pocket wetland is intended for smaller drainage areas of 5 to 10 acres, and
requires excavation down to the water table for a reliable source of water to support the wetland
vegetation.

Design Criteria

Do not convert natural wetlands to storm water wetlands. Do not remove natural wetland soils and
vegetation to provide a “seedbank” for a constructed storm water wetland without the regulating approval
from the US Army Corps of Engineers by obtaining a Section 404 permit. Water quantity storage can be
incorporated into the vegetated wetland if the vegetation selected can withstand being submerged for the
depth and duration of the water quantity storage time.

Design the wetland with a minimum 2:1 length to width ratio, with 3:1 being the preferred ratio.
Maximize the distance between the storm water wetland inlet and outlet to increase the flow length. The
flowpath within the wetland is increased through the use of internal berms and shelves used to create the
desired varying depth zones within the wetland.

Creating varying depth zones within the wetland increases the pollutant removal efficiency. These depth
zones are classified as deep-water zones, which consist of the forebay and outlet micropool, and the
shallow water zone that consists of the high marsh, and low marsh area of the wetland. Designing the
wetland with varying depth zones prevents the wetland from being taken over by a dominant plant species
such as cattails.
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Storm Water Wetlands

. Shallow Water Zones
The shallow water zone is defined as being the zones within the constructed storm water wetland that

have water depths ranging from 0 to 18 inches. The shallow water zone is designed to promote the growth
of emergent wetland plantings and variations in depth allow for a diversity species to survive. Design a
level bottom elevation across the width of a wetland cross-section to promote sheet flow and prevent short
circuiting or the creation of stagnate dead areas.

High Marsh
Design one-half (}%) of the total shallow water zone as high marsh. This zone extends up from 6-inches

below the permanent pool water level (6-inches deep). This zone supports a greater density and diversity
of wetland species than the low marsh zone.

Low Marsh
Design one-half (Y2) of the total shallow water zone as low marsh. This zone extends from a depth of 18-
to 6-inches below the permanent pool water level. This zone is suitable for the growth of several emergent
wetland plant species.
Deep Water Zones
The deep water zones ranges from a depth of 1.5- to 6-feet and includes the forebay, low flow channels,
and the outlet micropool. This zone supports little emergent wetland vegetation, but may support
submerged or floating vegetation.
Forebay
Design the forebay to reduce the incoming velocities into the wetland. The forebay provides initial
settling for sediments, minimizing the amount of suspended sediments that enter the constructed wetland
area. Design the forebay as a level spreader distributing the flow evenly and equally across the width of
the wetland area. Construct the forebay of an earthen berm no lower than the normal permanent pool
depth. Design all inlets to the constructed storm water wetland to discharge to the forebay, and be
protected with a properly designed Turf Reinforcement Mat.

Low Flow Channels
A minimum dry weather flowpath is required from the inlet to the outlet for storm water wetlands.

Outlet Micropool.
Design an outlet micropool allowing adequate depth for the extended detention outlet to function
properly. Design a drain in the outlet micropool to drain the wetland when needed. Design the outlet
micropool 4- to 6-feet deep.

Semi-Wet Zones
The semi-wet zones includes the areas above the permanent pool that will be submerged during larger
storm events. This zone supports vegetation that can survive during flooding.

Wetland Planting Plan
Design a wetland planting plan and submit it as part of all constructed wetland design submittals. The
selection of the proper plant species and planting locations is an integral part in designing a successful
storm water wetland. Have a qualified landscape architect or wetland ecologist prepare a wetland planting
plan.

Water Quality Treatment Orifice
Design a low flow orifice to slowly release the water quality volume over a period of 24-hours. Place
additional orifice at outlet structures above the temporary water quality pool to provide water quantity
control. Protect the water quality orifice from clogging by incorporating an appropriate trash guard.
Select a durable trash guard that extends at least 6-inches below the normal pool surface of the wetland.
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Storm Water Wetlands

Acceptable trash guards include; )
. Iri)oods that extend 6-inches below the permanent pool water surface elevation.

e Reverse flow pipes where the outlet structure inlet is located 6-inches below the permanent pool
water surface elevation.
e Trash boxes made of sturdy wire mesh.

Principle Spillway
Design the principle spillway of the constructed storm water wetland to safely pass the 2- and 10-year 24-
hour storm event. Equip the spillway with a trash rack.

Emergency Spillway
Design the emergency spillway of the constructed storm water wetland to safely convey discharges
resulting from the 100-year 24-hour storm event. Design the 100-year water surface elevation a minimum
of 1-foot below the top of the embankment. The emergency spillway may be incorporated into the
principle spillway where accommodating the emergency spillway elsewhere is not feasible for the given
site characteristics.
Inspection and Maintenance

Regular inspection and maintenance is critical to the effective operation of storm water wetlands.
Maintenance responsibility for the constructed storm water wetland should be vested with a responsible
authority by means of a legally binding and enforceable maintenance agreement that is executed as a
condition of plan approval.
e Maintenance requirements for constructed wetlands are particularly high while vegetation is being

established. Monitoring during the first year is critical to the success of the wetland.

Monitor wetlands after all storm events greater than 2-inches of rainfall during the first year to assess

erosion, flow channelization and sediment accumulation. Inspection should be made at least once

every six months during the first three years of establishment.

Place a sediment cleanout stake in the forebay area to determine when sediment removal is required.

Debris should be removed from the inlet and outlet structures monthly.

Monitor wetland vegetation and replaced as necessary once every 6-months during the first three

years of establishment.

Annually inspect and maintain the depth of the zones within the wetland.

Annually remove invasive vegetation.

Repair all eroded or undercut areas as needed.

Average Pollutant Removal Capability
Total Suspended Solids: 66%-78% Metals: 14%-72%

Copper: 29%-50% Lead: 62%-76%
Zinc: 32%-52% Total Phosphorus: 42%-53%

Total Nitrogen: 28%-39% Pathogens/Bacteria: 58%-78%

Hydrocarbons: 80%
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Storm Water Wetland

Summary of Maintenance Requirements

Required Maintenance Frequency

Replace wetland vegetation to maintain at least 50% surface ||[Once every 6-months during the first three
area coverage in wetland plants. years of establishment

Clean and remove debris from inlet and outlet structures. Frequently (3 to 4 times/year)
Mow side slopes. Frequently (3 to 4 times/year)

Monitor wetland vegetation and perform replacement planting

mi-annual (every 6-month
as necessary. Semi-annual (every 6-months)

Examine stability of the original depth zones. Annual
Inspect for invasive vegetation, and remove where possible. Annual

Inspect for damage to the embankment and inlet/outlet

Annual, repair as necessa
structures. P ry

Monitor for sediment accumulation in the facility and forebay. Annual

Inspect for operational inlet and outlet structures. Annual

Repair undercut or eroded areas. As needed

Harvest wetland plants that have been “choked out” by

sediment buildup. Annual

Per design cycle, as needed, after 50% of
total forebay capacity is filled

. . . . 5 to 10 year cycle, after 25% of the
Remove sediment accumulations in the main permanent pool. L
permanent pool volume is filled
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Bioretention Areas
Description

Bioretention areas are designed to mimic natural forest ecosystems with a combination of soil filtration
and plant uptake by utilizing a planting soil layer, mulch, plantings, and an underdrain system.
Bioretention areas appear as landscaped or natural areas giving this BMP an appealing image. Storm
water runoff enters the Bioretention area and is temporarily stored in a shallow pond on top of the mulch
layer. The ponded water then slowly filters down through the planting soil mix and is absorbed by the
plantings. As the excess water filters through the system it is temporarily stored and collected by an
underdrain system that eventually discharges to a designed storm conveyance system.

When and Where to Use It
Bioretention areas are applicable for small sites where storm water runoff rates are low and typically are
received into the Bioretention area as sheet flow. Bioretention drainage areas range from 1-2 acres and are
well stabilized to prevent excessive debris and sediment from collecting in the Bioretention area. Because
Bioretention areas are sensitive to fine sediments, they are not be placed on sites where the contributing
area is not completely stabilized or is periodically being disturbed. Applicable sites include:
e Parking lots,
e Individual residential home sites, and
e Small commercial facilities.

Design Criteria

Bioretention areas work best when constructed off-line, capturing only the water quality volume. Divert
excess runoff away from Bioretention areas or collect it with an overflow catch basin. Design
Bioretention areas to fit around natural topography and complement the surrounding landscape. Design
Bioretention areas with any reasonable shape that fits around sensitive areas, natural vegetation, roads,
driveways, and parking lots. The minimum width of Bioretention areas is 10 feet in order to establish a
strong healthy stand of vegetation.
Surface Area
The Bioretention surface area may be calculated by the following equation from research by the North
Carolina Extension Service, 1999:

(DA)(Rv)

BSA =

avg

Bioretention surface area (feet®)

Contributing drainage area of Bioretention area (feet?)
Runoff volume (feet)

0.083-feet (1-inch) for SCDHEC

Average ponding water depth above ground (feet)
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Bioretention Areas

The Bioretention surface area may also be calculated by the following equation from research by Prince
George’s County, MD:

BSA = 0.1(Rv)(DA)

Bioretention surface area (feet”)

Empirical conversion factor

Runoff volume (inches)

1-inch for SCDHEC

Contributing drainage area of Bioretention area (feet’)

Pre-treatment

Pre-treatment of storm water runoff is required to reduce the incoming velocities, evenly spread the flow
over the entire Bioretention area, and provide for removal of coarse sediments. The pre-treatment may
consist of the following:
e QGravel, landscape stone, or geotextile level spreader located along the upstream edge of the

Bioretention area.
o Gently sloping vegetated filter areas along the upstream edge of the Bioretention area.
e Vegetated swale along the upstream edge of the Bioretention area.

The level spreader option is the most desirable because level spreaders successfully reduce incoming
energy from the runoff and convert concentrated flow to sheet flow that is evenly distributed across the
entire Bioretention area.

Planting Mix

Install the planting mix of the Bioretention area at level grade (0%) to allow uniform ponding over the
entire area. The maximum ponding depth should be set at 6-inches to 12-inches to allow the cell to drain
within a reasonable time and to prevent long periods of submerging the plantings. The planting mix
provides a medium for physical filtration for the storm water runoff plus a source of water and nutrients
for plant life. Select a soil mixture with a minimum hydraulic conductivity or permeability of 0.5 in/hour.
The planting mix has a significant amount of organic content to support plant life. The average porosity of
the planting mix is 0.45.

The planting mix is approximately 60-75 percent sand, 25 percent silt or topsoil, and 10 percent organic
or leaf compost. The maximum clay content is less than 5 percent. The minimum depth of the planting
mix is based on the following:
e 1.5-foot Bioretention areas utilizing grass as the only vegetative media,

3.0-feet for Bioretention areas that utilize shrubs, and
e 4.0-feet for Bioretention areas that utilize trees.

Mulch Layer
The mulch layer provides an environment for plant growth by reducing erosion of the filter bed,
maintaining soil moisture, trapping fine sediments, and promoting the decomposition of organic matter.
The mulch layer plays an important role in pollutant removal. Liberally apply shredded hardwood mulch
2- to 3-inches deep. Shredded hardwood mulch is the mulch of choice because it resists floatation better
than other landscape covers. Pine needles are also applicable for certain situations. Avoid pine bark mulch
due to its ability to float.
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Water Draw Down Time
The under drain system is designed using the draw down time. The general equation used to determine
draw down time is Darcy’s Equation:

0=23 KA
AL

Where:
Q = Flow rate through Bioretention (cfs)
K = Hydraulic conductivity of the planting mix (in/hr)

This value will vary based on the actual planting mix used
A = Surface area of Bioretention (feet’)
AH = Maximum ponding depth above bottom of soil mix (feet)
AL = Depth of soil mix (feet)

General Hydraulic Conductivity of Soils
Determining the total draw down time is a three-step process.

Determine the time it takes to drain the ponded water.
Utilize Darcy’s Equation to calculate the flow rate (cfs).

e Calculate the total ponded water volume (feet’) by multiplying the Bioretention area (feet’) by the
ponded water depth (feet).

e Divide the total ponded water volume (feet’) by the flow rate (cfs) to calculate the time to drain the
ponded water (seconds)

Determine the time it takes to drain the saturated planting mix.

e Calculate the total volume of water contained in the planting mix (feet’) by multiplying the
Bioretention area (feet’) by the planting mix depth (feet) by the porosity (dimensionless) of the
planting mix.

e Divide the planting mix water volume (feet’) by the flow rate from Darcy’s Equation (cfs) to
calculate the time to drain the ponded water (seconds).

3. Add up the time to drain the ponded water with the time that it takes to drain the planting mix to
calculate the total Bioretention area draw down time.

Under Drain System
Many of the native soils found in South Carolina do not allow for adequate infiltration. Therefore, all
Bioretention cells require an under drain system placed beneath the planting mix.

The under drain system consists of a minimum 4-inch diameter perforated PVC pipe (AASHTO M 252),
an 8-inch minimum gravel jacket filter layer, and non-woven geotextiles to separate the piping from the
native soils and the gravel from the planting mixture. Design the under drain system to safely pass the
peak draw down rate calculated.

Select perforated, continuous closed-joint conduits of corrugated plastic pipe, placed on top of an
underlying geotextile fabric. The longitudinal slope of the drain pipe is a minimum of 0.5 percent. The
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Bioretention Areas

Select perforated, continuous closed-joint conduits of corrugated plastic pipe, placed on top of an
underlying geotextile fabric. The longitudinal slope of the drain pipe is a minimum of 0.5 percent. The
perforated drain pipe may be connected to a structural storm water conveyance system or receiving
natural water system.

Place filter gravel around the drainage pipe at a minimum depth of 8-inches. Place a geotextile between
the boundary of the gravel and the planting mix to prohibit the planting mix from filtering down to the
perforated drain pipe.

Several non-perforated PVC pipes should vertically connect to the under drain pipe and extend to the
surface of the planting mix to provide access to clean out the perforated drainage pipe.

Overflow System
Design an overflow system to pass runoff volumes greater than the water quality volume away from the
Bioretention area. If the Bioretention area collects sheet flow from a parking area, design a catch basin at
the elevation of the maximum 6-inch to 12-inch ponding depth of the Bioretention area to carry the excess
runoff from the Bioretention area to the storm sewer system or receiving natural water system.

Planting Plan
A Bioretention landscape plan includes all vegetation types, total number of each species, and the location
of each species. A description of the contractor’s responsibilities including a planting schedule,
installation specifications, initial maintenance, a warranty period, and expectations of plant survival.
Include long-term inspection and maintenance guidelines in the planting plan. Have a qualified landscape
architect, botanist or qualified extension agent prepare the planting plan.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation of Bioretention areas as designed.
Maintenance responsibility of the Bioretention area should be vested with a responsible authority by
means of a legally binding and enforceable maintenance agreement that is executed as a condition of plan
approval.

The surface of the ponding area may become clogged with fine sediments over time. Core aeration or
cultivating unvegetated areas may be required to ensure adequate filtration. Other required maintenance
includes but is not limited to:

e Conduct pruning and weeding to maintain appearance as needed.
e Replace or replenish mulch as needed.
e Remove trash and debris as needed.

Average Pollutant Removal Capability
Total Suspended Solids: 50%-85% NA

Total Phosphorus: 55%-70% : 50%-90%
Pathogens/Bacteria: 10%-60% : 35%-70%

Total Nitrogen: 35%-55% inc: 35%-90%
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Bioretention Areas

Summary of Maintenance Requirements

Required Maintenance

Remove trash and debris.

Inspect inflow points for clogging. Remove any . )
Repair eroded areas. Re-seed or sod as necessary. Semi-annual (every 6-months)

Mulch void areas. Semi-annual (every 6-months)

Inspect trees and shrubs to evaluate their health. Semi-annual (every 6-months)
Remove and replace deaq or severely diseased Semi-annual (every 6-months)
vegetation.
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Infiltration Trenches
Description

Infiltration trenches are excavations typically filled with stone to create an underground reservoir for
storm water runoff. The runoff volume gradually exfiltrates through the bottom and sides of the trench
into the subsoil over a maximum period of 72 hours (three days), and eventually reaches the water table.
By diverting storm water runoff into the soil, an infiltration trench not only treats the water quality
volume, but it also preserves the natural water balance by recharging groundwater and preserving channel
baseflow. Using natural filtering properties, infiltration trenches remove a wide variety of pollutants from
the runoff through adsorption, precipitation, filtering, and bacterial and chemical degradation.

When and Where to Use It

Infiltration trenches are limited to areas with highly porous soils where the water table and or bedrock are
located well below the trench bottom. They are only applicable for Hydrologic Soil Group A soils, or
soils that have a minimum infiltration rate of 0.3-inches per hour. Infiltration trenches are not intended to
trap sediment and are designed with a sediment forebay or other pre-treatment measure to prevent
clogging in the gravel. Infiltration trenches are used for medium- to high- density residential, commercial,
and institutional developments. They are most applicable for impervious areas where there are low levels
of fine particulates in the runoff and the site is completely stabilized and the potential for possible
sediment loads is very low. Do not use Infiltration trenches for manufacturing and industrial sites where
there is potential for high concentrations of soluble pollutants and heavy metals. Infiltration trenches are
designed to capture sheet flow from a drainage area or function as an off-line device. Due to the relatively
narrow shape, infiltration trenches are adapted to many different types of sites and are utilized in retrofit
situations. Unlike some water quality BMPs, infiltration trenches can easily fit into margin, perimeter or
other unused areas of development sites.

Design Criteria

The maximum drainage area for any one infiltration trench is five (5) acres.

Direct runoff from areas draining to infiltration practices thorough stabilized vegetated filters at least
20-feet in length.

Underlying soils have an infiltration rate of 0.3-inches per hour or greater determined from site-
specific field soil boring samples.

Do not place infiltration practices in fill material because piping along the fill-natural ground
interface may cause slope failure.

The area of the infiltration trench is determined from the following equation:

%

A=

nd +—
12

Surface area of infiltration trench (feet®)

Water Quality volume (1-inch)

Porosity of stone in infiltration trench (0.3 to 0.5 depending on stone)

Depth of trench (ft)

Percolation rate of soil (in/hour)

Fill time (hours) (A fill time of 2 hours is recommended for most design calculations).
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Infiltration Trench

Use a conservative porosity value (m) of 0.32 in volume calculations unless an aggregate specific

value is known. , ) i
Design at least (2)-feet between the bottom of the infiltration trench and the elevation of the

seasonally high water table, whether perched or regional.

Determine the seasonally high water table using on-site soil borings and textural classifications to
verify the actual site and seasonal high water table conditions.

The minimum depth of the excavated trench is 3-feet, the maximum depth is 8-feet, and the trench is
lined with a permeable geotextile filter fabric.

Locate infiltration practices greater than 3-feet deep at least ten feet from basement walls.

Locate infiltration practices a minimum of 150-feet from any public or private water supply well.

The maximum width of the infiltration trench is 25-feet.

The stone fill media consists of 1.0- to 2.5-inch Ds, crushed stone with 6-inches of pea gravel located
on top separated by a permeable geotextile filter fabric. This filter fabric prevents sediment from
passing into the stone media, and should be easily separated from the geotextiles that protect the sides
of the excavated trench.

Install a 6-inch sand filter or permeable filter fabric on the bottom of the trench.

The maximum slope bottom of the infiltration practice is 5 percent.

Design the infiltration trench to fully de-watered within a 24- to 72-hour period depending on trench
dimensions and soil type.

Install an observation well spaced a maximum of 100-feet. The well is made of 4- to 6-inch PVC
pipe. Extend the well to the bottom of the trench. The observation well shows the rate of de-watering
after a storm event, and helps predict when maintenance is required. Install the observation well along
the centerline of the trench, and flush with the ground elevation of the trench. Cap the top of the well
and lock it to discourage vandalism and tampering.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation of infiltration trenches as
designed. Maintenance responsibility for the infiltration trench should be vested with a responsible
authority by means of a legally binding and enforceable maintenance agreement that is executed as a
condition of the Storm Water Management Permit approval. Typical maintenance responsibilities include:

Keep a record of the average de-watering time of the infiltration trench to determine if maintenance is
required.

The top 6-inch layer of pea gravel and geotextile separating the pea gravel from the stone media serve
as a sediment barrier and require replacement when full of sediment.

Clear debris and trash from all inlet and outlet structures monthly.

Check the observation well after three consecutive days of dry weather after a rainfall event. If
complete de-watering is not observed within this period, there may be clogging within the trench
requiring proper maintenance.

Remove trees, shrubs, or invasive vegetation semi-annually.

If complete failure is observed, perform total rehabilitation by excavating the trench walls to expose
clean soil, and replacing the gravel, geotextiles, and topsoil.
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Infiltration Trench

Total Suspended Solids: Sé’y?gg‘%e Pollutant RenR?e‘{aqls:Capablhty 70%-85%

Copper: 50%-60% Lead: 80%-90%

Zinc: 80%-90% Total Phosphorus: 50%-60%

Total Nitrogen: 35%-55% Pathogens/Bacteria: 90%-98%

Hydrocarbons: 85%

Infiltration Trench

Summary of Maintenance Requirements

Check observation wells after 72 hours of rainfall. Wells should be
empty after this time period. If wells have standing water, the
underdrain system or outlet may be clogged.

SCDES 03/2025
139

-
SC e DES
U



Enhanced Dry Swales

Enhanced Dry Swales

Description

Enhanced dry swales are conveyance channels engineered to capture, treat, and release the storm water
quality runoff volume from a particular drainage area. Enhanced swales are different from normal
drainage swales in that they have a designed structure implemented in them to enhance detention and
storm water pollutant removal. Enhanced dry swale systems are designed primarily for storm water
quality and have only a limited ability to provide storm water runoff volume control and downstream
channel protection. Enhanced dry swales are vegetated channels designed to include a filter bed of
prepared soil that overlays an underdrain system. Dry swales are sized to allow the entire water quality
storage volume to be filtered or infiltrated through the swale bottom. Because these swales are
predominantly dry, they are preferred in residential settings.

When and Where to Use It
Enhanced swales are applicable in moderate to large lot residential developments and industrial areas with
low to moderate density where the impervious cover (parking lots and rooftops) of the contributing
drainage areas is relatively small. Enhanced swales are also useful along rural roads and highways that
have driveway entrances crossing the swale.

Design Criteria

Design enhanced swales with minimal channel slope, forcing the flow to be slow and shallow. This aspect
of the enhanced swale allows particulates to settle out of the runoff and limits the effects of erosion. Place
berms, check dams, weirs, and other structures perpendicular to the swale flow path to promote settling
and infiltration.

Enhanced swales are open conveyance channels that have a filter bed of permeable soils overlaying
an underdrain system. Runoff is detained in the main swale section where it filters through the filter
bed. The runoff is then collected and conveyed to the desired outlet through a perforated pipe and
gravel system.

The maximum designed de-watering time is 48 hours, with the recommended de-watering time being
24-hours.

Enhanced swales have a contributing drainage area less than five (5) acres.

Design the swale to capture the required water quality runoff volume, and safely pass larger flows.
Flow enters the swale through a pretreatment forebay or along the sides of the swale as sheet flow
produced by level spreader trenches along the top of the bank.

Limit swale slopes between 1 and 2 percent, unless site topography dictates larger slopes. In this
instance, place drop structures in the swale to limit the slope of a particular section of the swale. Set
the spacing between drop structures a minimum of 50-feet. Add energy dissipation techniques on the
downstream side of the drop structures.

The maximum overall depth of the water quality runoff volume detained in the channel is 1.5-feet.
The bottom width of the swale ranges between 2- and 8-feet where applicable to ensure an adequate
filtration area. Wider channels may be designed to increase the filtration area, but consideration must
be given to prevent uncontrolled sub-channel formation.

The maximum side slopes of the swale are 2H:1V, and 4H:1V is recommended for ease of
maintenance and for side inflow to remain as sheet flow.

Design the peak velocity for the 2-year 24-hour storm event to be non-erosive for the soil and
vegetation selected for the swale.
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Enhanced Dry Swales

The filter bed for an enhanced dry swale consfs!‘!ge{) g %ermeable soil layer at least 2.5-feet deep. The

drainage pipe is a minimum 4-inch diameter perforated PVC pipe (AASHTO M 252) in a 6-inch gravel
layer. Select a soil media that has a minimum infiltration rate of 1.0-foot per day, and a maximum
infiltration rate of 1.5-feet per day. Place a permeable geotextile filter between the gravel and the
overlaying permeable soil.

Forebay
Protect flow inlets to an enhanced dry swale forebay to reduce erosive forces of the runoff. The preferable
material is a TRM. Riprap may also be used. Provide swale pretreatment with a sediment forebay. The
pretreatment volume is equal to 0.1-inches per impervious acre of the drainage area. The forebay is
typically provided by designing a check dam at the inlet of the swale.

Outlet Structures
The underdrain system of the enhanced dry swale discharges to the storm drainage system on site, or
discharges to a stable protected outlet point.

Overflows
For maximum performance, enhanced dry swales are recommended to be off-line structures. If a swale is
designed to be an online structure, it must be able to safely pass the 25-year 24-hour storm event.

Landscape Plan
Design the enhanced dry swale landscape plan to include the type of turf grass species required along
with a permanent maintenance guideline. Have the planting plan prepared by a qualified landscape
architect, botanist or qualified extension agent.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation of enhanced swales. Maintenance
responsibility should be vested with a responsible authority by means of a legally binding and enforceable
maintenance agreement that is executed as a condition of plan approval.

The surface of the filter bed may become clogged with fine sediments over time. Light core aeration is
required to ensure adequate filtration. Other required maintenance includes but is not limited to:

e Mowing to maintain storage volume and appearance as needed.
e Remove trash and debris as needed.
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Enhanced Dry Swales

Total Suspended Solids: 7‘8%%8‘%9 Pollutant Reml—?y\éraolcgr nglhty 65%

Total Phosphorus: 35%-50% Lead: 60%-70%

Pathogens/Bacteria: 10%-60% 15%-45%

Total Nitrogen: 40%-60% inc: 40%-65%

Enhanced Swales

Summary of Maintenance Requirements

Required Maintenance Frequency

Mow grass to maintain design height and remove clippings. As needed (frequent/seasonally)

Nutrient and pesticide management. Annual, or as needed

Inspect side slopes for erosion and repair. Annual, or as needed

Inspect channel bottom for erosion and repair. Annual, or as needed

Remove trash and debris accumulated in forebay. Annual

Inspect vegetation. Plant an alternative grass species if
original cover is not established.

Annual (semi-annually first year)

Inspect for clogging and correct the problem. Annual

Roto-till or cultivate the surface of the bed if swale does not

draw down in 48 hours. As needed

As needed, after 25% of the original design

Remove sediment build-up within the bottom of the swale. )
volume has filled
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Pre-Fabricated Control Devices
Description

The need for urban water quality BMPs that are very efficient and present less space constraints has
produced the industry of innovated storm water BMP technology and products. These pre-manufactured
products combine settling, filtration, and various biological processes into one controlled system. By
combining these different processes, these BMPs are designed to focus on removing many different types
and concentrations pollutants. Even where pre-fabricated control devices are not able to meet the 80
percent TSS removal goal alone, they can provide excellent pre-treatment in a series of water quality
control BMPs or inlet to permanent pool detention basins or storm water wetlands.

Post construction pre-fabricated storm water quality BMPs are designed to filter and trap trash, floatable
contaminates, sediment, oil and grease, and other pollutants. These BMPs are incorporated into storm
water conveyance systems for pretreatment of storm water runoff. In some instances, pre-fabricated
storm water quality BMPs serve as the only treatment mechanism before the runoff is discharged. Post
construction pre-fabricated storm water quality BMPs are classified in to three separate categories:

1. Catch Basin Inserts
2. Separation Devices
3. Filtration Devices

When and Where to Use It
Pre-fabricated control devices may be used to treat runoff as long as they are designed to treat the first 1-
inch of runoff and/or are proven to provide 80 percent TSS removal. Pre-fabricated control devices
include the following beneficial attributes for water quality control over conventional water quality
BMPs:
e Pre-fabricated control devices are placed almost anywhere on a site where they can receive
concentrated flows from storm drainage pipes.
Pre-fabricated control devises are safe to the public because storm water is treated within the unit and
no surfaces are open to the environment, unlike the permanent pool detention pond or storm water
wetland.
Minimal on-site construction is required because pre-fabricated control devices are typically
assembled before they reach the site.

Design

Catch Basin Inserts
Catch Basin Inserts are defined as BMPs designed to be installed directly into storm drain catch basins to
treat the runoff before it enters the primary conveyance system.

There are three basic Catch Basin Inserts available: tray, bag, and basket. These inlets typically are made
of a stainless steel or a high strength corrugated plastic frame that supports a sedimentation chamber and
filter media designed to absorb specific pollutants such as oil, grease hydrocarbons, and heavy metals.
Catch Basin Inserts sometime include a high flow bypass mechanism to prevent scouring and re-
suspension of previously trapped pollutants during larger rainfall events.
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Pre-Fabricated Control Devices

Pollutant removal efficiencies are variable and highly dependent on storm frequency, influent pollutant
concentrations, rainfall intensity and other factors. Catch Basin Inserts exhibit the following properties:

Utilize settling, separation, swirling, centrifugal force, and filtering techniques to remove pollutants
from storm water runoff.

Contain no moving components that require an external power source such as electricity, gas powered
engines or generators.

Have posted data from third party test results.

Catch Basin Insert Average Pollutant Removal Capability
Total Suspended Solids:  50%-85% Metals NA

Copper: 35%-70% Lead: 50%-90%
Zinc: 35%-90% Total Phosphorus: 55%-70%

Total Nitrogen: 35%-55% Pathogens/Bacteria: 10%-60%

Catch Basin Inserts
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. . eparation Devices
Separation Devices are defined as BMPs ge 1gned and sized to capture and treat storm water runoff to

prevent pollutants from being transported downstream. Separation Devices contain a sump for sediment
deposition and a series of chambers, baffles, and weirs to trap trash, oil, grease and other contaminants.
These BMPs are designed as flow-through structures where the inflow rate into the structure is regulated.
These structures are not designed to store the entire water quality volume. Separation Devices sometime
include a high flow bypass mechanism to prevent scouring and re-suspension of previously trapped
pollutants during larger rainfall events.

Pollutant removal efficiencies are variable and are highly dependent on storm size, influent pollutant
concentrations, rainfall intensity, and other factors. Separation Devices exhibit the following properties:
Utilize settling, separation, swirling, and centrifugal force techniques to remove pollutants from storm
water runoff.
Contain no moving components that require an external power source such as electricity, gas powered
engines or generators.
Have posted data from third party test results.

Separation Devices

Filtration Devices
Filtration Devices are defined as BMPs designed and sized to capture and treat storm water runoff to
prevent pollutants from being transported downstream. Filtration Devices are used in areas with impaired
receiving waters where high pollutant removal efficiencies are required. Filtration Devices usually
contain a sedimentation chamber and a filtering chamber. These devices may contain filter materials or
vegetation to remove specific pollutants such as nitrogen, phosphorus, copper, lead, or zinc.

Pollutant removal efficiencies are variable and are highly dependent on storm size, influent pollutant
concentrations, rainfall intensity and other factors. Filtration Devices shall exhibit the following
properties:

o Utilize filtering techniques to remove pollutants from storm water runoff.

e Have posted data from third party test results.
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Pre-Fabricated Control Devices

Filtration Device

Separation and Filtration Device Average Pollutant Removal Capability
Total Suspended Solids: 80% Metals 60%

Copper: 50% Lead: 60%

Zinc: 70% Total Phosphorus: 40%

Total Nitrogen: 30% Hydrocarbons: 80%

Products
There are many pre-fabricated water quality structures on the market that may be used as water quality
control BMPs.
Installation
Install in accordance with the Manufacturer’s written installation instructions and in compliance with all
OSHA, local, state, and federal codes and regulations. A Manufacturer’s representative is required to
certify the installation of all post construction pre-fabricated storm water quality BMPs.

Proper site stabilization is essential to ensure that post construction pre-fabricated storm water quality
BMPs function as designed. These structures are not interned to trap eroded sediment from during
construction operations. Post construction pre-fabricated storm water quality BMPs are the last storm
water runoff structures installed on-site, or shall remain off-line until final stabilization is achieved.

Inspection and Maintenance
Inspect and maintain in accordance with the Manufacturer’s written recommendations.
The specific maintenance requirements and schedule prepared by the Manufacturer is signed by the
owner/operator of the BMP.
Require frequent inspection and maintenance to maximize pollutant removal.
Maintain BMPs at least bi-annually to ensure that the BMPs are working properly.
Keep a maintenance log to track routine inspections and maintenance. Lack of maintenance is the
most common cause of failure for post construction pre-fabricated storm water quality BMPs.
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Pre-Fabricated Control Devices

e Remove accumulated sediment and other trapped pollutants when the BMP becomes full. Typical

removal of pollutants requires the use of a Vactor truck.

Summary of Maintenance Requirements

Required Maintenance Frequency
Inspect separation and filtration units. Regularly (quarterly)

Clean out sediment, oil and grease, and floatables.
As needed
Manual removal of pollutants may be necessary.

Perform requirements obtained from manufacturer. As needed

Frequency of inspection and maintenance is
Inspections. dgpendenF on Iand.Lllse, accumulellted solids
climatological conditions, and design of pre-

fabricated device
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Vegetated Filter Strips

Description

Vegetated Filter Strips (VFS) are zones of vegetation where pollutant-laden runoff is introduced as sheet
flow. VFS may take the form of grass filters, grass filter strips, buffer strips, vegetated buffer zones,
riparian vegetated buffer strips, and constructed filter strips.

When and Where to Use It
Applicable in areas where filters are needed to reduce pollutant impacts to adjacent properties and water
bodies. VFS are used to remove pollutants from overland sheet flow but are not effective in removing
sediment from concentrated flows. There are two main classifications of VFS:
e Constructed filter strips: Constructed and maintained to allow for overland flow through vegetation
that consists of grass-like plants with densities approaching that of tall lawn grasses.
Natural vegetative strips: Area where pollutant-laden flow is directed in an overland manner,
including riparian vegetation around drainage channels. Vegetation ranges from grass-like plants to
brush and trees with ground cover.

VFS remove pollutants primarily by three mechanisms:

1. Deposition of bedload material and its attached chemicals as a result of decreased flow velocities and
transport capacity. This deposition takes place at the leading edge of the filter strip.

2. Trapping of suspended solids by the vegetation at the soil vegetation interface. When suspended
solids settle to the bed, they are trapped by the vegetated litter at the soil surface instead of being re-
suspended as would occur in a concentrated flow channel. When the litter becomes inundated with
sediment, trapping no longer occurs by this mechanism.

Trapping of suspended materials by infiltrating water. This is the primary mechanism by which
dispersed clay sized particles are trapped.

VFS effectiveness fluctuates considerably depending on vegetation type, vegetation height and density,
season of the year, eroded particle characteristics, size of drainage area, and site topography.

Design Criteria
Select a vegetation type, a ground slope, filter strip width, and strip length. Locate VFS on the contour

perpendicular to the general direction of flow. Select vegetation to be dense, turf-forming grass in order to
minimize water channelization. Never assume that natural vegetation is adequate for VFS. Design a
ponding area at the leading edge of the VFS for bedload deposition.
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Vegetated Filter Strip

Select an applicable area for the \9I§§eral Design Requirements

Minimum Ground Slope =1 percent

Maximum Ground Slope = 10 percent

Select a vegetation type.

Select the design life and maximum allowable sediment deposition. A design life of 10 years and
deposition of 0.5-feet is recommended.

Estimate the long-term sediment yield entering the filter strip and a 10-year 24-hour design single-
storm sediment yield.

Determine desired Trapping Efficiency- 80 percent design removal efficiency goal of the total
suspended solids (TSS) in the inflow.

Estimate the filter length necessary to prevent deposition within the filter greater than 0.5-feet.
(Assume filter width is equal to disturbed area width but no smaller than 15-feet.)

Use the filter length to calculate Trapping Efficiency for the design storm.

Repeat (d) and (e) until the lengths match.

Inspection and Maintenance
Maintenance is very important for filter strips, particularly in terms of ensuring that flow does not
short circuit the practice. They require similar maintenance to other vegetative practices.
Inspect vegetation for rills and gullies annually and correct. Seed or sod bare areas.
Inspect grass after installation to ensure it has established. If not replace with an alternative species.
Inspect to ensure that grass has established annually. If not, replace with an alternative species.
Mow grass to maintain a height of 3- to 4-inches.
Remove sediment build-up from the bottom when it has accumulated to 25% of the original capacity.

Average Pollutant Removal Capability

75 feet in length

Total Suspended Solids: 54%

Lead: 16%
Zinc: 47%
Total Phosphorus: - 25%
Nitrate Nitrogen: -27%

SCDES 03/2025

150 feet in length

ISS:

Lead: 40%-50%

Zinc: : 30%

Total Phosphorus: : 10%

Nitrate Nitrogen: Nitrate Nitrogen: 0%
Pathogens/Bacteria: NA
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Vegetated Filter Strip

Roadside Vegetated Filter Strip

Summary of Maintenance Requirements

Required Maintenance

Mow grass to maintain design height. Regularly (frequently)
Remove litter and debris. Regularly (frequently)
Inspect for erosion, rills and gullies, and repair. Annual, or as needed

Repair sparse vegetation. Annual, or as needed

Inspect to ensure _that grass ha§ establ|§hed. If not, Annual, or as needed
replace with an alternative species.

Nutrient and pesticide management. Annual, or as needed

Aeration of soil. Annual, or as needed

SCDES 03/2025
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Grass Paving and Porous Paving Surfaces

Grass Paving and Porous Paving Surfaces

Description

Grass Paving

Grass paving technology allows for the reduction of paved areas by implementing grass paving in areas
that are infrequently used such as fire lanes and overflow parking where applicable. A variety of grass
paving materials are available on the market. Grass paving units are designed to carry vehicular loading
and may be composed of different types of materials. The pavers are typically covered with sod to make
the areas indistinguishable from other grassed arecas. Grass pavers allow water quality benefits by
allowing storm water to infiltrate into the underlying soils and by the filtering of storm water as it flows
through the grass.

Grass pavers provide a more aesthetically pleasing site and reduce the impact of complete asphalt
surfaces. Grass pavers should not be used for frequently traveled or parked in areas. Grass pavers reduce
the runoff volume and extend the time of concentration for a particular site. Some pavers provide enough
infiltration to be considered a pervious area.

Porous Paving
Porous pavement is a permeable pavement surface with an underlying stone reservoir to temporarily store
surface runoff before it infiltrates into the subsoil. This porous surface replaces traditional pavement,
allowing parking lot storm water to infiltrate directly and receive water quality treatment, and also
reducing runoff from the sit

When and Where to Use It
Porous pavement options include porous asphalt, pervious concrete, and grass pavers. The ideal
application for porous pavement is to treat low-traffic or overflow parking areas. Porous pavement also
has highway applications where it is used as a surface material to reduce hydroplaning.

Porous pavements are a good option in ultra-urban areas because they consume no space since there is
very little pervious area in these areas. Since porous pavement is an infiltration practice, do not apply it on
storm water hot spots due to the potential for ground water contamination. The best application of porous
pavement for retrofits is on individual sites where a parking lot is being resurfaced.

Design Criteria

Take soil boring to a depth of at least 4 feet below bottom of stone reservoir to check for soil
permeability, porosity, depth of seasonally high water table, and depth to bedrock.

Not recommended on slopes greater than 5% and best with slopes as flat as possible.
Minimum setback from water supply wells: 100 feet.

Minimum setback from building foundations: 10 feet down gradient, 100 feet upgradient.
Not recommended where wind erosion supplies significant amounts of sediment.

Use on drainage areas less than 15 acres.

Minimum soil infiltration rate of 0.3-0.5 inches per hour.

SCDES 03/2025
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Grass Paving and Porous Paving Surfaces

Typically design for storm water runoff volume produced in the tributary watershed by the 6-month, 24-
hour duration storm event.

A typical porous pavement cross-section consists of the following layers:

1) Porous asphalt course 2-4 inches thick,
3) Reservoir course of 1.5 to 3 inch stone,
2) Filter aggregate course, and

4) Filter fabric.

Use a geotextile meeting AASHTO M288 Class 1, 2, or 3 in all cases as a filter to protect the long-term
performance of the system.

Inspection and Maintenance
e Porous pavement requires extensive maintenance compared with other practices.
e Avoid sealing or repaving with non-porous materials.
o Ensure that paving area is clean of debris, paving dewaters between storms, and that the area is clean of
sediments monthly.
e Mow upland and adjacent areas, and seed bare areas as needed.

e Vacuum sweep frequently to keep the surface free of sediment as needed.
e Inspect the surface for deterioration or spalling annually.
o Perform high pressure hosing to free pores in the top layer from clogging as needed.

Grass Paver Porous Paving

SCDES 03/2025
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Innovative Technologies

Innovative Technologies

Innovative technologies are encouraged and should be accepted providing there is sufficient
documentation as to the effectiveness and reliability of the proposed structure. To justify the efficiency of
innovated water quality control structures, the owner may be required to monitor the pollutant removal
efficiency of the structure. If satisfactory results are obtained, the innovative water quality structure may
be used and no other monitoring studies should be required. If the control is not sufficient, other on-site
and/or downstream controls should be designed to trap the required pollutants.

SCDES 03/2025
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IDEAL Model

Calculating Pollutant Loads Using IDEAL Model

Background

The intent of legislation such as the South Carolina Storm Water Management and Sediment Reduction
Act is that developments in South Carolina will not negatively impact water quality and downstream
habitats. The potential for problems present challenges to engineers and developers to design and install
best management practices that will not cause the state’s waters to be impaired by pollutants such as
nutrients, sediment, or bacteria. Simplified methods and the IDEAL (Integrated Design and Assessment
for Environmental Loadings) Model for calculating pollutant removal efficiency of BMPs and treatment
systems will assist designers and regulators in meeting state and federal requirements.

The IDEAL Model provides SCDES  specific design methods that give reasonable assurance that
effluent meets desired performance without the lengthy design process typically associated with designs
developed to meet a performance standard. The use of area specific design methods provides a means of
achieving control without the steep learning curve associated with simulation techniques. For large-scale
developments or in sensitive areas, it is still anticipated that site specific data and other procedures such as
modeling be used for detailed evaluation of controls.

Approach
The IDEAL Model includes estimation of performance of detention/retention ponds, extended detention
ponds, sand filters, and riparian buffers. The performance of each control is modeled using SCDES
specific conditions (including soils, topography, and climate) and compared with removal efficiency. For
each structure, spreadsheet modeling was developed that is consistent with performance standards.

Effectiveness of control, or removal efficiency, is commonly determined by either a water quality design
standard or a performance standard. A water quality performance standard dictates a maximum acceptable
level (i.e., concentration) in the effluent. The control is designed such that this level is not exceeded. On
the other hand, a water quality design standard establishes a standard specification based on a given
drainage area or similar criterion. There are obvious benefits associated with each method. Performance
standards offer site specific water quality control, but require considerable on-site collection of
information for design purposes and are much more difficult to design and review. Structures designed for
performance standards have a higher design cost than structures designed for water quality design
standards. However construction costs tend to be considerably less, since design standards are inherently
conservative. Design standards, on the other hand, are more easily employed and complied with but often
entail risk that the structure is either grossly over designed, resulting in added installation costs, or grossly
under designed so that the measure may not perform satisfactorily, particularly in sensitive areas. A
preferable alternative to these methods is to provide a design procedure that can meet a desired
performance without incurring excessive design costs. To achieve this, the design is typically expected to
be slightly conservative, but considerably less conservative than if developed from a design standard.

The IDEAL Model is based on site visits at numerous construction locations throughout South Carolina in
order to see innovative BMPs, as well as areas needing improvement. Cooperation with regulatory
personnel included discussions as to what specific BMPs should/should not be considered for evaluation.
It is recognized that there are a large number of potential post construction BMPs that can potentially be
used.
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IDEAL Model

Evaluation of existing modeling capabilities led to the development of a new model known as IDEAL.
he IDEAL | 1 for hydrol i li i h il

‘Eeg water qua 19}? Ih%gé?fineg tgfge%%rrovgﬁ% Is)lel()jzls%% ,t oclﬁggﬁggf’i gr?éef)ﬂﬂgé}gélccr)&tgt%sns l111(3:s ‘9(? tS%o%? ca

much more realistic description of reactions that are taking place in the real world.

It should be recognized that selection of an appropriate water quality model to allow evaluation of a wide
range of pollutant control technologies in a seamless manner depends on the user’s application. This
process led to some modifications in the program to account for selected BMPs, treatment trains,
topography, soil properties, and climate. Data bases of rainfall records for three SCDES locations were
analyzed to simplify user data requirements and simplify input for spreadsheets.

Since the method selected for accomplishing the simulation is critical, several items were considered:
e Combine hydrologic, and hydraulic routines with accepted pollutant removal routines.

e Impact on channels or ponds on adjacent wetlands.

e Consider each of the pollutants of interest (nutrients, sediment, and bacteria indicator).

Each of these tasks was accomplished, and the results analyzed to produce spreadsheets that are used as
an aid for designing BMPs based on pollutant removal. It should be recognized that aids such as these are
developed for typical conditions. More detailed evaluation methods should be utilized if the situation is
environmentally sensitive or hazardous. In all cases, good engineering judgment should be considered as
an essential ingredient in design.

The IDEAL Model

The IDEAL Model is not a rule or regulation promulgated by the agency, but is guidance for evaluation
and implementation of best management practices for storm water design. The IDEAL Model was
developed by means of a comprehensive literature review and then use of best available science and valid
scientific principles. State environmental agencies and the EPA have traditionally used guidance
documents to provide preferred methodology to assist its staff with consistent application and to provide
information and guidance to persons outside the agency to allow them to more effectively and efficiently
implement program requirements. Because the IDEAL Model is not binding rules, alternative approaches,
methodologies and solutions are allowed; however, it is incumbent on one proposing an alternative to
adequately demonstrate both the effectiveness and equivalency of that alternative.
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APPENDIX A

BMP GUIDELINES
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BMP SUGGESTED USES
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APPENDIX B

EROSION PREVENTION AND
SEDIMENT CONTROL

BMP SELECTION FLOWCHART
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EROSION PROTECTION AND SEDIMENT CONTROL BMP SELECTION PROCESS
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APPENDIX C

TEMPORARY AND PERMANENT
SEEDING RATE TABLES

SSSSSSSSSSSS

SC 5o DES



Temporary Seeding - Upstate

Species Ibs./ac | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Browntop 40
Millet (Alone) #

Browntop | ——

Millet (Mix)

Rye Grain

(Alone) 56 H w
RyeGrain | |, ———

(Mix)

Rye Grass

(Alone) 50 #

Rye Grass ]

(Mix)

For Steep Slopes/Cut Slopes

Weeping

Lovegrass 4

(Alone)

Weeping

Lovegrass 2

(Mix)
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Permanent Seeding - Upstate

Species Lbs/Ac | Jan | Feb | Mar | A ay | Jun | Jul | Aug | Sep | Oct
Bahia Grass 40
(Alone)

pr | M
Bahia Grass
(Mix) 30 #
Bermuda Grass .12
(hulled) (Alone)

Bermuda Grass 4-6
(hulled) (Mix)
Fescue, Tall 40
(KY31) Alone
Fescue, Tall 20
(KY31) mix
Sericea Lespedeza
(Scarified) Alone 40
or Mix (inoculate N
with EL Innoculant
Ladino Clover
(mix only)
Innoculate with AB
Innoculant

Nov | Dec

11

For Steep Slopes/Cut Slopes

Wecping 4 I ———
Lovegrass (Alone)

Weeping )
Lovegrass (Mix)

Crownvetch (Mix)
(Inoculate with 8-10
Type M Innoculant
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Temporary Seeding — Coastal

Species Lbs/Ac | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Sandy, Droughty Sites

Browntop Millet | 40 lbs./ac. ——
Rye, Grain 56 Ibs./ac. (NN m
Ryegrass 50 1bs /ac. | S e s s

Well drained, clayey/loamey Sites
Browntop Millet or
Japanese Millet 40 Ibs /ac.
Rye, Grain or 56 Ibs./ac.
Oats 75 Ibs./ac. m
Ryegrass 50 Ibs./ac. ‘m
SCDES 03/2025
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Permanent Seeding - Coastal

Species Lbs/Ac | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Sandy, Droughty Sites
Browntop Millet 10 Ibs./ac. #
Bahiagrass 40 lbs./ac.
Browntop Millet 10 lbs./ac. M
Bahiagrass 30 Ibs./ac.
Sericea Lespedeza 40 lbs/ac.
Browntop Millet 10 Ibs./ac.
Atlantic Coastal 15 Ibs./ac. I
Panicgrass PLS
Browntop Millet 10 lbs./ac.
Switchgrass 8 1bs./ac.
(Alamo) PLS |
Little Bluestem 4 Ibs./ac.
Sericea Lespedeza 20 Ibs./ac.
Browntop Millet 10 Ibs./ac.
Weeping Lovegrass || 8 Ibs./ac. w
Well drained, clayey/loamey Sites
Browntop Millet 10 Ibs./ac. e
Bahiagrass 40 lbs./ac.
Rye, Grain 10 Ibs./ac.
Bahiagrass 40 lbs./ac. .
Clover, Crimson 5 Ibs./ac.
(Annual)
Browntop Millet 10 Ibs./ac.
Bahiagrass 30 Ibs./ac. _
Sericea lespedeza 40 lbs./ac.
Browntop Millet 10 lbs./ac.
Bermuda, Common || 10 Ibs./ac. _
Sericea lespedeza 40 lbs./ac.
Browntop Millet 10 Ibs./ac.
Bermuda, Common || 12 Ibs./ac. _
Kobe Lespedeza 10 Ibs./ac.
(Annual)
Browntop Millet 10 Ibs./ac.
Bahiagrass 20 Ibs /ac. ]
Bermuda, Common || 6 Ibs./ac.
Sericea lespedeza 40 lbs./ac.
Browntop Millet 10 Ibs./ac.
Switchgrass 8 Ibs./ac.
Little Bluestem PLS
Indiangrass 3 Ibs./ac. _
PLS
3 lbs./ac.
PLS
SCDES 03/2025
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APPENDIX D

WETLAND VEGETATION
SPECIFICATIONS
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WETLAND VEGETATION SPECIFICATIONS

Wetlands serve several purposes in their design. They improve water quality and flood
control, enhance the wildlife habitat, and provide as educational and recreational
resources. The benefits of a wetland rely upon the vegetation which is planted there. It
is important that the vegetation planted in a wetland is native to the area. Non native
species can take over an area and eliminate the diversity the wetland offers.  All
wetland vegetation and plantings should conform to the American Standard Nursery
Stock, published by the American Association of Nurserymen, and should be selected
from certified nurseries. Certain plants should be avoided such as:

e Extremely aggressive species
— Cattails
— Common Reed

e Non-native species
— Chinese Privet
— Asiatic Dayflower

Deep Water Zone Vegetation Species

Deep Water Vegetation species are capable of surviving in depth of water ranging from
a depth of 1- to 6- feet. This vegetation type is not typically planned or planted. In many
locations, these plants will gradually begin to establish through natural colonization. The
availability of plant materials that can withstand and grow in 1- to 6-feet water depth is
limited.

Vegetation Common Name

American Water Lotus
Deepwater Duck Potato
Fragrant Water Lily
Redhead Grass
Spadderdock
Wild Celery
Yellow Water Lily

Tree Common Name
Bald Cypress
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WETLAND VEGETATION SPECIFICATIONS

Shallow Water Zone Vegetation Species

Shallow Water Vegetation species are capable of surviving in depth of water ranging
from 1-foot deep to the top of the permanent pool. These species are the primary
emergent vegetation found in wet storm water detention ponds and constructed

vegetated wetlands.

Vegetation Common Name

Alligator Flag
Arrowhead
Arrow Arum

Cardinal Flower
Caric Sedges
Coastal Spikerush
Duck Potato
Flat Sedge

Giant Bulrush

Golden Canna
Green Arum

Jointed Spikerush
Lance-leaf Arrowhead
Lizard’s Tail

Louisiana Iris
Pickerelweed
Pond Cyprus

Rice Cutgrass

Soft Rush
Softstem Bulrush
Southern Blue-Flag Iris
Smartweed
Swamp Hibiscus
Swamp Lily
Swamp Rose
Swamp Sunflower
Sweetflag
Switchgrass
Tickseed
Three-square
Virginia Chain Fern
Wool Grass
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WETLAND VEGETATION SPECIFICATIONS

Semi-Wet Zone A Vegetation Species

Semi-wet Zone A Vegetation species are capable of surviving along the edge of the
permanent pool up to an elevation of 1-foot above the normal pool. These species are
the most difficult to establish because the vegetation will be submerged during storm
events and it must be able to survive during larger flooding periods. Many of the plants
listed in the Shallow Water Vegetation classification are also capable of surviving in the
Semi-Wet classification. In some situations vegetation in the classification may be
required to provide shade to the water quality structure and shoreline. Several species of
trees are suitable for this classification.

Vegetation Common Name

Bushy Broom Grass
Cardinal Flower
Cinnamon Fern
Dwarf Tickseed

False Nettle
Hawthorns
Rose Mallow
Royal Fern
Smartweed
Spiked Gayfeather
Touch-me-not
Upland Sea-Oats

Tree Common Name

American Sycamore
Black Willow
Boxelder
Green Ash
Pond Pine
Pumpkin Ash
Red Maple
River Birch
Sweetbay
Water Oak
Willow
Willow Oak
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WETLAND VEGETATION SPECIFICATIONS

Semi-Wet Zone B Vegetation Species

Semi-wet Zone B Vegetation species are capable of surviving along the edge of the
permanent pool from an elevation of 1- to 4-feet above the normal pool. Vegetation in
this zone is subject to periodic flooding after larger storm events and may experience
saturated or partially saturated soil conditions.

Vegetation Common Name

Black-eyed Susan
Broom Grass
Flatsedge
Forsythia
Hawthorn
Hollies
Ironweed
Joe Pye Weed
Lilies
Lovegrass
Yellow Indian Grass

Tree Common Name
Bald Cypress
Silver Maple
Sugar Maple
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BIORETENTION AREA VEGETATION SPECIFICATIONS

All bioretention area vegetation and plantings should conform to the American Standard
Nursery Stock, published by the American Association of Nurserymen, and should be

selected from certified nurseries.
The typical types of vegetation found in Bioretention areas include trees, shrubs, and

wildflowers and native grasses.

Trees

Bald Cypress
Loblolly Pine
Persimmon
Red Maple
River Birch
Washington Hawthorn

Evergreen Shrubs

American Holly
Anise Shrub
Dwarf Yaupon
Inkberry
Little Gem Magnolia
Southern Wax Myrtle
Weeping Yaupon
Yaupon

Deciduous Shrubs

American Beautyberry
Blackhaw
Brilliant Chokeberry
Redosier Dogwood
Spice Bush
Sweet Pepperbush
Virginia Sweetspire
Winterberry
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BIORETENTION AREA VEGETATION SPECIFICATIONS

SCDES 03/2025

Wildflowers and Native Grasses

Aster
Baptisia
Broom Sedge
Coreopsis
Deer Tongue
Goldenrod
Joe Pye Weed
Liriope
Little Bluestem
Prarie Dropseed
Rudbeckia
Virginia Wildrye
Yellow Iris

Turf Grasses

Centipede
lowest mowing
lowest nitrogen

Bermuda
most drought resistant
most mowing
highest nitrogen requirement

Zosia
most aesthetic
drought tolerant
medium mowing
medium nitrogen
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APPENDIX E

SOUTH CAROLINA SOILS
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EROSION RELATED INFORMATION

FOR SOUTH CAROLINA SOILS

Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: AILEY (B)

0-24 0.0462 0.15 1000 899 667 70 70 21 15 0.0
24— 36 0.0268 0.24 1000 796 329 165 165 6.8 49 0.0
36 - 50 0.0473 0.24 1000 784 291 115 115 66 49 0.0
50 - 72 0.0472 0.15 1000 79.3 321 108 108 6.0 44 0.0
SOIL: ALAGA (A)

0-6 0.0315 010 100.0 914 716 164 162 22 14 00
6-99 0.0315 010 100.0 914 716 164 162 22 14 00
SOIL: ALAMANCE (B)

0—11 0.0069 043 100.0 936 789 538 498 39 24 00
11 - 35 0.0053 043 100.0 918 729 646 626 82 52 00
35 - 46 0.0065 043 100.0 949 832 600 551 39 24 00
46 - 64 0.0068 0.32 1000 93.8 796 548 506 39 24 0.0
SOIL: ALBANY (C)

0-48 0.0445 0.10 1000 927 761 132 129 17 11 0.0
48 - 56 0.0228 0.20 1000 883 615 185 185 32 20 0.0
56 - 88 0.0237 024 100.0 80.1 346 172 172 66 47 00
SOIL: ALBERTVILLE (C)

0-6 0.0068 0.37 1000 90.5 689 489 468 52 32 0.0
6-15 0.0058 0.32 1000 852 513 451 451 89 58 0.0
15 - 47 0.0046 0.37 100.0 856 527 492 486 127 88 0.0
SOIL: ALPIN (A)

0-3 0.0459 010 1000 911 706 77 77 19 13 00
3-54 0.0453 010 100.0 943 812 91 90 12 08 00
54 - 99 0.0451 0.10 100.0 91.3 715 107 107 20 13 0.0
SOIL: ALTAVISTA (C)

0-12 0.0066 0.32 1000 90.6 693 511 490 55 34 0.0
12 - 42 0.0067 0.24 1000 84.3 485 392 392 7.8 52 0.0
SOIL: ANGIE (D)

0-10 0.0071 049 100.0 942 811 536 492 34 21 00
10 - 65 0.0045 0.32 100.0 851 511 480 475 133 93 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0 0063 0.044 0.038
SOIL: ANNEMAINE (C)
0-9 0.0064 0.43 100.0 93.3 78.1 57.5 53.7 4.7 2.9 0.0
9-37 0.0048 0.37 100.0 86.1 54.2 504 49.8 12.1 8.3 0.0
37 -49 0.0067 0.37 100.0 83.9 47.2 38.0 38.0 8.0 54 0.0
49 -90 0.0117 0.32 100.0 85.9 53.8 26.5 26.5 4.6 2.9 0.0
SOIL: APPLING (B)
0-9 0.0070 0.24 100.0 86.3 54.9 15.8 15.8 3.6 2.4 0.0
9-35 0.0053 0.28 100.0 79.5 32.7 30.4 30.4 12.9 9.3 0.0
35-46 0.0069 0.28 100.0 81.0 374 316 31.6 9.8 6.8 0.0
SOIL: ARENTS (2)
0-60 0.0049 028 100.0 867 562 533 533 113 75 00
SOIL: ARGENTPO (D)
0-5 0.0057 0.32 100.0 90.7 69.4 58.2 56.5 7.0 4.4 0.0
5-64 0.0046 0.32 100.0 827 431 413 413 132 93 0.0
64 - 76 0.0063 0.32 100.0 839 472 397 397 87 58 0.0
SOIL: ARGENT (D)
0-5 0.0057 032 100.0 90.7 69.4 582 565 7.0 44 0.0
5-64 0.0046 032 100.0 82.7 431 413 413 132 93 0.0
64 — 76 0.0063 032 100.0 83.9 472 397 397 87 58 0.0
SOIL: ASHE (B)
0-7 0.0091 0.24 100.0 88.9 63.5 34.6 33.6 4.2 2.6 0.0
7-25 0.0097 017 1000 884 618 319 315 42 26 00
25-30 0.0120 0.17 100.0 90.3 683 286 275 3.1 19 0.0
SOIL: ASHLAR (B)
0-18 0.0137 024 100.0 89.8 66.5 255 248 3.1 1.9 0.0
18 -34 0.0151 0.24 100.0 89.5 65.4 23.8 23.3 3.1 1.9 0.0
SOIL: ASHLARGR (B)
0-18 0.0137 0.24 100.0 89.8 66.5 25.5 24.8 3.1 1.9 0.0
18 -34 0.0151 0.24 100.0 89.5 65.4 23.8 23.3 3.1 1.9 0.0
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Particle Sizes (mm)

SC ¥ DES
L

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038

SOIL: ASHLARSS (B)

0-18 0.0303 020 100.0 886 626 163 163 30 19 00

18 -34 0.0151 0.24 100.0 895 654 238 233 31 19 00

SOIL: ASHLARST (B)

0-18 0.0137 024 1000 89.8 665 255 248 31 19 0.0

18 - 34 0.0151 0.24 1000 895 654 238 233 31 19 0.0

SOIL: ATLEE (C)

0-10 0.0079 0.37 100.0 926 756 448 417 34 21 0.0

10 - 26 0.0062 0.37 100.0 90.0 672 527 511 62 39 0.0

26 - 52 0.0055 0.37 1000 88.8 632 560 555 82 52 0.0

52 - 87 0.0052 0.37 1000 883 614 556 546 96 63 0.0

SOIL: AUTRYVILLE (A)

0-26 0.0457 0.10 1000 917 727 81 81 17 12 0.0

26 -41 0.0469 0.10 1000 81.8 400 96 96 47 34 0.0

41-58 0.0455 0.10 1000 930 768 88 88 15 10 0.0

58 - 85 0.0219 0.17 1000 80.8 37.1 17.8 178 62 44 0.0

SOIL: AXIS (D)

0-7 0.0063 0.10 1000 89.5 655 51.0 496 62 39 0.0

7-40 0.0080 0.10 100.0 92.0 736 432 404 36 22 0.0

40-72 0.0077 0.10 100.0 88.3 616 401 393 52 32 0.0

SOIL: AYCOCK (B)

0-12 0.0079 0.37 100.0 93.8 797 46.8 429 30 19 0.0

12 - 80 0.0055 043 100.0 888 632 560 555 82 52 00

SOIL: AYNOR (B/D)

0-8 0.0126 020 100.0 858 534 250 250 45 29 00

8-42 0.0077 0.20 100.0 83.0 443 328 328 76 52 00

42 -58 0.0146 0.20 100.0 80.2 350 208 208 72 51 00

SOIL: BADIN (C)

0-6 0.0053 0.28 100.0 86.0 540 498 498 99 65 0.0

6-25 0.0049 0.24 100.0 826 428 407 407 125 88 0.0
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: BADINCH (B)

0-6 0.0065 024 1000 821 412 352 352 95 65 0.0

6-25 0.0049 024 1000 826 428 407 407 125 88 0.0

SOIL: BALLAHACK (D)

0-9 0.0086 010 100.0 904 683 383 365 39 24 00

9-35 0.0077 0.10 1000 83.1 445 331 331 76 52 0.0

35-74 0.0154 0.17 1000 81,5 392 209 209 63 44 0.0

SOIL: BAMA (B)

0-14 0.0086 024 1000 886 626 364 355 45 28 0.0

14 - 41 0.0076 0.32 100.0 83.7 464 345 345 73 49 0.0

41-74 0.0070 0.32 1000 835 458 360 360 80 54 0.0

SOIL: BARATARI (A/D)

0-11 0.0460 0.10 1000 947 826 54 54 10 07 0.0

11-20 0.0463 0.10 1000 927 759 48 48 14 10 0.0

20 - 55 0.0462 0.10 1000 947 825 44 44 10 07 0.0

55-80 0.0463 0.10 1000 927 759 48 48 14 10 0.0

SOIL: BAYBORO (D)

0-14 0.0059 0.17 1000 895 655 545 538 7.1 44 0.0

14 - 64 0.0047 0.32 1000 823 417 398 398 131 93 0.0

SOIL: BAYBOROPO (D)

0-14 0.0059 017 1000 895 655 545 538 71 44 0.0

14 - 64 0.0045 0.32 1000 816 396 380 380 137 98 0.0

SOIL: BAYOU (D)

0-43 0.0096 020 100.0 90.2 67.9 344 329 36 22 0.0

43-66 0.0068 0.32 1000 846 493 391 391 74 49 0.0

SOIL: BEACHESSA (2)

0-6 0.0462 0.05 100.0 992 973 18 17 02 01 00

6-60 0.0462 0.05 100.0 992 973 18 17 02 01 00
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: BERTIE (B)
0-17 0.0126 020 100.0 858 534 250 250 45 29 0.0
17 - 42 0.0151 0.24 100.0 80.0 342 204 204 73 52 00
42 —57 0.0118 0.24 100.0 836 462 250 250 58 39 00
57 - 85 0.0207 0.17 100.0 887 627 194 194 31 19 00
SOIL: BETHERA (D)
0-7 0.0053 0.28 100.0 87.8 599 546 544 94 60 00
7-68 0.0050 0.32 100.0 835 459 435 435 120 83 0.0
68 - 80 0.0052 0.32 100.0 86.1 544 506 506 103 6.8 0.0
SOIL: BETHERAFL (D)
0-7 0.0053 028 100.0 87.8 59.9 546 544 94 60 0.0
7-68 0.0050 0.32 100.0 835 459 435 435 120 83 0.0
68 - 80 0.0052 0.32 100.0 86.1 544 506 506 103 6.8 0.0
SOIL: BIBB (C)
0-12 0.0078 028 100.0 935 786 465 428 31 19 0.0
12 -60 0.0083 0.37 1000 929 766 430 398 31 19 0.0
SOIL: BIBBSS (D)
0-12 0.0078 028 100.0 935 786 465 428 31 19 0.0
12 - 37 0.0083 0.37 1000 929 766 430 398 31 19 0.0
37-60 0.0346 0.15 1000 91.3 713 158 156 22 14 0.0
SOIL: BILTMORE (A)
0-10 0.0138 0.15 100.0 87.7 597 243 242 37 23 00
10-60 0.0299 0.10 100.0 90.3 681 165 165 25 16 0.0
SOIL: BLADEN (D)
0-14 0.0062 0.37 1000 89.2 645 515 503 66 41 0.0
SOIL: BLADENPO (D)
0-14 0.0062 0.37 100.0 89.2 645 515 503 66 41 00
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I
Depth D15(mm) K

Particle Sizes (mm)

1
0.003 0.001

14 1.0  0.063 0.044 0.038 0.004
SOIL: BLANEY (B)
0-25 0.0443 0.10 1000 922 744 139 137 19 12 0.0
25-50 0.0342 0.28 100.0 78.8 303 154 154 74 52 0.0
50 - 65 0.0188 0.28 100.0 836 461 196 196 50 34 00
SOIL: BLANTON (A)
0-58 0.0448 0.10 100.0 889 634 123 123 26 18 00
58 - 62 0.0456 0.15 1000 844 488 111 111 39 27 0.0
62 - 80 0.0197 020 100.0 796 331 183 183 71 51 0.0
SOIL: BLANTONMW (B)
0-50 0.0448 0.10 100.0 889 634 123 123 26 18 0.0
50 - 56 0.0456 0.15 100.0 844 488 111 111 39 27 0.0
56 — 68 0.0143 020 100.0 824 420 220 220 59 41 0.0
68 - 80 0.0155 0.24 100.0 79.7 334 200 200 74 53 00
SOIL: BLANTONOF (B)
0-7 0.0460 0.10 1000 940 804 55 55 12 08 0.0
7-52 0.0459 0.10 1000 934 785 67 67 13 09 0.0
52-80 0.0143 0.24 1000 824 420 220 220 59 41 0.0
SOIL: BOHICKET (D)
0-10 0.0046 028 1000 87.2 57.8 531 519 127 88 0.0
10 - 49 0.0045 0.24 100.0 844 488 463 460 133 93 0.0
SOIL: BOJACFL (B/D)
0-8 0.0102 028 100.0 953 844 373 336 17 11 00
8-47 0.0085 028 100.0 89.7 66.0 381 366 42 26 00
47 - 85 0.0444 049 100.0 940 802 134 128 14 09 00
SOIL: BOLLING (C)
0-11 0.0079 028 100.0 914 717 433 408 39 24 00
11 - 35 0.0064 0.28 100.0 846 493 411 411 81 54 00
35-63 0.0057 0.28 100.0 814 390 354 354 111 7.8 0.0
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Particle Sizes (mm)

1
0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004

SOIL: BONNEAU (A)

0-22 0.0246 0.10 1000 886 627 179 179 30 19 0.0
22 -50 0.0133 020 100.0 812 383 222 222 67 47 00
50 - 74 0.0126 020 100.0 80.1 346 221 221 76 54 00
SOIL: BRADSON (B)

0-6 0.0085 0.17 100.0 89.7 66.0 381 366 42 26 00
6-65 0.0048 0.24 100.0 815 393 373 373 131 93 00
65 - 75 0.0065 0.32 100.0 912 712 525 500 53 33 00
SOIL: BREVARD (D)

0-4 0.0066 0.24 100.0 90.6 69.0 507 486 55 34 0.0
4-76 0.0064 024 100.0 847 496 414 414 81 54 0.0
76 - 80 0.0464 0.10 100.0 81.9 406 106 106 47 34 0.0
SOIL: BROGDON (B)

0-12 0.0303 0.15 100.0 886 626 163 163 30 19 00
12 - 27 0.0156 0.17 100.0 86.8 565 222 222 39 25 0.0
27 - 43 0.0441 0.15 100.0 92.3 746 146 143 19 12 0.0
43 -720.0098 0.17 1000 83.2 448 280 280 65 44 0.0
SOIL: BROOKMAN (D)

0-15 0.0068 0.24 1000 89.8 665 480 463 55 34 0.0
15 - 58 0.0049 0.28 100.0 823 419 397 397 125 88 0.0
58 - 65 0.0057 0.24 1000 826 428 388 388 106 7.3 0.0
SOIL: BROOKMANDE (D)

0-15 0.0068 024 100.0 89.8 665 480 463 55 34 0.0
15 - 58 0.0049 0.28 100.0 823 419 397 397 125 88 0.0
58 - 65 0.0057 0.24 100.0 826 42.8 388 388 106 7.3 00
SOIL: BUNCOMBE (A)

0-10 0.0441 0.10 100.0 90.7 695 145 145 23 15 0.0
10 - 55 0.0441 0.10 100.0 90.7 695 145 145 23 15 0.0
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: BUTTERS (B)
0—18 0.0455 010 1000 930 768 88 88 15 10 0.0
18-29 0.0174 0.15 100.0 855 524 207 207 44 29 00
29 - 48 0.0458 010 100.0 922 745 74 74 16 11 00
48 -62 0.0125 0.17 100.0 846 495 247 247 51 34 00
SOIL: BYARS (D)
0-13 0.0055 0.28 100.0 904 686 603 590 7.8 49 00
13- 43 0.0046 0.32 100.0 83.0 440 424 424 132 93 0.0
43 —730.0045 0.32 100.0 856 526 491 483 133 93 0.0
SOIL: BYARSFL (D)
0-13 0.0055 028 100.0 904 686 603 590 7.8 49 0.0
13 - 43 0.0046 0.32 100.0 83.0 440 424 424 132 93 0.0
43 -73 0.0045 0.32 1000 856 526 491 483 133 93 0.0
SOIL: CAHABA (B)
0-9 0.0073 028 1000 91.3 715 469 443 44 27 0.0
9-53 0.0069 0.28 100.0 84.0 474 376 376 7.8 52 0.0
53-80 0.0445 0.24 1000 864 552 136 136 34 23 0.0
SOIL: CAINHOY (A)
0-55 0.0468 0.10 1000 886 625 52 52 23 17 0.0
55-99 0.0469 010 1000 919 733 24 24 15 11 0.0
SOIL: CALLISON (2)
0-5 0.0067 043 100.0 945 819 572 526 37 23 00
5-34 0.0053 043 1000 912 710 628 611 82 52 00
34 - 37 0.0051 0.37 100.0 910 703 629 609 94 61 00
SOIL: CANDOR (A)
0-21 0.0455 0.10 1000 9.2 876 73 70 08 05 0.0
21-34 0.0453 0.10 1000 887 629 108 108 26 18 0.0
34 - 56 0.0455 0.10 1000 9.2 876 73 70 08 05 0.0
56 — 72 0.0162 020 100.0 814 388 203 203 63 44 00
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.00
SOIL: CANTEY (D)
0-6 0.0071 0.37 100.0 90.8 69.9 47.0 447 47 29 0.0
6-52 0.0047 0.24 100.0 823 417 398 398 131 93 00
52 -72 0.0055 0.24 100.0 80.0 344 317 317 123 88 00
SOIL: CANTEYFL (D)
0-6 0.0071 0.37 100.0 90.8 69.9 47.0 447 47 29 0.0
6-52 0.0047 0.24 1000 823 417 398 398 131 93 0.0
52 -72 0.0049 0.24 100.0 80.8 369 348 348 130 93 00
SOIL: CAPEFE (D)
0-16 0.0072 0.15 100.0 947 826 535 488 31 19 0.0
16 - 52 0.0048 0.32 1000 815 393 373 373 131 93 0.0
SOIL: CAPERS (D)
0-16 0.0047 0.28 1000 87.1 574 529 518 121 83 0.0
SOIL: CAROLINE (C)
0-9 0.0052 043 1000 86.0 540 502 502 103 6.8 0.0
9-84 0.0048 0.32 100.0 829 438 417 417 126 88 0.0
84 - 99 0.0061 0.32 1000 84.3 485 415 415 88 58 0.0
SOIL: CARTECAY (C)
0-9 0.0057 0.32 1000 87.2 580 514 512 84 54 0.0
9-40 0.0122 0.24 1000 87.3 583 262 261 40 25 0.0
40 - 60 0.0445 0.15 100.0 89.0 638 133 133 27 18 00
SOIL: CARTECAYPO (C)
0-9 0.0057 0.32 100.0 872 580 514 512 84 54 00
9-40 0.0122 0.24 100.0 87.3 583 262 261 40 25 00
40 - 60 0.0445 0.15 1000 89.0 638 133 133 27 18 0.0
SOIL: CATAULA (B)
0-7 0.0091 0.32 100.0 814 389 276 276 77 54 00
7-27 0.0044 0.24 100.0 80.3 352 336 336 142 102 0.0
27 - 55 0.0053 0.24 100.0 83.0 440 409 409 113 7.8 00
55- 75 0.0070 0.32 100.0 835 458 360 360 80 54 00
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| Particle Sizes (mm) I
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: CECIL (B)
0-7 0.0066 0.28 100.0 84.1 479 390 390 81 54 0.0
7-11 0.0066 0.28 100.0 84.1 479 390 390 81 54 00
11-50 0.0043 0.28 100.0 81.0 376 361 361 143 102 0.0
SOIL: CENTENARY (A)
0-9 0.0465 010 1000 933 779 37 37 12 09 0.0
9-58 0.0454 0.10 1000 936 789 87 87 14 09 0.0
58 - 72 0.0460 0.10 1000 916 724 714 74 17 12 0.0
SOIL: CHANDLER (B)
0-4 0.0101 0.32 100.0 899 668 327 314 36 22 00
4-66 0.0101 0.32 100.0 899 668 327 314 36 22 00
SOIL: CHARLESTON (C)
0-16 0.0125 0.15 1000 88.8 63.0 264 261 36 22 0.0
16 - 44 0.0128 0.20 1000 864 551 251 251 43 27 0.0
44 - 80 0.0458 0.15 1000 89.0 637 87 87 24 17 0.0
SOIL: CHASTAIN (C)
0-5 0.0049 0.28 100.0 87.8 59.8 547 536 111 75 0.0
5-52 0.0044 0.37 1000 87.0 57.3 526 513 133 93 0.0
52-72 0.0453 0.10 100.0 91.8 732 104 101 18 12 0.0
SOIL: CHENNEBYPO (C)
0-16 0.0052 0.32 100.0 906 691 618 600 93 60 00
16 - 55 0.0056 032 1000 915 719 618 599 73 46 00
55 - 72 0.0092 0.24 100.0 84.8 499 309 309 57 37 00
SOIL: CHEWACLA (C)
0-8 0.0056 028 100.0 91.1 707 59.7 588 72 44 0.0
8-24 0.0056 0.32 100.0 885 621 549 545 82 52 00
24 - 34 0.0074 0.28 100.0 834 455 346 346 7.7 52 00
34 - 58 0.0056 0.28 100.0 885 621 549 545 82 52 0.0
SOIL: CHIPLEY (C)
0-6 0.0457 010 100.0 955 851 66 65 09 06 00
6-77 0.0459 0.10 1000 941 805 60 60 12 08 0.0
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: CHIPOLA (A)
0-35 0.0445 017 1000 933 781 131 127 16 10 0.0
35-56 0.0126 0.24 1000 82.0 410 233 233 64 44 00
56 - 75 0.0266 020 1000 886 627 173 173 30 19 0.0
75-94 0.0465 0.10 100.0 92.0 738 44 44 15 1.1 0.0
SOIL: CHISOLM (A)
0-25 0.0447 0.15 100.0 894 652 127 127 25 17 0.0
25-36 0.0101 0.15 1000 81.3 385 259 259 74 52 0.0
36 - 45 0.0078 0.15 100.0 80.7 364 289 289 90 63 0.0
4557 0.0193 0.15 100.0 80.0 344 185 185 6.8 49 0.0
57 - 80 0.0468 015 1000 8.3 550 69 69 30 21 00
SOIL: CLARENDON (C)
0-15 0.0159 0.20 1000 894 651 227 225 31 19 0.0
15-40 0.0101 0.20 1000 81.3 385 259 259 74 52 0.0
40-80 0.0160 0.20 1000 795 326 196 196 7.5 54 0.0
SOIL: CLAYCREEK (C)
0-4 0.0067 043 1000 945 819 572 526 37 23 0.0
4-22 0.0053 043 1000 912 710 628 611 82 52 0.0
22 -33 0.0049 0.37 100.0 88.0 60.7 554 542 111 75 0.0
33 -39 0.0053 0.37 1000 912 710 628 611 82 52 0.0
39 - 63 0.0057 0.37 1000 912 712 600 580 7.0 44 0.0
SOIL: CLEVELAND (C)
0-14 0.0141 0.24 100.0 86.8 567 237 237 40 25 0.0
SOIL: CLIFTON (B)
0-5 0.0054 017 100.0 855 524 478 478 98 65 0.0
5-10 0.0059 017 100.0 858 532 465 465 83 54 0.0
10 - 45 0.0049 0.17 100.0 822 414 392 392 125 88 0.0
45-65 0.0077 0.17 1000 886 625 401 391 50 31 0.0
SOIL: CLOUDLAND (C)
0-22 0.0077 0.37 100.0 929 767 46.6 432 34 21 0.0
22 -36 0.0064 0.32 1000 89.0 639 493 481 62 39 0.0
36 - 62 0.0064 0.28 100.0 89.0 639 493 481 62 39 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038

SOIL: COLFAX (C)

0-7 0.0073 0.32 1000 89.5 654 436 421 50 31 0.0
7-18 0.0066 0.28 100.0 842 481 394 394 81 54 00
18- 25 0.0068 0.28 100.0 846 493 391 391 74 49 00
25-67 0.0083 0.28 100.0 839 472 325 325 66 44 00
SOIL: COMPASS (B)

0-16 0.0448 0.24 1000 889 634 123 123 26 18 0.0
16 - 33 0.0442 0.24 1000 850 506 14.6 146 40 27 0.0
33-57 0.0268 0.32 1000 796 329 165 165 6.8 49 0.0
57 - 74 0.0104 0.28 1000 765 227 192 192 119 88 0.0
SOIL: CONGAREE (B)

0-8 0.0066 0.37 100.0 906 693 511 489 55 34 0.0
8-62 0.0063 0.37 100.0 851 50.9 427 427 79 52 0.0
SOIL: COOSAW (B)

0-32 0.0302 0.10 100.0 89.8 66.6 164 164 26 17 0.0
32 - 35 0.0260 0.24 100.0 83.1 446 17.0 170 49 34 00
35- 72 0.0207 0.24 100.0 794 323 179 179 72 52 00
72-99 0.0272 0.10 100.0 927 759 181 173 19 12 0.0
SOIL: CORONACA (B)

0-6 0.0067 0.24 100.0 844 488 392 392 77 51 00
6-81 0.0042 0.24 1000 825 425 411 411 144 102 0.0
81-97 0.0047 0.24 100.0 836 461 442 442 126 88 0.0
SOIL: COXVILLE (D)

0-11 0.0073 0.24 100.0 896 657 439 424 50 31 00
11-72 0.0051 0.32 100.0 80.1 346 323 323 129 93 00
SOIL: CRAGGEY (D)

0-12 0.0130 0.15 100.0 86.3 551 248 248 43 27 00
SOIL: CRAVEN (C)

0-9 0.0051 0.37 100.0 884 618 573 569 101 65 0.0
9-54 0.0045 0.32 100.0 84.1 47.8 456 453 133 93 0.0
54 - 80 0.0248 0.32 1000 81.8 403 172 172 55 39 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038

SOIL: CREEDMOOR (C)

0-8 0.0112 028 1000 87.3 584 280 27.8 42 26 0.0

8-19 0.0059 032 1000 858 53.2 465 465 83 54 0.0

19 - 56 0.0045 0.32 1000 84.4 488 463 460 133 93 0.0

56 — 77 0.0064 0.37 1000 89.0 63.9 493 481 62 39 0.0

SOIL: CREVASSE (A)

0-10 0.0302 017 1000 89.8 66.6 164 164 26 17 0.0

10 - 60 0.0455 0.15 1000 930 768 88 88 15 1.0 00

SOIL: DALEVILLE (D)

0-16 0.0066 032 1000 925 753 540 507 47 29 0.0

16 - 70 0.0055 0.37 1000 886 624 556 552 85 54 00

SOIL: DAVIDSON (B)

0-7 0.0043 028 1000 81.0 376 361 361 143 102 0.0

7-12 0.0058 0.32 1000 841 47.8 422 422 97 65 00

12 - 53 0.0039 0.24 1000 79.8 337 325 325 155 112 0.0

53-72 0.0054 028 1000 814 390 360 360 118 83 0.0

SOIL: DAWHOO (B/D)

0-30 0.0388 010 1000 954 850 161 148 11 07 0.0

30-60 0.0441 015 1000 929 766 145 141 17 11 00

SOIL: DELOSS (B/D)

0-18 0.0094 024 1000 896 657 345 333 39 24 00

18 - 56 0.0074 0.24 1000 834 455 346 346 77 52 00

SOIL: DOTHAN (B)

0-13 0.0175 024 1000 861 543 207 207 41 27 00

13- 33 0.0271 028 1000 790 311 164 164 72 52 00

33-60 0.0149 010 1000 79.2 316 200 200 79 57 00

SOIL: DOTHANGR (B)

0-13 0.0175 020 1000 86.1 543 207 207 41 27 00

13 - 33 0.0446 028 1000 786 295 144 144 71 52 00

33-60 0.0135 028 1000 794 324 210 210 79 57 00
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038

SOIL: DUCKSTON (A/D)

0-72 0.0459 010 1000 969 897 48 47 06 04 00

SOIL: DUNBAR (D)

0-8 0.0137 032 1000 852 514 235 235 47 31 00

SOIL: DUPLIN (C)

0-8 0.0123 024 1000 894 651 269 266 35 21 0.0

SOIL: DURHAM (B)

0-16 0.0187 017 1000 870 572 202 202 37 24 00

16 - 36 0.0121 020 1000 806 361 229 229 74 52 0.0

36 - 42 0.0080 020 1000 798 335 271 271 96 68 00

42-48 0.0187 020 1000 828 434 194 194 54 37 00

48-60 0.0161 0.17 1000 870 574 219 219 38 24 00

SOIL: DURHAMMW (B)

0-16 0.0187 017 1000 87.0 572 202 202 37 24 00

16 - 36 0.0121 020 1000 806 361 229 229 74 52 0.0

36 - 42 0.0080 020 1000 798 335 271 271 96 68 0.0

42 - 48 0.0187 020 1000 828 434 194 194 54 37 00

48-60 0.0161 0.17 1000 87.0 574 219 219 38 24 00

SOIL: ECHAW (A)

0-5 0.0251 010 1000 911 707 183 179 23 15 0.0

5-40 0.0443 010 1000 924 749 138 138 19 12 0.0

40 - 50 0.0457 0.10 1000 91.7 727 81 81 17 12 00

50 - 65 0.0443 010 1000 924 749 138 138 19 12 00

SOIL: ECONFINA (A)

0-49 0.0460 005 1000 954 849 53 53 09 06 00

49 - 73 0.0458 0.05 1000 976 923 54 51 05 03 00

73-77 0.0465 0.15 1000 909 69.9 52 52 18 13 00

77 - 80 0.0459 010 1000 911 706 77 77 19 13 00
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: EDDINGS (D)
0-44 0.0446 0.10 1000 927 759 128 126 1.7 11 0.0
44 -66 0.0118 0.15 100.0 836 462 250 250 58 39 00
66 - 84 0.0075 010 100.0 829 439 332 332 79 54 00
SOIL: EDISTO (C)
0-14 0.0116 0.17 1000 88.1 60.9 27.6 273 39 24 0.0
14-27 0.0128 0.24 1000 864 551 251 251 43 27 0.0
27 -36 0.0155 0.24 100.0 87.8 59.9 226 226 36 22 0.0
36 - 70 0.0093 0.24 1000 853 518 312 312 53 34 0.0
70 - 84 0.0457 017 1000 917 727 81 81 17 12 0.0
SOIL: EDNEYTOWN (B)
0-4 0.0088 020 1000 923 745 395 368 31 19 0.0
4-29 0.0066 0.24 1000 84.2 481 394 394 81 54 0.0
29-36 0.0108 0.24 1000 856 527 280 280 49 31 0.0
36-60 0.0113 0.17 1000 91.1 708 307 291 30 19 0.0
SOIL: EDNEYTOWNGR (B)
0-4 0.0246 0.15 1000 886 627 179 179 30 19 0.0
4-29 0.0074 0.24 1000 834 453 343 343 77 52 0.0
29-36 0.0108 0.24 1000 856 527 280 280 49 31 0.0
36-60 0.0113 0.17 1000 894 650 202 201 30 19 0.0
SOIL: EDNEYTOWNVS (B)
0-4 0.0137 0.15 100.0 89.8 665 255 248 31 19 00
4-29 0.0066 024 100.0 842 481 394 394 81 54 00
29— 36 0.0107 0.24 100.0 86.3 548 285 285 46 29 00
36 - 60 0.0194 0.17 100.0 894 650 202 201 30 19 00
SOIL: EDNEYVILLE (B)
0-7 0.0093 0.24 1000 905 688 358 341 36 22 0.0
7-30 0.0089 020 100.0 89.1 642 356 345 42 26 00
30-60 0.0109 020 100.0 885 623 291 288 39 24 0.0
SOIL: EDNEYVILLEST (B)
0-7 0.0107 0.17 100.0 886 625 299 294 39 24 00
7-30 0.0089 020 1000 89.1 642 356 345 42 26 0.0
30 - 60 0.0109 020 100.0 885 623 291 288 39 24 00
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Particle Sizes (mm)

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: ELLOREE (D)
0-6 0.0288 015 100.0 938 796 180 169 16 10 00
6-23 0.0445 0.10 1000 952 843 129 121 11 07 0.0
23-42 0.0454 0.15 100.0 82.6 428 124 124 47 33 0.0
42-69 0.0174 0.17 100.0 855 524 207 207 44 29 0.0
SOIL: EMPORIA (C)
0-15 0.0098 028 100.0 89.2 645 328 318 39 24 00
15 - 32 0.0081 028 100.0 827 433 312 312 76 52 0.0
32-57 0.0066 020 100.0 83.1 445 365 365 88 59 0.0
57 -70 0.0126 0.20 100.0 82.0 410 233 233 64 44 0.0
SOIL: EMPORIAGR (C)
0-15 0.0098 028 1000 89.2 645 328 318 39 24 0.0
15 - 32 0.0081 0.28 100.0 827 433 312 312 76 52 0.0
32-57 0.0066 020 100.0 83.1 445 365 365 88 59 0.0
57 -70 0.0126 020 100.0 820 410 233 233 64 44 00
SOIL: ENON (C)
0-8 0.0065 0.28 100.0 865 556 446 444 69 44 00
8-11 0.0062 0.24 100.0 850 50.6 429 429 82 54 00
11 - 33 0.0045 0.28 100.0 83.7 46.4 445 445 133 93 0.0
SOIL: ENONGR (C)
0-8 0.0070 015 100.0 835 458 360 360 80 54 00
8-11 0.0062 0.24 100.0 850 50.6 429 429 82 54 00
11 - 33 0.0045 0.28 100.0 83.7 464 445 445 133 93 0.0
SOIL: ENONST (C)
0-8 0.0205 015 100.0 869 571 193 193 37 24 00
8-11 0.0062 0.24 100.0 850 50.6 429 429 82 54 0.0
11 - 33 0.0047 0.28 100.0 82.3 417 398 398 131 93 0.0
SOIL: ENOREE (D)
0-7 0.0062 0.32 1000 90.0 672 527 511 62 39 0.0
7-27 0.0106 020 100.0 850 506 279 279 52 34 0.0
27 - 500.0137 020 1000 89.8 665 255 248 31 19 0.0
SCDES 03/2025
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: EULONIA (C)
0-13 0.0100 024 1000 89.1 643 315 310 40 24 0.0
13 - 48 0.0060 0.24 100.0 807 367 329 329 111 7.8 00
48 — 58 0.0334 020 1000 793 321 155 155 68 49 0.0
SOIL: EUNOLA (C)
0-10 0.0117 020 1000 859 538 265 265 46 29 0.0
10-26 0.0103 0.28 1000 81.2 381 254 254 74 52 0.0
26 - 52 0.0097 0.32 1000 79.8 335 247 247 87 61 0.0
52 -56 0.0136 0.24 1000 850 50.6 235 235 48 32 0.0
56 - 65 0.0445 020 1000 917 726 133 133 20 13 0.0
SOIL: EUSTIS (A)
0-6 0.0462 010 1000 915 721 61 61 17 12 0.0
6-24 0.0462 017 1000 915 721 61 61 1.7 12 0.0
24 -76 0.0448 0.17 1000 88.0 604 126 126 29 19 0.0
76 - 98 0.0462 0.17 1000 934 782 52 52 13 09 0.0
SOIL: EVARD (B)
0-5 0.0069 0.28 100.0 90.8 69.7 488 466 50 31 0.0
5-29 0.0077 0.24 100.0 83.0 443 328 328 76 52 00
29 -37 0.0143 0.24 100.0 824 420 220 220 59 41 00
37-72 0.0157 0.24 100.0 87.1 575 222 222 38 24 00
SOIL: EVARDGR (B)
0-5 0.0331 015 100.0 863 549 158 158 36 24 0.0
5-29 0.0077 0.24 100.0 83.0 443 328 328 76 52 00
29-37 0.0125 024 100.0 853 518 250 250 48 31 00
37-72 0.0157 0.24 100.0 87.1 575 222 222 38 24 00
SOIL: EXUM (C)
0-12 0.0075 0.37 100.0 924 752 47.0 439 37 23 00
12 -70 0.0055 0.37 100.0 888 632 560 555 82 52 00
SOIL: FACEVILLE (B)
0-5 0.0082 0.32 100.0 835 456 319 319 70 47 00
5-11 0.0069 0.37 100.0 836 460 368 368 81 55 0.0
11 -72 0.0066 0.37 1000 782 283 252 252 121 88 0.0
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: FANNIN (B)
0-7 0.0075 0.32 1000 89.9 66.8 432 414 47 29 0.0
7-32 0.0065 0.24 100.0 847 497 410 410 79 52 0.0
32-60 0.0107 0.24 100.0 86.3 548 285 285 46 29 00
SOIL: FLUVAQUENTS (2)

0-6 0.0078 020 1000 935 786 465 428 31 19 0.0

6-20 0.0381 0.10 1000 93.0 769 156 150 1.7 1.1 0.0

20-60 0.0137 0.37 1000 89.8 665 255 248 31 19 0.0

SOIL: FORESTON (C)

0-12 0.0302 0.15 100.0 898 66.6 164 164 26 17 00

12 - 40 0.0308 0.10 100.0 852 514 164 161 40 27 00

40 - 51 0.0456 0.10 1000 896 658 96 96 23 16 0.0

51-85 0.0162 0.20 1000 814 388 203 203 63 44 0.0

SOIL: FORTESCUE (C/D)

0-6 0.0064 0.37 100.0 917 727 542 515 53 33 00

6-26 0.0054 0.32 100.0 906 69.0 611 596 82 52 00

SOIL: FOXWORTH (A)

0-10 0.0462 010 100.0 934 782 52 52 13 09 00

10 - 52 0.0462 0.10 100.0 934 782 52 52 13 09 00

52 — 80 0.0463 010 100.0 946 824 39 39 10 07 00

SOIL: FRIPP (A)

0-5 0.0467 010 100.0 960 8.7 06 06 06 05 00

5-80 0.0467 010 100.0 960 8.7 06 06 06 05 00

SOIL: FUQUAY (B)

0-34 0.0441 0.15 100.0 923 746 146 143 19 12 00

34 - 45 0.0237 020 100.0 80.7 367 174 174 62 44 0.0

45-96 0.0196 020 1000 791 314 181 181 75 54 0.0
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| Particle Sizes (mm) |
Depth D15(mm) K 14 1.0 0.063 0.044 0.038 0.004 0.003 O. 001

SOIL: FUQUAYGR (B)

0-34 0.0369 015 100.0 924 750 156 152 19 12 00
34 — 45 0.0237 020 100.0 80.7 367 174 174 62 44 00
45-96 0.0196 020 100.0 79.1 314 181 181 75 54 0.0
SOIL: GARCON (C)
0-8 0.0452 017 100.0 924 751 99 99 17 11 00
8-31 0.0452 017 1000 924 751 99 99 17 11 0.0
31-51 0.0454 0.24 100.0 832 447 122 122 44 31 00
51-58 0.0454 017 100.0 902 676 99 99 22 15 00
58 - 80 0.0465 017 100.0 933 779 37 37 12 09 00
SOIL: GEORGEVILLE (B)
0-6 0.0053 049 100.0 884 620 558 549 93 60 00
6-10 0.0053 0.32 100.0 89.1 641 576 564 93 60 00
10 - 53 0.0043 0.28 100.0 850 50.6 475 469 139 98 0.0
53 - 63 0.0057 0.32 1000 872 580 514 512 84 54 0.0
SOIL: GEORGEVILLERO (B)
0-6 0.0072 024 1000 89.9 668 453 436 50 31 0.0
6-10 0.0053 0.32 1000 89.1 641 576 564 93 6.0 0.0
10 - 53 0.0043 0.28 100.0 850 50.6 475 469 139 98 0.0
53 - 63 0.0057 032 100.0 872 580 514 512 84 54 00
SOIL: GILEAD (C)
0-5 0.0206 020 1000 87.3 581 193 193 36 23 0.0
5-8 0.0130 024 100.0 81.9 406 229 229 63 44 00
8-42 0.0056 0.28 100.0 78.7 29.8 274 274 128 93 0.0
42 -72 0.0092 0.24 100.0 834 456 294 294 65 44 00
SOIL: GILLS (C)
0-15 0.0061 0.37 100.0 905 68.8 545 526 62 39 00
15-31 0.0044 0.28 100.0 87.0 573 526 513 133 93 00
31-60 0.0066 043 100.0 849 504 408 408 75 49 00
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: GOLDSBORO (B)

0-15 0.0159 020 100.0 894 651 227 225 31 19 00
15- 45 0.0133 0.24 100.0 81.2 383 222 222 67 47 00
45-65 0.0073 0.24 100.0 83.3 452 347 347 78 53 00
SOIL: GOLDSBOROHS (B)

0-10 0.0395 0.10 1000 936 788 156 148 16 1.0 0.0
10 -39 0.0121 020 100.0 80.6 361 229 229 74 52 0.0
SOIL: GOLDSTON (C)

0-7 0.0080 0.15 1000 88.1 609 379 374 50 31 0.0
7-16 0.0115 0.05 1000 855 522 265 265 48 31 0.0
SOIL: GOURDIN (C)

0-6 0.0066 0.28 1000 89.6 66.0 491 475 58 36 0.0
6-24 0.0057 024 1000 856 527 47.0 470 89 58 0.0
24 - 55 0.0049 020 100.0 80.8 369 348 348 130 93 0.0
SOIL: GRADY (D)

0-5 0.0066 024 1000 849 504 408 408 75 49 0.0
5-11 0.0062 0.10 100.0 850 50.8 432 432 82 54 0.0
11 - 62 0.0041 0.10 1000 79.7 333 31.8 318 148 107 0.0
SOIL: GRADYDR (D)

0-5 0.0066 024 100.0 849 504 408 408 75 49 0.0
5-11 0.0062 0.10 100.0 850 50.8 432 432 82 54 0.0
11-62 0.0041 0.10 100.0 79.7 333 318 318 148 107 0.0
SOIL: GRANTHAM (D)

0-11 0.0072 037 1000 931 773 502 466 37 23 0.0
11-80 0.0053 043 1000 905 688 615 608 83 52 0.0
SOIL: GREENVILLE (B)

0-9 0.0071 024 100.0 850 507 389 389 68 44 00
9-80 0.0062 0.17 100.0 786 297 267 267 121 88 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: GRIFTON (D)
0-15 0.0157 020 100.0 87.1 575 222 222 38 24 0.0
15-40 0.0101 024 1000 813 385 259 259 74 52 0.0
40 - 58 0.0188 020 1000 88.8 633 205 204 31 19 0.0
SOIL: GRITNEY (C)
0-7 0.0312 020 1000 821 412 1591 59 53 37 0.0
7-12 0.0119 0.32 1000 776 263 203 203 101 7.3 0.0
12 - 31 0.0069 032 1000 772 251 224 224 126 93 0.0
31-50 0.0093 028 1000 813 385 271 271 77 54 00
SOIL: GROVER (B)
0-6 0.0076 028 1000 829 437 329 329 79 54 00
6-25 0.0071 032 1000 837 463 359 359 77 52 00
25-65 0.0129 0.32 1000 861 542 248 248 44 28 0.0
SOIL: GUNDY (C)
0-4 0.0055 0.32 1000 86.1 543 493 493 93 60 0.0
4-32 0.0047 032 1000 823 417 398 398 131 93 0.0
32 -52 0.0068 0.28 100.0 83.9 469 377 377 80 54 0.0
SOIL: GWINNET (B)
0-8 0.0063 0.28 100.0 839 472 397 397 87 58 0.0
8-35 0.0063 0.28 1000 795 327 304 304 129 93 0.0
35-50 0.0053 0.28 100.0 834 453 384 384 92 62 0.0
SOIL: HAPLAQUENTS (2)
0-60 0.0091 020 1000 814 389 276 276 77 54 00
SOIL: HAYESVILLE (B)
0-5 0.0067 0.24 1000 832 447 364 364 86 58 0.0
5-38 0.0055 024 1000 821 413 379 379 112 7.8 00
38 - 48 0.0067 0.20 100.0 832 447 364 364 86 58 0.0
48 - 60 0.0084 017 1000 885 621 366 361 47 29 00
SCDES 03/2025
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038

SOIL: HAYESVILLEST (C)

0-5 0.0066 0.15 100.0 842 481 394 394 81 54 0.0
5-38 0.0044 0.28 100.0 824 42.0 405 405 138 98 0.0
38 — 48 0.0073 028 100.0 812 381 309 309 91 63 00
48 - 60 0.0089 0.24 100.0 90.0 671 366 350 39 24 00
SOIL: HAYWOOD (B)

0-60 0.0085 0.24 1000 86.1 543 343 342 54 34 0.0
SOIL: HELENAGR (C)

0-12 0.0106 020 100.0 80.7 366 246 246 7.7 54 0.0
12— 19 0.0066 028 100.0 841 479 390 390 81 54 00
19 - 43 0.0049 028 100.0 811 379 358 358 130 93 00
SOIL: HERNDON (B)

0-9 0.0053 049 1000 88.1 60.7 548 540 93 60 0.0
9-48 0.0045 0.28 100.0 84.8 502 47.3 468 133 93 0.0
48 - 68 0.0063 0.32 100.0 907 695 530 508 58 36 0.0
SOIL: HIWASSEE (B)

0-7 0.0061 0.28 100.0 88.0 605 495 490 7.0 44 00
7-61 0.0048 0.28 100.0 81.7 398 378 378 131 93 00
61-70 0.0081 0.28 100.0 846 495 343 343 63 41 00
SOIL: HIWASSEEGR (B)

0-7 0.0061 0.24 100.0 90.1 674 527 518 64 39 00
7-61 0.0048 028 100.0 81.7 398 378 378 131 93 00
61-70 0.0081 028 100.0 846 495 343 343 63 41 00
SOIL: HOBCAW (D)

0-18 0.0094 0.17 100.0 896 657 345 333 39 24 00
18 - 46 0.0074 0.24 100.0 834 455 346 346 77 52 00
SOIL: HOBCAWFL (D)

0-18 0.0094 0.17 100.0 896 657 345 333 39 24 00
18 — 46 0.0074 0.24 100.0 834 455 346 346 7.7 52 00
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: HOBCAWPO

0-18 0.0094 017 1000 896 657 345 333 39 24 00
18 - 46 0.0074 0.24 100.0 834 455 346 346 77 52 0.0
SOIL: HOBONNY (D)

0-2 0.0049 0.28 1000 887 629 571 557 111 75 0.0
SOIL: HOCKLEY (C)

0-23 0.0071 0.32 1000 91.7 728 487 458 44 27 0.0
3-50 0.0063 0.32 1000 851 512 431 431 79 52 0.0
50 - 80 0.0074 0.28 100.0 834 455 346 346 77 52 0.0
SOIL: HORNSVILLE (C)

0-9 0.0116 020 100.0 90.0 672 29.0 280 33 20 0.0
9-43 0.0069 0.28 1000 77.2 251 224 224 126 93 0.0
43-76 0.0266 0.24 1000 80.2 348 166 166 64 46 0.0
SOIL: HYDE (B/D)

0-17 0.0070 0.17 1000 94.0 80.3 53.6 494 36 22 0.0
17 - 54 0.0054 0.43 1000 90.6 69.0 611 596 82 52 0.0
SOIL: INVERSHIEL (C)

0-6 0.0331 017 1000 863 549 158 158 36 24 0.0
6-30 0.0062 032 1000 795 325 291 291 116 83 0.0
SOIL: IREDELL (C/D)

0-7 0.0068 0.32 100.0 846 495 394 394 75 49 0.0
7-24 0.0045 020 1000 816 396 380 380 137 98 0.0
24 - 27 0.0071 0.28 100.0 84.2 482 374 374 74 49 0.0
SOIL: IREDELLVA (C/D)

0-8 0.0063 0.32 100.0 84.0 475 401 401 87 58 0.0
8-38 0.0045 020 100.0 83.7 46.4 445 445 133 93 0.0
38 - 42 0.0065 028 1000 83.6 460 380 380 87 58 0.0
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Particle Sizes (mm)

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: IRVINGTON (C)
0-6 0.0095 028 100.0 885 622 328 321 42 26 00
6-33 0.0071 0.28 100.0 837 463 359 359 77 52 0.0
33— 610.0085 028 100.0 81.3 384 285 285 81 57 0.0
61-82 0.0079 0.24 1000 815 391 303 303 85 58 0.0
SOIL: IZAGORA (C)
0-11 0.0066 0.37 100.0 925 753 540 507 47 29 00
11 - 46 0.0057 0.32 100.0 896 659 567 556 7.5 47 0.0
46-91 0.0047 0.32 100.0 850 50.8 47.8 474 127 88 0.0
SOIL: JEDBURG (C)
0-15 0.0079 032 100.0 90.1 67.6 417 398 44 27 00
15-75 0.0056 028 100.0 90.8 696 601 586 75 47 00
75-80 0.0063 0.28 100.0 83.9 472 397 397 87 58 00
SOIL: JOHNS (C)
0-15 0.0140 020 1000 89.7 663 251 245 31 19 0.0
15 -32 0.0081 0.24 100.0 827 433 312 312 76 52 0.0
32-60 0.0453 0.10 1000 91.8 732 104 101 1.8 12 0.0
SOIL: JOHNSTON (D)
0-30 0.0076 017 1000 91.8 731 453 425 39 24 0.0
30 — 34 0.0445 017 1000 91.2 711 133 133 22 14 0.0
34-60 0.0120 0.17 100.0 87.9 603 268 266 39 24 00
SOIL: KALMIAWS (B)
0-22 0.0209 0.15 100.0 90.8 69.8 200 195 25 16 0.0
22 -34 0.0159 0.24 1000 799 338 199 199 73 52 0.0
34 -72 0.0453 0.10 1000 91.8 732 104 101 18 12 0.0
SOIL: KEMPSVILLE (B)
0-14 0.0083 032 1000 916 725 414 389 36 22 0.0
14 - 20 0.0089 0.24 1000 853 516 324 324 55 35 0.0
20 - 55 0.0074 0.24 100.0 834 453 343 343 77 52 0.0
55-68 0.0188 0.24 100.0 836 46.1 196 196 50 34 0.0
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| Particle Sizes (mm) |
Depth D15(mm) K 14 1.0 0.063 0.044 0.038 0.004 0.003 0.001

SOIL: KENANSVILLE (A)

0-24 0.0445 0.15 1000 917 726 133 133 20 1.3 0.0
24 - 36 0.0125 0.15 100.0 88.8 63.0 264 261 36 2.2 0.0
36 - 80 0.0446 0.10 1000 927 759 128 126 1.7 1.1 0.0

SOIL: KENANSVILLEWS (A)

0-23 0.0445 0.15 1000 91.7 726 133 133 20 13 0.0
23-56 0.0178 0.15 100.0 87.6 59.4 208 208 35 22 0.0
56 - 72 0.0446 0.10 100.0 927 759 128 126 17 11 00
SOIL: KERSHAW (A)

0-80 0.0466 010 100.0 953 844 18 18 08 06 00
SOIL: KIAWAH (B/D)

0-15 0.0445 0.15 100.0 927 761 131 129 17 11 00
15-32 0.0442 0.10 1000 86.9 569 145 145 33 22 0.0
32 - 48 0.0462 0.10 1000 899 667 70 70 21 15 0.0
48 - 72 0.0462 010 100.0 921 741 59 59 16 11 00
SOIL: KIRKSEY (C)

0-6 0.0067 043 100.0 945 819 572 526 37 23 00
6-38 0.0053 043 100.0 912 710 628 611 82 52 00
38 - 45 0.0069 043 100.0 91.7 726 505 477 47 29 00

SOIL: LAKELAND (A)

0-43 0.0463 0.10 1000 927 759 48 48 14 10 0.0
43 - 80 0.0463 0.10 1000 946 824 39 39 10 07 0.0
SOIL: LAKELANDGR (A)

0-80 0.0458 0.05 1000 955 851 63 62 09 06 0.0
SOIL: LEAF (D)

0-9 0.0069 028 1000 90.8 69.7 488 466 50 31 0.0
9-72 0.0045 032 1000 851 511 480 475 133 93 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: LEAKSVILLE (D)
0-9 0.0064 043 100.0 89.0 639 493 481 62 39 0.0
9-18 0.0045 024 100.0 816 396 380 380 137 98 00
18 - 24 0.0061 0.24 100.0 86.0 539 461 461 76 49 00
SOIL: LENOIR (D)
0-8 0.0070 0.37 1000 93.0 769 521 484 41 25 0.0
8-75 0.0047 0.32 1000 823 417 398 398 131 93 0.0
SOIL: LEON (B/D)
0-3 0.0461 0.10 1000 954 849 48 48 09 06 0.0
3-15 0.0458 0.10 1000 976 922 50 48 05 03 0.0
15-30 0.0457 0.15 1000 929 766 78 78 15 10 0.0
30 - 80 0.0459 0.10 1000 961 873 52 52 08 05 0.0
SOIL: LEONFL (D)
0-3 0.0461 0.10 1000 954 849 48 48 09 06 0.0
3-15 0.0451 0.10 1000 976 922 50 48 05 03 0.0
15-23 0.0457 015 1000 929 766 78 78 15 1.0 0.0
23-80 0.0459 0.10 1000 961 873 52 52 08 05 0.0
SOIL: LEVY (D)
0-8 0.0044 0.32 1000 87.3 582 533 520 133 93 0.0
8-44 0.0044 0.32 1000 87.3 582 533 520 133 93 0.0
SOIL: LIGNUM (C)
0-4 0.0065 0.37 100.0 910 705 525 502 55 34 0.0
4-37 0.0049 028 100.0 822 414 392 392 125 88 00
37-51 0.0097 0.28 100.0 80.2 350 253 253 83 58 00
SOIL: LOCKHART (B)
0-6 0.0448 0.15 100.0 88.0 604 126 126 29 19 00
6-54 0.0342 0.17 100.0 78.8 303 154 154 74 52 0.0
SOIL: LOUISA (B)
0-4 0.0099 028 100.0 851 511 294 294 53 34 00
4-12 0.0220 0.24 100.0 823 417 181 181 54 38 0.0
12 - 18 0.0260 0.17 100.0 83.1 446 17.0 170 49 34 0.0
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: LOUISBURG (B)

0-7 0.0159 0.24 100.0 894 651 227 225 31 19 0.0
7-24 0.0157 0.24 1000 87.1 575 222 222 38 24 0.0
SOIL: LOUISBURGGR (B)

0-7 0.0207 024 100.0 887 627 194 194 31 19 00
7-24 0.0177 0.24 100.0 87.0 57.3 207 207 38 24 00
SOIL: LOUISBURGST (B)

0-7 0.0448 0.10 100.0 89.3 650 122 122 25 17 00
7-24 0.0161 0.24 100.0 87.0 574 219 219 38 24 00
SOIL: LUCY (A)

0-24 0.0265 010 100.0 921 742 181 175 20 13 00
24 - 35 0.0230 0.24 100.0 81.9 407 177 177 56 39 0.0
35-70 0.0507 0.28 1000 76.0 212 109 109 85 63 0.0
SOIL: LUGOFFGR (B)

0—14 0.0456 010 100.0 917 728 86 86 18 12 00
14 - 34 0.0571 0.20 100.0 744 158 130 130 130 98 0.0
34 - 65 0.0047 0.24 100.0 80.5 358 340 340 136 98 00
SOIL: LUMBEE (B/D)

0—14 0.0065 0.32 100.0 90.1 67.6 508 490 58 36 0.0
14 - 36 0.0080 0.32 100.0 82.8 435 315 315 76 52 00
36 - 60 0.0449 010 100.0 927 760 113 113 17 11 00
SOIL: LYNCHBURG (C)

0-10 0.0100 020 100.0 89.1 643 315 310 40 24 00
10 - 62 0.0098 020 100.0 814 388 264 264 75 52 00
SOIL: LYNCHBURGFL (D)

0-10 0.0098 020 100.0 89.2 645 328 318 39 24 00
10 - 62 0.0099 020 100.0 812 381 260 260 76 53 00
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: LYNNHAVEN (B/D)
12 — 16 0.0457 010 1000 977 923 57 54 05 03 00
16 - 30 0.0455 015 100.0 930 768 88 88 15 10 00
30 - 75 0.0459 010 100.0 961 873 52 52 08 05 00
SOIL: MADISON (B)

0-6 0.0060 0.28 100.0 84.6 493 426 426 88 58 0.0
6-30 0.0053 0.32 1000 83.1 444 414 414 113 78 0.0
30 - 35 0.0060 0.28 100.0 847 499 433 433 88 58 0.0
35- 66 0.0098 0.37 100.0 89.3 650 323 318 40 24 00
SOIL: MADISONBS (B)

0-4 0.0127 024 1000 90.1 675 273 263 31 19 0.0
4-20 0.0052 028 100.0 824 422 395 395 119 83 0.0
SOIL: MALBIS (B)

0-7 0.0083 0.28 100.0 863 551 351 349 54 34 00
7-26 0.0066 028 100.0 83.9 470 385 385 83 56 0.0
26 - 54 0.0063 0.28 100.0 847 498 418 418 82 54 0.0
54 -72 0.0063 0.28 100.0 84.7 498 418 418 82 54 0.0
SOIL: MANDARIN (C)

0-26 0.0460 0.15 1000 96.8 896 44 44 06 04 0.0
26 - 40 0.0462 020 1000 921 741 59 59 16 11 0.0
40-73 0.0462 015 100.0 968 895 30 3.0 06 04 00
73- 80 0.0467 015 100.0 919 735 34 34 15 11 00
SOIL: MANTEO (C/D)

0-6 0.0072 0.28 100.0 89.0 637 437 425 53 33 00
6-15 0.0204 028 100.0 81.0 374 184 184 62 44 00
SOIL: MARLBORO (B)

0-9 0.0098 020 100.0 89.2 645 328 318 39 24 00
9-60 0.0058 020 100.0 774 258 235 235 133 98 0.0
60 - 72 0.0069 0.20 100.0 77.9 274 242 242 121 88 00
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| Particle Sizes (mm) |

1
Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: MARLBOROVA (B)
0-14 0.0456 0.10 1000 917 728 86 86 18 12 0.0
14 - 34 0.0571 020 100.0 744 158 130 130 130 98 00
34 - 65 0.0047 0.24 100.0 805 358 340 340 136 98 00
SOIL: MARLBOROWS (B)
0-9 0.0098 020 100.0 89.2 645 328 318 39 24 00
9-60 0.0058 020 100.0 774 258 235 235 133 98 0.0
60 - 72 0.0069 0.20 100.0 77.9 274 242 242 121 88 0.0
SOIL: MASADA (C)
0-10 0.0075 0.32 100.0 868 567 390 387 57 36 00
10 - 55 0.0057 024 100.0 81.1 380 347 347 114 80 00
55 - 72 0.0057 0.24 100.0 846 494 438 438 95 63 0.0
SOIL: MASADAGR (C)
0-10 0.0103 0.24 1000 80.8 37.0 251 251 77 54 0.0
10-55 0.0173 0.24 1000 758 203 167 167 118 88 0.0
55 - 72 0.0093 0.24 100.0 79.0 309 241 241 95 68 0.0
SOIL: MAYODAN (B)
0-12 0.0065 0.32 100.0 852 515 425 425 75 49 00
12 - 18 0.0054 0.32 100.0 87.3 583 528 526 91 58 0.0
18 - 47 0.0047 0.28 100.0 82.0 407 388 388 131 93 0.0
SOIL: McCOLL (D)
0-9 0.0073 024 100.0 839 472 358 358 73 49 00
9-13 0.0081 024 100.0 766 232 204 204 126 93 0.0
13-42 0.0130 0.24 100.0 779 274 201 201 94 68 0.0
42 -80 0.0160 0.32 100.0 795 326 196 196 75 54 00
SOIL: MECKLENBURG (C)
0-8 0.0062 0.28 100.0 850 50.6 429 429 82 54 00
8-25 0.0043 0.28 100.0 845 492 465 460 139 98 0.0
25-36 0.0062 0.32 100.0 850 50.6 429 429 82 54 00
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038

SOIL: MEGGETT (D)

0-8 0.0064 028 100.0 89.0 639 493 481 62 39 00
8-16 0.0050 0.32 100.0 816 395 372 372 124 88 00
16 - 52 0.0049 0.32 100.0 81.0 374 353 353 130 93 00
52 - 65 0.0060 028 100.0 816 396 353 353 105 7.3 00
SOIL: MINTER (B)

0-5 0.0058 0.37 100.0 90.8 699 582 564 69 43 0.0
5-72 0.0048 0.32 100.0 863 551 512 503 121 83 0.0
SOIL: MOLENA (A)

0-7 0.0459 010 1000 934 785 67 67 13 09 00
7-51 0.0453 0.17 100.0 902 67.8 104 104 22 15 00
51-60 0.0459 0.15 1000 961 873 52 52 08 05 0.0
SOIL: MOLENAVA (B)

0-6 0.0460 010 100.0 928 763 63 63 14 10 00
6-44 0.0450 0.17 1000 87.5 588 122 122 30 20 0.0
44 -84 0.0474 0.17 1000 879 601 33 33 24 18 0.0
SOIL: MOUZON (D)

0-11 0.0077 0.20 100.0 886 625 401 391 50 31 0.0
11-31 0.0074 0.20 100.0 834 453 343 343 77 52 00
31-46 0.0096 020 100.0 829 439 280 280 67 46 00
46 - 72 0.0353 0.15 100.0 858 534 154 154 37 25 0.0
SOIL: MULAT (D)

0-10 0.0450 017 100.0 932 778 109 109 16 10 00
10 - 27 0.0450 0.17 1000 932 778 109 109 16 10 00
27 - 49 0.0452 024 100.0 81.3 385 131 131 53 38 00
49 — 80 0.0466 0.17 100.0 926 756 33 33 14 10 00
SOIL: MURAD (B)

0-49 0.0445 010 100.0 912 711 133 133 22 14 00
49-60 0.0123 0.20 100.0 847 496 250 250 51 34 00
60 - 80 0.0084 020 100.0 814 388 290 290 82 57 00
80 - 85 0.0331 0.17 100.0 863 549 158 158 36 24 0.0

SCDES 03/2025
E-30

B
SC s DES
L



| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: MUSELLAGR (B)

0-4 0.0076 0.32 100.0 83.6 462 342 342 73 49 0.0
4-14 0.0076 0.32 100.0 81.3 387 306 306 87 60 00
14 - 18 0.0203 028 100.0 781 279 176 176 83 60 00
SOIL: MUSELLAST (B)

0-4 0.0181 020 1000 80.1 348 19.0 190 69 49 0.0
4-14 0.0076 0.32 100.0 81.3 387 306 306 87 60 00
14 - 18 0.0203 0.28 1000 78.1 279 176 176 83 6.0 0.0
SOIL: MULLERS (2)

0-2 0.0051 0.32 1000 889 635 575 562 100 66 0.0
2-16 0.0054 0.37 1000 90.1 67.3 598 584 84 54 0.0
16 - 64 0.0041 0.37 100.0 851 511 486 481 146 102 0.0
SOIL: MYATT (D)

0-10 0.0064 0.32 1000 915 720 543 517 55 34 0.0
10 - 50 0.0067 0.28 100.0 84.3 485 392 392 7.8 52 0.0
50 - 72 0.0088 0.24 1000 851 511 324 324 56 36 0.0
SOIL: NAHUNTAVA (B)

0-7 0.0077 020 100.0 94.1 80.7 485 444 30 19 0.0
7-20 0.0066 020 100.0 90.0 67.0 494 476 56 35 0.0
20 - 55 0.0053 0.20 100.0 90.5 688 615 608 83 52 0.0
SOIL: NAKINA (B/D)

0-14 0.0100 020 100.0 89.1 643 315 310 40 24 00
14 - 49 0.0245 028 1000 792 315 169 169 72 52 00
SOIL: NANKIN (C)

0-8 0.0087 0.32 1000 82.8 436 299 299 72 49 0.0
8-13 0.0268 0.24 100.0 796 329 165 165 6.8 49 00
13 -38 0.0078 0.24 100.0 77.9 274 235 235 114 83 00
38-65 0.0139 0.24 100.0 807 366 215 215 69 49 00
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Particle Sizes (mm)

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: NANSEMOND (C)
0-8 0.0116 0.20 100.0 90.0 67.2 290 280 33 20 0.0
8-29 0.0114 0.17 1000 86.7 565 274 273 43 27 0.0
29-66 0.0163 0.15 1000 91.3 715 235 225 25 16 0.0
66 - 70 0.0219 0.15 1000 91.8 731 199 192 22 14 0.0
SOIL: NASON (C)
0-9 0.0052 049 1000 87.3 583 540 538 100 65 0.0
9-38 0.0049 0.28 100.0 84.2 482 459 458 121 83 0.0
38 -50 0.0087 0.28 100.0 859 535 335 334 54 34 0.0
SOIL: NASONGR (B)
0-9 0.0063 024 100.0 834 455 383 383 91 61 00
9-38 0.0050 0.32 100.0 84.8 499 474 470 116 79 00
38-50 0.0083 0.24 1000 839 472 325 325 6.6 44 0.0
SOIL: NEESES (C)
0-8 0.0246 024 100.0 886 627 179 179 30 19 00
8-28 0.0065 028 100.0 79.0 311 276 276 115 83 0.0
28 - 54 0.0069 0.28 100.0 80.1 347 298 298 103 7.3 0.0
54 - 85 0.0139 0.24 100.0 80.7 366 215 215 69 49 00
SOIL: NEMOURS (C)
0-9 0.0114 020 100.0 867 565 274 273 43 27 00
9-44 0.0039 0.28 1000 80.6 362 350 350 155 11.2 0.0
44 - 55 0.0073 0.28 100.0 83.2 447 344 344 79 54 0.0
55-80 0.0120 0.28 100.0 84.0 475 250 250 55 37 0.0
SOIL: NOBOCO (B)
0-13 0.0347 0.15 100.0 87.0 574 155 155 34 22 0.0
13 - 47 0.0096 0.24 100.0 815 392 269 269 75 52 00
47 - 72 0.0075 024 1000 81.3 385 307 307 88 6.1 0.0
SOIL: NORFOLKHS (B)
0-18 0.0395 0.10 1000 936 788 156 148 16 10 0.0
18- 44 0.0121 0.20 100.0 80.6 361 229 229 74 52 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: OCHLOCKONEE (B)
0-6 0.0069 0.24 1000 919 734 505 475 45 28 0.0
6-44 0.0082 020 100.0 904 685 402 382 41 25 00
44 -72 0.0101 0.17 100.0 90.8 699 336 319 33 20 00
SOIL: OCILLA (C)
0-28 0.0346 0.10 1000 91.3 713 158 156 22 14 0.0
28 — 59 0.0181 0.24 1000 80.1 348 19.0 190 69 49 0.0
59 - 67 0.0091 0.24 1000 814 389 276 276 77 54 0.0
SOIL: OCILLAFL (D)
0-28 0.0346 010 1000 913 713 158 156 22 14 0.0
28 -59 0.0181 0.24 1000 80.1 348 19.0 190 69 49 0.0
59 — 67 0.0091 024 1000 814 389 276 276 77 54 0.0
SOIL: OCILLAVA (C)
0-24 0.0346 0.15 1000 91.3 713 158 156 22 14 0.0
24 -52 0.0115 0.17 1000 81.3 385 240 240 7.0 49 0.0
52 - 65 0.0045 0.32 1000 796 328 311 311 142 102 0.0
SOIL: OGEECHEE (B/D)
0-8 0.0349 0.10 100.0 90.7 69.4 155 155 23 15 0.0
8-23 0.0093 0.15 1000 81.3 385 271 271 77 54 0.0
2342 0.0078 0.15 1000 79.2 316 263 263 102 7.3 0.0
42 -60 0.0204 0.15 100.0 81.0 37.4 184 184 62 44 0.0
SOIL: OGEECHEEPO (B/D)
0-8 0.0281 010 100.0 909 702 172 170 23 15 0.0
8-23 0.0106 0.15 100.0 80.7 36.6 246 =246 7.7 54 00
23-42 0.0078 0.15 100.0 792 316 263 263 102 7.3 00
42 -60 0.0204 0.15 100.0 81.0 37.4 184 184 62 44 0.0
SOIL: OKEETEE (D)
0-7 0.0091 0.24 100.0 89.8 664 355 342 39 24 00
7-50 0.0049 0.32 100.0 81.0 374 353 353 130 93 00
50 - 78 0.0055 0.24 100.0 84.6 494 447 447 101 68 0.0
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Particle Sizes (mm)

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: OLANTA (B)
0-11 0.0450 010 1000 931 774 11.0 109 16 10 0.0
11 - 42 0.0442 0.10 1000 850 506 146 146 40 27 0.0
42 -75 0.0466 010 1000 902 679 48 48 19 14 0.0
SOIL: OLUSTEE (B/D)
0-8 0.0459 020 1000 934 785 67 67 13 09 0.0
8-21 0.0457 020 1000 929 766 78 78 15 1.0 0.0
21-35 0.0460 020 1000 928 763 63 63 14 10 0.0
35- 62 0.0207 0.32 1000 794 323 179 179 72 52 0.0
62 - 74 0.0109 0.28 100.0 77.3 253 204 204 107 7.8 0.0
SOIL: ONSLOW (B)
0-17 0.0111 020 100.0 90.7 695 307 293 31 19 0.0
17 -53 0.0115 0.24 1000 81.3 385 240 240 7.0 49 0.0
SOIL: ORANGE (D)
0-10 0.0067 0.28 1000 89.2 644 473 460 58 36 0.0
10 - 28 0.0051 0.28 100.0 80.1 346 323 323 129 93 0.0
28 - 42 0.0071 0.28 100.0 850 50.7 389 389 68 44 0.0
SOIL: ORANGEST (D)
0-10 0.0067 024 100.0 89.2 644 473 460 58 36 0.0
10 - 28 0.0046 0.24 100.0 83.0 440 424 424 132 93 0.0
28 - 42 0.0065 0.24 100.0 865 556 44.6 444 69 44 0.0
SOIL: ORANGEBURG (B)
0-7 0.0112 024 1000 81.8 402 247 247 68 47 00
7-12 0.0177 020 1000 87.0 57.3 207 207 38 24 00
12 - 54 0.0080 024 1000 828 435 315 315 76 52 0.0
54 - 64 0.0080 0.24 1000 80.5 360 284 284 90 63 0.0
SOIL: ORANGEBURGOW (B)
0—14 0.0074 0.24 1000 885 622 420 410 53 33 0.0
14 — 54 0.0080 024 1000 828 435 315 315 76 52 0.0
54 - 64 0.0080 0.24 1000 805 360 284 284 90 63 0.0
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038

SOIL: ORTEGA (A)

0-5 0.0461 015 100.0 968 896 40 40 06 04 00
5-82 0.0462 015 100.0 968 895 30 30 06 04 00
SOIL: OSIER (A/D)

0-8 0.0460 0.15 1000 854 520 98 98 34 24 0.0
8-48 0.0456 0.10 1000 923 747 84 84 16 11 0.0
48 - 75 0.0464 0.05 1000 946 823 34 34 10 07 0.0
SOIL: OSIERFL (D)

0-8 0.0460 015 100.0 854 520 98 98 34 0.0
8-48 0.0456 010 100.0 923 747 84 84 16 11 00
48 - 75 0.0464 0.05 100.0 946 823 34 34 1.0 7 00
SOIL: OSIERPO (A/D)

0-8 0.0460 0.15 1000 854 520 9.8 98 34 24 0.0
8-48 0.0462 0.10 1000 899 667 70 70 21 15 0.0
48 -75 0.0464 0.05 100.0 946 823 34 34 10 07 00
SOIL: PACOLET (B)

0-3 0.0121 0.24 100.0 80.2 350 226 226 7.6 54 00
3-29 0.0053 028 100.0 78.1 282 260 260 134 98 0.0
29 - 52 0.0092 0.28 100.0 834 456 294 294 65 44 0.0
52-70 0.0113 0.28 100.0 84.7 496 250 250 51 34 0.0
SOIL: PACOLETGR (B)

0-3 0.0143 020 100.0 787 300 201 201 84 60 00
3-29 0.0053 028 100.0 78.1 282 260 260 134 98 00
29 - 52 0.0092 0.28 100.0 834 456 294 294 65 44 00
52-70 0.0113 0.28 100.0 84.8 501 264 264 52 34 00
SOIL: PACTOLUS (A)

0-40 0.0444 010 100.0 912 710 136 136 22 14 00
40 - 80 0.0445 010 100.0 912 711 133 133 22 14 00
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: PAGELAND (C)

0-7 0.0065 043 1000 937 793 574 533 44 27 0.0
7-26 0.0053 043 100.0 912 710 628 611 82 52 00
26 - 33 0.0051 0.37 100.0 910 703 629 609 94 61 00
SOIL: PALEAQUULTS (2)

0-35 0.0080 0.17 100.0 87.3 583 375 371 53 33 00
35-60 0.0070 0.24 100.0 839 470 369 369 78 52 00

SOIL: PAMLICO (D)
0 — 30 Data Not Available
30 — 60 0.0462 0.10 100.0 899 66.7 7.0 7.0 2.1 1.5 0.0

SOIL: PAMLICOFL (D)
0 - 30 Data Not Available
30-60 0.0462 0.10 100.0 899 66.7 7.0 7.0 2.1 1.5 0.0

SOIL: PAMLICOLS (D)
0 — 24 Data Not Available
24 — 48 0.0462 0.10 100.0 89.9 66.7 7.0 7.0 2.1 1.5 0.0

SOIL: PAMLICOPO (D)
0 - 30 Data Not Available

30 — 60 0.0462 010 1000 899 667 70 70 21 15 0.0
SOIL: PANTEGO (B/D)

0-18 0.0096 0.10 1000 916 725 360 338 31 19 0.0
18 - 42 0.0071 0.28 100.0 837 463 359 359 77 52 0.0
42 - 65 0.0065 0.28 100.0 836 462 384 384 87 58 0.0
SOIL: PANTEGOPO (D)

0-5 0.0096 020 1000 916 725 360 338 31 19 0.0
5-32 0.0071 028 1000 837 463 359 359 77 52 0.0
32-64 0.0065 028 1000 83.6 462 384 384 87 58 00
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Particle Sizes (mm)

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: PAXVILLE (B/D)

0-15 0.0100 020 100.0 855 524 294 294 50 32 0.0
15 - 40 0.0094 0.15 100.0 83.7 465 294 294 63 42 0.0
40 - 48 0.0458 0.10 1000 851 51.0 104 104 36 25 0.0
48 - 99 0.0454 0.10 1000 907 694 98 98 21 14 0.0
SOIL: PELHAM (B/D)

0-27 0.10 1000 91.2 710 177 175 24 15 0.0
0-27 0.10 1000 93.9 800 127 122 14 09 0.0
0-27 0.10 1000 937 793 103 101 14 09 0.0
27 - 56 0.24 1000 817 399 218 218 63 44 0.0
56 - 68 024 1000 809 374 256 256 77 54 00
SOIL: PELHAMFL (D)

0-27 0.0260 0.10 1000 91.2 710 177 175 24 15 0.0
27 -56 0.0141 0.24 1000 81.7 399 218 218 63 44 0.0
56 - 68 0.0100 0.24 1000 80.9 374 256 256 7.7 54 0.0
SOIL: PELHAMPO (D)

0-27 0.0260 010 1000 912 71.0 177 175 24 15 0.0
27 - 56 0.0141 024 1000 817 399 218 218 63 44 00
56 - 68 0.0100 0.24 1000 809 374 256 256 77 54 0.0
SOIL: PELION (B/D)

0-10 0.0221 0.24 1000 887 627 188 188 31 19 0.0
10 - 22 0.0151 0.17 100.0 80.0 342 204 204 73 52 0.0
22 -39 0.0201 0.20 1000 774 256 173 173 91 66 0.0
39-65 0.0153 0.15 100.0 80.5 359 205 205 69 49 0.0
SOIL: PENDER (C)

0-13 0.0331 017 1000 863 549 158 158 36 24 0.0
13-54 0.0121 0.24 100.0 80.6 361 229 229 74 52 0.0
SOIL: PERSANTI (C)

0-6 0.0079 0.28 100.0 89.2 644 400 387 47 29 0.0
6-60 0.0040 020 1000 82.0 41.0 398 398 150 107 0.0
60 - 72 0.0048 0.20 100.0 829 438 417 417 126 88 0.0
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.00
SOIL: PICKNEY (A/D)

0-34 0.0441 0.10 100.0 923 746 146 143 19 12 0.0
34 - 80 0.0452 0.10 1000 924 751 99 99 17 11 0.0
SOIL: PICKNEYFL (D)

0-34 0.0443 0.10 1000 924 749 138 138 19 12 0.0
34 — 80 0.0452 010 1000 924 751 99 99 17 11 0.0
SOIL: PINKSTON (B)

0-8 0.0080 0.37 100.0 92.0 736 432 404 36 22 0.0
8-19 0.0090 0.24 100.0 886 624 347 338 44 27 0.0
19-26 0.0138 0.24 1000 857 531 236 236 45 29 0.0
SOIL: PINKSTONGR (B)

0-8 0.0444 0.10 1000 86.8 567 14.0 140 33 22 0.0
8-19 0.0090 0.24 1000 886 624 347 338 44 27 0.0
19-26 0.0138 0.24 1000 857 531 236 236 45 29 0.0
SOIL: PLUMMER (B/D)

0-50 0.0442 0.10 1000 92.8 764 142 138 1.7 11 0.0
50 - 72 0.0237 0.15 100.0 80.7 367 174 174 62 44 0.0
SOIL: PLUMMERPO (D)

0-8 0.0442 0.10 100.0 92.8 764 142 138 1.7 11 0.0
8-50 0.0448 0.10 1000 944 817 113 108 12 08 0.0
50 - 72 0.0237 0.15 100.0 80.7 367 174 174 62 44 00
SOIL: POCALLA (A)

0-23 0.0442 010 100.0 912 71.0 142 142 22 14 00
23-36 0.0469 0.10 100.0 81.8 400 96 96 47 34 0.0
36 - 46 0.0457 0.10 1000 917 727 81 81 17 12 0.0
46-72 0.0135 0.15 100.0 81.8 403 224 224 63 44 0.0
SOIL: POCOMOKE (B)

0-28 0.0141 0.28 100.0 87.1 577 237 237 38 24 00
28 - 40 0.0463 020 1000 861 542 85 85 31 22 0.0
40 - 60 0.0282 0.28 100.0 83.0 443 165 165 49 34 00
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| Particle Sizes (mm) |

1
Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: POCOMOKEDR (B)
0-10 0.0141 020 1000 87.1 7.7 237 237 38 24 00
10-28 0.0125 020 100.0 888 63.0 264 261 36 22 00
28 - 40 0.0449 0.10 100.0 90.3 683 119 119 22 15 00
40-60 0.0282 020 100.0 83.0 443 165 165 49 34 00
SOIL: POCOMOKEPO (B/D)
0-10 0.0141 020 100.0 87.1 57.7 237 237 38 24 0.0
10-28 0.0125 0.20 1000 88.8 63.0 264 261 36 22 0.0
28 - 40 0.0449 0.10 1000 90.3 683 19 119 22 15 0.0
40 - 60 0.0282 0.20 100.0 83.0 443 165 165 49 34 0.0
SOIL: POINDEXTER (B)
0-14 0.0062 0.24 100.0 83.8 469 399 399 90 6.0 0.0
14 - 20 0.0066 0.24 1000 84.2 481 394 394 81 54 0.0
20 - 26 0.0083 0.24 1000 83.9 472 325 325 66 44 0.0
SOIL: POLAWANA (A/D)
0-30 0.0315 0.10 1000 914 716 165 162 22 14 0.0
30 - 80 0.0460 0.10 1000 905 686 73 73 20 14 0.0
SOIL: PONZER (D)
24 — 52 0.0073 0.24 1000 904 685 453 432 47 29 0.0
SOIL: PORTERS (B)
0-7 0.0073 028 100.0 883 61.6 423 415 55 34 00
7-42 0.0088 024 100.0 89.3 647 364 351 42 26 00
SOIL: PORTERSST (B)
0-7 0.0107 0.17 100.0 86.3 548 285 285 46 29 00
7-42 0.0090 0.24 1000 89.9 669 363 348 39 24 0.0
SOIL: PORTSMOUTH (B/D)
0-19 0.0057 0.32 1000 89.7 660 563 556 74 46 0.0
19 - 35 0.0072 0.28 100.0 83.3 450 348 348 80 54 00
35-38 0.0443 0.17 100.0 857 529 144 144 37 25 00
38 - 72 0.0454 017 1000 918 731 96 96 18 12 00
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| Particle Sizes (mm) |
Depth D15(mm) K 14 1.0 0.063 0.044 0.038 0.004 0.003 0.001

SOIL: PUNGO (D)
0 — 72 Data Not Available
72 -84 0.0049 0.24 100.0 808 369 348 348 13.0 93 0.0

SOIL: PUNGOPO (D)
0 — 72 Data Not Available

72 — 84 0.0049 0.24 100.0 80.8 369 348 348 130 93 00
SOIL: QUARTZIPSAMMENTS (Z)

0-60 0.0461 0.10 1000 899 668 74 74 21 15 0.0
SOIL: QUITMAN (C)

0-11 0.0111 028 100.0 90.7 695 307 293 31 19 0.0
11 - 18 0.0071 0.28 100.0 837 463 359 359 77 52 0.0
18- 65 0.0074 0.28 100.0 834 453 343 343 77 52 0.0
SOIL: RABUN (B)

0-9 0.0069 0.32 100.0 84.0 474 376 376 7.8 52 0.0
9-37 0.0039 028 1000 79.1 313 300 300 154 112 0.0
37 - 48 0.0055 0.28 100.0 827 431 395 395 109 75 0.0
SOIL: RABUNSE (B)

0-4 0.0053 0.32 100.0 83.0 440 409 409 113 78 0.0
4-28 0.0039 0.28 1000 79.1 313 300 300 154 112 0.0
28 - 39 0.0055 0.28 100.0 827 431 395 395 109 75 0.0
SOIL: RABUNST (B)

0-9 0.0093 020 100.0 81.3 385 271 271 77 54 00
9-37 0.0039 028 1000 785 294 279 279 153 112 0.0
37 - 48 0.0057 0.28 100.0 820 409 370 370 108 75 0.0
SOIL: RAINSFL (D)

0-12 0.0078 0.28 100.0 889 634 400 389 48 30 0.0
12 - 40 0.0077 0.24 100.0 83.0 443 328 328 76 52 00
40 - 62 0.0069 0.28 100.0 832 447 356 356 84 57 00
62-79 0.0114 0.28 100.0 796 330 228 228 82 58 00
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Particle Sizes (mm)

1
0.004 0.003 0.001

Depth D15(mm) K 14 1.0  0.063 0.044 0.038
SOIL: REDBAY (B)
0-6 0.0176 020 100.0 864 552 207 207 40 26 0.0
6-20 0.0188 0.15 100.0 836 461 196 196 50 34 00
20 - 52 0.0224 0.17 100.0 793 319 174 174 72 52 00
52 - 72 0.0080 0.24 100.0 805 360 284 284 90 63 00
SOIL: REMBERT (D)
0-5 0.0064 0.24 1000 86.8 566 456 453 7.0 44 0.0
5-33 0.0049 0.20 100.0 80.8 369 348 348 130 93 00
33-54 0.0133 0.17 1000 78.2 284 202 202 90 65 0.0
54 - 65 0.0136 0.17 100.0 850 50.6 235 235 48 32 00
SOIL: RESOTA (A)
0-80 0.0467 0.02 1000 967 893 05 05 05 04 0.0
SOIL: RIDGELAND (B/D)
0-8 0.0455 010 100.0 930 768 88 88 15 10 00
8-15 0.0459 015 1000 92.8 764 68 68 15 1.0 0.0
15 - 35 0.0463 015 100.0 927 759 48 48 14 10 00
35- 80 0.0463 0.15 100.0 927 759 48 48 14 10 00
SOIL: RIMINI (A)
0-58 0.0463 010 100.0 976 920 24 24 04 03 00
58 - 70 0.0462 0.10 100.0 954 848 43 43 09 06 00
70 - 80 0.0463 0.10 1000 976 920 24 24 04 03 0.0
SOIL: RION (B)
0-7 0.0120 024 100.0 87.9 603 268 266 39 24 00
7-38 0.0103 020 100.0 812 381 254 254 74 52 00
38-60 0.0144 020 100.0 886 626 239 237 34 21 00
SOIL: RIONGR (B)
0-7 0.0447 020 100.0 859 537 133 133 35 24 00
7-38 0.0462 0.17 100.0 782 284 129 129 74 52 0.0
38 - 60 0.0206 0.17 100.0 87.9 604 193 193 33 21 00
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

0-7 0.0100 0.24 1000 89.1 643 315 310 40 24 0.0

7-38 0.0101 020 1000 816 396 261 261 72 50 0.0

38-60 0.0144 020 1000 886 626 239 237 34 21 00

SOIL: RIVERVIEW (B)

0-6 0.0065 0.32 1000 90.1 676 508 490 58 36 0.0

6-39 0.0053 0.24 1000 90.5 688 615 608 83 52 0.0

39-70 0.0179 0.17 1000 88.0 605 209 209 34 21 0.0

SOIL: ROANOKEPO (D)

0-7 0.0052 0.37 100.0 90.0 67.0 600 585 93 60 00

7-50 0.0045 0.24 100.0 83.7 464 445 445 133 93 0.0

50 — 72 0.0073 024 100.0 832 447 344 344 79 54 0.0

SOIL: ROSEDHU (B/D)

0-11 0.0460 0.10 1000 947 826 54 54 10 07 0.0

11-25 0.0462 0.10 1000 934 782 52 52 13 09 0.0

25-53 0.0462 0.10 1000 947 825 44 44 10 07 0.0

53-70 0.0462 0.10 1000 934 782 52 52 13 09 0.0

70 - 80 0.0462 0.10 1000 947 825 44 44 10 07 0.0

SOIL: RUTLEGE (B/D)

0-18 0.0441 0.17 1000 923 746 146 143 19 12 0.0

18- 60 0.0455 0.17 1000 918 729 91 91 18 12 0.0

SOIL: RUTLEGEPO (B/D)

0-18 0.0441 017 1000 923 746 146 143 19 12 00

18 - 60 0.0455 017 1000 918 729 91 91 18 12 0.0

SOIL: SALUDA (C)

0-5 0.0141 020 1000 87.1 57.7 237 237 38 24 0.0

5-16 0.0151 0.20 100.0 80.0 342 204 204 73 52 00

SOIL: SANTEE (D)

0-6 0.0065 028 1000 855 522 428 428 73 47 0.0

6-48 0.0045 0.32 1000 851 511 480 475 133 93 0.0
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: SANTUC (2)
0-3 0.0206 0.24 1000 876 592 193 193 35 22 0.0
3-9  0.0207 0.24 100.0 887 627 194 194 31 19 00
9-26 0.0087 0.28 100.0 837 464 309 309 66 44 00
26 - 41 0.0073 028 100.0 812 381 309 309 91 63 00
41-60 0.0088 0.28 1000 851 511 324 324 56 36 0.0
SOIL: SAPELO (D)
0-17 0.0453 017 1000 949 833 88 85 11 07 0.0
17 - 25 0.0452 0.15 1000 924 751 99 99 17 11 0.0
25-49 0.0460 0.17 1000 934 784 62 62 13 09 0.0
49 - 84 0.0204 024 1000 81.0 374 184 184 62 44 0.0
SOIL: SATILLA (D)
0-5 0.0053 0.24 1000 895 654 585 573 90 58 0.0
5-24 0.0056 0.24 1000 885 621 549 545 82 52 0.0
SOIL: SCRANTON (A/D)
0-7 0.0194 0.15 100.0 90.6 69.0 205 202 27 17 0.0
7-41 0.0455 0.10 1000 90.1 675 95 95 22 15 0.0
41-720.0467 010 1000 913 715 36 36 16 12 0.0
SOIL: SEABROOK (C)
0-8 0.0454 0.10 1000 907 694 98 98 21 14 0.0
8-81 0.0454 0.10 1000 90.7 694 98 98 21 14 0.0
SOIL: SEAGATE (A/D)
0-12 0.0452 0.10 100.0 97.8 926 89 8.1 05 03 0.0
12 - 28 0.0445 0.15 100.0 917 726 133 133 20 13 00
28 -36 0.0452 010 100.0 956 856 91 86 09 06 00
36 - 40 0.0312 0.28 100.0 804 356 158 158 61 44 0.0
40 - 64 0.0054 0.32 1000 88.0 606 549 546 91 58 0.0
SOIL: SEEWEE (B)
0-21 0.0452 010 100.0 938 797 99 99 14 09 00
21-30 0.0459 010 100.0 947 827 59 59 11 07 00
30 - 65 0.0460 010 100.0 947 826 54 54 10 07 00
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| Particle Sizes (mm) |

1
Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: SHELLBLUFF (B)
0-5 0.0052 0.28 1000 89.3 649 583 570 93 60 0.0
5-70 0.0054 0.28 100.0 90.0 67.1 593 581 82 52 0.0
SOIL: SMITHBORO (D)
0-6 0.0064 0.37 100.0 933 781 575 537 47 29 00
6-75 0.0045 0.32 1000 844 488 463 460 133 93 0.0
SOIL: SPRAY (B)
0-6 0.0061 043 100.0 854 51.9 447 447 82 54 00
6-17 0.0046 0.28 100.0 83.0 440 424 424 132 93 00
SOIL: STALLINGS (C)
0-12 0.0125 020 100.0 888 630 264 261 36 22 00
12 - 42 0.0155 0.17 100.0 87.8 599 226 226 36 22 0.0
42 -80 0.0159 0.17 100.0 894 651 227 225 31 19 00
SOIL: STONEVILLE (B)
0-5 0.0081 0.32 1000 858 535 355 354 57 36 0.0
5-13 0.0062 0.32 1000 88.9 636 505 498 66 41 0.0
13- 38 0.0048 0.28 1000 81.7 39.8 378 378 131 93 0.0
38 - 48 0.0064 0.24 100.0 86.8 56.6 456 453 7.0 44 0.0
SOIL: STONO (B/D)
0-17 0.0084 0.24 100.0 885 621 366 361 47 29 00
17 - 37 0.0121 0.15 100.0 80.6 361 229 229 74 52 0.0
37 - 54 0.0454 0.10 100.0 90.8 69.7 108 108 21 14 0.0
SOIL: SUCHES (B)
0-9 0.0072 0.24 1000 88.3 616 420 414 55 34 0.0
9-31 0.0059 0.28 100.0 857 53.1 466 466 84 55 0.0
31-42 0.0077 0.28 100.0 847 497 356 356 65 42 0.0
SOIL: SUFFOLK (B)
0-11 0.0075 0.32 100.0 921 741 467 438 39 24 0.0
11 - 47 0.0084 0.24 100.0 84.2 481 324 324 64 42 0.0
47 - 65 0.0233 0.15 1000 917 728 193 186 22 14 0.0
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: SUMMERTON (B)
0-8 0.0088 0.32 1000 889 635 354 348 44 27 0.0
8-72 0.0046 028 1000 78.8 304 286 286 141 102 0.0
SOIL: SUNSWEET (C)

0-4 0.0277 0.24 1000 886 627 169 169 30 19 0.0
4-11 0.0080 0.37 1000 77.3 255 221 221 119 87 0.0
11-60 0.0053 0.28 100.0 80.8 367 342 342 124 88 0.0
SOIL: SYLACAUGA (D)

0-5 0.0068 0.37 1000 931 774 539 501 42 26 0.0
5-50 0.0053 0.32 1000 91.8 729 646 626 82 52 0.0
50 - 60 0.0174 0.17 100.0 88.0 605 212 212 34 21 0.0
SOIL: TALLADEGA (C)

0-9 0.0085 0.32 100.0 843 485 324 324 62 41 0.0
9-22 0.0231 0.28 1000 789 307 174 171 74 54 0.0
SOIL: TALLAPOOSA (C)

0-4 0.0100 0.32 1000 858 534 297 296 49 31 0.0
4-10 0.0070 0.37 100.0 847 498 39.0 390 72 47 0.0
10 - 19 0.0091 020 1000 86.2 546 323 321 51 32 0.0
SOIL: TALLAPOOSAGR (C)

0-4 0.0115 0.24 1000 855 522 265 265 48 31 0.0
4-10 0.0078 0.37 1000 83.8 469 341 341 70 47 00
10-19 0.0100 020 1000 855 524 294 294 50 32 0.0
SOIL: TATE (B)

0-7 0.0075 024 1000 90.0 67.1 435 417 47 29 0.0
7-46 0.0069 0.28 100.0 853 517 405 405 69 44 0.0
46-72 0.0118 0.17 1000 904 685 290 278 31 19 0.0
SOIL: TATUM (B)

0-6 0.0053 0.32 1000 86.0 540 498 498 99 65 0.0
6-42 0.0043 028 1000 81.0 376 361 361 143 102 0.0
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Particle Sizes (mm)

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: TATUMGR (B)

0-6 0.0079 020 1000 854 520 360 59 60 38 0.0
6-42 0.0046 0.28 100.0 78.8 304 286 286 141 102 0.0
SOIL: TAWCAW (C)

0-5 0.0043 0.32 1000 85.0 50.6 47.5 469 139 98 0.0
5-58 0.0043 0.37 1000 80.9 372 356 356 143 102 0.0
SOIL: TETOTUM (C)

0-9 0.0070 0.37 1000 90.3 682 471 451 50 31 0.0
9-48 0.0067 0.32 1000 84.3 485 392 392 7.8 52 0.0
48 - 72 0.0099 0.32 100.0 851 511 294 294 53 34 00
SOIL: TIFTON (B)

0-10 0.0443 0.10 1000 92.8 763 139 135 1.7 11 0.0
10 - 18 0.0442 0.24 1000 827 431 146 146 48 34 0.0
18 - 33 0.0231 0.24 1000 789 307 171 171 74 54 0.0
33-64 0.0133 0.17 100.0 785 292 204 204 88 63 00
64 - 85 0.0147 0.17 100.0 776 265 191 191 94 68 0.0
SOIL: TOCCOA (B)

0-10 0.0074 0.24 100.0 927 761 485 451 37 23 0.0
10-60 0.0109 0.20 100.0 90.3 682 308 295 33 20 00
SOIL: TOISNOT (B/D)

0-13 0.0070 015 100.0 912 712 488 462 47 29 00
13-28 0.0120 0.32 100.0 90.3 683 286 275 31 19 00
28 - 45 0.0140 043 100.0 897 663 251 245 31 19 00
45- 80 0.0086 0.37 100.0 837 465 312 312 66 44 00
SOIL: TOMAHAWK (A)

0-24 0.0441 010 100.0 935 785 145 139 16 10 00
24 -42 0.0140 0.15 100.0 89.7 663 251 245 31 19 00
42 -80 0.0455 010 100.0 930 768 88 88 15 10 00
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: TOMOTLEY (B/D)
0-13 0.0065 020 1000 92.0 737 537 508 50 31 0.0
13 — 44 0.0077 020 100.0 83.0 443 328 328 76 52 0.0
44 - 59 0.0079 0.20 1000 815 391 303 303 85 58 0.0
SOIL: TORHUNTA (C)

0-15 0.0130 0.10 100.0 886 624 256 254 36 22 0.0
15-40 0.0178 0.15 100.0 87.6 59.4 208 208 35 22 0.0
40 - 80 0.0448 0.10 100.0 88.0 604 126 126 29 19 0.0
SOIL: TOTNESS (2)

0-7 0.0155 0.10 100.0 87.8 59.9 226 226 36 22 0.0
7-48 0.0460 0.05 1000 905 686 73 73 20 14 0.0
48 - 74 0.0077 0.28 1000 86.1 543 375 373 58 37 0.0
74 -80 0.0151 0.10 1000 89.5 654 238 233 31 19 0.0
SOIL: TRANSYLVANIA (B)

0-27 0.0065 0.37 1000 929 767 558 522 47 29 0.0
27 - 60 0.0058 0.32 1000 90.1 676 565 550 7.0 44 0.0
SOIL: TROUP (A)

0-53 0.0258 0.10 1000 916 724 182 177 22 14 0.0
53-80 0.0146 0.20 1000 80.6 363 21.0 210 69 49 0.0
SOIL: TURBEVILLE (C)

0-10 0.0079 0.32 1000 87.1 575 377 373 54 34 0.0
10 - 72 0.0048 0.24 100.0 82.9 438 417 417 126 88 0.0
SOIL: TUSQUITEE (B)

0-10 0.0079 0.28 100.0 904 685 416 396 42 26 0.0
10 — 48 0.0087 020 1000 89.3 650 367 354 42 26 0.0
48 -60 0.0169 0.17 1000 87.0 573 213 213 38 24 0.0
SOIL: TUSQUITEEST (B)

0-10 0.0141 0.17 100.0 87.1 57.7 237 237 38 24 0.0
10 - 48 0.0087 0.20 1000 89.3 650 367 354 42 26 0.0
48 - 60 0.0169 0.15 100.0 87.0 57.3 213 213 38 24 0.0
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: UCHEE (A)

0-26 0.0325 0.10 1000 919 734 164 160 20 13 0.0
26 -39 0.0120 0.24 100.0 84.0 475 250 250 55 37 0.0
39 - 47 0.0075 0.28 1000 795 325 273 273 103 7.3 0.0
47 - 66 0.0093 0.28 1000 81.3 385 271 271 77 54 0.0
66 - 84 0.0303 0.24 1000 886 626 163 163 3.0 19 0.0
SOIL: UDIPSAMMENTS (2)

0-60 0.0461 0.10 1000 899 668 74 74 21 15 0.0
SOIL: UDORTHENTS (Z)

0-60 0.0063 0.28 100.0 839 472 397 397 87 58 00
SOIL: VANCE (C)

0-5 0.0070 0.28 1000 835 458 360 360 80 54 0.0
5-29 0.0048 0.28 1000 81.5 393 373 373 131 93 0.0
SOIL: VARINA (C)

0—14 0.0144 0.17 100.0 86.8 567 234 234 40 25 0.0
14 - 38 0.0290 0.28 100.0 752 185 153 153 124 93 0.0
38 - 80 0.0098 0.28 100.0 77.1 246 205 205 113 83 0.0
SOIL: VARINAGR (C)

0—14 0.0299 0.17 100.0 90.3 681 165 165 25 16 0.0
14 - 38 0.0078 0.28 100.0 77.9 274 235 235 114 83 0.0
38 — 80 0.0089 028 1000 774 256 215 215 114 83 0.0
SOIL: VAUCLUSE (C)

0-15 0.0081 0.32 100.0 836 46.0 325 325 7.0 47 0.0
15-29 0.0207 0.24 1000 794 323 179 179 72 52 0.0
29 - 58 0.0491 0.24 100.0 764 226 117 117 83 61 00
58 -72 0.0188 0.17 100.0 836 461 196 196 50 34 0.0
SOIL: VAUCLUSEGR (C)

0-15 0.0154 0.15 100.0 856 527 221 221 44 29 0.0
15-29 0.0207 0.24 1000 794 323 179 179 72 52 0.0
29 - 65 0.0491 0.24 1000 764 226 117 117 83 64 0.0
65-80 0.0188 0.17 100.0 836 46.1 196 196 50 34 0.0
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: WADMALAW (D)
0-13 0.0098 020 1000 89.2 645 328 318 39 24 00
13- 33 0.0069 0.17 1000 84.0 474 376 376 7.8 52 0.0
33-83 0.0055 0.17 1000 856 528 480 480 96 63 0.0
SOIL: WAGRAM (A)
0-24 0.0369 0.15 1000 924 750 156 152 19 12 0.0
24 -75 0.0126 020 100.0 82.0 410 233 233 64 44 0.0
SOIL: WAHEE (D)
0-11 0.0068 028 1000 88.8 631 460 448 58 36 0.0
11 -56 0.0048 0.28 1000 81.2 384 363 363 130 93 0.0
SOIL: WAKULLA (A)
0-24 0.0455 010 1000 930 768 88 88 15 1.0 0.0
24 - 42 0.0445 0.10 1000 93.3 780 128 124 16 10 0.0
42 -80 0.0461 0.10 1000 927 762 58 58 14 10 0.0
SOIL: WALHALLABO (B)
0-5 0.0113 0.10 1000 89.2 646 291 284 36 22 0.0
5-46 0.0077 020 100.0 83.0 443 328 328 76 52 0.0
46 - 65 0.0151 0.10 100.0 84.8 502 221 221 48 32 0.0
SOIL: WANDO (A)
0-51 0.0458 0.10 1000 89.0 637 87 87 24 17 0.0
51-72 0.0459 010 1000 922 744 69 69 16 11 0.0
SOIL: WATAUGA (B)
0-7 0.0084 024 1000 884 619 368 360 47 29 0.0
7-28 0.0071 028 1000 842 482 374 374 74 49 00
28-72 0.0157 0.24 1000 87.1 5752 22 222 38 24 0.0
SOIL: WATEREE (B)
0-3 0.0178 020 1000 87.6 59.4 208 208 35 22 0.0
3-22 0.0155 020 1000 87.8 599 226 226 36 22 0.0
22 -27 0.0441 0.17 1000 89.8 666 148 148 26 17 0.0
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: WEDOWEE (B)
0-10 0.0068 0.28 100.0 846 493 391 391 74 49 0.0
10 - 14 0.0074 0.28 100.0 84.8 502 372 372 66 43 0.0
14 - 32 0.0064 0.28 100.0 80.1 344 304 304 110 7.8 00
32-60 0.0092 0.28 100.0 834 456 294 294 65 44 00
SOIL: WEDOWEEBO (B)

0-10 0.0141 020 100.0 87.1 57.7 237 237 38 24 0.0
10 - 14 0.0074 0.28 100.0 84.8 502 372 372 66 43 0.0
14 - 32 0.0064 0.28 100.0 80.1 344 304 304 110 78 0.0
32-60 0.0092 0.28 100.0 834 456 294 294 65 44 0.0
SOIL: WEHADKEE (D)

0-8 0.0059 0.32 1000 89.3 649 545 534 72 45 0.0
8-40 0.0059 0.32 1000 865 557 486 486 81 52 0.0
SOIL: WHITESTORE (2)

0-6 0.0052 0.37 1000 86.0 539 499 496 105 7.0 0.0
6-35 0.0038 0.37 100.0 84.0 47.4 465 465 159 11.2 0.0
35-53 0.0061 0.32 1000 859 536 463 463 79 51 0.0
SOIL: WICKHAM (B)

0-6 0.0077 024 1000 83.0 443 328 328 76 52 0.0
6-50 0.0077 0.24 1000 83.0 443 328 328 7.6 52 0.0
SOIL: WICKSBURG (B)

0-26 0.0245 0.10 100.0 906 69.0 183 180 25 16 0.0
26 - 30 0.0062 020 100.0 834 455 388 388 93 63 00
30 - 65 0.0052 0.24 100.0 835 458 429 429 113 7.8 00
SOIL: WILKES (C)

0-6 0.0070 0.28 1000 835 458 360 360 80 54 0.0
6-13 0.0058 0.32 1000 852 513 451 451 89 58 0.0
SOIL: WILKESST (C)

0-6 0.0144 0.17 100.0 871 576 234 234 38 24 00
6-13 0.0058 028 100.0 852 513 451 451 89 58 0.0
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| Particle Sizes (mm) :
Depth D15(mm) K 1.4 1.0  0.063 0.044 0.038 0.004 0.003 0.001

SOIL: WILLIMAN (B/D)

0-26 0.0219 0.15 1000 918 731 199 192 22 1.4 0.0
26 - 80 0.0097 0.15 1000 80.2 350 253 253 83 5.8 0.0
SOIL: WINNSBORO (D)

0-9 0.0068 0.32 100.0 89.7 66.2 476 46.0 55 3.4 0.0
9-20 0.0045 0.20 100.0 83.7 464 445 445 133 93 0.0
20 - 51 0.0082 0.28 100.0 83.2 447 317 317 7.2 4.9 0.0

SOIL: WITHERBEE (A/D)

0-25 0.0456 0.10 1000 955 853 73 71 09 06 0.0
2599 0.0461 010 1000 934 783 57 57 13 09 00
SOIL: WOODINGTON (B/D)

0-12 0.0125 020 1000 88.8 63.0 264 261 36 22 0.0
12 - 47 0.0125 020 1000 88.8 63.0 264 261 36 22 0.0
47 - 85 0.0172 0.10 1000 885 623 214 214 33 20 0.0
SOIL: WORSHAM (D)

0-8 0.0066 0.37 100.0 90.6 69.0 507 486 55 34 0.0
8-50 0.0059 0.28 100.0 80.0 343 311 311 116 83 0.0
50 - 70 0.0080 0.28 100.0 83.3 453 326 326 73 49 0.0
SOIL: YAUHANNAH (D)

0-9 0.0126 020 1000 858 534 250 250 45 29 0.0
9-52 0.0151 0.24 1000 80.0 42 204 204 73 52 0.0
52-62 0.0118 0.24 100.0 836 462 250 250 58 39 0.0
62 - 75 0.0207 0.17 100.0 887 627 194 194 31 19 0.0
SOIL: YEMASSEE (C)

0-12 0.0126 020 100.0 858 534 250 250 45 29 0.0
12 -50 0.0077 020 100.0 83.0 443 328 328 76 52 0.0
50 - 75 0.0146 020 100.0 80.2 350 208 208 72 51 0.0
SOIL: YEMASSEEFL (C)

0-12 0.0126 0.20 100.0 858 534 250 250 45 29 0.0
12 -50 0.0077 0.20 100.0 83.0 443 328 328 76 52 0.0
50 — 75 0.0146 020 1000 802 350 208 208 72 51 00
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| Particle Sizes (mm) |

Depth D15(mm) K 14 1.0  0.063 0.044 0.038 0.004 0.003 0.001
SOIL: YEMASSEEOCFL (C)

0-12 0.0126 020 100.0 858 534 250 250 45 29 00
12 -50 0.0077 020 100.0 83.0 443 328 328 76 52 00
50 - 75 0.0146 020 100.0 802 350 208 =208 72 51 00
SOIL: YONGES (D)

0-14 0.0084 020 1000 885 621 366 361 47 29 0.0
14 - 42 0.0068 0.17 1000 83.3 451 362 362 84 57 0.0
42 -60 0.0079 0.20 100.0 84.2 480 340 340 67 44 0.0
SOIL: YONGESFL (D)

0-14 0.0063 0.28 100.0 91.1 707 543 520 58 36 0.0
14 - 42 0.0068 0.17 1000 833 451 362 362 84 57 00
42 -60 0.0079 020 100.0 842 480 340 340 67 44 0.0

- Hydrologic soil group “Z” denotes that this information was
missing from available data bases.
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APPENDIX F

SOUTH CAROLINA RAINFALL DATA

ADAPTED FROM

“Precipitation-Frequency Atlas of the United States"
NOAA Atlas 14, Volume 2, Version 2 (draft)
G.M. Bonnin, D. Todd, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2004

NOTE: Rainfall data for counties listed were averaged when multiple or no rainfall station
data was available.

SCDES 03/2025
F-1



RETURN PERIOD 24 HOUR STORM EVENT (INCHES)

CountyName | 1 | 2 | 5 | 10 | 25 | 50 | 100 | R Factors
Abbeville Sl 355 4.4 Bt G5 T 9.2 250
Aiken 3:2 e (I 4.6 543 6:5 7:4 8.4 250
Allendale 3.4 3.8 el 6.0 7o (0 7.8 8.9 300
Anderson 3.3 3.6 4.5 5.5 6.6 7.9 9.4 275
Bamberg 3.4 395 4.6 55 6.8 8.1 9.4 300
Barnwell 3.3 3.6 4.5 5.3 6.4 7.3 8.4 275
Beaufort 3.7 4.5 5) 8 6.9 8.4 9.7 1kl 0] 400
Berkeley (North) 3:5 3.8 5.0 5.9 T2 8.2 9.4 350
Berkeley (South) 3.6 4.0 5 e 6.2 7a S 8.6 958 350
Calhoun 3.3 3.5 4.5 5.4 6.7 7.9 9.3 275
Charleston S8 493 525 6.6 8.0 9.2 10.4 400
Cherokee 3.0 37 4.7 5.4 6.4 7:3 8.1 275
Chester 2059 3.6 4.6 5) o8] (6 3 7.1 8.0 250
Chesterfield 3.1 345 4.5 5.3 6.6 Tl 9.0 275
Clarendon 3.4 Sl 4.7 506 =10 oy G5 300
Colleton (North) 3.5 3a B 4.5 5.4 6.7 7.9 9.2 350
Colleton (South) 3.6 4.0 5 6.1 S 8.6 9.7 350
Darlington 3:2 ] 4.5 5.4 6.7 8.0 9.3 300
Dillon 3.3 3.6 407 5.5 6.8 8.8 10.0 325
Dorchester (North) 3.4 3.8 4.9 5.8 7.1 8.1 9.3 325
Dorchester (South) 306 4.2 Bl ord 7.8 8.9 10.1 325
Edgefield 3.2 3.1 4.5 5.2 6.3 7.2 8.2 250
Fairfield 3.0 305 4.4 Bl 6.2 ol 8.0 250
Florence (North) 3:3 3.5 445 5.4 6.7 7:9 9. 2 325
Florence (South) 203 3.7 4.7 56 70 8.2 9.6 325
Georgetown (East) 3.6 4.6 5.9 7.0 8.5 9.8 11.1 350
Georgetown (West) 3.6 3.9 ol 6.0 7.4 8.4 9.6 350
Greenville (North) 4.0 4.2 5:3 6.1 733 8.3 9.3 300
Greenville (South) 3.4 BN 4.6 5.4 6.7 7.8 9.1 300
Greenwood 3.1 3.5 4.4 55l 6.4 7.6 9.0 250
Hampton (North) 3.4 3-8 4.9 5k 3 e 8.2 9.3 825
Hampton (South) 3.4 4.2 5.4 6.4 7.8 9.0 10.2 325
Horry (North) 3.4 4.1 5.3 6153 79 S 3 10.8 350
Horry (South) 3.6 42 5l 6.4 7.8 9.0 10.2 350
Jasper S5 4.2 5.4 6.4 7.8 9.0 o). 2 350
Kershaw 3, L 3.5 4.4 5ol 6.2 T L B 1 275
Lancaster 3510 S ) 4.4 52 602 7550 i239 250
Laurens 3.1 3.6 4.4 5.2 6.5 7.7 9.2 250
Lee 3.2 305 4.5 5.4 6.7 7.9 O3 205
Lexington 31 36 4.5 53 6.4 T 3 8+ 3 250
Marion (North) Sl3 3.7 4.8 S 7 6.9 8.0 9.1 325
Marion (South) 3.4 4.2 5.5 6.5 7.9 9.1 10.3 325
Marlboro 22 85 4.5 5.4 65 S5 815 300
McCormick 3.2 3.5 4.4 5.2 6.4 7.5 8.9 250
Newberry S0 5196 4.5 5.3 6.4 7o 8.4 250
Oconee (North) 4.5 4.7 5.8 657 7.8 8.8 9.8 300
Oconee (South) 255 3.8 4.7 S)ptd) 6.6 7.6 8.6 300
Orangeburg (East) 3.3 3.8 4.9 5.8 7.1 8.1 9.3 275
Orangeburg (West) Sioo) 3.6 4.5 5.4 6.8 8.0 9L 3 205
Pickens (North) 4.2 Bl 6.2 T2 8:5 9.5 10.6 300
Pickens (South) 3.7 4.1 50 58 6.9 N3 8.8 300
Richland 3y L 3.6 4.5 53 6.4 7:3 8. 3 275
Saluda 3.4 3.6 4.5 5.2 653 2 852 250
Spartanburg (NW) 3.4 4.5 5.5 6.3 7.5 8.5 9.5 300
Spartanburg (NE) 5 dL SHS 4.8 55 G5 7.4 83 205
Spartanburg (SE) 3:1 346 4.5 DuD 6.4 7:8 9:3 275
Spartanburg (SW) Sl Sl 4.6 5.4 6.7 Fos 9.4 275
Sumter 3.2 3.6 4.6 5.5 6.9 8. 1. 9.5 275
Union 8.0 8116 4.5 o 2 615 Tl Sl 250
Williamsburg 3.4 4.1 5.3 6.2 7 .16 8.7 9.9 325
York 288 316 4.5 15) 528} 6198 Gl T & 250
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APPENDIX G

EROSION CONTROL STANDARD
DETAILS
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Standard Details
No. Description
EC-01 Tracking

EC-02 Stair Step Grading
EC-03 Slope Grooving
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APPENDIX H

SEDIMENT CONTROL
STANDARD DETAILS
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Standard Details

No. Description
SC-01 Dry Sediment Basin (3 Pages)
SC-01A Wet Sediment Basin (3 Pages)
SC-02 Sediment Trap (2 Pages)
SC-03 Silt Fence (2 Pages)
SC-04 Rock Ditch Check (2 Pages)
SC-05 Sediment Tube (2 Pages)
SC-06 Stabilized Construction Entrance (2 Pages)
SC-06A Individual Residential Lot Stabilized Construction Entrance (2 Pages)
SC-07 Type A - Filter Fabric Inlet Protection (2 Pages)
SC-07A Type A — Sediment Tube Inlet Protection (2 Pages)
SC-08 Type B — Wire Mesh and Stone Inlet Protection (2 Pages)
SC-09 Type C - Block and Gravel Drop Inlet Protection (2 Pages)
SC-10 Type E — Surface Course Curb Inlet Filters (2 Pages)
SC-11 Type F —Inlet Tubes (2 Pages)
SC-12 Rock Sediment Dike (2 Pages)
SC-13 Porous Baffles (2 Pages)
SC-14 Silt Fence Rock Outlet
SC-15 Temporary Stockpile Area
SCDES 03/2025
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DRY SEDIMENT BASIN SECTIONAL VIEW
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DRY SEDIMENT BASIN PLAN VIEW
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DRY SEDIMENT BASIN —

1.

GENERAL NOTES

Sediment basins should not be placed in Waters of the State or USGS
blue—line streams (unless approved by Federal Authorities).

Sediment basin’s side slopes shall be seeded and, when necessary,
stabilized with vegetative or synthetic matting to prevent the formation of
rills and gullies.

Install three (3) rows of porous baffles with a minimum spacing of 10
feet. Baffles should ultimately be placed to maximize the space between
each row of baffles and the basin’s inlets/outlets. Only two (2) rows of
baffles are necessary for basins that are less than 50 feet in length.

Porous Baffles should be composed of coir—based materials or TRMs with
a light penetration (open spaces) between 10—35%. These materials should
not have loose straw. Silt Fence may not be used as Porous Baffles.

Each porous baffles shall be installed across the entire width of the basin
and along the basin’s side slope until the height of the baffle intersects
the slope.

Install skimmer and coupling (as necessary) to riser structure at orifice
along bottom of the principle spillway’s riser structure. (Refer to skimmer
manufacturer for installation procedures and skimmer specifications.)

Skimmer should be equipped with a mechanism, such as a rope, to allow
easy access to skimmer to unclogged orifice or perform other necessary
maintenance.

Stormwater runoff entering the basin must be directed into proper BMPs
to prevent erosion along side slopes and to prevent scour at the basin's
inlets.

The forebay berm should consist of riprap, gabion, or an earthen berm
with a rock filled outlet that is constructed across the bottom of the
basin’s width.

10. An additional cleanout stake for the forebay area is recommended and

1.

should be marked for cleanout at 50% of provided sediment storage.

The elevation of the emergency spillway should be at least 1 foot below
the top of the embankment. The emergency spillway should not be located
on fill material, when possible. Riprap and geotextile liner should be
placed on all spillways that must be located on fill material.

DRY SEDIMENT BASIN
1.

INSPECTION AND MAINTENANCE

The key to a functional sediment basin is weekly inspections, routine
maintenance, and regular sediment removal.

Attention to sediment accumulations within the basin is extremely
important. Accumulated sediment deposition should be continually
checked and removed when necessary.

Remove accumulated sediment when it reaches 50% of the design
sediment storage volume or 1/2 the height of the riser structure,
whichever is reached first.

Removed sediment from the basin shall be placed in stockpile storage
areas or spread thinly across the disturbed area. Stabilize the removed
sediment after it is relocated.

Inspections of sediment basins should be conducted once every calendar
week and, as recommended, within 24—hours of each rainfall event that
produces ¥ —inch or more of precipitation.

All temporary sediment basins, which are not to be converted to a
detention basin post—construction, should be removed within 30 days
after final site stabilization is achieved.

Disturbed areas resulting from the removal of the sediment basin should
be permanently stabilized and additional BMPs, such as silt fence,
should be utilized to accept stormwater runoff from this disturbed area
until final stabilization is reached.

South Carolina Department
of Environmental Services
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WET SEDIMENT BASIN SECTIONAL VIEW
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WET SEDIMENT BASIN PLAN VIEW
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WET SEDIMENT BASIN —

1.

GENERAL NOTES

basins should not be placed in Waters of the State or USGS
streams (unless approved by Federal Authorities).

Sediment
blue—line

Sediment basin’s side slopes shall be seeded and, when necessary,
stabilized with vegetative or synthetic matting to prevent the formation of
rills and gullies.

Install three (3) rows of porous baffles with a minimum spacing of 10
feet. Baffles should ultimately be placed to maximize the space between
each row of baffles and the basin’s inlets/outlets. Only two (2) rows of
baffles are necessary for basins that are less than 50 feet in length.

Porous Baffles should be composed of coir—based materials or TRMs with
a light penetration (open spaces) between 10—35%. These materials should
not have loose straw. Silt Fence may not be used as Porous Baffles.

Each porous baffles shall be installed across the entire width of the basin
and along the basin’s side slope until the height of the baffle intersects
the slope.

Install skimmer and coupling (as necessary) to riser structure at orifice
along bottom of the principle spillway’s riser structure. (Refer to skimmer
manufacturer for installation procedures and skimmer specifications.)

Skimmer should be equipped with a mechanism, such as a rope, to allow
easy access to skimmer to unclogged orifice or perform other necessary
maintenance.

Stormwater runoff entering the basin must be directed into proper BMPs
to prevent erosion along side slopes and to prevent scour at the basin's
inlets.

The forebay berm should consist of riprap, gabion, or an earthen berm
with a rock filled outlet that is constructed across the bottom of the
basin’s width.

10. An additional cleanout stake for the forebay area is recommended and

11.

should be marked for cleanout at 50% of provided sediment storage.

The elevation of the emergency spillway should be at least 1 foot below
the top of the embankment. The emergency spillway should not be located
on fill material, when possible. Riprap and geotextile liner should be
placed on all spillways that must be located on fill material.

WET SEDIMENT BASIN
1.

INSPECTION AND MAINTENANCE

The key to a functional sediment basin is weekly inspections, routine
maintenance, and regular sediment removal.

Attention to sediment accumulations within the basin is extremely
important. Accumulated sediment deposition should be continually
checked and removed when necessary.

Remove accumulated sediment when it reaches 50% of the design
sediment storage volume or 1/2 the height of the riser structure,
whichever is reached first.

Removed sediment from the basin shall be placed in stockpile storage
areas or spread thinly across the disturbed area. Stabilize the removed
sediment after it is relocated.

Inspections of sediment basins should be conducted once every calendar
week and, as recommended, within 24—hours of each rainfall event that
produces Y%—inch or more of precipitation.

All temporary sediment basins, which are not to be converted to a
detention basin post—construction, should be removed within 30 days
after final site stabilization is achieved.

Disturbed areas resulting from the removal of the sediment basin should
be permanently stabilized and additional BMPs, such as silt fence,
should be utilized to accept stormwater runoff from this disturbed area
until final stabilization is reached.

South Carolina Department of
Environmental Services

WET SEDIMENT BASIN
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SEDIMENT TRAP PLAN VIEW
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SEDIMENT TRAP —
1.

GENERAL NOTES

Sediment traps should not be placed in Waters of the State or USGS
blue—line streams (unless approved by Federal Authorities).

The rock outlet structure shall consist of 12—inch D50 riprap. The
upstream face of this outlet shall consist of a 1—foot thick layer of
1—inch D50 washed stone. The maximum steepness of the rock outlet
structure shall be 2:1.

Both the rock outlet and the stone apron shall have an underlying layer
of non—woven geotextile filter fabric.
All internal side slopes of the sediment trap should be 3:1 or flatter.

A sediment cleanout stake should be installed and marked to remove
sediment at 50% of the sediment storage volume.

At least two (2) porous baffles shall be installed within the sediment
trap. There should be at least 10 linear feet between each baffle and

between any row of baffles and any of the sediment trap’s inlets/outlets.

After construction of each sediment trap, the area disturbed to construct
the trap should be promptly stabilized, including all side slopes.

The following sediment trap requirements shall be maintained:

—  Maximum embankment height shall be 5—feet.
— Maximum riprap outlet height shall be 3.5—feet.

Minimum width at bottom of riprap outlet shall be 3—feet.
—  Minimum flow length at top of riprap outlet shall be 2—feet.

SEDIMENT TRAP —
1.

N

INSPECTION AND MAINTENANCE

The key to a functional sediment trap is weekly inspections, routine
maintenance and regular sediment removal.

Attention to sediment accumulations within the trap is extremely
important. Accumulated sediment deposition should be continually
monitored in the trap and removed when necessary.

Remove accumulated sediment when it reaches 50% of the designed
sediment storage volume as marked by the cleanout stake.

Removed sediment from the trap shall be placed in stockpile storage
areas or spread thinly across the disturbed area. Stabilize the removed
sediment after it is relocated.

Regular inspections of sediment traps should be conducted once every
calendar week and, as recommended, within 24—hours after each rainfall
event that produces Y% —inch or more of precipitation.

Disturbed areas resulting from the removal of the sediment trap should
be permanently stabilized and additional BMPs, such as silt fence, should
be utilized to handle stormwater runoff from this disturbed area until
final stabilization is reached.

South Carolina Department of
Environmental Services

SEDIMENT TRAP
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SILT FENCE INSTALLATION FLAT-BOTTOM TRENCH DETAIL

FILTER FABRIC HEAVY DUTY PLASTIC TIES

1.25 LB./LINEAR FT. STEEL POSTS
: PLAN SYMBOL \\;f“é—
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SILT FENCE — GENERAL NOTES RUNOFF

Do not place silt fence across channels or in other areas subject to concentrated flows. Silt fence should not
be used as a velocity control BMP. Concentrated flows are any flows greater than 0.5 cfs.

Maximum sheet or overland flow path length to the silt fence shall be 100—feet.

Maximum slope steepness (normal [perpendicular] to the fence line) shall be 2:1.

Silt fence joints, when necessary, shall be completed by one of the following options:
— Wrap each fabric together at a support post with both ends fastened to the post, with a 1—foot
minimum  overlap; BURY FILTER FABRIC
— Overlap silt fence by installing 3—feet passed the support post to which the new silt fence roll is AT LEAST 12-INCHES
attached. Attach old roll to new roll with heavy—duty plastic ties; or,
— Overlap entire width of each silt fence roll from one support post to the next support post.

Attgch filter fabric to_ the steel posts using heavy—duty plastic ties that are evenly spaced within the top SOUth CarO“na Departr.nent Of
B—inches of the fabric, Environmental Services

Install the silt fence perpendicular to the direction of the stormwater flow and place the silt fence the proper
distance from the toe of steep slopes to provide sediment storage and access for maintenance and cleanout. S| LT FEN CE

Install Silt Fence Checks (Tie—Backs) every 50—100 feet, dependent on slope, along silt fence that is installed I
with slope and where concentrated flows are expected or are documented along the proposed/installed silt STANDARDDRAWINGNO.SC—OB Poge 1 Of 2

fence.
NOT TO SCALE  ‘weenams




SILT FENCE

1.

o

SILT FENCE —

1.

POST REQUIREMENTS

Silt Fence posts must be 48—inch long steel posts that meet, at a minimum,
the following physical characteristics.
— Composed of a high strength steel with a minimum yield strength of
50,000 psi.
Include a standard "T” section with a nominal face width of 1.38—inches
and a nominal "T" length of 1.48—inches.
— Weigh 1.25 pounds per foot (£ 8%)

Posts shall be equipped with projections to aid in fastening of filter fabric.

Steel posts may need to have a metal soil stabilization plate welded near the
bottom when installed along steep slopes or installed in loose soils. The plate
should have a minimum cross section of 17—square inches and be composed
of 15 gauge steel, at a minimum. The metal soil stabilization plate should be
completely buried.

Install posts to a minimum of 24—inches. A minimum height of 1- to 2—
inches above the fabric shall be maintained, and a maximum height of 3
feet shall be maintained above the ground.

Post spacing shall be at a maximum of 6—feet on center.

FABRIC REQUIREMENTS

Silt fence must be composed of woven geotextile filter fabric that consists of
the following requirements:
— Composed of fibers consisting of long chain synthetic polymers of at
least 85% by weight of polyolefins, polyesters, or polyamides that are
formed into a network such that the filaments or yarns retain dimensional
stability relative to each other;
— Free of any treatment or coating which might adversely alter its physical
properties after installation;
— Free of any defects or flaws that significantly affect its physical and/or
filtering properties; and,
— Have a minimum width of 36—inches.

Use only fabric appearing on SC DOT's Qualified Products Listing (QPL),
Approval Sheet #34, meeting the requirements of the most current edition of
the SC DOT Standard Specifications for Highway Construction.

12—inches of the fabric should be placed within excavated trench and toed
in when the trench is backfilled.

Filter Fabric shall be purchased in continuous rolls and cut to the length of
the barrier to avoid joints.

Filter Fabric shall be installed at a minimum of 24—inches above the ground.

SILT FENCE —

1.

INSPECTION & MAINTENANCE

The key to functional silt fence is weekly inspections, routine maintenance,
and
regular sediment removal.

Regular inspections of silt fence shall be conducted once every calendar week
and, as recommended, within 24—hours after each rainfall even that produces
1/2—inch or more of precipitation.

Attention to sediment accumulations along the silt fence is extremely
important.

Accumulated sediment should be continually monitored and removed when
necessary.

Remove accumulated sediment when it reaches 1/3 the height of the silt
fence.

Removed sediment shall be placed in stockpile storage areas or spread
thinly
across disturbed area. Stabilize the removed sediment after it is relocated.

Check for areas where stormwater runoff has eroded a channel beneath the
silt fence, or where the fence has sagged or collapsed due to runoff
overtopping the silt fence. Install checks/tie—backs and/or reinstall silt fence,
as necessary.

Check for tears within the silt fence, areas where silt fence has begun to
decompose, and for any other circumstance that may render the silt fence
ineffective. Removed damaged silt fence and reinstall new silt fence
immediately.

Silt fence should be removed within 30 days after final stabilization is
achieved

and once it is removed, the resulting disturbed area shall be permanently
stabilized.

South Carolina Department of
Environmental Services
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ROCK DITCH CHECK —

1.

GENERAL NOTES

Rock Ditch Checks should not be placed in Waters of the
State

or USGS blue—line streams (unless approved by Federal
Authorities).

. Rock Ditch Checks should be installed in steeply sloped

channels where adequate vegetation cannot be established.
This
BMP measure should only be used in small open channels.

. A non—woven geotextile fabric shall be installed over the soil

surface where the rock ditch check is to be placed.

. The body of the rock ditch check shall be composed of

12—inch D50 Riprap. The upstream face may be composed of
1—inch D50 washed stone.

. Rock Ditch Checks should not exceed a height of 2—feet at

the centerline of the channel.

. Rock Ditch Checks should have a minimum top flow length of

2—feet.

. Riprap should be placed over channel banks to prevent water

from cutting around the ditch check.

. The riprap should be placed by hand or mechanical

placement

(no dumping of rock to form dam) to achieve complete
coverage of the channel. Doing so will also ensure that the
center of the check is lower than the edges.

. The maximum spacing between the dams should be such that

the toe of the upstream check is at the same elevation as
the top of the downstream check.

ROCK DITCH CHECK -
1.

INSPECTION & MAINTENANCE

The key to functional rock ditch check is weekly inspections,
routine maintenance, and regular sediment removal.

. Regular inspections of rock ditch checks shall be conducted

once every calendar week and, as recommended, within
24—hours after each rainfall even that produces 1/2—inch or
more of precipitation.

. Attention to sediment accumulations in front of the rock ditch

check is extremely important. Accumulated sediment should be
continually monitored and removed when necessary.

. Remove accumulated sediment when it reaches 1/3 the

height
of the rock ditch check.

. Removed sediment shall be placed in stockpile storage areas

or spread thinly across disturbed area. Stabilize the removed
sediment after it is relocated.

. Inspect Rock Ditch Checks’ edges for erosion and evidence of

runoff bypassing the installed check. If evident repair promptly
as necessary to prevent erosion and bypassing.

. In the case of grass—lined ditches, channels, and swales,

rock ditch checks should be removed when the grass has
matured sufficiently to protect the ditch or swale unless the
slope of the swale is greater than 47%.

. After construction is completed and final stabilization is

reached, the entirety of the rock ditch check should be
removed if vegetation will be used for permanent erosion
control measures. The area beneath the removed rock ditch
check must be addressed with permanent stabilization
measures.

South Carolina Department of
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SEDIMENT TUBE INSTALLATION
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SEDIMENT TUBES — GENERAL NOTES

1. Sediment tubes may be installed along contours, in drainage
conveyance channels, and around inlets to help prevent
off—site discharge of sediment—laden stormwater runoff.

Sediment tubes are elongated tubes of compacted
geotextiles, curled excelsior wood, natural coconut fiber, or
hardwood mulch. Straw, pine needle, and leaf mulch—filled
sediment tubes are not permitted.

The outer netting of the sediment tube should consist of
seamless, high—density polyethylene photodegradable materials
treated with ultraviolet stabilizers or a seamless, high—density
polyethylene non—degradable material.

Sediment tubes, when used as checks within channels, should
range between 18—inches and 24-—inches depending on
channel dimensions. Diameters outside this range may be
allowed where necessary when approved.

Curled excelsior wood, or natural coconut products that are
rolled up to create a sediment tube are not allowed.

Sediment tubes should be staked using wooden stakes
(2—inch X 2—inch) or steel posts (standard "U” or T~
sections with a minimum weight of 1.25 pounds per foot) at

a minimum of 48—inches in length placed on 2—foot centers.

Install all sediment tubes to ensure that no gaps exist
between the soil and the bottom of the tube. Manufacturer’s
recommendations should always be consulted before
installation.

The ends of adjacent sediment tubes should be overlapped
6—inches to prevent flow and sediment from passing through
the field joint.

Sediment tubes should not be stacked on top of one
another, unless recommended by manufacturer.

. Each sediment tube should be installed in a trench with a
depth equal to 1/5 the diameter of the sediment tube.

. Sediment tubes should continue up the side slopes a
minimum

of 1—foot above the design flow depth of the channel.

12. Install stakes at a diagonal facing incoming runoff.

SEDIMENT TUBES — INSPECTION & MAINTENANCE

1.

The key to functional sediment tubes is weekly inspections,
routine maintenance, and regular sediment removal.

. Regular inspections of sediment tubes shall be conducted

once
every calendar week and, as recommended, within 24—hours
after each rainfall even that produces 1/2—inch or more of
precipitation.

. Attention to sediment accumulations in front of the sediment

tube is extremely important. Accumulated sediment should be
continually monitored and removed when necessary.

. Remove accumulated sediment when it reaches 1/3 the

height
of the sediment tube.

Removed sediment shall be placed in stockpile storage areas
or spread thinly across disturbed area. Stabilize the removed
sediment after it is relocated.

. Large debris, trash, and leaves should be removed from in

front of tubes when found.

. If erosion causes the edges to fall to a height equal to or

below the height of the sediment tube, repairs should be
made
immediately to prevent runoff from bypassing tube.

. Sediment tubes should be removed after the contributing

drainage area has been completely stabilized. Permanent
vegetation should replace areas from which sediment tubes
have been removed.

South Carolina Department of
Environmental Services
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AVERAGE STONE DIAMETER
OF 2 TO 3—INCHES
WITH A 6—INCH MINIMUM DEPTH

UNDERLYING NON—-WOVEN GEOTEXTILE FABRIC 4/

SPECIFICATION SIZE

ROCK PAD THICKNESS 6 INCHES
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CONSTRUCTION ENTRANCE —
1.

GENERAL NOTES

Stabilized construction entrances should be used at all points
where traffic will egress/ingress a construction site onto a
public road or any impervious surfaces, such as parking lots.

Install @ non—woven geotextile fabric prior to placing any
stone.

Install a culvert pipe across the entrance when needed to
provide positive drainage.

The entrance shall consist of 2—inch to 3—inch D50 stone
placed at a minimum depth of 6—inches.

Minimum dimensions of the entrance shall be 24—feet wide
by

100—feet long, and may be modified as necessary to
accommodate site constraints.

The edges of the entrance shall be tapered out towards the
road to prevent tracking at the edge of the entrance.

Divert all surface runoff and drainage from the stone pad to
a sediment trap or basin or other sediment trapping

structure.

Limestone may not be used for the stone pad.

CONSTR. ENTRANCE —
1,

INSPECTION & MAINTENANCE

The key to functional construction entrances is weekly
inspections, routine maintenance, and reqular sediment removal.

. Regular inspections of construction entrances shall be

conducted once every calendar week and, as recommended,
within 24—hours after each rainfall even that produces
1/2—inch or more of precipitation.

. During regular inspections, check for mud and sediment

buildup and pad integrity. Inspection frequencies may need to
be more frequent during long periods of wet weather.

. Reshape the stone pad as necessary for drainage and runoff

control.

. Wash or replace stones as needed and as directed by site

inspector. The stone in the entrance should be washed or
replaced whenever the entrance fails to reduce the amount of
mud being carried off—site by vehicles. Frequent washing will
extend the useful life of stone pad.

. Immediately remove mud and sediment tracked or washed

onto adjacent impervious surfaces by brushing or sweeping.
Flushing should only be used when the water can be
discharged to a sediment trap or basin.

. During maintenance activities, any broken pavement should be

repaired immediately.

. Construction entrances should be removed after the site has

reached final stabilization. Permanent vegetation should
replace areas from which construction entrances have been
removed, unless area will be converted to an impervious
surface to serve post—construction.

South Carolina Department of
Environmental Services

CONSTRUCTION ENTRANCE

STANDARD DRAWING NO.

SC-06 PAGE 2 of 2

GENERAL NOTES ™=

DATE




&)
00
@)

0

O

i

o0

AVERAGE STONE DIAMETER
OF 2 TO 3—INCHES
WITH A 6—INCH MINIMUM DEPTH

UNDERLYING NON—WOVEN GEOTEXTILE FABRIC

SPECIFICATION SIZE

ROCK PAD THICKNESS 6 INCHES

ROCK PAD WIDTH 15 FEET

EDGES SHALL BE TAPERED OUT
TOWARDS ROAD TO PREVENT
TRACKING OF MUD ON THE EDGES

South Carolina Department of
Environmental Services

ROCK PAD LENGTH 20 FEET

RESIDENTIAL LOT
CONSTRUCTION ENTRANCE
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CONSTRUCTION ENTRANCE -

1.

GENERAL NOTES

Stabilized construction entrances should be used at all points
where traffic will egress/ingress a construction site onto a
public road or any impervious surfaces, such as parking lots.

Install a non—woven geotextile fabric prior to placing any
stone.

Install a culvert pipe across the entrance when needed to
provide positive drainage.

The entrance shall consist of 2—inch to 3—inch D50 stone
placed at a minimum depth of 6—inches.

Minimum dimensions of the entrance shall be 15—feet wide
by

20—feet long, and may be modified as necessary to
accommodate site constraints.

The edges of the entrance shall be tapered out towards the
road to prevent tracking at the edge of the entrance.

Divert all surface runoff and drainage from the stone pad to
a sediment trap or basin or other sediment trapping
structure.

Limestone may not be used for the stone pad.

CONSTR. ENTRANCE -

1.

INSPECTION & MAINTENANCE

The key to functional construction entrances is weekly
inspections, routine maintenance, and regular sediment removal.

. Regular inspections of construction entrances shall be

conducted once every calendar week and, as recommended,
within 24—hours after each rainfall even that produces
1/2—inch or more of precipitation.

. During regular inspections, check for mud and sediment

buildup and pad integrity. Inspection frequencies may need to
be more frequent during long periods of wet weather.

. Reshape the stone pad as necessary for drainage and runoff

control.

. Wash or replace stones as needed and as directed by site

inspector. The stone in the entrance should be washed or
replaced whenever the entrance fails to reduce the amount of
mud being carried off—site by vehicles. Frequent washing will
extend the useful life of stone pad.

. Immediately remove mud and sediment tracked or washed

onto adjacent impervious surfaces by brushing or sweeping.
Flushing should only be used when the water can be
discharged to a sediment trap or basin.

. During maintenance activities, any broken pavement should be

repaired immediately.

. Construction entrances should be removed after the site has

reached final stabilization. Permanent vegetation should
replace areas from which construction entrances have been
removed, unless area will be converted to an impervious
surface to serve post—construction.

South Carolina Department of
Environmental Services
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TYPE A
1.

TYPE A —
1.

FILTER FABRIC REQUIREMENTS

Silt fence must be composed of woven geotextile filter fabric that
consists of the following requirements:
Composed of fibers consisting of long chain synthetic polymers
of at least 85% by weight of polyolefins, polyesters, or
polyamides that are formed into a network such that the
filaments or yarns retain dimensional stability relative to each
other;
Free of any treatment or coating which might adversely alter its
physical properties after installation;
Free of any defects or flaws that significantly affect its physical
Gnd/or filtering properties; and,
Have a minimum width of 36—inches.

Use only fabric appearing on SC DOT's Qualified Products Listing
(QPL), Approval Sheet #34, meeting the requirements of the most
current edition of the SC DOT Standard Specifications for Highway
Construction.

12—inches of the fabric should be placed within excavated trench
and
toed in when the trench is backfilled.

Filter Fabric shall be purchased in continuous rolls and cut to the
length of the barrier to avoid joints.

Filter Fabric shall be installed at a minimum of 24—inches above the
ground.

POST REQUIREMENTS

Silt Fence posts must be 48—inch long steel posts that meet, at a
minimum, the following physical characteristics.
Composed of a high strength steel with a minimum yield
strength of 50,000 psi.
Include a standard "T” section with a nominal face width of
1.38—inches and a nominal "T" length of 1.48—inches.
Weigh 1.25 pounds per foot (+ 8%)

Posts shall be equipped with projections to aid in fastening of filter
fabric.

Install posts to a minimum of 24—inches. A minimum height of 1—
to

2— inches above the fabric shall be maintained, and a maximum
height of 3 feet shall be maintained above the ground.

Post spacing shall be at a maximum of 3—feet on center.

TYPE A —
1.

INSPECTION & MAINTENANCE

The key to functional inlet protection is weekly inspections, routine
maintenance, and regular sediment removal.

Regular inspections of inlet protection shall be conducted once every
calendar week and, as recommended, within 24—hours after each
rainfall even that produces 1/2—inch or more of precipitation.

Attention to sediment accumulations along the filter fabric is
extremely

important. Accumulated sediment should be continually monitored and
removed when necessary.

Remove accumulated sediment when it reaches 1/3 the height of
the

filter fabric. When a sump is installed in front of the fabric,
sediment

should be removed when it fills approximately 1/3 the depth of the
sump.

Removed sediment shall be placed in stockpile storage areas or
spread thinly across disturbed area. Stabilize the removed sediment
after it is relocated.

Check for areas where stormwater runoff has eroded a channel
beneath the filter fabric, or where the fabric has sagged or
collapsed

due to runoff overtopping the inlet protection.

Check for tears within the filter fabric, areas where fabric has begun
to decompose, and for any other circumstance that may render the
inlet protection ineffective. Removed damaged fabric and reinstall new
filter fabric immediately.

Inlet protection structures should be removed after all the disturbed
areas are permanently stabilized. Remove all construction material
and

sediment, and dispose of them properly. Grade the disturbed area to
the elevation of the drop inlet structure crest. Stabilize all bare
areas

immediately.
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TYPE A —

SEDIMENT TUBE INLET PROTECTION

GENERAL NOTES

1.

Sediment tubes are elongated tubes of compacted
geotextiles,

curled excelsior wood, natural coconut fiber, or hardwood
mulch. Straw, pine needle, and leaf mulch—filled sediment
tubes are not permitted.

The outer netting of the sediment tube should consist of
seamless, high—density polyethylene photodegradable materials
treated with ultraviolet stabilizers or a seamless, high—density
polyethylene non—degradable material.

Sediment tube diameters shall range from 18—inches to
24—inches. Sediment tunes with smaller diameters are
prohibited when used as inlet protection.

Curled excelsior wood, or natural coconut products that are
rolled up to create a sediment tube are not allowed.

Sediment tubes should be staked using wooden oak stakes
(2—inch X 2—inch) or steel posts (standard "U” or "T”
sections with a minimum weight of 1.25 pounds per foot) at
a minimum of 48—inches in length placed on 2—foot centers.

Install all sediment tubes to ensure that no gaps exist
between the soil and the bottom of the tube. Manufactuer’s
recommendations should always be consulted before
installation.

The ends of adjacent sediment tubes should be overlapped
6—inches to prevent flow and sediment from passing through
the field joint.

Sediment tubes should not be stacked on top of one another.

Each sediment tube should be installed in a trench with a
depth equal to 1/5 the diameter of the sediment tube.

10. Install stakes at a diagonal facing incoming runoff.

INSPECTION & MAINTENANCE

1.

The key to functional inlet protection is weekly inspections,
routine maintenance, and regular sediment removal.

. Regular inspections of sediment tube inlet protection shall be

conducted once every calendar week and, as recommended,
within 24—hours after each rainfall even that produces
1/2—inch or more of precipitation.

. Attention to sediment accumulations in front of the sediment

tube is extremely important. Accumulated sediment should be
continually monitored and removed when necessary.

. Remove accumulated sediment when it reaches 1/3 the

height

of the sediment tube. When a sump is installed in front of
the

inlet protection, sediment shall be removed when if fills
approximately 1/3 the depth of the sump.

Removed sediment shall be placed in stockpile storage areas
or spread thinly across disturbed area. Stabilize the removed
sediment after it is relocated.

. Large debris, trash, and leaves should be removed from in

front of tubes when found.

. Inlet protection structures should be removed after the

disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them
properly. Grade the disturbed area to the elevation of the
drop

inlet structure crest. Stabilize all bare areas immediately.

South Carolina Department of
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WIRE MESH & STONE INLET PROTECTION
GENERAL NOTES

1. Use hardware fabric or comparable wire mesh with maximum
openings of 0.5—inches x 0.5—inches as the supporting
material.

Use steel posts that meet the following physical requirements:

— Be composed of high strength steel with a minimum
yield of 30,000 psi.

— Have a standard "T” section with a nominal face width of
1.38 inches and a nominal "T” width of 1.48—inches.

— Weigh 1.25 pounds per foot (+£8%)

Use heavy—duty wire ties to attach the wire mesh material
to the steel posts.

Space the steel posts a maximum of 3—feet apart around
the perimeter of the inlet and drive them into the ground a
minimum of 18—inches.

Excavate a trench 6-—inches deep around the outside
perimeter of the inlet to install wire mesh. Backfill the
trench with soil or crushed stone and compact over the wire
mesh.

Place Aggregate No. 5 washed stone (or 1—inch D50 stone)
to a minimum height of 12—inches, and a maximum of
24—inches against the wire mesh on all sides.

INSPECTION & MAINTENANCE

. The key to functional inlet protection is weekly inspections,

routine maintenance, and reqgular sediment removal.

. Regular inspections of wire mesh and stone inlet protection

shall be conducted once every calendar week and, as
recommended, within 24—hours after each rainfall even that
produces 1/2—inch or more of precipitation.

. Attention to sediment accumulations in front of the inlet

protection is extremely important. Accumulated sediment
should be continually monitored and removed when necessary.

. Remove accumulated sediment when the sediment reaches

1/3 height of the stone fill or when stone becomes clogged.
When a sump is installed in front of inlet protection,
sediment should be removed when it fills approximately 1/3
the depth of the sump.

. Removed sediment shall be placed in stockpile storage areas

or spread thinly across disturbed area. Stabilize the removed
sediment after it is relocated.

. Large debris, trash, and leaves should be removed from in

front of the inlet protection when found.

. After accumulated sediment is removed, pull stones from

around wire mesh to wash or to replace with fresh stones as
necessary.

. Inlet protection structures should be removed after the

disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them
properly. Grade the disturbed area to the elevation of the
drop inlet crest. Stabilize all bare areas immediately.

South Carolina Department of
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BLOCK AND GRAVEL DROP INLET PROTECTION

GENERAL. NOTES

1.

Block and gravel filters can be used where heavy flows and
higher velocities are expected and where an overflow capacity

is necessary to prevent excessive ponding around the structure.

. Gravel shall consist of 1—inch D50 Washed Stone and should

extend to height equal to the elevation of the top of the
blocks.

. Place the bottom row of the concrete blocks lengthwise on

their side so that the open end faces outward, not upward.

. The height of the barrier can be varied, depending upon

design needs by stacking a combination of blocks that are
8— to 12—inches wide.

Wire mesh should be placed over the outside vertical face of
the concrete blocks to prevent stones from being washed
through the holes in the blocks. Hardware cloth or
comparable wire mesh with J—inch x %—inch openings should
be used.

INSPECTION AND MAINTENACNE

1. The key to functional inlet protection is
routine maintenance, and regular sediment removal.

2. Regular inspections of all inlet protection shall be conducted

weekly inspections,

once every calendar week and, as recommended, within

24—hours after each rainfall event that produces 1/2—inch or

more of precipitation.

3. Attention to sediment accumulations in front of the inlet
protection is extremely important. Accumulated sediment

should be continually monitored and removed when necessary.

4. Remove accumulated sediment when it reaches 1/3 the

height of the blocks. If a sump is used, sediment should be
removed when it fills approximately 1/3 the depth of the hole.

5. Removed sediment shall be placed in stockpile storage areas
or spread thinly across disturbed area. Stabilize the removed

sediment after it is relocated.

6. Large debris, trash, and leaves should be removed from in
front of tubes when found.

7. If the stone filter becomes clogged with sediment, the stones
must be pulled away from the inlet and cleaned or replaced

with fresh stone.

8. Inlet protection structures should be removed after the
disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them
properly. Grade the disturbed area to the elevation of the

drop inlet structure crest. Stabilize all bare areas immediately.

South Carolina Department of
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SURFACE COURSE CURB INLET PROTECTION

GENEARL NOTES

1. Only use surface curb inlet filters that have a minimum height
or diameter of 9—inches and have a minimum length that is
2—feet longer than the length of the curb opening.

2. Surface course inlets filters that are designed to completely
block the inlet opening are prohibited. Acceptable inlet filters
should allow for overflows to enter the catch basin.

3. Surface course inlet filters should be constructed with a
synthetic material that will allow stormwater to freely flow
through while trapping sediment and debris.

4. Straw, straw fiber, straw bales, pine needles and leaf mulch
are not permissible filter materials.

5. Each filter should have aggregate compartments for stone,
sand, and other weighted materials or mechanisms to hold the
unit in place. Fill aggregate compartments to a level (at least
1/2 full) to hold the filter in place and create a seal

between the filter and the road surface.

6. Use only Type E inlet filters appearing on SC DOT's Qualified
Products Listing (QPL), Approval Sheet #58, or filters meeting
the most current edition of the SC DOT Standard Specifications
for Highway Construction.

INSPECTION AND MAINTENANCE

1.

The key to functional inlet protection is weekly inspections,
routine maintenance, and regular sediment removal.

. Regular inspections of all inlet protection shall be conducted

once every calendar week and, as recommended, within
24—hours after each rainfall event that produces 1/2—inch or
more of precipitation.

. Attention to sediment accumulations in front of the inlet

protection is extremely important. Accumulated sediment
should
be continually monitored and removed when necessary.

. Remove accumulated sediment when silt and/or debris has

built up around the filter preventing stormwater to flow
through
the filter.

. Removed sediment shall be placed in stockpile storage areas

or spread thinly across disturbed area. Stabilize the removed
sediment after it is relocated.

. Inlet protection structures should be removed after the

disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them
properly. Grade the disturbed area to the elevation of the
drop

inlet structure crest. Stabilize all bare areas immediately.
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TYPE F — INLET TUBES INLET PROTECTION

GENERAL _NOTES

1. Inlets tubes should be composed of compacted geotextiles,
curled excelsior wood, natural coconut fibers, a hardwood mulch,
or a mix of these materials enclosed by a flexible netting
material.

2. Inlets tubes should utilize an outer netting that consists of
seamless, high—density polyethylene photodegradable materials
treated with ultraviolet stabilizers or a seamless, high—density
polyethylene non—degradable material. Curled wood excelsior fiber,
or natural coconut fiber rolled erosion control products rolled

up to create an inlet tube device are not allowed.

3. Do not use straw, straw fiber, straw bales, pine needles, or
leaf mulch as fill material within inlet tubes.

4. Weighted inlet tubes must be capable of staying in place
without external stabilization measures and may have a weighted
inner core or other weighted mechanism to keep them

in place.

5. Install weighted tubes lying flat on the ground, with no gaps
between the underlying surface and the inlet tube. Do not stack
inlet tubes. Do not completely block inlet with tube.

6. Non—weighted inlet tubes require staking or other stabilization
methods to keep them safely in place.

7. Overflow or overtopping of inlet tubes must be allowed to flow
into inlet unobstructed.

. To avoid possible flooding, two or three concrete cinder blocks
may be placed between the tube and the inlet.

INSPECTION AND_MAINTENANCE

1.

The key to functional inlet protection is weekly inspection,
routine maintenance, and reqular sediment removal.

. Regular inspections of all inlet protection shall be conducted

once every calendar week and, as recommended, within
24—hours after each rainfall event that produces 1/2—inch or
more of precipitation.

. Attention to sediment accumulations in front of the inlet

protection is extremely important. Accumulated sediment
should be continually monitored and removed when necessary.

. Remove accumulated sediment when it reaches 1/3 the

height of the blocks. If a sump is used, sediment should be
removed when it fills approximately 1/3 the depth of the hole.

. Removed sediment shall be placed in stockpile storage areas

or spread thinly across disturbed area. Stabilize the removed
sediment after it is relocated.

. Large debris, trash, and leaves should be removed from in

front of tubes when found.

. Replace inlet tube when damaged or as recommended by

manufacturer’'s specifications.

. Inlet protection structures should be removed after the

disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them
properly. Grade the disturbed area to the elevation of the
drop inlet structure crest. Stabilize all bare areas immediately.
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MAX. DRAINAGE TOTAL STORAGE SEDIMENT STORAGE

W L Bo (ACRES) VOL. (CU. FT.) VOLUME (CU. FT.)
15 17.5' 3.5 0.5 1259 283

20 20.0 6.0 1.0 1946 529

25' 225 8.5 15 2790 855

30' 25.0 1.0 2.0 3790 1257

MAXIMUM 2—ACRE DRAINAGE AREA TO DIKE
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ROCK SEDIMENT DIKE — GENERAL NOTES

1.

Rock sediment dikes should not be placed in Waters of the
State or USGS blue—line streams (unless approved by
Federal Authorities).

A non—woven geotextile fabric shall be installed over the
soil surface where the rock sediment dike is to be placed.

The body of a rock sediment dike shall be composed of
9—inch D50 riprap at a minimum.

The upstream face of the rock sediment dike shall be
composed of a 1—foot thick layer of 3/4—inch to 1—inch
D50 washed stone placed at a slope of 2H:1V.

Rock sediment dikes shall have a minimum top flow length
of 3—feet (2—foot flow length through the riprap and
1—foot flow length through the washed stone).

The rock must be placed by hand or mechanical placement
(no dumping of rock to form the sediment dike) to achieve
proper dimensions.

A sediment sump shall be located on the upstream side of
the structure to provide sediment storage. The upstream
side of the sump shall have a slope of 5H:1V to inhibit
erosion of the sediment storage area. The minimum depth
of the sump shall be 2—feet.

Mark the sediment clean—out level of the sediment dike with
a stake in the field.

Seed and mulch all disturbed areas.

ROCK SEDIMENT DIKE — INSPECTION AND MAINTENANCE

1.

The key to a functional rock sediment dike is weekly
inspection, routine maintenance and reqular sediment removal.

Attention to sediment accumulations within the rock
sediment dike is extremely important. Accumulated sediment
deposition should be continually monitored in the trap and
removed when necessary.

Remove accumulated sediment when it reaches 50% of the
designed sediment storage volume as marked by the
clean—out stake.

Removed sediment from the rock sediment dike shall be
placed in stockpile storage areas or spread thinly across
the disturbed area. Stabilize the removed sediment after it
is relocated.

Regular inspections of rock sediment dikes should be
conducted once every calendar week and, as recommended,
within 24—hours after each rainfall event that produces
Yh—inch or more of precipitation.

All rock sediment dikes should be removed within 30 days
after final stabilization is achieved. Dispose of all

construction materials appropriately. Disturbed area resulting
from removal shall be permanently stabilized.

South Carolina Department of
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BAFFLES —

1.

POST REQUIREMENTS

Porous baffle posts must be 60—inch to 96—inch long steel posts that meet,
at a minimum, the following physical characteristics.
— Composed of a high strength steel with a minimum yield strength of
50,000 psi.
~ Include a standard "T” section with a nominal face width of 1.38—inches
and a nominal "T” length of 1.48—inches.
— Weigh 1.25 pounds per foot (+ 8%)

Posts shall be equipped with projections to aid in fastening of baffle material.

Install posts to a minimum of 24—inches. A minimum height of 1— to 2-—
inches above the fabric shall be maintained, and a maximum height of 3
feet shall be maintained above the ground.

4. Post spacing shall be at a maximum of 4—feet on center.

BAFFLES

1.

BAFFLES —

1.

MATERIAL REQUIREMENTS

Baffle material must be composed of coir—based materials or Turf
Reinforcement Matting (TRM) that consists of the following requirements:
Have a light penetration (% openings) between 10-35%;
- Free of loose straw material;
— Have a minimum tensile strength of 145 Ib/ft; and,
— Have a minimum width of 48—inches.

12—inches of the fabric should be placed within excavated trench and toed
in when the trench is backfilled or baffle material may be stapled into
ground by using 12—inch staples with a maximum spacing of 12—inches.

Baffle material shall be purchased in continuous rolls and cut to the width of
the sediment basin or trap to avoid joints.

GENERAL NOTES

Attach baffle to the steel posts using heavy—duty plastic ties that are evenly
spaced along the above ground portion of each post.

Install the baffle rows perpendicular to the direction of the stormwater flow and
place each baffle the proper distance from inlet and outlets to allow access for

maintenance and clean—out.

BAFFLES —

1.

INSPECTION & MAINTENANCE

The key to functional porous baffles is weekly inspection, routine maintenance,
and regular sediment removal.

Regular inspections of porous baffles shall be conducted once every calendar
week and, as recommended, within 24—hours after each rainfall even that
produces 1/2—inch or more of precipitation.

Attention to sediment accumulations along each row of baffles is extremely
important. Accumulated sediment should be continually monitored and removed
when necessary.

Remove accumulated sediment when it reaches 1/3 the height of the baffle
row or when it reaches the clean—out height of the sediment basin or trap,
whichever is reached first.

Removed sediment shall be placed in stockpile storage areas or spread
thinly
across disturbed area. Stabilize the removed sediment after it is relocated.

Check for areas where stormwater runoff has eroded a channel beneath each
row of baffles, or where the baffle has sagged or collapsed due to runoff
overtopping the baffle.

Check for tears/rips within the baffles, areas where the baffle has begun to
decompose, and for any other circumstance that may render the baffle
ineffective. Removed damaged baffles and reinstall new baffles immediately.

Porous baffles should be removed within 30 days after final stabilization is
achieved and once it is removed, the resulting disturbed area shall be
permanently stabilized.

South Carolina Department of
Environmental Services

POROUS BAFFLES
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SILT FENCE ROCK OUTLET
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FACE ON UPSTREAM SIDE
ELEVATION - UP-SLOPE FACE

6" MIN. THICKNESS
/ AASHTO #57 STONE
FACE ON UPSTREAM SIDE

~ MEDIAN 8” DIA. PLAN SYMBOL
SECTION A-A RIP—RAF

NOTES:

1. WASHED STONE (#57) TO BE REMOVED AND REPLACED ONCE IT BECOMES South Carolina Department of
CLOGGED WITH SEDIMENT. Environmental Services

SEDIMENT TO BE REMOVED WHEN ACCUMULATIONS REACH 1/3 HEIGHT OF SILT

FENCE SILT FENCE ROCK OUTLET

THE KEY TO FUNCTIONAL ROCK OUTLETS IS WEEKLY INSPECTIONS, ROUTINE stanparD brawnG N0, SC— 14 PAGE 1 of 1
MAINTENANCE, AND REGULAR SEDIMENT REMOVAL. S
NOT TO SCALE e
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TEMPORARY STOCKPILE AREA

SILT FENCE —
7 | e e ) e I e e e e e e (SEE DETAIL) \

zl:m;—'l I N N N Ao Y o A e W e \

SOIL/SEDIMENT
STOCKPILE AREA

]

SEIEsIEEE=ESI] —/ Bl
ORIGINAL GROUND SURFACE

m\m\x&&&\&\.&\&\\:“/

NOTES:

1. SILT FENCE TO EXTEND AROUND ENTIRE PERIMETER OF STOCKPILE, OR IF
STOCKPILE AREA IS LOCATED ON/NEAR A SLOP THE SILT FENCE IS TO
EXTEND ALONG CONTOURS OF THE DOWN-—GRADIENT AREA.

IF STOCKPILE IS TO REMAIN FOR MORE THAN 14 DAYS, TEMPORARY
STABILIZATION MEASURES MUST BE IMPLEMENTED.

South Carolina Department of
REMOVED OR PERMANENTLY STABILIZED. Environmental Services

THE KEY TO FUNCTIONAL TEMPORARY STOCKPILE AREAS IS WEEKLY 7 TEMPORARY STOCKP'LE

SILT FENCE SHALL BE MAINTAINED UNTIL STOCKPILE AREA HAS EITHER BEEN

INSPECTIONS, ROUTINE MAINTENANCE, AND REGULAR SEDIMENT REMOVAL.

stanparp brawng N0, SC—15 PAGE 1 of 1
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RUNOFF CONTROL STANDARD
DETAILS
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Standard Details

No. Description
RC-01 Pipe Slope Drain

RC-01 Pipe Slope Drain (page 2)

RC-02 Diversion Dike or Berm

RC-02 Diversion Dike or Berm (page 2)

RC-03 Diversion Swale

RC-03 Diversion Swale (page 2)

RC-04 Level Spreader

RC-04 Level Spreader (page 2)

RC-05 Temporary Stream Low Water Crossing

RC-05 Temporary Stream Low Water Crossing (page 2)
RC-05 Temporary Stream Low Water Crossing (page 3)
RC-06 Subsurface Drain Layout

RC-07 Concrete Washout - Straw Bales or Above Ground
RC-08 Concrete Washout - Excavated Pit

RC-09 Individual Residential Lot Controls

SCDES 03/2025
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COMPACTED

0.5-FT. MIN. ; 2-FT. MIN.
10-FT. SPACING i B N |

NON-PERFORATED 4 2 N\
CORRUGATED
PLASTIC PIPE__

STABILIZE o K INLET PROTECTION

——
HOLD-DOWN
STAKES
CORRUGATED
PLASTIC

10-FT. SPACING -PIPE

LEVEL SECTION

TOP OF 4-FT. MIN. LEVEL SECTION
COMPACTED |

FILL 2-FT. MIN. — DIVERSION
/| BERM OUTLET PROTECTION
‘ / (ECB, TRMs, or RIPRAP)

PLAN VIEW

1.5-FT. MIN.

South Carolina Department of
Environmental Services

PIPE SLOPE DRAIN
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—LEVEL BOTTOM

e-FT. MIN,

GRASS 0OR
STABLE LINING

1.5-FT. MIN./

e-FT.
= MIN—*

!———SWALE SPACING = 100-FT. 200-FT. OR 300-FT. DEPENDING ON SLOPE =

South Carolina Department of
Environmental Services

I DIVERSION SWALE I
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STABLE UNDISTURBED
OUTLET AREA
(MAXIMUM SLOPE-10%)

LEVEL LIP

PERSPECTIVE VIEW

OF SPREADER

EXTEND BLANKET
OVERLIP
(12IN.MIN.) —.

FLOW
/

PERMANENT TRM
BURY 6-IN. MIN.

OVERFLOW \

A

=
HMH'" T

||' mioo:
:E’EﬂH
—| =

SECTION A-A

TRANSITION TO
ZERO GRADE

. My
w
v w\\
N

. ] — STABILIZED
SLOPE

LEVEL SPREADER

LEVEL
SPREADER

ENTRANCE|LENGTH

WIDTH (ft)

(ft)

END
WIDTH (ft)

SPREADER LIP
LENGTH (ft)

15'

WATER LEVEL
6-IN. MIN.
DEPTH
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STRAW BALE BARRIER CONCRETE WASHOUT

- STAKE (TYP.)

I?I_

| B

STAPLES 14" DIA. 4" STAPLE \

(2 PER BALE)

\\l BINDING WIRE
[ 1]

) =i

:

NATIVE MATERIAL
(OPTIONAL)

\
—STRAW BALE
(TYP.)

TYPE "ABOVE GRADE"
WITH STRAW BALES

NOTES:
LETTERS A MINIMUM ; . ACTUAL LAYOUT DETERMINED IN FIELD.

OF 5" IN HEIGHT / . INSTALL CONCRETE WASHOUT SIGN (247X24”,
/ MINIMUM) WITHIN 30" OF THE TEMPORARY
7 CONCRETE WASHOUT FACILITY.
CONCRETE
WASHOUT . TEMPORARY WASHOUT AREA MUST BE AT LEAST
50" FROM A STORM DRAIN, CREEK BANK OR

PERIMETER CONTROL.

CLEAN OUT CONCRETE WASHOUT AREA WHEN
50% FULL.

. THE KEY TO FUNCTIONAL CONCRETE WASHOUTS
CONCRETE WASHOUT SIGN DETAIL IS WEEKLY INSPECTIONS, ROUTINE

e —————e— MAINTENANCE, AND REGULAR CLEAN OUT.

L_STRAW BALE
WOOD OR — )
METAL STAKES
(2 PER BALE)

SECTION B-B

SILT FENCE SHALL BE INSTALLED AROUND
PERIMETER OF CONCRETE WASHOUT AREA
EXCEPT FOR THE SIDE UTILIZED FOR
ACCESSING THE WASHOUT.

A ROCK CONSTRUCTION ENTRANCE MAY
BE NECESSARY ALONG ONE SIDE OF THE
WASHOUT TO PROVIDE VEHICLE ACCESS.

South Carolina Department of
Environmental Services

CONCRETE WASHOUT
STRAW BALES OR ABOVE GROUND

stanpard prawnG N0, RC—07/ PAGE 1 of 1
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EXCAVATED PIT CONCRETE WASHOUT

~EDGE OF PLASTIC
EARTHEN BERM

GRAVEL-FILLED
BAGS

\\\f .

PLASTIC LINER

EDGE OF —...4

PLASTIC LINER

TOP OF CUT
il

EARTHEN 1
BERM |

OVER BERM
GRAVEL-FILLED BAG

j// LINER (SEE NOTE 2)

ol

TOP OF —,
cuT

; EARTHEN BERM

PLASTIC LINER PLACED
UNDER BERM (ENTRY
SIDE ONLY)

/— ORIGINAL GROUND

1_g”

5-0”
AP

SECTION B-B

14'=9” MIN

PLASTIC LINER —
OVER BERM

L/

EARTHEN BERM —_

|1

&=
ENTRY SIDE OF —
WASHOUT FACILITY

PLAN

-PLASTIC LINER PLACED UNDER

—] f——
4" MIN

_EARTHEN BERM

GRAVEL—FILLED &/}\

BAG

PLASTIC —,

NOT TO SCALE

PLASTIC LINER
OVER BERM

o= EARTHEN BERM

%{ GRAVEL-FILLED BAG

LINER L

N\

E e \ TR TN

BERM (ENTRY SIDE ONLY)

SECTION A—A

— ORIGINAL GROUND

NOT TO SCALE

TYPE "EXCAVATED PIT"

OF 5" IN HEIGHT

LETTERS A I\/INI\/IUI\/I/

. 4
CONCRETE
WASHOUT

J

CONCRETE WASHOUT SIGN DETAIL

NOTES:

1. ACTUAL LAYOUT DETERMINED IN FIELD. 6.

2. INSTALL CONCRETE WASHOUT SIGN (247X24",
MINIMUM) WITHIN 30" OF THE TEMPORARY
CONCRETE WASHOUT FACILITY.

TEMPORARY WASHOUT AREA MUST BE AT LEAST
50" FROM A STORM DRAIN, CREEK BANK OR
PERIMETER CONTROL.

CLEAN OUT CONCRETE WASHOUT AREA WHEN
50% FULL.

THE KEY TO FUNCTIONAL CONCRETE WASHOUTS
IS WEEKLY INSPECTIONS, ROUTINE
MAINTENANCE, AND REGULAR CLEAN OUT.

SILT FENCE SHALL BE INSTALLED AROUND
PERIMETER OF CONCRETE WASHOUT AREA
EXCEPT FOR THE SIDE UTILIZED FOR
ACCESSING THE WASHOUT.

A ROCK CONSTRUCTION ENTRANCE MAY BE
NECESSARY ALONG ONE SIDE OF THE
WASHOUT TO PROVIDE VEHICLE ACCESS.

South Carolina Department of
Environmental Services

CONCRETE WASHOUT

EXCAVATED PIT
RC—-08 PAGE 1 of 1

N O T TO S C A LE FEBRUARY 2014

DATE

STANDARD DRAWING NO.




— ———— — ——— ——
OUTLET SWALE -
TO ADEQUATE \
DRAINAGEWAY ~

] AN

~

DIVERSION SWALE /

¢SLOPE¢i HOUSE ‘ @2

DIRECT RUNOFF
|~ FROM DRIVEWAY TO
o SEDIMENT FENCE

DRIVEWA

WASHOUT AREA (TYP.)

SILT FE..ee (TYP.), NCE

INDIVIDUAL LOT
CONSTRUCTION
ENTRANCE (TYP.)

STREET OR ROADWAY

LOT EXAMPLE "A"
SLOPES TO FRONT

NOTES

INDIVIDUAL RESIDENTIAL LOT CONTROLS

Ko E) » A *, . *
/ SILT FENCE (TYP.) j LN
v

TSLOPET HOUSE i)
U ve)

DRIVEWAY

WASHOUT AREA (TYP.)

S

STREET OR ROADWAY

_INDIVIDUAL LOT
CONSTRUCTION
ENTRANCE (TYP.)

LOT EXAMPLE "B"
SLOPES TO REAR

FILT FENCE (TYP.)

| OUTLET SWALE TO STABLE N +

I AREA OR ADEQUATE % H
{ DRAINAGEWAY —> !
]
i SLOPE

-»

‘ T

STocxﬁi
(TYP.) j

HOUSE
+

/\
\
| DIVERSION SWALE
+

| INDIVIDUAL LOT
SLOPE .
CONSTRUCTION

? o ENTRANCE (TYP.)
L=
NCTAS
's}

DRIVEWAY

WASHOUT AREA (TYP]{

STREET OR ROADWAY

LOT EXAMPLE "C"
SLOPES TO SIDE

1. THE KEY TO FUNCTIONAL INDIVIDUAL LOT BMPS IS WEEKLY INSPECTIONS, ROUTINE MAINTENANCE, AND REGULAR

SEDIMENT REMOVAL.

2. NO MORE THAN /; ACRE TO DRAIN TO 100 L.F. OF SILT FENCE.

3. SEE INDIVIDUAL LOT CONSTRUCTION ENTRANCE, SILT FENCE, CONCRETE WASHOUT & STOCKPILE DETAILS FOR

ADDITIONAL INFORMATION.

4. ADDITIONAL BMPS, SUCH AS INLET PROTECTION, ROCK CHECKS, SEDIMENT TUBES & SILT FENCE ROCK OUTLETS,
MAY BE NECESSARY ON A LOT-TO-LOT BASIS. ADDITIONAL BMPS SHOULD BE IMPLEMENTED AS NOTED ON PLANS OR

DIRECTED UPON SITE INSPECTIONS.

5. CONCRETE WASHOUTS MAY NOT NEED TO BE PROVIDED ON EACH INDIVIDUAL LOT WHEN A WASHOUT AREA HAS

BEEN DESIGNATED AND IMPLEMENTED WITHIN THE DEVELOPMENT FOR COMMON USE.

6. PROPER WASTE DISPOSAL TECHNIQUES MUST BE IMPLEMENTED ON EACH LOT TO PREVENT STORMWATER RUNOFF
CONTACT WITH EXPECTED WASTE MATERIALS (SUCH AS EXCESS BUILDING MATERIALS, TRASH, AND OTHER

POTENTIAL POLLUTANTS).

South Carolina Department of
Environmental Services
INDIVIDUAL LOTS

RESIDENTIAL BMPS CONTROLS
RC-09 Page 1 of 1
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APPENDIX J

WATER QUALITY STANDARD
DETAILS
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Standard Details

No. Description
WQ-01 Stream Buffer

WQ-02 Wet Detention Pond

WQ-02 Wet Detention Pond (page 2)

WQ-02A  Extended Detention Shallow Wetland
WQ-02A  Extended Detention Shallow Wetland (page 2)
WQ-02B Micropool Extended Detention Pond
WQ-02B  Micropool Extended Detention Pond (page 2)
WQ-03 Dry Ponds

WQ-03 Dry Ponds (page 2)

WQ-03 Dry Ponds (page 3)

WQ-04A  Shallow Wetland

WQ-04A  Shallow Wetland (page 2)

WQ-04B  Wet Extended Detention Pond
WQ-04B  Wet Extended Detention Pond (page 2)
WQ-04C  Pond/Wetland System

WQ-04C  Pond/Wetland System (page 2)
WQ-04D  Pocket Wetland

WQ-04D  Pocket Wetland (page 2)

WQ-05 Typical Bioretention Area

WQ-05 Typical Bioretention Area (page 2)
WQ-05 Typical Bioretention Area (page 3)
WQ-06 Infiltration Trench

WQ-06 Infiltration Trench (page 2)

WQ-07 Enhanced Dry Swale

WQ-07 Enhanced Dry Swale (page 2)

WQ-08 Vegetated Filter Strip

SCDES 03/2025
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sy BEg
! | 8 B¢
Stream Side Managed Use Upland
Zone Zone Zone
Stream Side |[Managed Use Total Buffer Width on Each
mmqmmmj Zone Zone Cv_oz%cNozm Side of the Stream
Ocﬁv OEQ Oc&
1 30 None 15 45
2 30 20 15 65
3 30 45 25 100

** Al buffer widths shall be measured from the top of the stream bank.

Class 1: Streams that have a drainage area greater than or equal to 100 acres.
Class 2: Streams that have a drainage area greater than or equal to 300 acres.
Class 3: Streams that have a drainage araa greater than or equal to 640 acres.

South Carolina Department of
Environmental Services

Three Zoned Urban Stream Buffer STREAM BUFFER
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\\ i N\ / Permanent Pool
& ~—
[ v ~ o
-~ -~ ‘ P
Inlet—s N ~ < N '
Rockfill Baffel \ A
(Submerged) N <] =
~
N \
Permanent Y D
3!
(o) -
0
@
<© \ Riser

Barrel

Qutlet Protection

PLAN VIEW

1—ft. Minimum Freeboard 100—yr. Emergency Spillway
100—yr. Storage

~
|...|MILbHKn.ImﬁpB.on

. . _WQ Storage TRM or Rip—Rap with Filter Fabric Outlet Protection
Rockfill mn.mm_nm:wqdmamn 1—ft. Max.
Forebay LR

Pond Dam
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WET DETENTION POND

A forebay shall be provided for all inlets to a wet water quality pond and shall be placed upstream of the main wet pond area. The forebay is separated from the
larger wet detention pond area by barriers or baffles that may be constructed of earth, stones, riprap, gabions, or geotextiles.  The top of the forebay barrier shall
be a maximum of one (1)—foot below the normal pool elevation, and may extend above the elevation of the permanent pool.
The permanent pool shall be four (4) to six (6) feet in depth.
Acceptable trash guards include:

Hoods that extend at least 6—inches below the permanent pool water surface elevation.

Reverse flow pipes where the outlet structure inlet is located at least 6—inches below the permanent pool water surface elevation.

Trash boxes made of sturdy wire mesh.

The side slopes of the pond shall be mowed monthly.

Since decomposing vegetation captured in the wetpond can release pollutants, especially nutrients, it may be necessary to harvest dead vegetation annually. Otherwise
the decaying vegetation can export pollutants out of the pond and also can cause nuisance conditions to occur.

Debris shall be cleared from all inlet and outlet structures monthly.
All eroded or undercut areas shall be repaired as needed.
A sediment marker shall be placed in the forebay to determine when sediment removal is required.

Sediment accumulations in the main pond area shall be monitored and sediment shall be removed when the
permanent pool volume has been significantly filled and/or the pond becomes eutrophic.

South Carolina Department of
Environmental Services

WET DETENTION POND
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100—YR EMERGENCY SPILLWAY

MAXIMUM EXTENDED
DETENTION LIMIT.

MICROPOOL 4— TO 6-—FT. DEEP
FOREBAY

1.5— TO 6-FT. DEEP

ST
Nﬂommlmy \%
2" e

RISER IN EMBANKMENT
HIGH MARSH
(LESS THAN 6—INCH WATER DEPTH)

LOW MARSH
(WATER DEPTH BETWEEN 6— AND 18—INCHES )

PLAN VIEW

WETLANDS

HIGH MARSH EMERGENCY

SPILLWAY

REVERSE PIPE WQ ORICICE PLACED 6—IN. MIN.

10 YEAR LEVEL BELOW PERMANENT POOL

AU AV 11— 1N H 3 STABLE

, =l=I=I= .ll.. =11 ] OUTFALL
FOREBAY "\ i South Carolina Department of
. Environmental Services

EXTENDED DETENTION SHALLOW WETLAND

ANTI-SEEP COLLAR OR

FILTER DIAPHRAGM s ornne 0. WQ—02A  Page 1 of 2
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EXTENDED DETENTION SHALLOW WETLAND

Inst

One—half (1/2) of the total shallow water zone shall be designated as being a high marsh. This zone extends up from 6—inches below the permanent pool water
level (6—inches deep).

One—half (1/2) of the total shallow water zone shall be designated as low marsh. This zone extends from a depth of 18— to 6—inches below the permanent pool
water level.

All ‘inlets shall discharge to the forebay, and be protected with a properly designed Turf Reinforcement Mat.  The forebay shall be constructed of an earthen berm
that shall be no lower than the normal permanent pool depth.

The outlet micropool shall be required to allow adequate depth for the extended detention release outlet to function properly and allow a drain to be installed to
drain the wetland when needed. The outlet micropool shall be 4—-6 feet deep.

The water quality orifice shall be protected from clogging by incorporating an appropriate trash guard. The trash guard selected shall be durable and extend at least
six (6)—inches below the normal pool surface of the wetland.

Maintenance requirements are particularly high while vegetation is being established. Monitoring during the first year is critical to the success of the wetland, and
should be done after all storm events greater than 2—inches of rainfall to assess erosion, flow channelization and sediment accumulation. Inspection shall be made
at least once every 6—months during the first 3—years of establishment.

A sediment cleanout stake shall be placed in the forebay area to determine when sediment removal is required.

Debris shall be removed from inlet and outlet structure monthly.

Wetland vegetation shall be monitored and replaced as necessary once every 6—months during the first 3—

years of establishment. The depth of the zones within the wetland shall be inspected and maintained annually

and invasive vegetation shall be removed annually.

Repair all eroded or undercut areas as needed.

South Carolina Department of
Environmental Services

EXTENDED DETENTION SHALLOW WETLAND
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MAXIMUM ELEVATION
OF EXTENDED 2
DETENTION POOL

INFLOW
= ——

BERM

PLAN VIEW

100 YR. EMERGENCY SPILLWAY

1—FT. MIN. FREEBOARD

T 100 YEAR LEVEL
= 10 YEAR LEVEL

PROFILE

ANTI-SEEP COLLAR

100—YR. EMERGENCY SPILLWAY

STABLE OUTFALL
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MICROPOOL EXTENDED DETENTION POND

NSTAlatIC

A forebay shall be provided for all inlets to a micropool extended water quality pond and shall be placed upstream of the micropool area. The forebay is separated
from the micropool by a berm that may be constructed of earth, stones, riprap, gabions, or geotextiles.  The top of the forebay barrier shall be equal to the
normal pool elevation, and may extend above the elevation of the permanent pool. A TRM lined low flow channel shall be constructed to convey flow from the forebay
to the micropool area.

The micropool shall be four (4) to six (6) feet in depth.

A low flow orifice shall be installed to slowly release the water quality volume. The low flow orifice shall be protected from clogging by designing appropriate trash
guards. Acceptable trash guards include:

Hoods that extend at least 6—inches below the water quality pool water surface elevation.
Reverse flow pipes where the outlet structure inlet is located at least 6—inches below the water quality water surface elevation.

Emergency spillways shall be installed to safely pass the post—development 100—year 24—hour storm event without overtopping any dam structures.

The side slopes of the pond shall be mowed monthly.

Since decomposing vegetation captured in the wetpond can release pollutants, especially nutrients, it may be necessary to harvest dead vegetation annually.
Otherwise the decaying vegetation can export pollutants out of the pond and can cause nuisance conditions to occur.

Debris shall be cleared from all inlet and outlet structures monthly.
All eroded or undercut areas shall be repaired as needed.
A sediment marker shall be placed in the forebay to determine when sediment removal is required.

Sediment accumulations in the main pond area shall be monitored and sediment shall be removed when the
permanent pool volume has been significantly filled and/or the pond becomes eutrophic.

South Carolina Department of
Environmental Services

MICROPOOL EXTENDED DETENTION POND
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Rockfill Baffel
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N\ D,

Inlet—e Forebay ) - ‘4"
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Low Flow Channel

\\./ J/  (Optional) \/

Riser
Barrel

Stable Outlet Protection

PLAN VIEW

1—ft. Minimum Freeboard 100—yr. Emergency Spillway

Storage I/n+

10—yr, Storage
Trash Rack_——" o_
HO

. . _WQ Storage TRM or Rip—Rap with Filter Fabric Outlet Protection
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later Detention Ponds

Dry pond inside slopes should not be more than 3:1

The pond floor should have a minimum slope of 2% toward the outlet or underdrain system.
Adequate maintenance access must be provided for all dry detention and dry ED ponds.

£ Innel

>, low flow channel should be provided to prevent standing water conditions. This channel should be protected to prevent scouring. The remainder of the pond
should drain toward this channel. Where recreational uses are desired, the low—flow channel should be placed to one side instead in the middle of the pond.

Outfall
For a dry detention pond, the outlet structure is sized for water quality control and water quantitiy control (based upon hydrologicrouting calculations) and can
consist of a weir, orifice, outlet pipe, combination outlet, or other acceptable control structure.

A low flow orifice capable of releasing the water quality volume over 24 hours must be provided. The water quality orifice should have a minimum diameter of
2—inches and should be adequately protected from clogging by an acceptable external trash rack.

The outfall of dry ponds should always be stabilized to prevent scour and erosion. If the pond discharges to a channel with dry weather flow, care should be
taken to minimize tree clearing along the downstream channel, and to reestablish a forested riparian zone in the shortest possible distance.

gency < :
An emergency spillway must be included to pass the 100—year storm event. The spillway prevents pond water levels from overtopping the embankment and
causing structural damage. The spillway must be designed and installed to protect against erosion problems.

mm%oom ,moyﬁﬂo_ 9 anti—seep collars should be provided for all outlet pipes.

Insp n _and Kaintenance:

Regular inspection and maintenance is critical to the effective operation of dry ponds as designed. Maintenance
responsibility for a pond should be vested with a responsible authority by means of a legally binding and
enforceable maintenance agreement that is executed as a condition of plan approval.

Inspections should be conducted semi—annually and after significant storm events to identify

potential problems early. Most maintenance efforts will need to be directed toward vegetation
management and basic housekeeping practices such as removal of debris accumulations and vegetation
management to ensure that the pond dewaters completely to prevent mosquito and other habitats.

South Carolina Department of
Environmental Services

DRY PONDS
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WETLAND BUFFER (25 FT. MIN.) 100—-YR. EMERGENCY SPILLWAY
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POND/WETLAND SYSTEM

All inlets shall discharge to wet pond area, and be protected with a properly designed Turf Reinforcement Mat or other acceptable inlet
protection.  The wet pond shall be 4— to 6—feet deep and have a designed overflow spillway that discharges to a plunge pool. The
plunge pool shall be 4— to 6—feet deep that having a lined low flow channel to convey flow from the plunge pool to the micropool area.

The outlet micropool shall be required to allow adequate depth for the extended detention release outlet to function properly and allow
a drain to be installed to drain the wetland when needed. The outlet micropool shall be 4—6 feet deep.

The water quality orifice shall be protected from clogging by incorporating an appropriate trash quard. The trash guard selected shall
be durable and extend at least six (6)—inches below the normal pool surface of the wetland.

A principle spillway of the constructed storm water wetland shall be installed to safely pass the 25—year 24—hour storm event.
The spillway shall be equipped with a trash rack.

An emergency spillway shall be installed to safely convey discharges resulting from the 100-year 24—hour storm event.

Maintenance requirements for constructed storm water wetlands are particularly high while vegetation is being established. Monitoring during the first year is critical
to the success of the wetland. Wetlands shall be monitored after all storm events greater than 2—inches of rainfall during the first year to assess erosion, flow
channelization and sediment accumulation. Inspection shall be made at least once every 6—months during the first 3—years of establishment.

A sediment cleanout stake shall be placed in the forebay area to determine when sediment removal is required.

Debris shall be removed from inlet and outlet structure monthly.

Wetland vegetation shall be monitored and replaced as necessary once every 6—months during the first 3—years

of establishment. The depth of the zones within the wetland shall be inspected and maintained annually, and

invasive vegetation shall be removed annually.

Repair all eroded or undercut areas as needed.

South Carolina Department of
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SHALLOW WETLAND

Installation:
All inlets shall discharge to the forebay, and be protected with a properly designed Turf Reinforcement Mat.  The forebay shall be constructed of a rock berm that
shall be no lower than the water quality pool depth.

The outlet micropool shall be required to allow adequate depth for the extended detention release outlet to function properly and allow a drain to be installed to
drain the wetland when needed. The outlet micropool shall be 4—6 feet deep.

The water quality orifice shall be protected from clogging by incorporating an appropriate trash quard. The trash gquard selected shall be durable and extend at least
six (6)—inches below the normal pool surface of the wetland.

A principle spillway of the constructed storm water wetland shall be installed to safely pass the 25-year 24—hour storm event. The spillway shall be equipped with
a trash rack.

An emergency spillway shall be installed to safely convey discharges resulting from the 100—year 24—hour storm event.

Maintenance requirements for constructed storm water wetlands are particularly high while vegetation is being established. Monitoring during the first year is critical
to the success of the wetland. Wetlands shall be monitored after all storm events greater than 2—inches of rainfall during the first year to assess erosion, flow
channelization and sediment accumulation. Inspection shall be made at least once every 6—months during the first 3—years of establishment.

A sediment cleanout stake shall be placed in the forebay area to determine when sediment removal is required.

Debris shall be removed from inlet and outlet structure monthly.

Wetland vegetation shall be monitored and replaced as necessary once every 6—months during the first 3—years

of establishment. The depth of the zones within the wetland shall be inspected and maintained annually, and

invasive vegetation shall be removed annually.

Repair all eroded or undercut areas as needed.
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WET EXTENDED DETENTION POND

A forebay shall be provided for all inlets to a wet extended water quality pond and shall be placed upstream of the main wet pond area. The forebay is separated

from the larger wet detention pond area by a berm that may be constructed of earth, stones, riprap, gabions, or geotextiles.  The top of the forebay barrier shall
be equal to the normal pool elevation, and may extend above the elevation of the permanent pool. A spillway shall be constructed to convey flow from the forebay
to the wet detention pond area.

A low flow orifice shall be installed to slowly release the water quality volume. The low flow orifice shall be protected from clogging by designing appropriate trash
guards. Acceptable trash gquards include:

Hoods that extend at least 6—inches below the permanent pool water surface elevation.
Reverse flow pipes where the outlet structure inlet is located at least 6—inches below the permanent pool water surface elevation.
Trash boxes made of sturdy wire mesh.

Emergency spillways shall be installed to safely pass the post—development 100—year 24—hour storm event without overtopping any dam structures.

The side slopes of the pond shall be mowed monthly.

Since decomposing vegetation captured in the wetpond can release pollutants, especially nutrients, it may be necessary to harvest dead vegetation annually.
Otherwise the decaying vegetation can export pollutants out of the pond and also can cause nuisance conditions to occur.

Debris shall be cleared from all inlet and outlet structures monthly.
All eroded or undercut areas shall be repaired as needed.
A sediment marker shall be placed in the forebay to determine when sediment removal is required.

Sediment accumulations in the main pond area shall be monitored and sediment shall be removed when the

permanent pool volume has been significantly filled and/or the pond becomes eutrophic.
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POND/WETLAND SYSTEM

The system has two separate cells, a wet pond and a shallow marsh. The wet pond is designed to trap sediment and reduce runoff velocities before the runoff enters
the shallow marsh. The primary water quality benefits are achieved in the shallow wetland. Less land is required for the pond/wetland system than the shallow wetland
and the extended detention shallow wetland.

Irstallat

One—half (
One—half (

) of the total shallow water zone shall be high marsh. This zone extends up from 6—inches below the permanent pool water level (6—in deep).

Nol— NIl—

) of the total shallow water zone shall be low marsh. This zone extends from a depth of 18— to 6—inches below the permanent pool water level.

All inlets shall discharge to wet pond area, and be protected with a properly designed Turf Reinforcement Mat or other acceptable inlet
protection.  The wet pond shall be 4— to 6—feet deep and have a designed overflow spillway that discharges to a plunge pool. The
plunge pool shall be 4- to 6—feet deep that having a lined low flow channel to convey flow from the plunge pool to the micropool area.

The outlet micropool shall be required to allow adequate depth for the extended detention release outlet to function properly and allow
a drain to be installed to drain the wetland when needed. The outlet micropool shall be 4—6 feet deep.

The water quality orifice shall be protected from clogging by incorporating an appropriate trash gquard. The trash guard selected shall
be durable and extend at least six (6)—inches below the normal pool surface of the wetland.

A principle spillway of the constructed storm water wetland shall be installed to safely pass the 10—year 24—hour storm event.
The spillway shall be equipped with a trash rack.

An emergency spillway shall be installed to safely convey discharges resulting from the 100—year 24—hour storm event.

Maintenance requirements for constructed storm water wetlands are particularly high while vegetation is being established. Monitoring during the first year is critical
to the success of the wetland. Wetlands shall be monitored after all storm events greater than 2—inches of rainfall during the first year to assess erosion, flow
channelization and sediment accumulation. Inspection shall be made at least once every 6—months during the first 3—years of establishment.

A sediment cleanout stake shall be placed in the forebay area to determine when sediment removal is required.

South Carolina Department of

Debris shall be removed from inlet and outlet structure monthly. Environmental Services
Wetland vegetation shall be monitored and replaced as necessary once every 6—months during the first 3—years
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POCKET WETLAND

Installation

One—half @ of the total shallow water zone shall be designated as being a high marsh. This zone extends up from 6—inches below the permanent pool water level

(6—inches deep).

One—half @ of the total shallow water zone shall be low marsh. This zone extends from a depth of 18— to 6—inches below the permanent pool water level.

All inlets shall discharge to forebay through open vegetated swales. The forebay is separated from the pocket wetland area by barriers or baffles that may be
constructed of earth, stones, riprap, gabions, or geotextiles.  The top of the forebay shall be equal to or may extend above the water quality permanent pool elevation.

The outlet micropool shall be required to allow adequate depth for the extended detention release outlet to function properly and allow a drain to be installed to drain
the wetland when needed. The outlet micropool shall be 4— to 6—feet deep.

The water quality orifice shall be protected from clogging by incorporating an appropriate trash quard. The trash guard selected shall be durable and extend at least
six (6)—inches below the normal pool surface of the micropool.

A principle spillway of the constructed storm water wetland shall be installed to safely pass the 10—year 24—hour storm event. The spillway shall be equipped
with a trash rack.

An emergency spillway shall be installed to safely convey discharges resulting from the 100—year 24—hour storm event.

Maintenance requirements for constructed storm water wetlands are particularly high while vegetation is being established. Monitoring during the first year is critical
to the success of the wetland. Wetlands shall be monitored after all storm events greater than 2—inches of rainfall during the first year to assess erosion, flow
channelization and sediment accumulation. Inspection shall be made at least once every 6—months during the first 3—years of establishment.

A sediment cleanout stake shall be placed in the forebay area to determine when sediment removal is required.
Debris shall be removed from inlet and outlet structure monthly.

Wetland vegetation shall be monitored and replaced as necessary once every 6—months during the first 3—years
of establishment. The depth of the zones within the wetland shall be inspected and maintained annually, and

invasive vegetation shall be removed annually. South Carolina _Umﬁmln_jmjﬂ of
Repair all eroded or undercut areas as needed. Environmental Services
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TYPICAL BIORETENTION AREA

Insta
The minimum width of the bioretention area shall be ten (10)—feet and the minimum length shall be forty (40)—feet.

The planting mix should be approximately 65—-75% sand, 25% silt or topsoil, and 10% organic or leaf compost. The maximum clay content shall be less than 10%.
The minimum depth of the planting mix shall be based on the following:

1.5—feet for grass only bioretention areas,

3.0—feet for bioretention areas that utilize shrubs, and
4 0—feet for bioretention areas that utilize trees.

Inspection anc Mainzen

Regular inspection and maintenance is critical to the effective operation of bioretention areas as designed. Maintenance responsibility of the bioretention area shall
be vested with a responsible authority by means of a legally binding and enforceable maintenance agreement that is executed as a condition of plan approval.

The surface of the ponding area may become clogged with fine sediments over time. Core aeration or
cultivating unvegetated areas may be required to ensure adequate filtration.

Other required maintenance includes but is not limited to:
Pruning and weeding to maintain appearance shall be done periodically as needed.

Hardwood mulch shall be replaced or replenished 2—to 3—inches thick periodically as needed.
Trash and debris shall be removed periodically as needed.

South Carolina Department of
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INFILTRATION TRENCH

A 6-inch sand filter shall be located on the bottom of the trench.

The stone fill media shall consist of 1.0— to 2.5— inch D50 crushed stone with 6—inches of pea gravel located on top separated by a permeable filter fabric.
This filter fabric prevents should be easily separated from the geotextiles that protect the sides of the excavated trench.

Observation wells a maximum of 100—ft apart shall be installed in every infiltration trench and shall be made of 4— to 6—inch PVC pipe. The well shall extend to
the bottom of the trench. The observation well shall be installed along the centerline of the trench, and be flush with the ground elevation of the trench. The top
of the well shall be capped and locked to discourage vandalism and tampering.

and Maintenance:

Regular inspection and maintenance is critical to the effective operation of infiltration trenches as designed. Maintenance responsibility shall be vested with a responsible
authority by means of a legally binding and enforceable maintenance agreement that is executed as a condition of the Storm Water Management Permit approval.

A record shall be kept of the average de—watering time of the infiltration trench to determine if maintenance is required.

The top 6-—inch layer of pea gravel and the geotextile separating the pea gravel from the stone media serve as a sediment barrier and will be required to be replaced
when full of sediment.

Debris and trash shall be cleared from all inlet and outlet structures monthly.

The observation well shall be checked following 72 hours (3—days) of dry weather after a rainfall event. If
complete de—watering is not observed, there may clogging and proper maintenance shall be performed.

Trees, shrubs, or invasive vegetation shall be removes semi—annually.

If complete failure is observed, total rehabilitation of the trench shall be performed by excavating the trench
walls to expose clean soil, and replacing the sand, filter media, gravel, and geotextiles.

South Carolina Department of
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SAND FILTERS

Sand filtration facilities are most applicable for smaller sites of 5 acres or less where the percent imperviousness of the site is very high. Sand filters shall be
used on sites where the drainage area to the facility will remain well stabilized after the construction phase to prevent excess sediment and debris from permanently
clogging the filter.

It is recommended that individual sand filters be sized to treat relatively small drainage area of 1 to 2 acres. The implementation of several filters on the site
will prevent the entire site from being untreated if one of the filter facilities becomes clogged, requiring maintenance.

nstallaticn

A 5—foot minimum clearance height shall be provided between the top of the sand bed and the bottom of the concrete slab to provide clearance for maintenance.
A de—watering valve shall be placed just above the sand bed layer to drain the facility in situation where the sand filter becomes clogged and requires maintenance.

An under drain system shall be used to collect the runoff water that has percolated through the sand filter. The pipe shall be 6—inch perforated schedule 40 PVC
piping placed in a 8- to 10—inch deep gravel jacket. A permeable geotextile filter fabric layer shall be placed between the sand and the gravel. To ensure
adequate drainage, the bottom chamber shall be sloped towards the under drain pipes that shall be spaced 10—feet apart along the filter bed. The under drain
system may discharge to the main storm sewer system or may outfall to an outlet chamber.

irtencnce:

Regular inspection and maintenance is critical to the effective operation of sand filter facilities as designed. Maintenance responsibility for the sand filter shall be
vested with a responsible authority by means of a legally binding and enforceable maintenance agreement that is executed as a condition of plan approval. Typical
maintenance responsibilities include clearing debris and trash from all inlet and outlet structures monthly, removing trash and debris from the sediment chamber
monthly, and removing all sediment from the sediment chamber annually.

A record shall be kept of the average de—watering time of the sand filter facility to determine if maintenance is required. When the filtering capacity of the sand
has diminished, the top layers of the sand (2— to 3—inches) shall be removed and replaced. This typically will need to be done every 3— to 5—years.
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ENHANCED DRY SWALE

Instcllation:

Swale slopes should be limited between 1 and 2 7, unless site topography dictates larger slopes. In this instance, drop structures may be placed in the swale
to limit the slope of a particular section of the swale. Spacing between drop structures should be a minimum of 50—feet and energy dissipation techniques
may need to be added on the downstream side of the drop structures.

The overall depth of the water quality runoff volume detained in the channel shall not exceed 1.5—feet.

The bottom width of the swale should range between 2— and 8—feet where applicable to ensure an adequate filtration area

The side slopes of the swale shall not exceed 2H:1V, and 4H:1V is recommended for ease of maintenance and for side inflow to remain as sheet flow.

The filter bed for an enhanced dry swale shall consist of a permeable soil layer at least 2.5—feet deep. The drainage pipe shall be @ minimum 4-inch diameter
perforated PVC pipe (AASHTO M 252) in a 6—inch gravel layer.

Inspection and Iainten

The surface of the filter bed may become clogged with fine sediments over time. Light core aeration may be required to ensure adequate filtration.
Other required maintenance includes but is not limited to periodic mowing to maintain the storage volume and to maintain appearance, and the periodic
removal of trash and debris as needed.
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Figures

No. Description
OP-1 Minimum Tail Water Condition
OP-2 Maximum Tail Water Condition
RC-C Trapping Efficiency for Rock Ditch Checks with Coarse Texture Soils
RC-F Trapping Efficiency for Rock Ditch Checks with Fine Texture Soils
RC-M Trapping Efficiency for Rock Ditch Checks with Medium Texture Soils
RR-1 Maximum Depth of Flow of Riprap Lined Channels
RR-2 Distribution of Boundary Shear Around Wetted Perimeter of Trapezoidal Channel
RR-3 Angle of Repose for Riprap Stones
RR-4 Ratio of Critical Shear on Sides to Critical Shear on Bottom
RR-5 Ratio of Maximum Boundary Shear in Bends to Maximum Bottom Shear in Straight Reaches
SB-1 Trapping Efficiency for Basins Not in Low Lying Areas
SB-2 Trapping Efficiency for Basins in Low Lying Areas
SF-1 Trapping Efficiency of Silt Fence
ST Trapping Efficiency of Sediment Traps
Sv-1 Characteristic Settling Velocity as a Function of Eroded Particle Diameter
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DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL
MAXIMUM TAILWATER CONDITION (T,» 0.5 DIAMETER)
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' FIGURE RR-1
South Carolina Department of | MAXIMUM DEPTH OF FLOW FOR RIPRAP
Environmental Services LINED CHANNELS

EFFECTIVE DATE: MARCH 2025 -
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FIGURE RR-2
South Carolina Department of | DISTRIBUTION OF BOUNDARY SHEAR AROUND
Environmental Services WETTED PERIMETER OF TRAPEZOIDAL CHANNEL

EFFECTIVE DATE: MARCH 2025
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FIGURE RR-3

South Carolina Department of
Environimicnial Servicas ANGLE OF REPOSE FOR RIPRAP STONES

EFFECTIVE DATE: MARCH 2025
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FIGURE RR-4
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FIGURE RR-5

th Carolina Department of RATIO OF MAXIMUM BOUNDARY SHEAR IN BENDS
South Carolina Department o TO MAXIMUM BOTTOM SHEAR IN STRAIGHT REACHES

Environmental Services

EFFECTIVE DATE: MARCH 2025
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FIGURE SB-1

South Carolina Department of TRAPPING EFFIENCY FOR BASINS NOT IN LOW
Environmental Services | LYING AREAS

EFFECTIVE DATE: MARCH 2025
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FIGURE SB-2

South Carolina Department of | TRAPPING EFFIENCY FOR BASINS IN LOW
Environmental Services LYING AREAS

EFFECTIVE DATE: MARCH 2025
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DESIGN AID FOR ESTIMATING TRAPPING EFFICIENCY
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FIGURE SF-1
South Carolina Department of | TRAPPING EFFICIENCY OF SILT FENCE
Environmental Services

EFFECTIVE DATE: MARCH 2025 |

qpo/V15Parea

:
T
T
2
@
m
“
=
O
m
2
O
-<
=

DESIGN AID FOR ESTIMATING TRAPPING EFFICIENCY OF SILT FENCE




FIGURE ST-1
South Carolina Department of | TRAPPING EFFICIENCY OF SEDIMENT TRAPS

Environmental Services _
EFFECTIVE DATE: MARCH 2025
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FIGURE SV-1

South Carolina Department of | CHARACTERISTIC SETTLING VELOCITY AS A
Environmental Services FUNCTION OF ERODED PARTICLE DIAMETER

EFFECTIVE DATE: MARCH 2025
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