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INTRODUCTION

The Village of Cross Plains has taken steps to mitigate the negative impacts of stormwater runoff into
Black Earth Creek associated with urban development. In addition to Wisconsin Statutes Chapter NR
151 and Village of Cross Plains Chapter 152, the Village adopted more stringent stormwater
management requirements for downtown redevelopment areas as part of the Downtown Design
Standards. These additional local requirements are intended to reduce the temperature and contaminant
load of stormwater before it reaches Black Earth Creek. These objectives can be accomplished using
stormwater Best Management Practices (BMPs) that provide for filtration and infiltration of runoff from
impervious surfaces.

FILTRATION
BMPs that filfer stormwater include wet detention basins, vegetative filter strips, grassed swales, and
proprietary flow-through sedimentation devices.

Wet Detention Basins (Figure 1)

Wet detention basins are a common stormwater BMP that filters stormwater through settling. A wet
detention basin is an excavated area or enhanced natural depression that impedes flows by storing
runoff and releasing runoff at a reduced rate. A wet detention basin consists of an inlet structure, which
is usually a pipe; a permanent pool, which is divided into a sediment forebay and a main pool; and an
outlet structure which controls the release rate of the stormwater runoff. The size of the permanent
pool is dictated by the size of the impervious surfaces that drain to it. Low density residential land use
will have the smallest permanent pool surface area while commercial/manufacturing/highway land use
will have the largest permanent pool surface area. The length to width radio of the flow path through
the detention basin should be maximized with a goal of 3:1 or greater. The average minimum water
depth of the permanent pool must be 3 feet with an additional 2 feet for sediment storage.

Proprietary Flow-Through Device

A proprietary flow-through sedimentation device is a flow-through structure with a settling or
separation unit to remove sediments and other pollutants. No outside power source is required because
the energy of the flowing water allows the sediments to separate. Depending on the type of unit, this
separation may occur by means of switl action or indirect filtration. A sedimentation device consists of
an inlet, outlet, a separator body, and a solids collection hopper. Sedimentation devices can treat
stormwater flow as little as 0.75 cubic feet per second of runoff (cfs) to about 60 cfs. Units can range in
size from 4 feet in diameter to custom sizes as big as 40 feet in diameter. This type of device is especially
useful when there is insufficient space for swales and ponds.

Installation of a .wmowanﬁma\ moé-%.no.mmw device
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Vegetative Filter Strip

A vegetative filter strip is an engineered vegetated strip intended to treat stormwater runoff. Sediments
and pollutants are removed by filtering, infiltration and settling. A vegetative filter strip must have a
minimum width of 25 feet and a maximum slope of 5%. It is important to maintain sheet flow into the
filter strip and in some cases a level spreader will be necessary to achieve sheet flow.

Grass Swale

A grassed swale is a concave vegetated conveyance system. A grassed swale employs sedimentation and
biofiltration as its primary removal mechanisms; biofiltration includes filtration, infiltration, and
adsorption. A grassed swale should be at least 20 feet long with a bottom width of 2 to 8 feet. A grassed
swale has either a parabolic or trapezoidal cross section with side slopes of 3 horizontal:1 vertical or
flatter. Flow velocities should be under 1 fps for the 1-year, 24-hour storm and flow depths should be 4
inches or less for the 1-year, 24-hour storm.

INFILTRATION
BMPs that znfiltrate stormwater include infiltration basins, bioretention basins (rain gardens), and
pervious pavement.

Bioretention Basin (Figures 2 and 3)

A bioretention basin is an infiltration basin consisting of an excavated area that is back-filled with an
engineered soil, covered with a mulch layer and planted with a diversity of woody and herbaceous
vegetation. Stormwater directed to the basin percolates through the mulch and engineered soil, where it
is treated by a variety of physical, chemical and biological processes before infiltrating into the native
soil. A bioretention basin consists of a ponding area, engineered soil planting bed, perforated
underdrain, and overflow outlet. The maximum ponding depth of the basin is 12 inches and the surface
slope should be 1% or less. The surface area of the bioretention basin depends upon the land use of the
area draining to the basin. A larger surface area will be required for commercial land use than for
residential land use. The vegetation must be native to the area and capable of handling the
environmental conditions the basin will encounter. The engineered soil layer consists of a mixture of
sand, compost, and topsoil. Bioretention basins must be at a great enough distance to prevent a
hydraulic connection to the building or pavement foundations. The area draining to a bioretention basin
should be 2 acres or less.

Infiltration Basin (Figure 4)

An infiltration basin is defined as an open impoundment with a flat, densely vegetated floor dedicated to
the infiltration of runoff through the ground surface. The basin consists of an inlet structure with a level
spreader, infiltration cells and an outlet structure. Dividing the infiltration basin into smaller infiltration
cells will prevent channelized flow and maximize the effective infiltration area. Infiltration cells have a
maximum depth of 24 inches, a longitudinal slope of 1% or less, and a lateral slope of 0%. Based upon
the Cross Plains Downtown design standards the minimum volume of water to be infiltrated is 0.083
cubic feet of rain per 1 square foot of land draining to the infiltration device. In order for an infiltration
basin to be effective the stormwater must be pretreated to remove suspended solids before it enters the
infiltration basin. It is important for infiltration basins to be located at a great enough distance away
from foundations or pavement as to not be hydraulically connected with the foundations or pavement.
Infiltration basins are intended to service small, more frequent rain storms with a watershed of 0-50
acres.
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Figure 3. Example of Bioretention Device — cross-section across length of device
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