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The V

illage of Cross Plains has taken steps to m
itigate the negative im

pacts of storm
w

ater runoff into 
Black E

arth Creek associated w
ith urban developm

ent.  In addition to W
isconsin Statutes Chapter N

R 
151 and V

illage of Cross Plains Chapter 152, the V
illage adopted m

ore stringent storm
w

ater 
m

anagem
ent requirem

ents for dow
ntow

n redevelopm
ent areas as part of the D

ow
ntow

n D
esign 

Standards.  These additional local requirem
ents are intended to reduce the tem

perature and contam
inant 

load of storm
w

ater before it reaches Black E
arth Creek.  These objectives can be accom

plished using 
storm

w
ater Best M

anagem
ent Practices (BM

Ps) that provide for filtration and infiltration of runoff from
 

im
pervious surfaces. 
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BM

Ps that filter storm
w

ater include w
et detention basins, vegetative filter strips, grassed sw

ales, and 
proprietary flow

-through sedim
entation devices.  

 W
et D

eten
tion

 B
asin

s (F
igu

re 1) 
W

et detention basins are a com
m

on storm
w

ater BM
P that filters storm

w
ater through settling. A

 w
et 

detention basin is an excavated area or enhanced natural depression that im
pedes flow

s by storing 
runoff and releasing runoff at a reduced rate. A

 w
et detention basin consists of an inlet structure, w

hich 
is usually a pipe; a perm

anent pool, w
hich is divided into a sedim

ent forebay and a m
ain pool; and an 

outlet structure w
hich controls the release rate of the storm

w
ater runoff. The size of the perm

anent 
pool is dictated by the size of the im

pervious surfaces that drain to it.  Low
 density residential land use 

w
ill have the sm

allest perm
anent pool surface area w

hile com
m

ercial/m
anufacturing/highw

ay land use 
w

ill have the largest perm
anent pool surface area. The length to w

idth radio of the flow
 path through 

the detention basin should be m
axim

ized w
ith a goal of 3:1 or greater. The average m

inim
um

 w
ater 

depth of the perm
anent pool m

ust be 3 feet w
ith an additional 2 feet for sedim

ent storage.   
 P

rop
rietary F

low
-T

h
rou

gh
 D

evice 
A

 proprietary flow
-through sedim

entation device is a flow
-through structure w

ith a settling or 
separation unit to rem

ove sedim
ents and other pollutants. N

o outside pow
er source is required because 

the energy of the flow
ing w

ater allow
s the sedim

ents to separate. D
epending on the type of unit, this 

separation m
ay occur by m

eans of sw
irl action or indirect filtration. A

 sedim
entation device consists of 

an inlet, outlet, a separator body, and a solids collection hopper. Sedim
entation devices can treat 

storm
w

ater flow
 as little as 0.75 cubic feet per second of runoff (cfs) to about 60 cfs. U

nits can range in 
size from

 4 feet in diam
eter to custom

 sizes as big as 40 feet in diam
eter. This type of device is especially 

useful w
hen there is insufficient space for sw

ales and ponds. 
 

 
Installation of a proprietary flow

-through device 
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 V
egetative F

ilter Strip
 

A
 vegetative filter strip is an engineered vegetated strip intended to treat storm

w
ater runoff. Sedim

ents 
and pollutants are rem

oved by filtering, infiltration and settling. A
 vegetative filter strip m

ust have a 
m

inim
um

 w
idth of 25 feet and a m

axim
um

 slope of 5%
. It is im

portant to m
aintain sheet flow

 into the 
filter strip and in som

e cases a level spreader w
ill be necessary to achieve sheet flow

. 
 G

rass Sw
ale 

A
 grassed sw

ale is a concave vegetated conveyance system
. A

 grassed sw
ale em

ploys sedim
entation and 

biofiltration as its prim
ary rem

oval m
echanism

s; biofiltration includes filtration, infiltration, and 
adsorption. A

 grassed sw
ale should be at least 20 feet long w

ith a bottom
 w

idth of 2 to 8 feet. A
 grassed 

sw
ale has either a parabolic or trapezoidal cross section w

ith 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

. 
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BM

Ps that infiltrate storm
w

ater include infiltration basins, bioretention basins (rain gardens), and 
pervious pavem

ent.  
  B

ioreten
tion

 B
asin

 (F
igu

res 2 an
d

 3) 
A

 bioretention basin is an infiltration basin consisting of an excavated area that is back-filled w
ith an 

engineered soil, covered w
ith a m

ulch layer and planted w
ith a diversity of w

oody and herbaceous 
vegetation. Storm

w
ater directed to the basin percolates through the m

ulch and engineered soil, w
here it 

is treated by a variety of physical, chem
ical 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 m

axim
um

 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 w
ill be required for com

m
ercial land use than for 

residential land use. The vegetation m
ust be native to the area and capable of handling the 

environm
ental conditions the basin w

ill encounter. The engineered soil layer consists of a m
ixture of 

sand, com
post, and topsoil. Bioretention basins m

ust be at a great enough distance to prevent a 
hydraulic connection to the building or pavem

ent foundations. The area draining to a bioretention basin 
should be 2 acres or less. 
 In

filtration
 B

asin
 (F

igu
re 4) 

A
n infiltration basin is defined as an open im

poundm
ent w

ith a flat, densely vegetated floor dedicated to 
the infiltration of runoff through the ground surface. The basin consists of an inlet structure w

ith a level 
spreader, infiltration cells and an outlet structure. D

ividing the infiltration basin into sm
aller infiltration 

cells w
ill prevent channelized flow

 and m
axim

ize the effective infiltration area. Infiltration cells have a 
m

axim
um

 depth of 24 inches, a longitudinal slope of 1%
 or less, and a lateral slope of 0%

. Based upon 
the Cross Plains D

ow
ntow

n design standards the m
inim

um
 volum

e of w
ater 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 storm

w
ater m

ust be pretreated to rem
ove suspended solids before it enters the 

infiltration basin. It is im
portant for infiltration basins to be located at a great enough distance aw

ay 
from

 foundations or pavem
ent as to not be hydraulically connected w

ith the foundations or pavem
ent. 

Infiltration basins are intended to service sm
all, m

ore frequent rain storm
s w

ith a w
atershed of 0-50 

acres. 
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