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Wet Detention Pond
(1001)

Wisconsin Department of Natural Resources
Conservation Practice Standard

I. Definition

A permanent pool of water with designed
dimensions, inlets, outlets and storage capacity,
constructed to collect, detain. treat and release
stormwater runoff.

ll. Purposes

The primary purposes of this practice are to improve
water quality and reduce peak flow.

lll. Conditions Where Practice Applies

This practice applies to urban sites where stormwater
runoff pollution due to particulate solids loading and
attached pollutants 15 a concern. It also applies where
mcreased runoff from urbanization or land use
change 1s a concern. Site conditions must allow for
runoff to be directed into the pond and a permanent
pool of water to be mamtamned.

_—

SLAMM. P8, DETPOND or equivalent methodology
may also be used to evaluate the efficiency of the
design 1n reducing TSS.

IV. Federal, State and Local Laws

The design, construction and mamtenance of wet
detention ponds shall comply with all federal.

state and local laws, rules or regulations. The
owner/operator 1s responsible for secunng required
permuts. This standard does not contain the text of
any federal. state or local laws governing wet
detention ponds.

The location and use of wet detention ponds may be
limited by regulations relating to stormwater
management, navigable waters (Ch. 30, Wis. Stats ),
floodplains, wetlands, buildings, wells and other
structures, or by land uses such as waste disposal
sites and airports. The pond embankment may be
regulated as a dam under Ch. 31, Wis. Stats_. and
further rectrictad nnder NE 1331 Wiz Adm Chade



Soil Testing Requirement

 Show soils, seasonally high
groundwater level, and bedrock
conditions to a minimum depth of 5
feet below the proposed bottom of the
ponc

* Minimum of two test pit or boring per
pond.

e Characterize soils using both the USDA
and USCS classification systems.
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11.  The permanent pool surface area 1s
s1ized based on the particle size and
the peak outflow during the 1-vr_,
24-hour design storm using
Equation 1:

S, =1.2 * (g, / v;) [Equation 1(a)]

or

Qo =(v.* S,) / 1.2 [Equation 1(b)]
Where:

Sa = Permanent pool surface area
measured at the mnvert of the lowest outlet
of the wet detention pond (square feet)

0, = Post-construction peak outflow
(cubic feet/'second) during the 1-yr_ 24-
hour design storm for the principal outlet

v, = Particle settling velocity (feet/second)

1.2 = EPA recommended safety factor

1. Particle settling velocities (v.) shall
be based on representative particle
sizes for the desired percent TSS
reduction.

e 80% (3 mucron):
v.=191x 107 ft/sec.
e  60% (6 micron):
v, =737x 107 ft /sec.
¢  40% (12 micron):
v.=295x 107 ft /sec.
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s a liner required?

In situ soil
<107 cm/sec
permeability to 3'
below pond

bottom?

Mo

Local
municipality
requires liner
to protect well or
groundwater?

Appendix D - Liner Fl
Detention |

Yes

" Answer yes in lieu of permeability testing for:
USDA-Sandy clay, silty clay or clay (from actual boring)
USCS-Avg. LL=25, no LL<20, Avg. Pl=12 & no Pl<10

Mo Drainage
No Drainage pasin has storage
basin includes or loading areas

Tier | industrial? For Tier 2
industrial ?




Yes

testing for:
gy (from actual boring)
g. PI>12 & no Pl<10

" Dirty source areas=

Industrial, commercial,
institutional parking lots or

roads and all arterial roads.

ND [}[aina.ﬁ ND‘
basin has storage Drainage basin No
or loading areas has fueling or vehicle
For Tier 2 maintenance
industrial? areas?
Yes Yes
80% TSS
No requirements No Type B Liner No
met onsite Required to Protect
for areas listed Groundwater
above™?

Mo

Drainage basin
has dirty source
Areas™ >158% 7

Yes

In situ soil
=105 cm/sec
Permeability to 3
below pond
bottom?™™

Yes




MNo

Type B Liner No

Required to Protect
Groundwater

In situ soil
<105 cm/sec
Permeability to 3
below pond

bottom?™ .~ Yes

“ Answer yes in lieu of testing for:

USDA-Silt loam, sandy clay loam, clay loam,

silty clay loam (from actual boring)

USCS-Avg. LL=16, no LL<14 Avg. Pl>7 & no

Pl<5

-
See
considerations for
a Type C liner for
safety, to prevent
erosion or for
aesthetics.

-,




Site Evaluation for Stormwater Infiltration
(1002)

Wisconsin Department of Natural Resources
Conservation Practice Standards

Definition

Thas standard defines site evaluation procedures to:

1.

Perform an mmitial screening of a development site’

to determune its smitability for infiltration.

Evaluate each area within a development site that
1s selected for infiltration.

Prepare a site evaluation report.
Purpose

Establish methodologies to characterize the site

and screen for exclusions and exemptions under
Chapter NE. 151 Wis. Adm. code.

Establish requirements for siting an infiltration
device and the selection of design infiltration
rates.

Define requirements for a site evaluation report

that msures appropriate areas are selected for
1 1af P fiam
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V. Criteria

The site evaluation consists of four steps for locating
the optimal areas for infiltration. and properly sizing
mnfiltration devices.

Step A Imitial Screening.

¢ Step B. Field Verification of information collected
in Step A

e Step C. Evaluation of Specific Infiltration Areas.

e Step D. Soil and Site Evaluation Reporting.

The steps shall coincide, as much as possible, for
when the information is needed to determine the
following: 1) the potential for infiltration on the site.
2) the optimal locations for infiltration devices, and 3)
the design of the infiltration device(s). Steps A and B
shall be completed as soon as possible in the approval
process. See Consideration VI.M for an example.

Step A. Initial Screening

The initial screening identifies potential locations for
mﬂlﬁ’atmu devices. The purpose of the mnitial
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Exemptions

Sites shall be tested for depth to groundwater,
depth to bedrock and percent fines information to

verify any exemption and exclusion




Methods

£
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Field Book
for Describing and
Sampling Soils

Version 3.0

Soil profile
descriptions must be
written in
accordance with the
descriptive
procedures,
terminology and
interpretations found
in the Field Book for
Describing and
Sampling Soils, USDA,
NRCS, 1998




How Many Tests?

Table 1. Evaluation Requirements Specific to Proposed Infiltration Devices

Infiltration
Device

Tests Required’

Minimum Number of
Borings/Pits
Required

Minimum Drill/Test
Depth Required Below
the Bottom of the

Infiltration System

Irrigation Slv.ﬂ‘emsg Pits or borings NA® 3 feet or depth to limiting
laver, whichever 1s less.
Rain Garden™ Pits or Borings NA® 3 feet or depth to linuting

layer, whichever 1s less.

sufficient to determine
vanability

Infiltration Pits or borings 1 test/100 linear feet of trench | 5 feet or depth to liniting
Trenches with a mimmum of 2, and layer, whichever 1s less.
(= 2000 sq feet sufficient to determune
impervious vanability
dramage area)
Infiltration e Pits or borings 1 pit requured and an Pits to 5 feet or depth to
Trenches ¢  Mounding potential | additional 1 pit or boring/100 limiting layer
(== 2000 sq ft of linear feet of trench, and Borings to 15 feet or depth to
impervious drainage sufficient to determune liniting layer
area) variability
Bioretention e  Pits or borings 1 test/30 linear feet of device 5 feet or depth to limiting
Systems ¢ Mounding potential | with a minimum of 2. and layer

sufficient to deternune

vanability
Infiltration Grassed | Pits or borings 1 test/1000 linear feet of swale | 5 feet or depth to liniting
Swales with a minimum of 2, and layer

Surface Infiltration
Basins

Pits or borings
Mounding potential

2 pits requured per infiltration
area with an additional 1 pit or
boring for every 10,000 square

- . . rtevi e o 1

Pits to 10 feet or depth to
limiting layer
Borings to 20 feet or depth to

1. e e




How to Apply?

Correction factor is ratio of infiltration rates of soil
at basin bottom and least-permeable layer below

Table 3: Total Correction Factors Divided into Measured Infiltration Rates

Ratio of Design Infiltration Rates’ Correction Factor
1 2.5
1.1t 4.0 3.5
411t 8.0 4.5
8.1to16.0 6.5
16.1 or greater 8.5

'Ratio is determined by dividing the design infiltration rate (Table 2) for the textural
classification at the bottom of the infiltration device by the design infiltration rate
(Table 2) for the textural classification of the least permeable soil horizon. The least
permeable soil horizon used for the ratio should be within five feet of the bottom of the

device or to the depth of the limiting layver.



Infiltration Basin
(Acre-Feet)
(1003)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Definition V. Criteria

An infiltration basin 1s defined as an open A Screening criteria located in the WDNR

mmpoundment (greater than 15 feet wide 1n 1ts Conservation Practice Standard Site
minimum dimension) created either by Evaluation for Stormwater Infiltration
excavation or embankment with a flat, densely (1002) shall be followed. In addition. the
vegetated floor dedicated to the infiltration of following site location criteria shall be met.
runoff through the ground surface.

1. Bulding location — The basin shall not

Il. Purpose be hyvdraulically connected' to
foundations or pavements, or cause

The practice may be applied as part of a negative impacts to structures. These

structural stormwater management practice negative impacts could include: water in

system to support one or more of the following basements and foundation instability.

purposes:

2. 20% Slopes - Infiltration shall not cause
¢ Reduce stormwater pollutants seepage. contribute to hill slope failure
or mcrease erosion on down gradient

* Increase discharge fo groundwater slopes. A minimum horizontal setback

e  Decrease mnoff peak flow rates and distance of 200 feet shall be mamtained
volumes from down gradient slopes greater than

_ 20% unless slope stability calculations —

*  Preserve base flow in streams demonstrate that the slope is stable 5

under saturated conditions at a shorter
distance from the practice. Note: Berms
constructed as part of the practice are

¢ Reduce temperature impacts of runoff.

Conditions Where Practice Applies



Construction Restrictions

Construction shall remain suspended if ponded
water is present or if residual soil moisture
contributes significantly to the potential for soil
smearing, clumping or other forms of compaction




Keeping Basin Off-Line

The basin shall be brought on-line when the area
draining to the basin has achieved 90% build out of

all lots in any of the first 3 years or 75% build out
in any subsequent year




Soil Amendment

Effects of compaction
shall be mitigated
with:

two inches of
compost mixed into
two inches of
topsoil

a chisel plow or
rotary device wi
the capability of
reaching to 12
inches



Winter Drawdown

All draw down devices in the pond shall be
opened during winter months to
discourage infiltration of runoff water
containing high levels of chlorides




Bioretention For Infiltration

Wisconsin Department of Matural Resources
Conservation Practice Standard

Definition

A bioretention device is an infiltration device'
consisting of an excavated area that 15 back-filled with
an engineered soil, covered with a mulch layer and
planted with a diversity of woody and herbaceous
vegetation, Storm water directed to the device
percolates through the mulch and engineered soil,
where it is treated by a variety of physical, chemical
and biological processes before infiltrating into the
nafive soil.,

Il. Purpose

A bioretention device may be applied individually or
as part of a system of stonnwater management
practices to support one or more of the following

purposes:

Enhance storm water infilfration

Reduce discharge of storm water pollutants to
surface and ground waters

Decrease nmofl peak flow rates and volumes
Preserve base flow in streams

Reduce temperature impacts of storm water
runoif

Conditions Where Practice Applies

IV. Federal, State and Local Laws

Users of this standard shall be aware of applicable
federal, state and local laws, rules, regulations or
permit requirements governing bioretention devices,
This standard does not contain the text of federal,
state or local laws.

Criteria

Site Criteria

1. A site selected for construction of a bioretention
device shall be evaluated in accordance with the
WDMNME. Conservation Practice Standard 1002,
“Site Evaluation for Stonmwater Infiltration™ and
shall meet the site requirements of that standard.

2, The following site criteria shall also be met;

a, Private Onsite Wastewater Treatment
System (POWTS) — The bioretention device
shall be located a minimum of 30 feet from
any POWTS and shall not be hydraulically
connecied to the POWTS dispersal cell or
cause negative impacts such as cross
contamination, '

— a on re——




Storage Layer, Underdrain, Interface Layer

Required when design infiltration rate
of native soil <3.6 in/hr

. OVERFLOW
ERCSION MAT STRUCTURE

A v Er ™ - PONDING DEPTH

12,07 (BAX)

T ppas
EMGINEERED SOIL -

PLAMTING BED
(SEE NOTE #1)

FILTER FABRIC
(SEE NOTE #2)

PEA GRAVEL

GRAVEL OR SAND -
STORAGE LAYER

(SEENOTE#3) b i SR

OVERFLOW DRAIN — /' [EFPECTIVE R TTATION ARER]

FIFE
X-8 A-A
SAND INTERFACE —




Construction

e |f compaction occurs, soil shall be refractured to a

depth of at least 12 in.
* |f smearing occurs, correct by raking or roto-

tilling




Vegetated Infiltration Swale
(1005)

Interim Technical Standard
Wisconsin Department of Matural Resources
Conservation Practice Standard

L. Definition permit requirements governing vegetated infiltration
swales. This standard does not contain the text of

Vegetated infiltration swales are stormwater Federal, State, or local laws.

conveyance systems designed to enhance the

infiltration runoff. A vegetated infiltration swale can V. Criteria

be a natural elongated depression or a constructed

channel. A vegetated infiltration swale differs from a Vegetated infiltration swales shall be designed to

conventional drainage channel or ditch in that it 1s infiltrate runoff and can be a component of a system

constructed specifically to promote infiltration. intended to meet the runoff infiltration requirements of

Chapter NR 151, The swale may also be a component
of the stormwater conveyance/storage system.

A, Site Assessment - A site assessment shall be
conducted and documented meeting the

II. Purposes requirements of the WDNR Conservation Practice
Standard “Site Evaluation for Stormwater

The primary purpose of this practice is to infiltrate Infiltration™ { 1002). In addition, the site

storm water, while limiting groundwater contamination assessment shall evaluate the alignment of the

by providing filtering of pollutants. Vegetated swales infiltration swale in relation to ground slopes,

can also help attenuate peak flows through reducing dramnage patterns; and proximity to buildings.

runoff velocibies and volumes.

B. Determination of Effective Infiliration Area—1In

I11. Conditions where Practice Applies order to take credit towards the infiltration
requirements i NR 151.12(5)(c), the swale must

Vegetated infiltration swales are best suited for meet the eriteria outhined in this standard.

o fow= to medium=-density residential land uses', and

e Non-residential areas where infiltration of runoff The effective infiltration area is the area that can

15 allowable under Chapter NR 151, be counted toward the requirements in NR

151.12{5}c) and 15 calculated based on wetted

Swales are often placed along roads and in drainage perimeter of the vegetated infiltration swale at a

easements in side/back lot lines. Swales are intended flow depth of 1-inch multiplied by the length of

to treat relatively flat and small drainage areas with vegetated infiltration swale.

contributory areas less than 5 acres. Swales are not

suitable 1n areas of steep topography or areas with Effective Infilration Area t:,u'}"1 ) =1 * Wetted

erodible somls without implementation of additional Perimeter (ft) at 1-inch depth of flow * Length of

measures to reduce flow velocities and protect agaimst Vegetated Infiltration Swale {ft)

ETOSI0N.



At present, swales are treated as
linear infiltration basins

e Site evaluation per 1002 std required (~1 test /
1,000 |.f.)

e Pollutant removal mechanism is infiltration

g szale =Y Kstatic

e Mitigate for compaction by amending soil and /
or chisel plowing

* New vegetative filtration standard being
developed

-




WinSLAMM and Watershed Soils

e Soil type as part of source area parameters —
impervious surfaces draining to undeveloped
areas

e Soil type as part of BMP parameters — default
infiltration rates for basins, swales

-




G (Grass Swales

First Source Area Control Practice

Grass Swale Number 1

Grass Swale Data

Total Drainage drea [ac)
Fraction of Drainage Area Served by Swales [0-1)
Swale Density [ft/ac)

Typizal Bottom Width [ft)

Typizal Swale Side Slope [ ftH 1 i)

Typizal Longitudinal Slope [ftAf, WAH]

Swale Retardance Factor

Typizal Grazs Height [in)

Swale Dynamic Infiltration R ate [indhr)

Typizal Swale Depth (ft] far Cost Analysiz [Dptional)

—Select infiltration rate by zoil type —
" Sand - 4 inthr
" Loamy sand - 1.25 infhr
1.00 )
" Sandy loam - 0.5 infhr
240 ,
" Loam - 0.25 infhr
& St oam - 075 in/he
A3 _
5 " Sandy clay loam - 0.1 infhr
1 " Clay loam - 0.05 indhr
0 " Silty clay loam - 0.025 indhr
'Ll i Saniu rlau - 1125 inhre
3 e sit 53 Source Area Parameters ﬁ
a1s| | Oa
0o

r Uze Taotal Swale Length Instead of Swale
Drengity far Infiltration Calculations

Select Particle Size

I
I
I
I
I
I
I
I
I
I
I
I
I Awerage Swale Length to Outlet [f)
I
I
I
I
I
I
I
[
! Drigtribution File

Particle Size Distnibution File Hame

Land Use: Institutional 1

Tatal area server
Source Area: Hoof 1

Roofs: [ Flat Roof

II:: SinSLAMM Files\MNURP.CPZ

Select Swale Denzity by Land Use

Iz the Source Area:

Soil Type:
Building Density: [T Low

[T Yes

Alleys present:

[T Directly Connected or Draining to a Directly Connected Area

[+ Draining to a Pervious Area [partially connected impervious area)

[T Sandy

Total Area: 0.220 acres

[T Pitched Roof

[~ Silty

Continue |

[T Medium or High

[T Ho
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