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Mitigation
Mitigation – What is it?
Mitigation is defined in NR115, Wisconsin’s Department of Natural Resources
Administrative Code that defines the state mandated shoreland protection program, as
balancing measures that are designed, implemented and function to restore natural
functions and values that are otherwise lost through development and human
activities. Mitigation requires owners of waterfront properties to provide water body
protection measures in exchange for being able to construct or expand structures or
uses on the shoreline property.
Goals of Mitigation.
Restoration of shoreland buffer zones is a primary goal of the mitigation strategies.
Shoreland buffer zones are the last opportunity for detention or infiltration of pollutionladen runoff before it reaches the waterway. When shoreland vegetation is disturbed
or removed by human activities, runoff can affect aquatic plants and animals by
carrying elevated sediment, nutrient and toxicant loads to water bodies. Buffer zones
also provide critical habitat for wildlife and provide for natural beauty.
Mitigation Strategies are designed to:
1. Allow property owners a range of options to achieve the level of mitigation
required.
2. Provide more environmental protection to water bodies.
3. Give credit to property owners who have maintained more natural environmental
protective functions on their properties.
4. Promote removal of structures located within 75 feet of the ordinary high water
mark.
How does the point system work?
Door County implemented a point system where property owners are required to
achieve a certain number of points corresponding to a project proposed. Property
owners then choose strategies, with each strategy being worth a pre-determined
number of points, to achieve the total number of points required for their properties.
Once the points are achieved and the property owner agrees to implement and
maintain the mitigation strategies into perpetuity, and an affidavit to that effect will be
recorded on the deed at the Register of Deeds office, a zoning permit can be issued.
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Mitigation Required
When is mitigation required?

How much mitigation
is required?

Situation A

≤ 200 square feet of lateral expansion of 2 points
a non-conforming principal structure.

Situation B

Replacement or relocation of a
nonconforming principal structure.

2 points

Situation C

Increase Impervious Surface Ratio
(ISR) from 15% or more to up to 30%.

2 points
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Mitigation Options
(See pages 5-14 for further information)

MITIGATION TYPE

NUMBER OF POINTS

A. Maintain existing natural buffer
(OHWM extended 35’ landward)

3 points

B. Restoration of a primary buffer
(7’ deep x 35’ long area parallel to OHWM)

2 points

1 point
C. Restoration of (or maintain existing) sideyard buffer
(7’ wide x 35’ long area adjacent and parallel to side lot line
and within 0’ – 75’ from OHWM)
D. Decrease access and viewing corridor
E. Increasing setback of proposed and future structures from
OWHM
F. Use of earth-tone materials or colors
G. Removal of a non-conforming structure

1 point / 5% decrease from 35%
(max. of 4 points)
1 point per 5’ of increased setback
beyond required
(max. of 3 points)
1 point
2 points for accessory structures
3 points for principal structures
1 point

H. Removal of existing shore lighting or
replacement with downcast lighting
I. Stormwater plan

4 points

J. Method approved by Planning Department staff

Based on proposal
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A.

Maintain Existing Primary Natural Buffer – 3 points

Natural vegetative buffer exists on the property for a minimum of 35 feet from the
OHWM of the water resource.
Mitigation Intent: Credit existing natural vegetative buffers already in place on
shoreland properties.
Standards: Development of a management plan including inventory and control of
invasive species that may be present. This may require supplementing the existing
vegetative buffer with additional native species of trees, shrubs, and/or groundcovers.

Image: The Wisconsin Lakes Partnership

Image: The Wisconsin Lakes Partnership

References:
Shoreland restoration: a growing solution video
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B.

Restoration of a Primary Buffer – 2 points per 7’ of buffer

Restore a primary vegetative buffer of 7 feet deep by 35 feet in length parallel to and
within 35 feet of the OHWM of the water resource.
Mitigation Intent: Protection of the water resource through the reestablishment of
native vegetation in the primary buffer, screening of development from the waterway,
and provide near shore wildlife habitat.
Standards: Development of a restoration plan using native plantings suitable to the
site. The near shore habitat should be designed with native plantings that offer
protection and improvement of the water resource. A management plan identifying the
establishment of native plantings, invasive species control, and site specific remedies
to control erosion on the site during and after the project is needed for this mitigation
strategy. Viewing corridor from the developed portion of the site to the waters edge
can be maintained for the benefit of the property. Plan restores three tiers of native
vegetation within the buffer area—canopy, shrubs, and ground layer of grasses,
sedges, rushes, ferns, and wildflowers.
Wisconsin Biology Technical Note 1: Shoreland Habitat: should be used as guidance
to develop the restoration/revegetation plan.
Please see link below:
http://dnr.wi.gov/topic/ShorelandZoning/documents/NRCSBioTechNote.pdf or a hard
copy may be viewed at the Planning Department.

Image: The Wisconsin Lakes Partnership

Image: www.wisconsinlakes.org

References:
Protecting and Restoring Shorelands - WDNR/UWEX
A Fresh Look at Shoreland Restoration - WDNR/UWEX
Protecting our Living Shores - WDNR/UWEX

Wisconsin Native Plant Sources and Restoration Consultants - DNR/UWEX
Shoreland Habitat Conservation Practice Standard - NRCS
Native Plants - Sheboygan County Stormwater Manual pg. 44
Re-Vegetation Fact Sheet - Waushara Co.
Shoreland restoration: a growing solution video
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C. Restoration of (or maintain existing) Side-Yard Buffer – 1 point per 7’ of width
Restoration of natural vegetation 7’ wide by 35’ long adjacent and parallel to the sideyard of the parcel, within 0’ to 75’ from the OHWM.
Mitigation Intent: Habitat improvement of the side-yard areas on shoreland
properties with the reestablishment of native vegetation. Points will be credited for
existing buffers in this area.
Standards: Native Plants, Invasive species control, removal of dead, diseased, dying
vegetation.
Wisconsin Biology Technical Note 1: Shoreland Habitat: should be used as guidance
to develop the restoration/revegetation plan.
Please see link below:
http://dnr.wi.gov/topic/ShorelandZoning/documents/NRCSBioTechNote.pdf or a hard
copy may be viewed at the Planning Department.

References:
Protecting and Restoring Shorelands - WDNR/UWEX
A Fresh Look at Shoreland Restoration - WDNR/UWEX
Protecting our Living Shores - WDNR/UWEX
Wisconsin Native Plant Sources and Restoration Consultants - DNR/UWEX Shoreland
Shoreland Habitat Conservation Practice Standard - NRCS
Re-Vegetation Fact Sheet - Waushara Co.
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D. Decreased Access and Viewing Corridor – 1 point per 5% decrease from 35%
(maximum of 4 points)
30% Viewing Corridor = 1 point
25% Viewing Corridor = 2 point
20% Viewing Corridor = 3 points
15% Viewing Corridor = 4 points

Reduction of the maximum allowed access and viewing corridor width to the waters
edge and increasing the natural buffer within 35’ of the OHWM.
Mitigation Intent: Habitat improvement on shoreland properties with increased
reestablishment of native vegetation. Screening of development as viewed from the
waterway. Points will be credited for existing viewing corridors that are less than 35%.
Standards: Native trees, shrubs, and ground cover plantings
Wisconsin Biology Technical Note 1: Shoreland Habitat: should be used as guidance
to develop the restoration/revegetation plan.
Please see link below:
http://dnr.wi.gov/topic/ShorelandZoning/documents/NRCSBioTechNote.pdf or a hard
copy may be viewed at the Planning Department.

Image: The Wisconsin Lakes Partnership

References:
Protecting and Restoring Shorelands - WDNR/UWEX
A Fresh Look at Shoreland Restoration - WDNR/UWEX
Protecting our Living Shores - WDNR/UWEX
Wisconsin Native Plant Sources and Restoration Consultants - DNR/UWEX
Shoreland Habitat Conservation Practice Standard - NRCS
Infiltration Steps
Paths and Walkways Managing Foot Traffic for Lake Protection
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E. Increased Setback of Structures – 1 point per 5’ of increased setback beyond
required (maximum of 3 points)
Siting a proposed structure and future structures on the property further away from the
OHWM than the required minimum setback.
Mitigation Intent: Increased enhancement of the natural views from the water by
increasing the distance between the waterway and the development on a property.
Benefits to water quality result from a wider buffer between the impervious surface
and the waterway.
Standards: Increased distance between structures from the water’s edge beyond the
minimum setback as defined by the Door County Shoreland Zoning Ordinance.
F. Use of Earth-Tone Materials or Colors – 1 point
Earth-tone colors utilized on the developed portion of the property.
Mitigation Intent: Improved natural views from the water using colors to screen the
development on shoreland property. Blend the development on a property with the
natural surroundings of the shoreland to make the site less conspicuous as viewed
from the water.
Standards: Use of earth-tone colors for all developed components of the
development on the property as viewed from the shore. Practices include the use of
exterior building materials or treatments that are inconspicuous and blend with the
natural setting of the site.
G. Removal of a Non-Conforming Structure
Accessory Structure – 2 points
Principal Structure – 3 points
Voluntary removal of a legal non-conforming structure on the property.
Mitigation Intent: Elimination of legal non-conforming structures on shoreland
properties.
Standards: Removal of a legal nonconforming structure without replacement. An
existing nonconforming accessory structure must be of at least 120 square feet in
area to qualify for 2 points.
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H. Removal of Existing Shore Lighting or Replacement with Installation of
Downcast Shore Lighting – 1 point
Remove, reduce, or improve, or install lighting to limit light pollution beyond the
viewing corridor of the property.
Mitigation Intent: Improved natural views from the shoreline
Standards: All lighting within 75’ required to comply with a down-lighting standard
eliminating the spillover of light to the water or neighboring properties.
References:
Sensible shoreland lighting
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I. Stormwater Plan – 4 points
An engineered system designed to absorb the accumulated water from a rainfall
event.
Mitigation Intent: Improve/preserve water quality by offsetting the impacts of surface
runoff associated with a developed shoreland property. Design should be consistent
with the scale of the proposed project and conform to property constraints.
Infiltration Practices: Infiltration trenches, infiltration chambers, drywell, grass swales,
etc.
Standards for all stormwater infiltration system components: See Door County Soil &
Water Conservation Department Procedure Policy: Urban Storm Water Runoff Control
Design Criteria, Construction Site Erosion Control and Post Construction Storm Water.
Note: A minimum of 3’ of soil above bedrock and/or above groundwater is required.

Example component: Grass Swale
Typical elements:
Grass surface
Stone subsurface similar to infiltration trench
In situ soils suitable for infiltration
Design overflow to minimize impacts to lakes and streams
Maintain safe separation from groundwater and bedrock

Image: WDNR
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Example component: Rain Garden
A shallow depression planted with suitable native vegetation designed to absorb
stormwater.
Mitigation Intent: Improve/preserve water quality by offsetting the impacts of surface
runoff associated with a developed shoreland property. Design should be consistent
with the scale of the proposed project and conform to property constraints.

Figure: Cornell University

Reference:
Rain Gardens A how-to for homeowners - WDNR
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Example component: Rain Gutter System
A method for collection and diversion of gutters and downspouts to lessen the impacts
of the concentrated flow generated by a rain storm event.
Mitigation intent: protection of water resources from suspended pollutants through the
reduction of the concentrated flow of stormwater collected by rain gutters and released
to the ground surface.
Rain barrels can be utilized as part of this remedy, but must be used in conjunction
with other diversion or collection practices such as rain gardens, infiltration systems,
filter strips, etc.

Image: Low Impact Development Center
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J.

Method Approved by Planning Department Staff – Wildcard
Points are based on proposal.

Mitigation strategy proposed by the applicant and agreed upon by the Planning
Department.
Standards: Applicant must demonstrate a connection between the proposed
mitigation and the intent/purpose of the Door County Shoreland Zoning Ordinance
and the Door County Mitigation Handbook. For example, an applicant could
provide engineering information showing that the proposal could accomplish the
same outcome as one of the mitigation strategies outlined. Points would be
awarded in line with the comparable mitigation points.
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DOOR COUNTY SOIL & WATER CONSERVATION DEPARTMENT
PROCEDURE POLICY

Urban Storm Water Runoff Control Design Criteria

I.

INTRODUCTION
The Storm Water Runoff Control Design Criteria Procedure Policy establishes
the minimum criteria for urban storm water runoff control plans prepared by, or
reviewed by, the Door County SWCD. The policy considers runoff quantity,
quality, infiltration, and protective areas in the preparation of storm water runoff
control plans and the design of detention and retention basins. The availability
and/or adequacy of the downstream drainage system and outlet are also
considered in the design. The policy meets the requirements of NR 151,
Subchapter III- Non-agricultural Performance Standards. Also, criteria is
included to deal with the special runoff conditions encountered in the high
bedrock, karst areas found in Door County.

II.

DEFINITIONS
1.

"Infiltration" has two meanings depending on where it is used in the
document. Generally it has the generic meaning of water running down
through the soil to the ground water. In Door County this includes
infiltration into the creviced limestone bedrock.
In the procedure section entitled "V.3. Infiltration" the meaning is more
limited. This section sets forth criteria from NR 151 which specifies design
procedures and limits for infiltration practices such as “Infiltration Basin”
and “Bioretention for Infiltration”. The practices standards for these
practices are shown on the DNR website under Stormwater.

2.

“Average annual rainfall” means a calendar year of precipitation, excluding
snow, which is considered typical. For purposes of using the SLAMM
model, average annual rainfall means measured precipitation in Green
Bay, Wisconsin between March 29 and November 25, 1969. For the use
of the P8 model the average rainfall is October 1, 1968 to September 30,
1969 for Green Bay. (If DNR specified different rainfall dates for the
model, use the DNR specified dates.)

3.

“Best management practice” or “BMP” means structural or non-structural
measures, practices, techniques or devices employed to avoid or minimize
sediment or pollutants carried in runoff to waters of the state.

4.

“Connected imperviousness” means an impervious surface that is directly
connected to a separate storm sewer or water of the state via an
impervious flow path.

5.

“Construction site” means an area upon which one or more land disturbing
construction activities occur, including areas that are part of a larger
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common plan of development or sale where multiple separate and distinct
land disturbing construction activities may be taking place at different
times on different schedules but under one plan. A larger common plan of
development includes, but is not limited to, subdivision plats, certified
survey maps, and other developments.
6.

“Design storm” means a hypothetical discrete rainstorm characterized by a
specific duration, temporal distribution, rainfall intensity, return frequency,
and total depth of rainfall. The TR-55, Type II, 24-hour design storms are:
1-year, [2.4] inches; 2-year, [2.4] inches; 5-year, [3.1] inches; 10-year,
[3.6] inches; 25-year, [4.1] inches; 50-years [4.6] inches; and 100 –year,
[4.9] inches.

7.

“Development” means residential, commercial, industrial, institutional, or
open space land uses and associated roads.

8.

“Effective infiltration area” means the area of the infiltration system that is
used to infiltrate runoff and does not include the area used for site access,
berms or pretreatment. This definition refers to infiltration practices.

9.

“Exceptional resource waters” means waters listed in s.NR 102.11, Wis.
Adm. Code.

10.

“Impervious surface” means an area that releases as runoff all or a large
portion of the precipitation that falls on it, except for frozen soil. Rooftops,
sidewalks, driveways, parking lots and streets are examples of areas that
typically are impervious. Gravel driveway surfaces are considered
impervious, unless specifically designed to encourage infiltration.

11.

“Infiltration” means the entry of precipitation or runoff into or through the
soil.

12.

“Infiltration system” means a device or practice such as a basin, trench,
rain garden or swale designed specifically to encourage infiltration, but
does not include natural infiltration in pervious surfaces such as lawns,
redirecting of rooftop downspouts onto lawns or minimal infiltration from
practices, such as swales or road side channels designed for conveyance
and pollutant removal only.

13.

“Karst feature” means an area or surficial geologic feature subject to
bedrock dissolution so that it is likely to provide a conduit to groundwater,
and may include caves, enlarged fractures, mine features, exposed
bedrock surfaces, sinkholes, springs, seeps or swallets.

14.

“Land disturbing construction activity” (or “disturbance”) means any manmade alteration of the land surface resulting in a change in the topography
or existing vegetative or non-vegetative soil cover, that may result in runoff
and lead to an increase in soil erosion and movement of sediment into
waters of the state. Land disturbing construction activity includes clearing
and grubbing, demolition, excavating, pit trench dewatering, filling and
grading activities, and soil stockpiling.
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15.

“Maintenance agreement” means a legal document that provides for longterm maintenance of storm water management and best management
practices.

16.

“MEP” or “maximum extent practicable” means a level of implementing
best management practices in order to achieve a performance standard
specified in this ordinance which takes into account the best available
technology, cost effectiveness and other competing issues such as human
safety and welfare, endangered and threatened resources, historic
properties and geographic features. MEP allows flexibility in the way to
meet the performance standards and may vary based on the performance
standard and site conditions.

17.

“Off-site” means located outside the property boundary described in the
permit application.

18.

“Ordinary high-water mark” has the meaning given in s. NR 115.03(6),
Wis. Adm. Code.

19.

“Outstanding resource waters” means waters listed in s. NR 102.10, Wis.
Adm. Code.

20.

“Percent fines” means the percentage of a given sample of soil, which
passes through a # 200 sieve.
Note to Users: Percent fines can be determined using the “American
Society for Testing and Materials”, volume 04.02, “Test Method C117-95
Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in
Material Aggregates by Washing”. Copies can be obtained by contacting
the American society for testing and materials, 100 Barr Harbor Drive,
Conshohocken, PA 19428-2959, or phone 610-832-9585, or on line at:
“http://www.astm.org/”.

21.

“Performance standard” means a narrative or measurable number
specifying the minimum acceptable outcome for a facility or practice.

22.

“Pervious surface” means an area that releases as runoff a small portion
of the precipitation that falls on it. Lawns, gardens, parks, forests or other
similar vegetated areas are examples of surfaces that typically are
pervious.

23.

“Pollutant” has the meaning given in s. 283.01(13), Wis. Stats.

24.

“Pollution” has the meaning given in s. 281.01(10), Wis. Stats.

25.

“Post-development” means the extent and distribution of land cover types
present after the completion of land disturbing construction activity and
final site stabilization.

26.

“Pre-development” means the extent and distribution of land cover types
present before the initiation of land disturbing construction activity,
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assuming that all land uses prior to development activity are managed in
an environmentally sound manner.
27.

“Routine maintenance” means that portion of a post-construction site
where pre-development impervious surfaces are being maintained to
preserve the original line and grade, hydraulic capacity, drainage pattern,
configuration, or purpose of the facility. Remodeling of buildings and
resurfacing of parking lots, streets, driveways, and sidewalks are
examples of routine maintenance, provided the lower ½ of the impervious
surface’s granular base is not disturbed. The disturbance shall be
classified as redevelopment if the lower ½ of the granular base associated
with the pre-development impervious surface is disturbed or if the soil
located beneath the impervious surface is exposed. For purposes of this
ordinance, a post-construction site is classified as new development,
redevelopment, routine maintenance, or some combination of these three
classifications as appropriate.

28.

“Runoff” means storm water or precipitation including rain, snow or ice
melt or similar water that moves on the land surface via sheet or
channelized flow.

29.

“Site” means the entire area included in the legal description of the land on
which the land disturbing construction activity occurred.

30.

“Storm water management plan” means a comprehensive plan designed
to reduce the discharge of pollutants from storm water after the site has
under gone final stabilization following completion of the construction
activity.

31.

“Technical standard” means a document that specifies design, predicted
performance and operation and maintenance specifications for a material,
device or method.

32.

“Top of the channel” means an edge, or point on the landscape, landward
from the ordinary high-water mark of a surface water of the state, where
the slope of the land begins to be less than 12% continually for at least 50
feet. If the slope of the land is 12% or less continually for the initial 50
feet, landward from the ordinary high-water mark, the top of the channel is
the ordinary high-water mark.

33.

“TR-55” means the United States Department of Agriculture, Natural
Resources Conservation Service (previously Soil Conservation Service),
Urban Hydrology for Small Watersheds, Second Edition, Technical
Release 55, June 1986.

34.

“Type II distribution” means a rainfall type curve as established in the
“United States Department of Agriculture, Soil Conservation Service,
Technical Paper 149, published 1973”. The Type II curve is applicable to
all of Wisconsin and represents the most intense storm pattern.

35.

“Waters of the state” has the meaning given in s. 281.01(18), Wis. Stats.
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III.

GENERAL DESIGN REQUIREMENTS
1.

A narrative shall be prepared for each development site discussing the
conditions at the site and explaining how they will be managed in the
proposed plan to adequately address the resource needs. Take
particular care to set forth and discuss any unique site conditions and offsite impacts as set forth in items 2 and 3 below. State the impacts and
what will be done about them.

2.

The stormwater runoff control plan prepared in compliance with this
procedure policy shall consider and design for conditions unique to the
site. Unique site conditions may include, but are not limited to: steep
slopes, active and apparent Karst features, high water table, limited
downstream drainage system, no offsite drainage, previously altered
conditions, shallow soils, and smaller sites with limited available space.
The design criteria for such unique site conditions, and other innovative
design proposals, shall be agreed upon by the designer and the governing
municipality and the SWCD before the design and plan are completed.

3.

All stormwater runoff control plans shall consider and design for the
impacts of the development and stormwater practices to the channels and
land drainage downstream. The proposed plan shall include practices to
avoid downstream impacts or easements and/or permission to
accommodate/permit the offsite impacts. Impacts can include:
• Increased peak flows
• Increased volume of runoff
• Changes to downstream channel characteristics such as
changing from dry channels to wet channels
• Outlets sending water to new locations
• Changes in outflow from sheet flow to concentrated flow
• Discharges to closed depressions
• Outleting water to different watersheds

4.

All stormwater runoff control plans shall consider and design for the safety
of the public. Safety shelves are required in all wet basins.

5.

Sites which have an outlet without peak flow discharge limitations (i.e.
some lake front sites) need not address peak flow reduction requirements.
Water quality, infiltration, and protective area criteria still apply. (Note:
Other regulatory agencies/units of government may still require peak flow
reduction requirements and it is advised that the plan preparer confirm the
status of this requirement.)

6.

The design of stormwater runoff control plan facilities shall be adequately
sized for the contributing drainage area. The designer may opt to include
the offsite drainage area in the plan facilities or to safely divert or route the
offsite drainage flow around the plan facilities. All land draining to the
parcel being developed must be included in the design and analyzed using
pre-settlement RCNs.
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7.

Erosion Control Plan- Proposed stormwater plans shall include a
construction site erosion control plan using best management practices
designed according to the standards and specifications shown on the DNR
website.
http://dnr.wi.gov/org/water/wm/nps/stormwater/techstds.htm#Construction

8.

IV.

No aggressive non-native plants are to be included in the erosion control
or permanent planting specifications.

TECHNICAL STANDARDS
1.

CONSTRUCTION SITE EROSION CONTROL
(1)

DESIGN CRITERIA, STANDARDS AND SPECIFICATIONS. Except
where noted otherwise all BMP’s required to comply with this Policy
shall meet the design criteria, standards and specifications shown on
the DNR website:

http://dnr.wi.gov/org/water/wm/nps/stormwater/techstds.htm#Construction
(2)

2.

OTHER STANDARDS. Other technical standards not identified or
developed in sub. (1). may be used provided that the methods have
been approved by the SWCD.

STORMWATER (Post Construction)
Except where noted otherwise the following methods shall be used in
designing and maintaining the water quality, peak discharge, infiltration,
and protective area components of storm water practices.
(1)

Technical standards identified, developed or disseminated by the
Wisconsin Department of Natural Resources under subchapter V of
chapter NR 151, Wis. Adm. Code. They are located at:

http://dnr.wi.gov/org/water/wm/nps/stormwater/techstds.htm#Construction

V.

(2)

Where technical standards have not been identified or developed by
the Wisconsin Department of Natural Resources, other technical
standards may be used provided that the methods have been
approved by the Door County SWCD.

(3)

In this Policy, the following year and location has been selected as
average annual rainfall for SLAMM: Green Bay, 1969 (Mar. 29-Nov.
25). For P8 use October 1, 1968 to September 30, 1969.

PERFORMANCE STANDARDS
Performance standards include water quality, quantity, infiltration, and protective
areas. A narrative is required explaining how each performance standard is
being met. The narrative shall include explanations of why particular practices
have been chosen.
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1.

QUALITY

In order to help reduce the adverse impacts of the development on water quality,
water will be released slowly and onto vegetation rather than onto pavement or
into pipes. Water quality concerns include both surface runoff and infiltration.
Design for water quality benefits by using these procedures:
(1)

Follow the Treatment Train
THE
“TREATMENT TRAIN”

SOURCE CONTROLS

Ð

MINIMIZE DIRECTLY CONNECTED
IMPERVIOUS AREA
SWALES
FILTER STRIPS
INFILTRATION TRENCHES

LOT
CONTROLS

Ð

SWALES
INFILTRATION BASINS
WETLANDS
DETENTION PONDS

SITE
CONTROLS

Ð
DETENTION BASINS

REGIONAL CONTROLS

(2)

Have runoff water flow through vegetation.

(3)

Minimize the directly connected impervious areas. For instance,
direct roof runoff, parking lot runoff and roadway runoff across
vegetated areas rather than onto driveways or into pipes.

(4)

Preserve natural drainage ways, wetlands, and natural infiltration
areas, provided water drainage to these areas is not a threat to
surface or groundwater quality.

(5)

TOTAL SUSPENDED SOLIDS. BMP’s shall be designed, installed
and maintained to control total suspended solids carried in runoff
from the post-construction site as follows. The total suspended
solids reduction shall be based on the average annual rainfall, as
compared to no runoff management controls.
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a.

(6)

The following is required:
(i) Reduce the total suspended solids load by 80%
(ii) For post-construction sites with less than 1 acre of
disturbance or other projects as approved by the SWCD,
the 80% suspended solids requirement may be waived by
the SWCD based on site conditions. However a Plan
utilizing appropriate BMP’s which adequately protect water
quality is required.

Wet and Dry Detention basins:
Design wet detention basins according to the DNR standard, Wet
Detention Basin, (1001), SLAMM, or P8.
Wet pools are more effective for pollutant removal than dry pools.
Detention basins shall have wet pools where possible. Dry detention
basins shall only be used as part of a water quality control system
designed using SLAMM or P8. The dry detention basin must have
the same extended detention storage as wet detention basins. The
pool depth for wetland type basins may be less than 3 feet if
approved by the Door Co. SWCD.
Design of Detention Basins:
The bottom of the detention basin shall be 3’ or more above bedrock
if soils have a minimum of 20% fines (>200 sieve). For coarser soils
or lesser separation distances an approved liner is required. Also, if
the basin is to be blasted into the bedrock, the blasting must be
approved by the SWCD, and an approved liner will be required.
Where liners are designed, a liner placement plan is required.
Volume for sediment storage shall be included; 100 cubic feet per
acre per ten years or comparable approved alternative.
The shape of non-industrial site detention basins shall be designed to
appear as natural water bodies to the extent practicable. Nonlinear
undulating perimeters without extensive use of straight sections and
square corners is required.
Side-slopes of non-industrial site detention basins shall be vegetative
except in areas of erosion concern.
Water fountains and re-circulating systems shall not be installed
unless it can be demonstrated that the water quality benefits and
function of the detention basin are not compromised.
Operation and Maintenance Chemicals shall not be added to the
basins unless it can be demonstrated that the water quality benefits
and function of the detention basin are not compromised.
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(7)

Groundwater Protection – All infiltration and biofiltration practices
shall have a minimum separation of three feet between bedrock
and/or watertable and the bottom of the designed practice. The soil
in the 3’ separation must have at least 20% fines. If the 3’ separation
is achieved by blasting or rock cutting, special designs will be
required to protect the groundwater quality. All practices within five
feet of bedrock will be discussed and reviewed with the SWCD
before being submitted as part of a design and stormwater plan.
Constructed stormwater BMP’s shall not discharge directly into
natural or man made bedrock openings or inflow points.
In areas of shallow soils, less than 2 feet above bedrock, the area
around buildings shall have 18” of soil with 6” of topsoil for a distance
of 30 feet from the building. Driveways, parking areas, roads and
similar structures shall have 18” of soil with 6” of top soil for a
distance of 10 feet from the downstream edge. Parking lots and
similar structures shall have 2 feet of soil above bedrock for a
distance of 30 feet from their downstream edge. The soil shall have
a minimum of 20% fines.
In areas of shallow soil, less than 2 feet above bedrock, and where a
hummocky surface indicates downward movement of rainfall into the
bedrock, the surface soil and infiltration shall be maintained unless
11

approved by the Door Co. SWCD. This is not required if the runoff is
considered a pollutant to groundwater.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2.

QUANTITY
Peak Flow Controls where a surface outlet exists
If an outlet exists, peak outflow control is required. Volume control is not.
The goal is to have the runoff peak outflow after development be no larger
than the pre-settlement peak outflow. Reduction of the post development
runoff peaks will generally be done by maintaining large amounts of
vegetation, maintaining or increasing infiltration, and by practices such as
detention basins, bioretention for infiltration, and infiltration basins.
(1)

The following is required:
a. The peak post-development discharge rate shall not exceed the
peak pre-development discharge rate for the 2-year, 10-year,
and 100-year, 24-hour design storms.
b.

TR-55 methodology shall be used for peak discharge
calculations, unless the administering authority approves an
equivalent methodology. The meaning of “hydrologic soil group”
and “runoff curve number” are as determined in TR-55. Peak
pre-development discharge rates shall be determined using the
following “meadow” runoff curve numbers:

Maximum Pre-Development Runoff Curve Numbers –
Meadow*
Hydrologic Soil Group

A

B

C

D

Runoff Curve Number

30

58

71

78

*The aggregate minimum RCN for the total drainage area is 60
due to frozen conditions during spring runoff.
These curve numbers apply to the property being developed
and other land draining onto it.
(2)

For sites with less than one acre of disturbance the peak postdevelopment discharge rate standard in (1) above may be waived by
the SWCD based on site conditions. However a Plan utilizing
appropriate BMP’s which adequately protect from adverse impacts
from runoff quantity and flow is required.

(3)

An adequate outfall shall be provided for each point of concentrated
discharge from the post-construction site. An adequate outfall
consists of the following:
a. Non-erosive discharge velocity for the 10-year, 24- hour design
storm.
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b.
c.

Flow capacity to convey the 10-year, 24-hour design storm.
Safely pass the [100]-year, 24-hour design storm.

(4)

The storm duration shall be 24 hours. Twenty-four hour rainfall
amounts are:
Frequency, years Rainfall, inches
2
2.4
5
3.1
10
3.6
25
4.1
50
4.6
100
4.9

(5)

Peak rates of flow, runoff volumes, and detention basin designs shall
be done according to methods in the USDA Technical Release No.
55, Urban Hydrology for Small Watersheds, commonly known as TR
55 and in DNR practice standard 1001, Wet Detention Basin. The
models SLAMM and P8 may also be used for design.

(6)

The hydrologic group for Namur, Summerville, Longrie, Bonduel,
Duel variant, and Kolberg is B rather than C or D unless there is
obvious evidence of ponding on the bedrock at the site. In most
cases the creviced dolomite acts as a drain rather than an
impedance to flow. Areas of shallow soils, less than 2 feet above
bedrock, and where a hummocky surface indicates downward
movement of rainfall into the bedrock, shall have a hydrologic group
of A.

(7)

Flow through or diversion channels shall be designed for a minimum
capacity and, stable velocities for Q10, and flood control for Q100.
Culverts will require special design criteria set and/or approved by
the governing municipality or SWCD.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Volume Controls where no surface outlet exists
This is the criteria where no surface outlet exists and accumulation of
increased volumes of runoff water due to development would cause
flooding, erosion, or other problems on adjacent property.
(1)

The general goal is to retain (retention basins) all increased runoff on
the site until the extra water evaporates, is transpired by plants,
infiltrates, or is removed by pumping.

(2)

Design of RETENTION Basins (See Figure 3):
a.

Design the retention basin according to practice standard 1001,
Wet Detention Basin, except the runoff storage volume shall be
as specified below. Volume for sediment storage shall be
included; 100 cubic feet per acre per ten years or comparable
approved alternative. No credit will be given for infiltration
13

unless approved by the SWCD.
b.

Runoff storage for period from Nov 1 to June 1 (7 mo.) This
runoff storage is in addition to the sediment storage. The top of
the runoff storage volume shall be used to set the emergency
outlet level (if any) and the flood pool level. Any building
structures in the watershed shall be constructed 2’ above the
flood pool level unless approved by the SWCD. Determine pre
and post RCN’s based on the previous RCN table and the
expected future conditions.
- From Runoff Table find 7 month runoff depth for each RCN
(Interpolate as needed)

c.

RUNOFF TABLE
On Site
RCN
90
85
80
75
70
65
60
-

Average Runoff
(Nov 1 - June 1)
9.5”
8.0”
6.7”
5.4”
3.9”
2.6”
1.2”

Subtract pre depth from post depth
Multiply by 1.5 to account for wetter than average years and
differing winter conditions.
For instance:
RCN
Runoff depth 3.9

Post Pre
70
60
- 1.2 = 2.7

Volume = 4.05 / 12 x 43560
area
(3)

x 1.5 = 4.05”

= 14,702 cu. ft./ac of draining

Include these items in the Operation and Maintenance Plan
a.

Basins are to be emptied in November so that they are ready to
accept the winter and spring runoff.

b.

During the May -November period the water level in the basin is
to be kept below the 80% volume capacity elevation level so
that there is always 20% of the basin capacity available to
accept the extra runoff from a storm event.

c.

The sediment is to be cleaned out every 10 years or as needed
to maintain sediment storage capacity.
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3.

INFILTRATION
BMP’s shall be designed, installed, and maintained to infiltrate runoff in
accordance with the following.
(1)

(2)

For residential developments, one of the following shall be met:
a.

Infiltrate sufficient runoff volume so that the post-development
infiltration volume shall be at least 90% of the pre-development
infiltration volume, based on an average annual rainfall.
However, when designing appropriate infiltration systems to
meet this requirement, no more than 1% of the project site is
required as an effective infiltration area.

b.

Infiltrate 25% of the post-development runoff from the 2 year -24
hour design storm with a type II distribution. Separate curve
numbers for pervious and impervious surfaces shall be used to
calculate runoff volumes and not composite curve numbers as
defined in TR-55. However, when designing appropriate
infiltration systems to meet this requirement, no more than 1%
of the project site is required as an effective infiltration area.

For non-residential developments, including commercial, industrial
and institutional development, one of the following shall be met:
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(3)

a.

Infiltrate sufficient runoff volume so that the post-development
infiltration volume shall be at least 60% of the pre-development
infiltration volume, based on an average annual rainfall.
However, when designing appropriate infiltration systems to
meet this requirement, no more than 2% of the project site is
required as an effective infiltration area.

b.

Infiltrate 10% of the runoff from the 2 year - 24 hour design
storm with a type II distribution. Separate curve numbers for
pervious and impervious surfaces shall be used to calculate
runoff volumes, and not composite curve numbers as defined in
TR-55. However, when designing appropriate infiltration
systems to meet this requirement, no more than 2% of the
project site is required as an effective infiltration area.

Pre-development condition shall assume “good hydrologic
conditions” for appropriate land covers as identified in TR-55 or an
equivalent methodology approved by the administering authority.
The meaning of “hydrologic soil group” and “runoff curve number” are
as determined in TR-55. Use the RCN’s as required for Quantity
above.
Note to Users: A model that calculates runoff volume, such as
SLAMM, P8, or an equivalent methodology may be used.

(4)

For residential and non-residential developments with less than one
acre of disturbance, the SWCD may waive the standards in (1) & (2)
above based on site conditions. However a Plan utilizing appropriate
BMP’s which adequately infiltrate runoff volume is required. BMP’s
are listed on the DNR website.

(5)

Prohibited Areas for Infiltration
a. Areas associated with tier 1 industrial facilities identified in s. NR
216.21(2)(a), Wis. Adm. Code, including storage, loading,
rooftop and parking.
b.

Storage and loading areas of tier 2 industrial facilities identified
in s. NR 216.21(2)(b), Wis. Adm. Code.
Note to Users: Runoff from tier 2 parking and rooftop areas
may be infiltrated but may require pretreatment.

c.

Fueling and vehicle maintenance areas.

d.

Areas within 1000 feet of karst and/or bedrock solution features
and/or surface expressions or indicators of underlying karst
and/or bedrock solution features unless discussed with and
approved by the SWCD.

e.

Areas with less than 3 feet separation distance from the bottom
of the infiltration system to the elevation of seasonal high
groundwater or the top of bedrock.
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f.

Areas with runoff from industrial, commercial and institutional
parking lots and roads and residential arterial roads with less
than 5 feet separation distance from the bottom of the infiltration
system to the elevation of seasonal high groundwater or the top
of bedrock.

g.

Areas within 400 feet of a community water system well as
specified in s. NR 811.16(4), Wis. Adm. Code, or within 100 feet
of a private well as specified in s. NR 812.08(4), Wis. Adm.
Code, for runoff infiltrated from commercial, industrial and
institutional land uses or regional devices for residential
development.

h.

Areas where contaminants of concern, as defined in s. NR
720.03(2), Wis. Adm. Code are present in the soil through which
infiltration will occur.

i.

Any area where the soil does not exhibit one of the following soil
characteristics between the bottom of the infiltration system and
the seasonal high groundwater and top of bedrock: at least a 3foot soil layer with 20% fines or greater; or at least a 5-foot soil
layer with 10% fines or greater. This does not apply where the
soil medium within the infiltration system provides an equivalent
level of protection.

(6)

Exemptions. Infiltration of runoff from the following areas are not
required to meet the infiltration requirements of this paragraph:
a. Areas where the infiltration rate of the soil is less than 0.6
inches/hour measured at the site.

(7)

Where alternate uses of runoff are employed, such as for toilet
flushing, laundry or irrigation, such alternate use shall be given equal
credit toward the infiltration volume required by this paragraph.

(8)

a.

Infiltration systems designed in accordance with this paragraph
shall, to the extent technically and economically feasible,
minimize the level of pollutants infiltrating to groundwater and
shall maintain compliance with the preventive action limit at a
point of standards application in accordance with ch. NR 140,
Wis. Adm. Code. However, if site specific information indicates
that compliance with a preventive action limit is not achievable,
the infiltration BMP may not be installed or shall be modified to
prevent infiltration to the maximum extent practicable.

b.

Notwithstanding subd. par. a., the discharge from BMP’s shall
remain below the enforcement standard at the point of
standards application.
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4.

PROTECTIVE AREAS
(1)

“Protective area” means an area of land that commences at the top
of the channel of lakes, streams and rivers, or at the delineated
boundary of wetlands, and that is the greatest of the following widths,
as measured horizontally from the top of the channel or delineated
wetland boundary to the closest impervious surface. However, in this
paragraph, “protective area” does not include any area of land
adjacent to any stream enclosed within a pipe or culvert, such that
runoff cannot enter the enclosure at this location.
a. For outstanding resource waters and exceptional resource
waters, and for wetlands in areas of special natural resource
interest as specified in s. NR 103.04, 75 feet.
b.

For perennial and intermittent streams identified on a United
States geological survey 7.5-minute series topographic map, or
a county soil survey map, whichever is more current, 50 feet.

c.

For lakes, 50 feet.

d.

For highly susceptible wetlands, 50 feet. Highly susceptible
wetlands include the following types: fens, sedge meadows,
bogs, low prairies, conifer swamps, shrub swamps, other
forested wetlands, fresh wet meadows, shallow marshes, deep
marshes and seasonally flooded basins.

e.

For less susceptible wetlands, 10 percent of the average
wetland width, but no less than 10 feet nor more than 30 feet.
Less susceptible wetlands include degraded wetlands
dominated by invasive species such as reed canary grass.

f.

In subd. (1) a., d. and e., determinations of the extent of the
protective area adjacent to wetlands shall be made on the basis
of the sensitivity and runoff susceptibility of the wetland in
accordance with the standards and criteria in s. NR 103.03.

g.

For concentrated flow channels with drainage areas greater
than 130 acres, 10 feet.

(2)

Wetlands shall be delineated. Wetland boundary delineations shall
be made in accordance with s. NR 103.08(1m). This paragraph (d)
does not apply to wetlands that have been completely filled in
accordance with all applicable state and federal regulations. The
protective area for wetlands that have been partially filled in
accordance with all applicable state and federal regulations shall be
measured from the wetland boundary delineation after fill has been
placed.

(3)

The following requirements shall be met:
a. Impervious surfaces shall be kept out of the protective area to
the maximum extent practicable. (Examples of allowed
impervious surfaces include structures that cross or access
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surface waters such as boat landings, bridges and culverts.)
The storm water management plan shall contain a written sitespecific explanation for any parts of the protective area that are
disturbed during construction.
b.

Where land disturbing construction activity occurs within a
protective area, and where no impervious surface is present,
adequate sod or self-sustaining vegetative cover of 70% or
greater shall be established and maintained. The adequate sod
or self-sustaining vegetative cover shall be sufficient to provide
for bank stability, maintenance of fish habitat and filtering of
pollutants from upslope overland flow areas under sheet flow
conditions. Non-vegetative materials, such as rock riprap, may
be employed on the bank as necessary to prevent erosion, such
as on steep slopes or where high velocity flows occur.
The seeding of non-aggressive vegetative cover shall be used in
the protective areas. Vegetation that is flood and drought
tolerant and can provide long-term bank stability because of an
extensive root system is required. Vegetative cover can be
measured using the line transect method described in the
University of Wisconsin Extension publication number A3533,
titled “Estimating Residue Using the Line Transect Method”.

c.

Best management practices such as filter strips, swales, or wet
detention basins, that are designed to control pollutants from
non-point sources may be located in the protective area.
Note to Users: Other regulations, such as ch. 30, Wis. Stats.,
and chs. NR 103, 115, 116 and 117, Wis. Adm. Code, and their
associated review and approval process may apply in the
protective area.

VI.

STORMWATER MANAGEMENT PLAN
1.

PLAN REQUIREMENTS.
The storm water management plan for Erosion Control and Postconstruction Stormwater shall contain at a minimum the following
information:
(1)
(2)
(3)
(4)
(5)
(6)

A narrative explaining the site, the resource conditions, concerns,
and impacts, and the BMP’s employed.
Name, address, and telephone number of the landowner and
responsible parties.
A legal description of the property proposed to be developed.
A pre-development site map with property lines, disturbed limits, and
drainage patterns.
A post-development site map with property lines, disturbed limits, and
drainage patterns including planned practices.
Total area of disturbed impervious surfaces within the site
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(7)
(8)
(9)
(10)
(11)

Total area of new impervious surfaces within the site.
Performance standards applicable to the site.
Proposed best management practices with design computations.
Groundwater, bedrock, and soil limitations.
Separation distances. The stormwater management practices shall
be adequately separated from wells to prevent contamination of
drinking water.
(12) Provide an operation and maintenance plan for the installed
practices. Specify how it will be assured that the operation and
maintenance plan will be carried out and by whom.
(13) Easements to practices for operation and maintenance.
(14) Location of a permanent elevation bench mark within 100 feet of a
detention and/or retention basin.

VII.

VARIANCES and ALTERNATIVE PRACTICES
The SWCD may grant a variance to the technical requirements of this Policy or
approve an alternative practice provided surface and ground water quality is
protected and runoff quantity and flow adverse impacts are prevented to an
extent equal or greater than the technical requirements included in this Policy.
(NOTE: It is the proposed plan preparer’s responsibility to obtain approval from
any other regulatory agencies/units of government of the proposed variance
and/or alternative practice.)

Adopted by Land Conservation Committee - 11/9/06
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