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Presentation Overview
Objective:  Provide technical information regarding the design and installation 
of wet detention ponds to meet some post-construction performance 
standards and the guiding principals of storm water management.

Topics Covered Include:

WDNR Technical Standard 1001

Components of a Wet Pond

Pond Plan View and Cross-Section Drawings

Design Calculations

Pond Siting

As-Built Surveying

Pond Maintenance

Good & Bad Examples



WDNR Technical Standard



Two Functions of a Wet Detention Pond

1. Improve the quality of surface water 
runoff

– Settling of particles and attached pollutants

2. Reduce the peak flow rate of discharged 
runoff

– Reduce stream bank erosion
– Reduce potential for downstream flooding



Other Design Resources



Components of a Wet Detention Pond

Permanent Pool of Water with Designed Dimensions

Inlets and Outlets

Storage Capacity



Pond Inlets



Pond 
Outlets



In-line Water Level Control

Pond Berm

• No trash/ice/kids
• Future drawdown/sediment
• Multiple discharges
• Inexpensive Weir: 2-10 Yr. Peak 

Flow Control

Active Storage VolumeOrifice:



Perforated Riser or Stop-
log

In-line Water Control

Grade PipePipe Drop

Example Basin Outlet Types



Emergency Spillway





Clay Liner Placement



Safety Shelf
Minimum of 8 feet from the edge of 
the permanent pool

Slope of 10:1 or flatter

Maximum depth of the permanent 
pool over the safety shelf is 1.5 feet



Sediment Storage
At least 2 feet for sediment storage for a total of 5 feet average 
depth.

For ponds > ½ acre, 50% of the total surface area of the permanent 
pool must be 5 feet deep.  

For ponds < ½ acre, maximize area of 5 ft. depth.

At least 4 feet of sediment storage for contributing areas that 
include cropland not stabilized by any other soil conservation 
practice such as strip cropping, terraces and conservation tillage



Berm Construction

10 YEAR STORM ELEVATION

2 YEAR STORM ELEVATION



Pond Plan View



Pond Cross-Section

2-year storm

10-year storm



Design Calculations
The size of a pond’s permanent pool (Sa) is determined by:

1.2 X (qo / Vs)

qo = Post Construction Peak Outflow Rate for 
the 1-yr/24-hr Storm

Vs = Particle Settling Velocity for the Desired 
Total Suspended Solid Removal

Use Appendix for the initial estimate of the 
Permanent pool area based on drainage area

For 80% TSS removal with a .5 cfs release rate 
a 31,000+ square foot permanent pool is necessary



Design Calculations
• Active Storage = The volume above the 

permanent pool that is released slowly to 
settle particles.

Volume (Vs) is determined by:
qo = Peak Outflow Rate During the 1-yr/24-hr Storm
qi = Peak Inflow Rate During the 1-yr/24-hr Storm
VR = Volume of Runoff from the 1-yr/24-hr Storm
Appendix B of 1001 Technical Standard

Example:

qo = .5 cfs, qi = 10 cfs, VR = 5000 cf

qo / qi = .5 / 10 = .05

Vs / VR = .78 = Vs / 5000 = .78

Vs = 3900 cf



Example
Pond 
Summary 
Table

Example Data Summary Sheet for Wet Detention Basin Design 
(Note: Example only –  see minimum design criteria in DNR technical standard 1001) 

 

Design Element Design Data 
Site assessment data: (see attached maps) 

Contributing drainage area to basin (subwatershed A) 120 acres 
Distance to nearest private well (including off-site wells) > 100 feet 
Distance to municipal well (including off-site wells) > 1200 feet 
Wellhead protection area involved? No 
Ground slope at site of proposed basin average 3% 
Any buried or overhead utilities in the area? No 

Proposed outfall conveyance system/discharge (w/ distances) 35 ft. to CTH “U” Road ditch 
1000 ft. to wetland 

Any downstream roads or other structures? (describe) Yes – 36” cmp road culvert 
Floodplain, shoreland or wetlands? 
 

No 
 

Soil investigation data (see attached map & soil logs): 

Number of soil investigations completed 3 (in basin area) 
Do elevations of test holes extend 3 ft. below proposed bottom? Yes (see map) 
Average soil texture at pond bottom elevation (USDA) Clay loam 
Distance from pond bottom to bedrock > 5 feet 
Distance from pond bottom to seasonal water table 

 
Pond bottom 2 below mottling 
No water observed in test holes 

General basin design data (see attached detailed drawings):  
Permanent pool surface area  1.5 acres 
Design permanent pool water surface elevation elev. 900.0  
Top of berm elevation (after settling) and width  elev. 905.0 / 10 feet wide 
Length/width (dimensions/ratio) 445 ft. (L) x 145 ft. (W) = 3:1 
Safety shelf design (length, grade, max. depth) 10 ft. @ 10% slope/1.5’ deepest 
Ave. water depth (minus safety shelf/sediment) 5 ft. (in center) 
Sediment forebay size & depth .16 acres (13% pool size)/5 feet 

Sediment storage depth & design maintenance 2 ft. depth for forebay & pool 
15 year maintenance schedule 

 
 

Design Basin Inflow, Outflow & Storage Data  
(see attached hydrographs and detail drawings) 

Inflow Peak/Volume Maximum 
Outflow Rate 

Max. Water 
Elevation  

Storage Volume 
 at Max. Elev. 

(above perm. pool) 

Outflow 
Control 

Structures* 
1-yr./24 hr. 
(volume) 

.7 cfs 
(34 hr. drawdown) 901.3 ft. 2 acre feet #1 

24.3 cfs  
(Post 2-yr./24 hr. peak) 11 cfs 902.0 ft. 3.1 acre feet #1 and #2 

72 cfs 
(Post 10-yr./24 hr. peak) 35 cfs 903.0 ft. 4.5 acre feet #3 

171 cfs 
(Post 100-yr./24 hr. peak) 143 cfs 904.0 ft. 6.0 acre feet #3 and #4 

 
 * The controlling elements are summarized below (See attached detail drawing of outlet structure): 

       #1 = 6 inch orifice in water level control weir plate – flow line elev. @ 900.0 (1.3 ft. max. head) 
       #2 = 2 foot wide rectangular weir – flow line elev. @ 901.3  (.7 ft. hydraulic head) 
       #3 = 30 inch diameter smooth wall pvc pipe – flow line elev. @ 900.0  (3.0 ft. max. hydraulic head) 
      #4 = 30 foot wide earthen/grass emergency spillway – flow line elev. @ 903.0 (1.0 ft. max. depth) 

Include volume of post-developed 1-yr/24-hr storm

Include inflow/outflow rate of post-developed

1-yr/24-hr storm



A wet pond can be an asset to the site if done right 

Aesthetics



Stabilize according to permanent 
seeding criteria in the WDNR 
Conservation Practice Standard 
1059 (Seeding for Construction 
Site Erosion Control)
•USDA-NRCS 342, Critical Area Planting

•UWEX A3434 Lawn Establishment

•WisDOT Section 630, Seeding

Consider aesthetics

Consider providing a terrestrial 
buffer of 10 – 15 feet 

Consider vegetative buffer strips  



Soil Testing
• One test pit per every 2 acres of permanent pool with a 

minimum of 2 investigations.
• Characterize soils using both the USDA and USCS 

classification systems.
• Document soil texture, color, groundwater indicators & bedrock.



Siting a Wet Pond

Wetland Kettle

Lake

Cold-Water Stream

Cold-Water Stream

Cold-Water Stream

Cropland

Legend

Discharge Points
Site Boundary

Receiving Water
Thermal Mitigation

Each Discharge Point Must Meet the Water Quality and Peak Flow Requirements

Reduce Volume

Reduce Volume

Reduce Volume

Give Consideration to the Potential for Increased Runoff Volumes

Thermal Mitigation

Thermal Mitigation



Waters that require thermal 
mitigation in Waukesha County

• Brandy Brook 
• Coco Creek 
• Genesee Creek**
• Jericho Creek
• Mason Creek
• McKeawn Spring Creek 
• Mill Brook
• Mukwonago River** 
• Oconomowoc River (between North Lake and Okauchee Lake)**
• Paradise Springs Creek
• Pebble Creek
• Rosenow Creek
• Scuppernong River
• South Branch Scuppernong River
• Spring Brook
• Spring Lake*



Minimum Requirements for As-Built Documentation for Storm Water Management BMPs
 

1. Basin Plan View: Collect survey data and show the following:  
a. Sufficient spot elevations on the berm, safety shelves, forebay bottom, and basin bottom 

to outline the shape of basin (a minimum of one shot per 50 feet).  The lowest points of 
the berm must be represented.  Dewatering may be required to shoot bottom and permit 
construction sediment removal. 

b. Spot elevations of the top and bottom of each shoulder of the spillway. 

c. A minimum of two survey points documenting the elevation of any berm separating the 
basin forebay from the main pool. 

d. Outlines of riprap aprons, spillways, and stone trenches. 

e. Topographic contours generated from the above data.   

f. Invert elevations of the basin outlet and inlet(s) (culvert inlet, culvert outlet, dewatering 
holes in risers, in-line weirs, etc.). 

g. The top elevation of all risers, surface drains, and monitoring sumps for stone trenches. 

h. Measured internal diameters of culverts, risers, orifices, catch basins, and other flow-
control devices.  

2. Basin Cross-Sections:  A minimum of two per basin, locations shown on plan, oriented 
in opposing directions, with the following spot elevations: 

a. The bottom of the berm backslope. 

b. The inside and outside edges of the top of the berm. 

c. The edge of the water. 

d. The inside and outside edges of the safety shelf. 

e. The bottom of the slope into the basin bottom. 

f. The top and sides of any berm dividing the basin. 

g. The same locations as above going out the other side of the basin. 

h. For clay liners, either show bottom elevations before and after liner is installed, or 
document liner thickness through soil core sampling (resealing sample holes). 

i. Synthetic liner material used, if any, with placement. 

j. Type of engineered fill material used if any, and top and bottom elevations of fill. 

k. Bottom and top elevations of stone trenches, risers, if applicable. 

l. Invert elevations and measured internal diameters of any buried pipes or tile lines. 

3. Conveyance Systems: Collect survey data and show the following: 
a. One set of cross-sectional survey points per 100 feet of conveyance system (emergency 

spillways, rock chutes, grass swales, etc.).  Includes a minimum of 3-4 survey points per 
cross-section: the tops of both banks and each side of channel bottom (flat) or center of 
channel (“v-bottom”), as per design. 

b. The invert elevations and pipe diameter for all road culverts/channel crossings. 

The as-built documentation shall be stamped and signed by a registered land surveyor or an engineer 
licensed in the State of Wisconsin and must contain the following statement: “I hereby certify that, to 
the best of my knowledge and in accordance with applicable standards, the surveying data 
presented in this document reflects as-built locations and elevations for the storm water 
management facilities shown.” 



Basin Maintenance

Who
Where
What
How

Why
&

When

How – In Detail



http://www.waukeshacounty.gov/











Limits of Clay Liner Installation

Safety Shelf Above Permanent Pool



Multiple Safety Shelves



What’s Wrong with this Picture?



Soul Patch



Vegetated TRM Spillway



Emergent Vegetation 

on the Safety Shelf



Using Wet Detention in 
Conjunction with Infiltration



INFILTRATION

1-year & 2-year / 24-hour storm events10-year & 100-year / 24-hour storm events

Depth to Seasonal 
High Groundwater

Existing Ground 
Surface



Considerations

• VII, DD
– Consider direct and indirect impacts to area 

wetland hydrology and wetland hydroperiod 
due to area hydrologic modifications that 
result from routing wetland source waters 
through a wet detention pond or releasing the 
discharge from a wet detention pond directly 
into a wetland.



Questions?


