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Draft DNR Stormwater Guidance
Current version shown below

1.  Draft DNR Modeling Guidance

DNR Modeling Guidance Update
• 48 current sections proposed expansion to 61
• Several sections added to address WinSLAMM version 10.5
• Public comment period was in spring 2024

1.  Draft DNR Modeling Guidance

DNR Modeling Guidance Update
Biofilter Issues
• WinSLAMM ‘Media data’ button is used to enter the ‘Soil , 

Media Mixtures and Components Table’.  ‘Composite soil 
mixtures properties’ values for porosity, field capacity and 
wilting point may be applied for DNR engineered soil 
mixture.  However, maximum infiltration rate of 3.6 in/hr 
shall be used for engineered soil media.

• ‘Percent solids reduction due to Engineered Media’ value 
of 80% manually entered for DNR engineered soil 

• WinSLAMM Output Summary will give ‘A biofilter will clog’ 
warning if the model predicts that biofilter will clog in less 
than 10 years – increase filter area to reduce maintenance 

• Monthly average ET rates in inches/day of 0.10 (Apr), 0.14 
(May), 0.15 (June), 0.15 (July), 0.12 (Aug), 0.09 (Sept), 0.07 
(Oct), and 0.03 (Nov) may be used     

1.  Draft DNR Modeling Guidance

Updates to DNR Guidance
Misc. Issues
• Percent of Tree Canopy Cover is included in WinSLAMM. Since 

pollutant load due to leaf and pollen fall is not included in 
WinSLAMM, DNR position is that modeling for storm water 
performance standards or TMDL should not include use of this 
feature. 

• ‘Freeway’ land use file has Freeway Areas, Paved 
Lane/Shoulder Areas  (sources areas 1-10) and Urban 
Highways, High Traffic Urban (source areas 11-18). High Traffic 
Urban (source areas 11-18) should be used for urban 
highways. 
– HTU source areas based on the latest USGS monitoring of runoff

1.  Draft DNR Modeling Guidance
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Updates to DNR Guidance
Infiltration Draw Down Times
• Infiltration device should be designed to draw down within 24 

hours (surface) and within 72 hours (subsurface) from the end of 
a single rainfall event such as a 1-yr/24-hr event
- Design should account for an extended period of release from an upgradient 
detention facility

• For infiltration devices that are within an internally drained 
watershed, surface device should be designed to draw down 
within 72 hours from the end of a 100-yr/24-hr rainfall event

• Models analyzing an annual rainfall series might not be designed 
to measure draw down from the end of a rainfall event or may 
include the effect of back-to-back rainfalls on its calculated draw 
down time

1.  Draft DNR Modeling Guidance

Updates to DNR Guidance

Misc. Issues

• NR 151 infiltration standard should be evaluated based 
on the same area from existing to proposed conditions 

• Permeable pavement is a treatment device, which may 
allow for infiltration depending on the site-specific 
conditions.  Permeable pavement should be modeled as 
an impervious source area and given infiltration credit 
as an infiltration device

1.  Draft DNR Modeling Guidance

Updates to DNR Guidance
Filter Strips

• Runoff from an impervious area to a vegetated buffer can be 
modeled as either disconnected or as a filter strip but should not
be modeled as both. SLAMM model may overestimate pollutant 
reduction and/or infiltration when modeling both in series.   

• Filter strip treatment may be modeled in WinSLAMM, but only for 
treating sheet flow runoff traveling less than 100 feet in the 
direction of flow. Sheet flow length is typically between 50 and 
100 feet; however, based on Manning’s n and slope, shallow 
concentrated flow can occur in less than 100 feet. The total 
length of contributing flow plus the length of the filter strip 
should be no more than 100 ft. to ensure that sheet flow 
conditions will be maintained.   

1.  Draft DNR Modeling Guidance

Updates to DNR Guidance
Filter Strips (cont.)
• SLAMM filter strip device designed to estimate pollutant control,  

version 10.5.0 and earlier do not assess both infiltration and 
pollutant correctly in the same model run.  Keep in mind that an 
effective infiltration area should be modeled as source area 70 
(Water Body Area) to eliminate double counting of infiltration. 
However, if effective infiltration area of a filter strip is modeled as 
a waterbody area (source area 70), then the TSS load from the 
vegetated area is eliminated and pollutant calculation is incorrect. 

Recommendation: When calculating TSS control in SLAMM, 
modeling as a filter strip will give appropriate TSS control with the 
filter strip coded as a pervious source area.  If modeling to show 
infiltration reduction (not TSS control), then model as a 
disconnected source area if the disconnection criteria are met. If 
necessary to model with filter strip for infiltration, then code its 
effective infiltration area of filter strip as source area 70 (Water 
Body Area) to eliminate double counting of infiltration.

1.  Draft DNR Modeling Guidance

Modeling Issues
Municipal Issues
1. Credit from private treatment practices allowable if 

municipalities have authority to require maintenance
2. DNR allows Dry Ponds in WinSLAMM, with reduced 

performance as determined by the model, so long as:
1. Inlet energy dissipated
2. Outlet protected by sediment barrier
3. No low flow pilot channel
4. Basin well vegetated
5. Maximum water surface rise less than 5 ft for 1-yr, 24-hr 

storm
6. Basin draws down within 24-hrs for 1-yr, 24-hr storm
7. SOC Team developing new standard

2.  Modeling Issues

Site Level Issues
1. Connected vs Disconnectedness.  See Post-Construction 

Modeling Guidance, Items 39 - 43: 
http://dnr.wi.gov/topic/stormwater/documents/Modeling
_Post-Construction_Guidance.pdf

2. Permanent pool of wet detention ponds and effective 
infiltration areas must be included as a Water Body Area.

3. Source area soil types:  A: Sandy, B: Silty, C/D: Clayey.
4. Hard copy submittals should include:

a. Input (use File/Print Input Data menu option)
b. Output Summary (use Print Output Summary button on Outfall 

Output Summary tab)
c. Control Practice Summary Tab
d. Drainage system diagram

2.  Modeling Issues
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Site Level Issues
5. Use Infiltration Rates from SOC Standard 1002, not

default values in WinSLAMM.
6. Filter strips are for sheet flow, not concentrated flow.
7. Enter Dynamic, not Static, Infiltration rates for swales 

and filter strips.
8. Typically enter the wet pond initial elevation equal to 

the lowest outlet invert elevation.
9. A corollary – the datum is zero and all subsequent 

elevations use the zero datum.  No negative 
elevations allowed.

2.  Modeling Issues

Site Level Issues
10. Infiltration rate for biofilters with engineered media but 

no underdrain should use lower infiltration rate between 
native soil and engineered media for both. 

11. Don’t enter an underdrain invert elevation above datum 
depth that exceeds the 72 hour subsurface drain time for 
bioretention, stone trench, and permeable pavement 
systems. 

12. For any back-to-back rainfall events that extend the 24 
hour surface drawdown time, verify that the depth from 
the lowest surface outlet to the basin surface can draw 
down, by design, within 24 hours.

13. Verify that long-term drainage from upstream facility does 
not consistently/significantly increase above- or below-
ground drawdown time. 

2.  Modeling Issues

Site Level Issues
14. Enter “80” for the biofilter percent solids reduction 

due to DNR engineered media.
15. Enter “65” for the permeable pavement underdrain 

discharge percent TSS reduction.
16. Proper use of ‘Other Device’ including Tools-Program 

Options-Default Model Options check box.
17. Reality check your model, including a review of the 

‘Control Practice’ summary tab for realistic volume 
and load reductions.

2.  Modeling Issues

Site Level Issues
18. When using the ‘Other Outlet’ discharge option in 

Wet Ponds or Biofilters, show how you got the 
discharge rates.

19. The Isolator Row performance is based upon settling 
in the entire footprint of the device, not just the area 
of the isolator row chamber.

20. Back up files regularly.  Take advantage of the file re-
name option when upgrading from v 10.4 to v 10.5

2.  Modeling Issues

Site Level Issues
22. Modeling underground storage.  Use DNR Post 

Construction Modeling Guidance to convert a circular 
pipe detention area into a vertical wall detention 
area.

2.  Modeling Issues

Note - Set the 
pipe datum at the 
top of the 
sediment storage 
elevation

Questions
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PVA Operations Changes
• We are planning a Two-Day Virtual WinSLAMM 

Course with NASECA on April 23 - 24
• We are still looking for one or two more Associates.  

Please contact John if you are interested
1. Training
2. Providing technical 
assistance to Users
3. Preparing and 
reviewing technical 
documents and reports
4. Web site upkeep
5. Coding

3.  PVA Operations Changes

PVA Operations Changes
• Coding updates are complete for v 10.5.1
• If you are interested in helping us with beta testing, 

please contact John at johnvoorhees@charter.net. 

3.  PVA Operations Changes

PVA Web Site Update www.winslamm.net
3.  PVA Operations Changes

PVA Web Site Update
Technical Report Table of 

Contents

3.  PVA Operations Changes

PVA Web Site Update www.winslamm.net
3.  PVA Operations Changes
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Version 10.5.1 Updates, Changes
1. Biofilter Media Table update
2. Biofilter clogging changes
3. Detention Pond area calcs
4. Minor Isolator Row updates
5. Orifice Discharge Equations
6. Pollutant Strength Calculation Option

4.  WinSLAMM v 10.5 Changes

Will Not Affect Output                                    Will Affect Output

Version 10.6 Additions

1. Add Drainage Area Percentage calculation to relevant 
control practices

2. Add Street Cleaning for Paved Parking Areas
3. Complete Green Roofs Control Practice
4. Add Trash Reduction Calculations as an Option
5. Hydrograph Shape Options
6. Add Underground Storage to Wet Detention Ponds

4.  WinSLAMM v 10.5 Changes

We will cover . . .
Eric
1. Draft DNR Modeling Guidance
2. Modeling Issues

John
3. PVA Operations
4. Overview of v 10.5 updates and 

changes
5. Biofilter Changes
6. Outfall Median Particle Sizes
7. Linking Files
8. Pollutant Strength Outfall 

Calculations

The new Data and Analysis Components for Biofilter 
Media Types Include:

• Filterable Pollutant Retention by Particle Size Group
• Particulate (TSS) Retention by Particle Size Group
• Influent and Effluent Pollutant Concentration 

Regression Equations for Particle Size Ranges
• Data from Full Depth Column Tests and Field Tests
• Media Clogging
• Dry Well and Rain Garden Clogging

This New Data has Significantly Expanded the Data Table

5. Biofilter Media

Biofilter Modifications

The new Data Table 
works the same way as 
the v 10.4 table, but with 
more media options

Wisconsin users should 
comply with DNR Infiltration 

Standard requirements

Compost and Peat –
Infiltration rate varies based on 
percent of organic matter

Rhyolite Sand – Porous volcanic 
sand
Green Roof Light Media –
Expanded slate, other light and 
porous materials
Zeolite – lightweight volcanic 
mineral that attracts heavy metals

5. Biofilter Media

Soil – Typical soil types, not much 
different from previous version
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These mixtures require 
that you enter a 1.0 as the 
fraction
To activate red square info, 
click on the cell with the 
square and hover over the 
red square 
User defined data will be 
activated with a text file 
that allows the user to 
define all variables 
associated with pollutant 
removal.

5. Biofilter Media

Media Mixtures

5. Biofilter Media

Select the User 
Defined 
Amendment 
option from the 
new Media Table

5. Biofilter Media

User Defined Media Data Requirements

• Physical properties – Saturation water content, 
Field capacity, Permanent wilting point, Infiltration 
rate, D60, D50, D10

• Clogging load
• TSS removal equations by particle size range –

Linear equation format
• For each pollutant

• Removal equation types – 1) Constant, 2) Linear, 
3) Log-Log, 4) Fraction Reduction

• Removal equation coefficients
• Dataset minimum and maximum values for 

range
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Influent Filterable Concentration (ug/L)

Influent and Effluent Filterable Phosphorus 
Concentration for Media (mg/L)

Influent = Effluent

Granular Activated Carbon (50/50 mix with filter sand)

Site (Coarse) Zeolite (50/50 mix with filter sand)

Surface Modified (Fine) Zeolite (50/50 mix with filter sand)

sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, silty clay loam,
sandy clay, silty clay, clay, Wisconsin Media 2, i=5 to 14
Rhyolite Sand - Surface Modified Zeolite - Granular Activated Carbon - Peat
Moss (R-SMZ-GAC-PM)
Sandy Loam, Loam, Silt Loam, i=5,6,7
Fine Sand, Filter Sand, i=17, 18
Rhyolite Sand, i=16

Table 38 (PO4 Leaching from 10% Compost)

Table 38 (PO4 Leaching from 30% Compost)

Table 38 (PO4 Leaching from 50% Compost)

Fe Sand Data Analysis Pitt July 15, 2021

5. Biofilter Media

Example Performance 
Plot - Filterable 
Phosphorus Removal

• Many media options
• Includes Fe media 

performance data 
from SAFL 

• Compost TP effluent 
concentrations > TP 
influent 
concentrations

5. Biofilter Media

Evapotranspiration Data

Reference:  White Paper Concerning 
Evaporation and Evapotranspiration 
Values to use in WinSLAMM (Pitt, 2022)

Microclimate ET0 adjustments – Multiply 
Table Values by the appropriate Factor
• Low: 0.5 – 0.9   (shaded, well protected areas)
• Moderate: 1  (unshaded open area)
• High:  1.1 – 1.4  (exposed areas subject to wind 

and sun)

Note:  Low or moderate 
factors are suitable for 
most sites

Sta ID State Station Name
Yrs of 
Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

73 MN Saginaw 4 0.01 0.02 0.04 0.10 0.13 0.13 0.14 0.12 0.10 0.07 0.03 0.01
75 MN Carlos Avery 4 0.01 0.02 0.04 0.11 0.17 0.17 0.18 0.15 0.11 0.09 0.03 0.01

157 WI Horicon 8 0.02 0.02 0.09 0.18 0.18 0.19 0.12 0.10 0.11 0.12 0.11 0.02
158 WI Wautoma 5 0.01 0.02 0.05 0.12 0.16 0.17 0.18 0.14 0.10 0.07 0.04 0.01
159 WI Dodgeville 5 0.02 0.02 0.05 0.12 0.16 0.17 0.18 0.14 0.10 0.07 0.04 0.01

DNR Modeling Guidance 0.00 0.00 0.00 0.10 0.14 0.15 0.15 0.12 0.09 0.07 0.03 0.00

ASCE Standardized Reference Evaporation Equation (ET0) (in/day)
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5. Biofilter Media

Detailed Output

From Tools\Program Options\Detailed Output File Options

1a.  Detailed Biofilter Output
1b.  Modified Puls Storage/Indication Detail
2.  Pollutant Concentration Detailed Output
3.  Particulate Reduction Output
4a.  Stage Outflow
4b.  Stage Volume
5.  Stochastic Seepage Rate Detail
6a.  Event Performance Summary
6b.  Biofilter Constants (for Clogging details)
6c.  Event Water Balance Summary
7.  Evapotranspiration Detail

Note:  Low or moderate 
factors are suitable for 
most sites

1
2
3

5

7
6

4

5. Biofilter Media

Detailed Output –
Event Performance 
Summary

• Lists Event-by-Event Flow, 
Loading and Performance 
Information

• Statistic Label Rows at the 
Bottom of the Data Table 
are Context Sensitive

• Use the Julian Date to Plot 
Time Series

• Check the Maximum Stage 
to Verify that the Device 
did not Overflow

5. Biofilter Media

Detailed Output –
Event Performance 
Summary

• Peak Flow Rates for Each 
Event

• Surface Ponding Duration 
• Inflow Volume is Useful for 

Flow Balance Reviews
• For Rain Gardens, this 

Column Shows Surface 
Hydraulic Discharges

5. Biofilter Media

Detailed Output –
Detailed Timestep 
Output

• Surface Ponding Detail to 
Meet Modeling Guidance 
Requirements

5. Biofilter Media

Detailed Output –
Event Performance 
Summary

• Event and Cumulative Water 
Balances

• For this Model Run the 
Percent Difference = 
30.4 cf / 95854 cf, or 0.03%

5. Biofilter Media

Detailed Output –
Event Performance 
Summary

• Since surface water is the 
only discharge option, 
influent and effluent 
concentrations match

• The Infiltration Rate 
decreases over time due to 
clogging.
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5. Biofilter Media

Detailed Output –
Event 
Performance 
Summary

• Cumulative Event 
Mass Balance 
percentage is close to 
Cumulative Water 
Balance

• Rain Gardens 
typically have one 
iteration; Biofilters 
often have more
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Outfall Median Particle Size
6.  Outfall Median Particle Size
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Entry
8. Linking Files

Using Output from One WinSLAMM 
Model as Input to Another

Allows users to link the Output from any 
WinSLAMM Model as Input to another Model

Two Step Process –
1. Create the Link Files
2. Insert the Link Files into the Model File

• Updates to the Help File should make the process 
easier to understand

8.  Model Linking
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Questions
What is the proper technique for modeling Green 
Roofs in WinSLAMM?

1. Biofilter because of ET and Media Options
2. Use ‘light media for green roofs’ media type
3. Modify geometry to reflect the green roof design
4. Review output carefully

Questions
Is the error that occurs when there is no engineered 
media, but only rock fill (dry well), fixed?

Yes.

Is the surface ponding time bug fixed? 

Yes.

Questions
I got the following errors 
when entering a wet pond -

1. The first error message 
generated by the 
database

2. The second error 
message generated by 
WinSLAMM code

Other Questions?
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