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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
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1. Draft DNR Modeling Guidance

Draft DNR Stormwater Guidance

Current version shown below
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BUREAU OF WATERSHED MANAGEMANT
PROGRAM GUIDANCE

Watershed Management Team
Storm Water Runoff Program

Modeling Post-Construction Storm Water
Management Treatment

Updated February 2020

EGAD #: 3800-2020-01

WT-19-0023

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
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1. Draft DNR Modeling Guidance

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

2/5/2025

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

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
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2. Modeling Issues

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:

Inlet energy dissipated

Outlet protected by sediment barrier

No low flow pilot channel

Basin well vegetated

Maximum water surface rise less than 5 ft for 1-yr, 24-hr
storm

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

npwNe

o

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.
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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.

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

12
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2. Modeling Issues

Site Level Issues

5. Use Infiltration Rates from SOC Standard 1002, not
default values in WinSLAMM.
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.

. 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

13
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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

22. Modeling underground storage. Use DNR Post
Construction Modeling Guidance to convert a circular
pipe detention area into a vertical wall detention
area.

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

14
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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.

Questions

15
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1. Draft DNR Modeling Guidance
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3. PVA Operations Changes

1. Training

2. Providing technical
assistance to Users

3. Preparing and
reviewing technical
documents and reports
4. Web site upkeep

5. Coding

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

_

SLAMM for Windows

. Source Loading and Management Model
s0ci0les

WinSLAMM Version 10.5

Fobort P PhD. PE
Y [
Bimingham, Alabama

dohn G Voorhes. PH.PE
e

‘Madison, Wisconsin

In Memory of Roger Bamnerman
"N Wonderil Friand

cnponan [

Convih 19352075
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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.

_

SLAMM for Windows

. Source Loading and Management Model
s0ci0les

WinSLAMM Version 10.5

Fobort P PhD. PE
Y [
Bimingham, Alabama

dohn G Voorhes. PH.PE
e

‘Madison, Wisconsin

In Memory of Roger Bamnerman
"N Wonderil Friand

P

Convih 19352025
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3. PVA Operations Changes

PVA Web Site Update

www.winslamm.net

Buy Now Download

[ ———

WinSLAMM

‘one mouse-click at a time.

Training
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the program
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Announcements
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22

3. PVA Operations Changes

Wet Weather Flow Literature Reviews
Monitoring Strategies For Stormwater
Surface Water Effects Due To Stormwater
Potential Gw Contamination By Sw
Stormwater Chara

National Stormwater Quality Database

Microorganisms

ling Contaminants
hway Runoff
Stormwater Pollutant Sources

Discharges To Stormwater Drainage Systems

PVA Web Site Update

Technical Report Table of
Contents

Non-potable Beneficial Uses Of Stormwater
Construction Site Erosion And Sediment Control
Theses And Dissertations
Presentations

Academic Seminars

Other Stormwater Conferences
Regional Conferen
Shanghai Cs
Urban Water Modeling Conferences In Toronto
Weftec Conferences

Werf Forums

Land Development Characteristics
Urban Hydrology.
Compacted Urban Soils
Stormwater Treatment
Street Cleaning
Inlets And Catchbasins
Grass Swales
Detention Ponds
Media Treatment
‘Treatment Trains Including Upfiow And Mctt
Bioinfiltration And Infiltration
Green Infrastructure And Csos
Treatment Costs
Transportation Accidents And The Environment
Stormwater Management And Modeling
Sensors And Laser Fluorescence Analyses

Workshop Presentations
2017 2021 Beijing Water Science And Technology Center
June 2017 Stormwater And Monitoring
July 2017 Stormwaster Treatment With Media
Qct 2017 Stormwater Control Ponds And Public Works
Nov 2017 Stormwater Treatment And Winslamm
Satec Conv May 2018
May 2018 Erosion Planning
June 2018 Erosion Control
Aug 2018 Stat Basis Of Sw Sampling
Oct 2019 Specialized Samping And Large Scale Case Studies
Nov 2019 Future Designs Vs Conventional Approaches
Nov 2021 Cs0 And Gi
2023 Nov Wright Water Engineers Workshop
Navy Stormwater Monitoring And Modeling Reports 2010 To 2017
Serdp Stormwater Monitoring And Modeling Reports 2018 To 2023
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3. PVA Operations Changes

PVA Web Site Update

www.winslamm.net

T T ———

WinSLAMM

fok at a time.

Buy Now Download

About
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Overview of v 10.5 updates and
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Biofilter Changes

Outfall Median Particle Sizes
Linking Files

Pollutant Strength Outfall
Calculations
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4. WinSLAMM v 10.5 Changes
Version 10.5.1 Updates, Changes

. Biofilter Media Table update

. Biofilter clogging changes

. Detention Pond area calcs

. Minor Isolator Row updates

. Orifice Discharge Equations

. Pollutant Strength Calculation Option

o Ul WN

Will Not Affect Output Will Affect Output
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4. WinSLAMM v 10.5 Changes

Version 10.6 Additions

1. Add Drainage Area Percentage calculation to relevant
control practices

. Add Street Cleaning for Paved Parking Areas

. Complete Green Roofs Control Practice

. Add Trash Reduction Calculations as an Option

. Hydrograph Shape Options

. Add Underground Storage to Wet Detention Ponds

o b WwN
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5. Biofilter Media

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

This New Data has Significantly Expanded the Data Table

Biofilter Modifications

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

29

5. Biofilter Media

Fiaclon o =]
The new Data Table sa Sgon | ygg | Pemaret e ]
il e | PG| Waing | invaion | FoATR
ks th T Content | (ISl | hon | Rl | 15
works the same way as — = el
User Defined Media Type y — |
. Soil
the v 10.4 table, but with| | assesw ® [ & [ % 1w
Loy Sand E) 135 a5 25
. f Sandy Loam @ 135 65 1
more media options Loom @ ) 1 015
SitLoan @ % 1 015
Soil — Typical soil types, not much sit 2 Ell 12 03
N N . Sandy Clay Loam 2 %5 105 05
different from previous version Cley Loam 50 5 17 01
Sty Clay Loam 50 345 17 01
. _ ; Sandy Cly @ % 7 005
Rhyolite Sand — Porous volcanic St & e i S
sand Clay 55 235 18 0015
e Hed
Green Roof Light Media — Fine Rhyote Sand » 8 25 13
) Fine Sand ] 8 25 i
Expanded slate, other light and Filer Sand E) 8 25 13
. Coase Sand
porous materials & i 0 it
" . . - Light Media for Green Roofs 50 il 5 13
Zeolite - lightweight volcanic st e Ansndnent
: Acivated Cat 2 4 [ @ )
mineral that attracts heavy metals o e v z 4 2 2
Coase: 2 4 o w0
Compost and Peat — Conpost R s v
Infiltration rate varies based on e K] 2 3 ok
percent of organic matter ] 135 a5 25
Wisconsin users should Eomposite Media Mixture Properties 0.0 0.0 0.0 0.000 | 0.000 |
. e Apply Sod e Vel A A ool Aoph
comply with DNR Infiltration o Do o e R A
Peaosiy
L ) Moture % " Copaciy  Ponl  Rale Vaues
o Soil Texture Fraction in last column Less Than 1 Cancel Continue
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5. Biofilter Media
. . s s | o || 870 ]
Media Mixtures £, e Gy S AR e
I™ | Sandy Clay Loam 42 265 105 05
. . Clay Loam 50 345 17 01
These mixtures require St N
B
that you enter a 1.0 as the . % ms o oos
o v
fraction oo S a =
_ ) o S a8 &=
To activate red square info, e snd E : 0 ®
click on the cell with the et B - =
et
square and hover over the o Zoste 3] B "
Dete S 14 o1 A
red square Conpr 6 s 5 vem
) . T
User defined data will be
activated with a text file . N N S B T
Rhyolte Sand - SMZ-GACPM d
that allows the user to Vol (54 Sand i -
Biofilter Media Mixtures
define all variables Kenses Gy el wu = i
. . North Carolina. " 40 7 5 187 ~]
associated with pollutant s weatiies Posmais R oM iy 0Bl o008
removal. e | e o8 i e i
Soil Texture Fraction i last column Less Than 1 Cancel ‘ Continue
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5. Biofilter Media

Saturation Permanent Factioniorti)
ol Vo | oo | Wi | maon | SolTe
i Content % pacly Paint Rate (in/hr] U
Texture [Percent) Treatment
{Porosi) (Percen] Sai
™ |User-Defined Media Type
Select the User ‘wel Graded Sand £l 8 25 13
Defined Loan a 3o o o
Amendment oy Gy Lo & ms s 0
O tion from the Silty Clay Loam 50 345 17 o1
new Media Table by ® | @ m | oo
Activated Carbon 2 4 o 40 ==
Fine Zealite (SMZ) 2 4 a 40
'BF Other Media Data Loamy Sand Inde 33 135 45 Fii] 1.000 *
Eomposite Media Misture Properties 39.0 135 a5 0000 1.000
‘Apply S0 Misture Vs oy Aeeb Ao dorly o6l
s 3 User Defined Soi W oV, W Feld R Witng ¥ nfination 2
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5. Biofilter Media

User Defined Media Data Requirements

* Physical properties — Saturation water content,
Field capacity, Permanent wilting point, Infiltration
rate, Dgy, Dgg, Dqg

* Clogging load

¢TSS removal equations by particle size range —
Linear equation format

* For each pollutant

3) Log-Log, 4) Fraction Reduction

* Removal equation coefficients

* Dataset minimum and maximum values for
range

* Removal equation types — 1) Constant, 2) Linear,

33

Defaul C.
Default Monthly
Stormwater Temperature
(degrees F)
™ Tum ‘Save File Upon Exif Message Dif

= ey g
™ Save Dulfal Runot and Paiute Loadig for WirDETPOND Anlysis e 5
Maximum allowable bicfiter surface ponding duration [hrs) 72 May 60

e &

iy &

| Bifter User Defned| [2FiectProjects & Al Bifivalor BF Oiher Meda Dt Jbugust &
MedaFle | [Tempise bt Seplenber 50
October a0

T O evie poltentoad edion values o 21T T e Novenber | 5
Desember 35

Soil Compacion Infiration Factors
Sy Sy Ciey

Moderately Conpacied [ 050 [ 020 | 010
Severehy Conpacied [020° [070 [000

Standard Land Use Fil

™ Create Hycrogiaph and Paticle Size Distrbution csv Files

[COWinSLAMM FlestStandardLandUses.000

Defauit Peak 38

Use
¥ bychograph roting between canirl ractces)
Detauk Time lncrement (i [5

Fistday of Sping | 03/15 ]
Fistday of Summer | 06715
Fist day of Fal 05

Time (1.2 Rainfall Duraton)

Fistday of Winter | 12715

FieUpisaopions_| CnceChnges

|
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5. Biofilter Media

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

Example Performance
Plot - Filterable
Phosphorus Removal

* Many media options

* Includes Fe media
performance data
from SAFL

e Compost TP effluent —
concentrations > TP
influent
concentrations

T 02 04 06 08 1 12 14 16

Influent Filterable Concentration (ug/L)

Ifluent = Effuent

Granular Activated Carbon (50/50 mix with fittersand)

Ste (Co: ite (50/

swith filter sand)

Surface Modified (Fine) Zeolite (50/50 mix with flter sand)
clay loam, clay loam, ity lay loam,
Viedia 2,5 o 14

te - Granuiar Activated Carbon - Peat

B 2
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5. Biofilter Media

Evapotranspiration Data

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

Microclimate ET, 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
ASCE Standardized Reference Evaporation Equation (ET,) (in/day)
Sta D State Station Name VD'Z: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

73 MN Saginaw 4 001 002 004 010 013 013 014 012 010 0.07 003 001
75 MN CarlosAvery 4 001 002 0.04 011 017 017 018 0.5 0.11 0.09 003 001
157 Wi Horicon 8 002 002 009 018 018 019 012 010 011 012 011 002
158 Wi Wautoma 5 001 002 005 012 016 017 018 0.4 0.10 0.07 004 001
159 Wi Dodgeville 5 002 002 005 012 016 017 018 014 0.0 0.07 004 001

DNR Modeling Guidance 0.00 0.00 0.00 010 014 015 015 012 0.09 0.07 003 000

B
Ry Ty

\}

N
157 [(
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5. Biofilter Media 5. Biofilter Media
. . D E F G H 1
Detailed Output Detailed Output -
. . Time Inc. Time Step | Stage AG
From Tools\Program Options\Detailed Output File Options Detailed Timestep Ll S T R
21 04/07/81 o 76 6 265.8823 0.387851)
Output 21 04/07/81 071 77 6 265.8864 0.409477|
21 04/07/81 on 78 6 265.890¢ 0.4294)
21 04/07/81 071 79 6 265.8947 0.447637|
. s g 21 04/07/81 o7 80 6 265.8989 0.464204)
la. Detailed Biofilter Output « Surface Ponding Detail to 21 04/07/81 071 81 6 265903 0.479115)
1b. Modified Puls Storage/Indication Detail Meet Modeling Guid 21 04/07/81 071 a2 6 2658074 0492378
. . 21 04/07/81 071 83 6 2659114 0.504008)
2. Pollutant Concentration Detailed Output etailed Outpul File Ophon: ee : odeling Guidance 21/ 0ajo7/81 031 o & 2650154 0514014
3. Particulate Reduction Output . Reqmrements 21 04/07/81 071 85 6 2659194 0522402
4a. S Outfl Biofilors 21 04/07/81 071 3 6 265924 0529184
a. Stage Outflow 1 [ Detailed Biofiter Output — ettt 21 08/07/81 o7 a7 6 2659281 033436
4b. Stage Volume 2 [ Paolutant Concentration Detaled Output 5 o 21 04/07/81 071 88 6 265.9329 0.537944)
: P 3 [ Paticulate Reduction Output 21 04/07/81 071 ] 6 2659369 0.539935)
5. Stochastic Seepage Rate Detail 2 7 StegeDuiflm 4 Dotoiod Ot Fis Dptions X 21| oaf07/81 071 % 6 2659509 0540337
6a. Event Performance Summary 5 [ Stahastic Sezpage Rate Detai 3 HoseraL, o3y el 228 5ALS 0 1R
b. Biofil f | ing detail G S Biofilters 21 04/07/81 071 92 6 2658199 05373
6b. Biofilter Constants (for Clogging details) i o ¥ Detaied Biofiter Output 21 04/07/81 071 93 6 2659531 0.535408)
6c. Event Water Balance Summary Yapolanspraion ety I~ Polutant Concenliation Detaied Output 21 04/07/81 071 a4 6 2655574 053352
- . I Patticudste: Reduction Output 21 04/07/81 071 a5 6 2659614 0531633
7. Evapotranspiration Detail I StageQulflow 21 04/07/81 o7 96 6 265965 0.529749)
[ Stachastic Seepage Rate Detal 21 04/07/81 071 a7 6 26597 0527865]
I~ Water Balance
I Evapolanspialion Delal
— - T % T T — - T T v 3 2 T
5. Biofilter Media 5. Biofilter Media
Event
. . Event Event BC Event Water Cum.
Detailed Output - Ron R [rime i Detailed Output — e (romt [vohame. [worer
BioF Rain Depth Duration [Julian Rainfall BioF Stage Depth Rainfall Outflow Outflow Outflow | Balance Balance
Number Number _(in) (days)  oate)  fpate i) () Date  AGhH (ch  (ch  feh  h
Event Performance 0. 13602 03/29/81 0.003 Event Performance 0.06 03/29/81 | 97.9057 0 97.905] -0.0873 -0.1104
0.07 03/29/81 = 138.653 0 138.65: -0.0057 -0.1161
Summary 1 s om om| werfosaye | osn Summary
3 46 2.59 0.38 13680) 06/15/81 0.857 0.43 06/12/81 = 1457.42 0 1457.4. -0.0302 -4.0295
1 a7 0.34 0.13]  13685| 06/20/81 0.399 2.59 06/15/81 | 2859.72 644834 9308.0] -0.3828 -4.4123
. Lists E by-E Fl 0.34 06/20/81 | 1121.17 0 11211 -02955 -4.7078
ists Event-by-Event Flow, 1 89 014 02| 1379f10/09/81 | o0.08a * Event and Cumulative Water
Loading and Performance 1 %0 12 osa| 13800] 10/13/81 0.792 0.14 10/09/81 | 395.327 0 395321 -0.0489 -30.0532
1 o1 002  oo04| 13802f10/15/81 0.001 Balances ﬂlﬂi Eﬁyzi gz;: 1052‘9; 4;"’;42 'g'giéz 'zg';:zi
i 1 92 0.95. 0.33] 13804] 10/17/81 0.795 . ' - - e et
oo i L om on| umem| om * For this Model Run the sl | i s sl s,
¢ Statistic Label Rows at the i - & i s
Bottom of the Data Table e P P = 0035
T 5 o8 o5l 1 o o8t 30.4 Cf/ 95854 Cf, or 0.03% 0.26 11/19/81 | 826.451 0 826.45] 0.0007 -30.3569
are Context Sensitive : 0.18 11/23/81 | 541.419 0 sa141d 00114 303683
2 03] o089 088] 13843)11/25/81 0562 0.89 11/25/81  3118.34 0 311834 -0.0281 -30.3964
* Use the Julian Date to Plot B 108 037 096f 13848 11/30/81 002 0.37 11/30/81 | 1236.15 0 12361 -0.0018 -30.3982
Time Series Rk by s I - = e Number of Events 100 100 10 100 109
. Total 315 20.17 . . . Total 72831 e -30.398 -30.398
* Check the Maximum Stage Equivalent Annual | 31.57 2422 - 5 = Equivalent Annual Tot; 72989.3 23104.2 96093.4 -30.464  -0.075
. . Minimum 0.01 0.04 = = 0 Minimum 2.311 0 2311 -509.279  -2.265
to Verlfy that the Device Maximum 250 117 - : 0932 Maximum 500255 6448.34 9308.0§ 500.195  2.267
. Average of All Events| 0.29 0.22 0.19 Average of All Events 668.17  211.51  879.6¢ -0.28 o
did not Overflow Median wios o o] o1 o
Stnd. Deviation 0.46. 0.25 0.28 Stnd. Deviation 992.65 832.29 1599.1 95.07 0.75.
COV. 1.59 1.12 1.53 COV. 1.49 3.94 1.8 0 0
5. Biofilter Media < : - K M L 5. Biofilter Media s £ LS al & s it
vent Total
. Event  Event urface ] Event vent . Biofilter Weighted Fum Mass| Native
Deta'led Output - Rain peak  Peak fonding flinflow  [fHydraulic Detalled Output - Rain Influent  Effluent  Retained | Infiltration  SoilInfil
f Depth  Rainfall ||inflow  Outflow | Buration§Volum utflow f Depth  Rainfall | Conc  Conc n Botton] Reduction  Rate
) vate  icfs) (cfs) rs)  fcn ) () vate |y (mg/)  ssh | Fraction (in/hr)
Event Performance 005 03/29/81 0043 003a| 24 o7s183 0 Event Performance 0.06 03/29/81, 37 0| 7.0ae0f 0.909656 1
0.07 03/29/81 0.0136  0.0129 249 138.647 o 0.07 03/29/81 37 0| 1.04E-03 0.9994943 0.999
Summary Summary
0.43 06/12/81 0.1602  0.0399 11.84 1457.39 o 0.43 06/12/81 37 0| 3.726-03 0.9818165 0.982]
2.59 06/15/81 0.9097  0.8947 19.7Q 9307.68§ 6448.34 2.59 06/15/81 37 37| 4.33e-0 0.9788657 0.979)
0.34 06/20/81 0.3287  0.039 8.3Q 1120.87 o 0.34 06/20/81 37 0| 4.89E-03 0.9761447 0.976
* Peak Flow Rates for Each * Since surface water is the
0.14 10/09/81 0.0695  0.035: 5.5 395.278 o 0.14 10/09/81 37 0 J0.170068] 0.9169627 0.917
Event 12 10/13/s1|| 02888 0.2479 | 24.49 s268.88]| 1052.968 only discharge option 1.2 10/13/81 37 37 0.175124] 0.9144943  0.914]
. . 0.02 10/15/81 0.0081  0.005% 0. 9.2202 o . ’ 0.02 10/15/81 37 0 §0.1796393 0.9122898 0.912]
* Surface Pondmg Duration 095 10/17/81) 036711 02714 | 1484 3339.04] 839.0975 influent and effluent 095 10/17/81 37 37| 0182434 0.9100228 0911
. 0.06 10/18/81 0.0143  0.0367) 4. 97.8183 o . 0.06 10/18/81 37 0 §0.186075] 0.9091471 0.909)
* Inflow Volume is Useful for concentrations match
. 0.05 11/18/81 0.0281  0.021 1.93 63.9969 o . . 0.05 11/18/81 37 0 J0.1878004 0.9083048 0.908]
Flow Balance Reviews 026 m19/m| o002 0029| 269] s26as2 o * The Infiltration Rate 026 11/19/81 i o Jo1s9047{ 0.9076961  0.908
. . 0.18 11/23/81 0.0595  0.0349 8.74 541.407 [ . 0.18 11/23/81 37 0 J0.1909624 0.9067612 0.907|
* For Rain Gardens, this 055 112501 o100 ooasd| 227 amea| o decreases over time due to om wu/zsim| o oissoss| ososzser os0s
Column Shows Surface 037 11/30/81| 00473 0.03ag | 2464 12365 0 clogging 0.37 11/30/81, 37 0 Jo.202181 09012834 0.901]
H i Number of Events 109 10 10 109 109 Number of Events 109 109 10 109 109
Hyd rau“c DISChargeS Total - i 648. 95854.7 § 23054.13 Total = = i =
Equivalent Annual Tof - - 649.609 96063.1§§ 23104.24 Equivalent Annual Te = - - -
Minimum 0.002 0.00; 2.305 o Minimum 37 0 0.901 0.901
Maximum 2.646 1.94Y | 37.433 9307.68f 6448.34 Maximum 37 37 0.20; k4§ E
Average of All Events| 0.17 0.0 5.9 879.4] 211.51 Average of All Event: 30.55 4.07 0.0 0.79 0.79
Median 0.03 0.03 2.8 138.65 o Median 37 0 0.0¢ 0.95 0.95]
Stnd. Deviation 0.38 0.2 8.04 1605.68 832.29 Stnd. Deviation 14.1 11.63 0.0 0.37 0.37]
O 21 al 1 1 a3 cov 0.46 2.86 0. 045 __o.s|
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F AV AN A AT AU AV ]
5. Biofilter Media = Q =
Mass Influent|
. Loss due Mass legs Event
Detal Ied 0 ut pu t = Influent surface to Above Effluent Mass | Mass [fvent
Depth Rainfall Mass Discharge Ground Mass Losses Balance teration
Event (in) Date (Ibs) Mass (Ibs) _Infil. (Ibs) (Ibs) (Ibs) (Ibs) ount
0.06 03/29/81 0.226 0 0.226 o 1
Performance 0.07 03/29/81 0.32 0 0.32 0 1]
0.43 06/12/81 3.366 0 3.366 [ 1]
Sum mary 250 06/15/81 | 21499 14895 6605 14895 148% 0001 1
0.34 06/20/81 2.589 0 2.59 [ 0.0 0.00% 1
H 0.14 10/09/81 0.913 0 0.913 [ 1
* Cumulative Event 12 10/13/81 | 98 2432 7428 2432 24 1
Mass Balance 0.02 10/15/81 0.021 0 0.021 [ 1
0.95 10/17/81 7.713 1.938 4598 1938 3.1  -1.17% 1
percentage is close to 0.06 10/18/81 0.226 0 1.402 o -1.1 1.17¢ 1
Cumulative Water 005 11/18/81 | 0.148 0 0148 [ 1
0.26 11/19/81 1.909 0 1.909 [ 1]
Balance 018 11/23/81 | 1251 0o 1251 o 1
. 0.89 11/25/81 7.203 0 7.203 [ 1
* Rain Gardens 037 11/30/81 | 2855 o 285 o 1
typically have one Number of Events 09 19 109 109 10
. . . . Total 221.408 53.251 168.227 53.251  53.1 0.07
iteration; Biofilters  cifuenamio s 53367 w9 s sod ool
Minimum 0.005 o 0.005 o -1.1 -1.17¢
Often have more Maximum 21.499 14.895 11.555 14.895 14.8% 1.17¢
Average of Al Events 2.03 0.49 1.54 0.49 0.4
Median 0.32 0 0.43 [
Stnd. Deviation 3.71 1.92. 2.29 1.92 3 0.224
COV. 1.83 3.94 1.49 3.94 =l 341.21

2/5/2025
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We will cover...

Eric
1. Draft DNR Modeling Guidance
2. Modeling Issues

John

3. PVA Operations Changes

4. Overview of v 10.5 updates and
changes

5. Biofilter Changes

Outfall Median Particle Sizes

7. Street Source Area Parameter Data
Entry

8. Linking Files

o

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

Biofilter Changes

Outfall Median Particle Sizes

7. Linking Files

o wm
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8. Model Linking

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

6. Outfall Median Particle Size
il Name:
F\Fﬂn\SL Test y “opy.mdb
Outfall Output Summary
Pecen
Furci Paicas
PunoltVokime  Pecent Funot PatciteScids Pt Sods
Casfcen E e Schds Pt
e ) Feduction oy TS Reduction
Total of All Land Uses without Controls 753055 065 [ 1300 B160
sl Tosvih oo [ TAEE [ amE [ o [ ®m [ an [ wen
e A =S —m
Concen- Concen:  Concen- Pollutant =
Poltan Vi Polutent Vil PecentYield
Poluant waon-No | uson-Yh | taton |G LT Y
Paricubte Phosphons wies 008 mol. e amb e
Fitessb Phsphocss 0000 00500 mo. T2 1k an
ot Prosghons 02150 005634 gL W0e 4k S0
ovre |
P Quput Summay o Tet i
Pint Outpa Summay o Pier T
" Outaledan Receiving Water Impacts
Total Control Practice Costs PanceSieiml | Due To Stormwater RUnoff
oot Gt o o T (CWP Impervius Cover Model)
and Cost wm e e Approsimate.
Lol Cot SE190 7.60 243 Calculated  Urban Stream
D e Fo " Camicaon
Preset Vs o AICoss [ 010 Putom Oty | WO Corils [ 08 [ Posr
A Vakis of A1 Costs 5775 Do Cave CACOns | ool [GE5 [ 5
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We covered. ..

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

Outfall Median Particle Sizes

7. Linking Files

o
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Questions

What is the proper technique for modeling Green
Roofs in WinSLAMM?

Biofilter because of ET and Media Options

Use ‘light media for green roofs’ media type
Modify geometry to reflect the green roof design
Review output carefully

PO E

49

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.

50

Questions

WinSLAMM v105 x

| 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?

51

Page 9



