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Presentation Outline

Redevelopment Green Infrastructure Modeling
» Definition » New Standard » Half-inch Requirement
» Scenarios » Benefits > Peak Rate
» Practices
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Redevelopment



What is Redevelopment?

4 Replaces existing impervious surfaces

Results in the cumulative increase of less than 20,000 square feet of
impervious surface to a site since August 21, 2001 on sites
predominately developed as commercial, industrial, institutional or
multifamily.

Sites may be required to meet a

combination

of new development and redevelopment standards
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Existing Conditions ﬂéDEPARTMENT

Existing Impervious
(Built Prior to August 21, 2001)
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Scenario 1 ﬂéDEPARTMENT

New impervious is less than 20,000 ft2.




Scenario 2
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Proposed impervious area is greater than 20,000 ft2.




Scenario 3
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New impervious is greater than 20,000 ft?,
a portion of existing impervious is replaced.

Redevelopment
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Scenario 4 ﬂéDEPARTMENT

A portion of existing impervious is converted to pervious.
The cumulative addition of new impervious is less than 20,000 ft2.
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Scenario 5
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A portion of existing impervious is converted to pervious.
The cumulative addition of new impervious is greater than 20,000 ft2.

Redevelopment




Look Back to 2000!
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Looking back to 2000
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2020

Cumulative addition of
>40,000 SF impervious
since 2000
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Poll #2
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Green Infrastructure



New Regulatory Requirement!

18

For redevelopment with proposed impervious surface area greater
than 80% of existing, the first 0.5 inches of runoff from redeveloped
impervious surfaces must be captured using green infrastructure.

danecountystormwatermanual.com 4 Green Infrastructure Q
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What is Green Infrastructure?

19

Plant or Soil Systems

Runoff Volume Reduction

Remove Sediment
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of Green

Infrastucture
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Infiltration Basin,
Rain Garden,
and Bioretention

Green Roof Permeable Pavement
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UW Hospital Green Roof
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Updated Website
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https://lwrd.countyofdane.com/

COUNTY > DANE v Translate Q

Home What We Do |E‘ Permits ‘E‘ Grants & Cost-share |E| Tools & Resources |E| Get Involved ‘E‘ About ‘E|

Department Overview

The Land & Water Resources Department strives to protect and enhance the natural,
cultural, and historic resources of Dane County; provide the county's residents with a Land & Water Resources Viewer
Click here for online mapping

broad array of accessible, high quality resource-based recreational services and facilities;




Poll #3

23

L

5 RESOURCES
S DEPARTMENT



Modeling



How to Demonstrate 2-inch Requirement
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Redeveloped impervious surface

¥

Treatment Volume
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How to Demonstrate 2-inch Requirement

Additional Runoff

Redeveloped impervious surface Other surfaces

Treatment Volume + Additional Runoff
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How to Demonstrate /2-inch Requirement

Practice

Method

Details

Cistern, Rain Barrel

Storage Volume Calculation

* Volume of container must be equal to
or greater than treatment volume
required

Bioretention Basin,
Infiltration Basin, Rain
Garden, Infiltration Trench

Model in WinSLAMM,
HydroCAD, or similar

* WinSLAMM: model 4/7/81 event
* HydroCAD: model 0.7 inch MSE4
storm

Permeable Pavement, Green
Roof

27

Follow technical standards
and/or guidance

* Show void space is equal to or
greater than treatment volume
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Cisterns & Rain Barrels
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§ Size

Size to temporarily store the
treatment volume

& Release Rate

Must have plan for release within
72hrs of storm

Pervious Surface
Must release to a pervious surface
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Modeling the /2-inch Requirement

4 What size storm?
Using TR-55, a 0.7-inch rainfall produces

0 o 7 'nCh 0.5-inch of runoff from an impervious
surface (CN=g8).

» o 0

I mpervious -
Surface .
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Modeling the 2-inch Requirement

SLAMM Data File Name:
‘M:\Personal Foldersi\ModelingyWinsLAkMMhalfinch_testing.mdb

4 WinSLAMM

" ‘ end date 4/7/81.
e > Show no surface outlet discharge

‘C:‘\WinSL.-’-‘«MM Filez R ain FilesWwizsFeq - Madizan w1 1381.RAN

Edit | Start Date: 04/06/81 v Wwinter Seazon Range
it | End Date: 04/07 /81

Start af %finker [rmAdd] 12/02

C:vfinSLAMM Filest/|_GEOQO3. ppdx

End af winter [menAdd] | 03412

Edit | Pollutant Probability Distribution File:

Edit | Runoff Coefficient File: ‘E:\WinSLAMM Filestw|_SLOE DeclB.ravx

Edit | Particulate Solids Concentration File: [C:\winSLaMM Files\w10.1 W_&VGEOT . pscx

» Run model with start date 4/6/81 and

1

Edit | Street Delivery File [Select LU CAWinGLAMM Flesvwl_Fies Land Uses Junctions T Control Practices T T Output Summary
@ Residertisl LU ¢ Other Lthan LU Fiunoff Yalume T Part. Solidz Yield [Ibs] T Part. Solids Cone. [ma/L] T Summary Table
er Lirban
Data File: M:\Personal Falders'M -
kLt |
" Institutional LU ¢~ Freeways Change all Streel| | 2~ WisFleg - Madison W
¢~ Commercial LU Date: 08-02-22 Time: 8:40:23 Ak
r i Site Description:
Industrial LU Col 2 11 12 13 14 15 18 19 27 28 23 30 3 3 5 39 54 B
Contral Control Flowe Percent Influent Effluent Maotes b awirmum Hydraulic b awirmum b awirmurm Yolume Underdrain Evapo- Surface Evap. Walume Surface | Residence Fiunoff
Edit T F Practice Practice “weighted Cone. Median Median Stage WVolume Surface | Subsurface | Infitrated | Discharge | Transpir. Dizcharge Wal. [cf] Supplemtl. Ponding Time in Producing
E\DU'CB ’B”Ffa F'th_aan_l Peak to ‘C'\W'”SU‘MM Files\NURRR| | ™. Type Effiuert | Reduction | Pat Size | Par Size [#] Out(efl | Ponding | Pording ] Vel (] | Vel [ Bypass Imig(cf] | Events>72 | Mediabrs]  Everts/
WETEETS (M) =D (= Conec [mgdL] [microns] [microns] Time [hrg] | Time [hrz] Wol. [cf] hrz [Count] TH. Rainz
Jze Cost 1 Biofilter E5.61 0.000 7.80 7.80 Mo Biofiter Overflows 2m 454 0.0 305 28.23 454 0.00 a 1.35 11
[ Estimation | ‘ hd
8 4 »
Option | r [
Fenlace D efault Val Replace all Source Area Particle Size
withetigzs Cfrrz:t Fiiaeu[?:ta Use Default Digtribution Files with theSource Area
Walues P50 and Peak to Average Flow Ratio Cancel LContinue
Wielhzs File: Listed Above % % LANDsWATER
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Modeling the 2-inch Requirement

L
General| Rainfal l Timne Span] Flepn:nrts] Uit H_I,Iu:lrn:n] .-’-'-.u:l'-.fann::ed]
Storm Type: Storm Curve: Yiew Stom
MSE 24-hr | |4 |

31

tare Starmg
MRECS rainfall diztributions fram WinT -85 2015 "Databasze Update

Diuration Mode:

Starm Dwratior: [howrs]  Back-to-Back Stormes:

4 HydroCAD

» Run model with 0.7-inch 24-hr MSE4

storm.

» No weighted curve number
» Show no surface outlet discharge

Defaukt | [24.00 Hf =
Depth: (inches) R ainfall Event
0.70 i‘ Marne: |half_inch - | Delete |
Sortby: 7 Manual ¢ Mame { Depth
AMC:
Iz—i‘ Impart Ewents Framm... | Del Al | Viey.-‘i'-.ll|
] | Cancel | Apply | Help |
o
L
Summary ﬂ}rdrugraph| Qisn:harg&| E-’g:lrage| Events E-i;ing|
Event Inflow Outflow Primary [Secondary Elevation Storage
(cfs) (cfs) (cfs) (cfs) (feet) (cubic-feet)
half_inch 0.00 0.00 0.00 0.00 860.02 ]

o

General] Hainfall] Tirne Span] Hepnrts] Urit Hydro | Advanced l

Firirum T o [minutes) |a/S Ratio:

Rainfall Smoothing;

|.-'3uutn:n

50 = oz

0

" Usze composite CM for each subcatchment Meighted-CN)
Calculate separate runaff for each CH [Weighted-0) |

i Calculate zeparate Perviouz mpervious mwnoff [SBUH weighting)

-

[v Feport Perviousdmpervious areas [ and CHAC values
v Round internal CH & C values to match displayed values
[v Round internal T walues to match displayed values

-

v Anticipate initial tailwater

=

Set Defaultz |

ak. Cancel Apply | Help
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Modeling the 2-inch Requirement

Trading/Treatment
options

Capture runoff from other
surfaces in lieu of
redeveloped impervious
surface or treat to more Treat Redeveloped Impervious to New Development
restrictive standards : Standards

Assume redeveloped impervious areas are “new development” and
model as such to meet new development standards — including
infiltration

Trade “Like” Existing Impervious NOT Being Redeveloped
If site has other existing impervious surfaces (constructed prior to
2001), then an equivalent “like” area can be captured

@ Other Methods That Meet Intent of the Ordinance
é Discuss with WRE staff

ESE) LANDsWATER

HEE Seo e



Modeling Peak Rate Control in HydroCAD

33

How to properly model facilities with
underground storage zones?

» Following HydroCAD developers guidance:
» https://[www.hydrocad.net/raingarden.htm

Pond

Engineered Soill

Aggregate Storage
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Modeling Peak Rate Control in HydroCAD

34

‘ Identify most restrictive outflow control

» Compare underdrain outflow to flow through
engineered soil

Pond

Engineered Soill

Aggregate Storage
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Modeling Peak Rate Control in

HydroCAD

35

<

Case 1 - Engineered soil is more restrictive
» Most common

» Do not include void space storage
» Model outflow as “exfiltration” (3.6 in/hr for

engineered soil) and route to underdrain
outlet (optional)

Pond

Engineered Soill

Aggregate Storage
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Modeling Peak Rate Control in HydroCAD

36
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ezcrption:

Custom Stage Data

Stage Type:

{* Surface Area

(" |ncremental Storage
(" Curnulative Storage

[w' Allow E=filkration
Ernbed Inzide:

| M athing j

Starage Multiplier:

Line | Elesation Surface-Area

[feet] [2g-ft]

860,00 0
Pond BE0.07 B0

860,50 850

=0 B =20 22 .r=-|r_._'|||~~\_7||—L

[ Stage Yoids

[v Recalculate storage at any elevation

Shape: | Frizmatic |

ak. ‘ Cancel

1.0 =
Wooids: []
1000 =
L
W

[ Use Large unitz

o
=

Description: Bouting:
E wfiltration Secandary j
Type:

i Congtant Flow

fo Conztant VWelocity | T Conductivity

Welocity:
3600

Apply To Ayvailable:
{»" Surface frea

¢ Hornzankal area
(" “Wetted Area

0.00 i‘

m::‘

Dizcharge Multiplier:
100 =

Allawy E sfiltratiory
i At all elevations
i Only above inyvert

{* and belaw masirnun

Ireert Elevation:  [feet]
859,99 =
I awimurmn Eley: [feet)
\G60.01 =

Phaze-ln Depth:  [feet]

Cancel ‘ Help

| Y

-

mm
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Modeling Peak Rate Control in HydroCAD

37

‘ Case 2 — Underdrain is more restrictive

» May apply to large bioretention with
extensive underdrain systems or those with
restricted underdrain

» Model engineered soil void storage as part of
pond storage

» Include underdrain outlet as orifice Pond

Engineered Soill

Aggregete-Storage
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Modeling Peak Rate Control in

HydroCAD

38
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ezcriphion:

Cusztom Stage Data

Stage Type:

{* Surface Area

{7 Incremental

Starage

(" Curnulative Starage

[w &l Esfiltration

Embed [nside:

| M athing j
Storage Multiplier:

100 =

Line [Elevation | Surface-drea |Yoids -ﬁ
[feet] [zg-F] [%]
. . 1 258,00 B00 270
Engineered Soill 5 | 600 =T
3 |8E0.00 &00 100.0
Pon d 4 |2E0.01 &00 100.0
5 [8E0.50 2a0 100.0
E
Fi
a W
[w Stage ‘Yoids [ Use Large units
Shape: |F'ri3matin: v|

OE.

Cancel

[w Fecalculate storage at any elevation

Help
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Modeling Peak Rate Control in HydroCAD

‘ Case 3 - No Underdrain
> Infiltration basins

» Do not include void space storage

» Model outflow as “exfiltration” with
infiltration rate equal to that of native soil

Pond

Native Soill

HEE Seo e
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Modeling Peak Rate Control in HydroCAD
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ezcrption:

Custom Stage Data

[w' Allow E=filkration
Ernbed Inzide:

| M athing j

Stage Type: Starage Multiplier;
{+ Surface Area |1,I:II:I L|
(" |ncremental Storage _ z
(" Curnulative Storage Woids: [%)
1000 =
Line | Elevation Surface-frea -h
[feet] [2g-ft]
1 |8E0.00 1]
Pond | |2 =500 FO0
3 |8E0.A0 el
4
5
=
i
o] W
[ Stage Yoids [ Use Large unitz

Shape: | Frizmatic |

ak. ‘ Cancel

[v Recalculate storage at any elevation

=
L

Description: R outing:
E =filtration Device 4 j
Type:

(" Canstant Flow

{* Conztant Yelocity | € Conduchivity

Welocity: [indhr]

|0.500

-

Apply To Available:
f» Surface frea

T Honzontal &rea
" ‘wetted Area

0.00

IIIK|

Dizcharge Multiplier:
100 =

Allow E wiltration
{4t all elevations
(" Only abowve invert

f* and below maximum

lrvert Elevation:  [feet]
359,99 =
b awirnum Eles: [feet]
\860.01 =

Fhase-ln Depth;  [feet]

Cancel | Help

0.10 —

mm
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Contact Information

EMAIL:
wrediv@countyofdane.com

WEBSITE:
https://lwrd.countyofdane.com/tools/ecsm-manual

Join us!
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flickr

YouTube
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