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Porous Concrete

Forous Asphat-

Concrete Grid with
Aggregate Bedding

Porous Pavement Cross Section

Pavement

Surface can be
* Paver Blocks

* Porous Asphalt
* Porous Concrete

" Wi
B> File Current FileData Pollutants Tools Run Utilities Help
s o o 0 | | == ]| ] EPloles | ] Of W[ 9[9]+[m]
Land Use: -
Downtown Commercal I
Source First |Second +
S Al —_—
el Source Area (heg) |, Area | Control| Contol
2arameters Practice Practice
Roofs 10.183
1 |Roofs1 10.183| Entered — - DR s
2 |Roofs2 - «[
3 |Roofs3 - -
4 |Roofs4 = -
5 |Roofss - -
6 |Roofss - -
7 |Roofs7 - - Junction 1
8 |Roofs8 - -
9 |Roofsg - -
10 |Roofs 10 - -
11 |Roofs11 - -
12 |Roofs 12 -
Parking 5,753
13 |PavedParking 1 5.753| Entered [ PP = -
14 |Paved Parking 2 - - Outfal
15 |Paved Parking 3 7= =
16 |Paved Parking 4 = =
17 |Paved Parking 5 = =
18 |Paved Parking & = |-
Land landUse |
e, | Land Use Type Land Use Label N (i)
1 |Commercial |Downtown Commercial 25.002
5
Pz Control Practice Type Control Practice Mame or Location |+
1 |Porous Pavement SA Device, LU# 1,5A% 13
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IRENEEEe]
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.imnluwn Commercial

dunction 2

B3+ File CurrentFile Data Pollutants Tools Run  Utilities b
ES | 16| | oo O PR | — e H
Land Use: a
[Downtown Commerdal

Source First |Second =

S Ar —

A::;U; Source Area (a::s, Area | Contral | Control

2arameters Practice |Practice
Roofs 10.183|
1 |Roofsi 10.183| Entered - | - -
2 |Roofs2 - -
3 |Roofs3 - -
4 |Roofs 4 - -
5 |Roofss - -
6 |Roofs6 - -
7 |Roofs 7 - -
8 [Roofsd - -
9 |Roofss - -
10 |Roofs 10 - -
11 |Roofs 11 - -
12 |Roofs 12 - -
Parking 5.753]

13 |Paved Parking 1 5.753| Entered - v| - =
14 |Paved Parking 2 - -
15 |Paved Parking 3
o

Land LandUse |—
Use # Land Use Type Land Use Label Area (acres)

1 |G i ial 15.936
B
CP# | Control Practice Type ‘ Cantrol Practice Name or Location ‘;
1 |Porous Pavement | DS Porous Pavement # 1 |

Outfall

Porous Pavement Performance Algorithm

4
4
4
4
4

44
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TSS Removal Processes

Porous Pavement Layer

Perforated Pipe Underdrain

TSS Removal Processes - Initial

Veffluent = Vinfluent_ Vinfiltration
Meffluent: Minfluent_ Mclogging_ Minfiltration - Msettling Porous Pavement Layer
Vinfl
uent . .
M Perforated Pipe Underdrain
influent
Mclogging

V,

effluent

M

effluent

e
T
1

T

LI I B B B B |
| I |
&

v

l Minfiltration l Vinfiltration M

settling
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TSS Removal Processes — Subsurface Clogged
Veffiuent = Vinfluent_M

Meffluent: Minfluent_ Mclogging_ j ion Msettling Porous Pavement Layer
Vinfluent
M Perforated Pipe Underdrain
influent
Mclogging

V,

effluent

M

effluent

e S S S S S L S S S R S S R S S S

s ad

rrrr........o...o...o...o..o....o. .. ... T T T, T T T T, T.T T
LI I N e I et B B e B e B | (I | LI I N e B Bt B e e B e B | II
111 | A I I o I | o o o o |
reTTyyTyyyTyyYyyyTyyYyyYyes
b
bl i i i i - -
reTTyyTyyyTyyYyyyyYyyYyyYes

Vinfiltration =0 M
M 0

settling
infiltration ~

Clogging Sediment Depth for Zero Subsurface Infiltration = 0.25 in.

TSS Removal Processes - Settling Volume = 0

vV,

effluent = Vinfluent_M
Meffluent = Minfluent_ Mclogging_ WM Porous Pavement Layer

Vinfluent

M Perforated Pipe Underdrain

influent

Mclogging

Vv,

effluent

M

effluent

Maximum E
Sediment —>| Aggregate Bed Layer

Depth

V
M

infiltration = 0 M
0

0

settling =
infiltration ~

Clogging Sediment Depth for Zero Subsurface Infiltration = 0.25 in.
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TSS Removal Processes - surface Clogged
Veffiuent = Vinfluent_M

Pipe

Vinfluent

0 Minfluent

vV,

effluent

M
M

clogging =
effluent

. ] re IIIIIIIIIIII |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Maximum ra s d 2222222l dl
Sediment —>| Aggregate Bed Layer
Depth b 5050505500544
Vinfiltration= 0 Msettling =
M =0

infiltration

Clogging Sediment Depth for Zero Subsurface Infiltration = 0.25 in.

Metuent = Minfivent _M M:/M*‘Q Porous Pavement Layer Perforated

Underdrain

0

Entering Porous Pavement Data into the
Program

* Pavement Geometry
and Properties

* Outlet/Discharge
Options

* Surface Pavement
Layer and Cleaning
Data

* Native Soil
Infiltration Data

1/13/2022



Tab 8a - Porous Pavement 1/13/2022

Porous Pavement Control Device

First Source Area Control Practice Surface Pavement Layer
Infiltration Rate Data Restorative Cleaning Frequency

Land Use: Commercial 1
Initial Infiltration Fiate findhri annanl " Mever Cleaned

O T AV T AT
Surface Pavement Percen

Total Porous and Impervious Pavement Area: 1.000 ac. Clearing [0-100] Area — ru noff from the
Porous pavement area [acres): 0.400 ‘m i
e Ve Total Area drains to the

Peicent of Infiltration Rate

Percent of Infiltration Rate Po rous paveme nt area

—
Inflow Hydrograph Peak to Average Flow Ratio| 3.8

Pavement Geometry and Properties Time Period Until Complete
1 - Pawement Thickness [in] 30 Or this valus: (f: E:::; ?::evne::a:rs
Pavement Parosity [0 and <1] 0.25 |Su|face Clogging Lasd [bsf] o0 ‘
2 - dggreqate Bedding Thickness (in) 90
Aggregate Bedding Porosity [»0 and <1] 0.25

3 - Aggregate Base Aeservair Thickness (in] 90 Select F P ave m e nt Area G ra p h I c

Aggregate Baze Reservoir Parosity (>0 and <1] 0.25

Parous Pavement Area to Aga Baze Area Ratio 1.00 ‘ Ty T e

Outlet/Discharge Options

Porous Pavement Geomelry Schematic

Perforated Pipe Underdrain Diameter, if used
finches) 300

Percent of Total Area Pawement Surface
4 - Perforated Pipe Underdiain Oullet Invert e0 that is Porous Pavement ,
Elevation (inches above Datum] 3 o e ——
Mumber of Perfarated Pipe Underdraing [¢250) 1 40.0 %
Subgrade Seepage Rate [indhr] - select below
or enter

3 o Aggregate Bed Laper

Jse Random Number Generation ta Acoount for
Uncettsinty in Seepage Fiate

Subgrade Seepage Rate COV 2. T pe—
Underdrain Discharge Percent TSS Reduction
(0-100] or leave blank for program to caloulate
a D” Agoregate Base Layer
Select Subgrade Seepage Rate 60"
" Sand - &in/hr " Clay loam - 0.1 inshr Run on Allowed
" Loamy sand - 25in/ht & ity clay loam - 0,05 infhr Copy Porous Paste Porous Subarad,
 Sandyloam- 1.0 ¢ Sandy clay - 0.05 infhr Paserinent FaEETenI ubgrade
ala ala
" Loam- 05 indhe " Silty clay - 0,04 indhe
 Siltloam - 0.3 in/hr € Clay - 0.02 in/h .
1 in/hr
 Sandy sit loam - 0.2 infhr Delete Control Cancel LContinue
Control Practice #: 1 Land Use 3: 1 Souce Areat: 13 Porous Pavement D evice Number 1
Porous Pavement Control Device
First Source Area Control Practice Surface Pavement Lager . .
Land Use: Commercial 1 Infiltration Rate D ata Restorative Cleaning Frequency
Source Area: Paved Parking 1 Initial | nfiltration Fate fin/hr] ) 100,00 (f: Never Cleaned
. Surlace Pavement Percent Solids Fiemoval Lipon Three Times per Year
Total Porous and Impervious Pavement Area: 1.000 a€.  (Clearing (0-100) 500 " Semi-Annually
& Annually
Porous pavement area [acres): 0.400 Enter either these three values: " Every Two Years
Inflow Hydrograph Peak to Average Flow Ratio| 3.8 Percent of Infiliation Fate After 3 Years (0-100] " Every Thiee Years
Percent of Infiltration Rate After 5 Years (0-100] " Every Four Years
Pavement Geometiy and Properties Time Period Uniil Camplete Clagging Oeeurs [yrs) " Every Five Years
1 - Pawement Thickness [in] 30 Or this valus: (f: E:::; ?::evne::a:rs
Pavement Parosity [0 and <1] 0.25 |Su|face Clogging Lasd [bsf] o0 ‘
2 - dggreqate Bedding Thickness (in) 90
Aggregate Bedding Porosity [»0 and <1] 0.25

3-comennle Bose Resenor Tockness () 20 e paici: Pagyement Geometry
Porous Pavement Area to Agg Base Area Ratio 1.00 -
and Properties

o hed
Perforated Pipe Underdrain Diameter, if used 200 _—
linches)

Percent of Total Area Pawement Surface
4 - Perforated Pipe Underdiain Oullet Invert e0 that is Porous Pavement ,
Elevation (inches above Datum] - 2 e ——
Mumber of Perfarated Pipe Underdraing [¢250) 1 40.0 %
Subgrade Seepage Rate [indhr] - select below
or enter 0050
Use Random Number Generation to Account for a0 Aggregate Bed Laper
Urcattainty in 5 sepage Fate
Subgrade Sespage Rae COV 1.60 Al a0
Underdrain Discharge Percent TSS Reduction
(0-100] or leave blank for program to caloulate
ao" Agoregate Base Layer

Select Subgrade Seepage Rate 60"

" Sand - &in/hr " Clay loam - 0.1 inshr

" Loamy sand - 25in/ht & ity clay loam - 0,05 infhr Copy Porous Paste Porous Subarad,

 Sandyloam- 1.0 ¢ Sandy clay - 0.05 infhr Pavement Pavement ubgrade

" Loam- 05 infhe Sy clay - 0.04 infhe De D

 Siltloam - 0.3 in/hr € Clay - 0.02 in/h .

1 in/hr
 Sandy sit loam - 0.2 infhr Delete Control Cancel LContinue
Control Practice #: 1 Land Use 3: 1 Souce Areat: 13 Porous Pavement D evice Number 1
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Porous Pavement Area to Aggregate Base
Area Ratio

Porous Standard Standard
Pavement
Pavement Base

N

Aggregate
Bedding |

& a

rTTYTTYYTTYSTYTTTYTTTTTTTTTTTT
b e e e e e e i i 4
e e i e e i e e i e i e i i i i e i i
trr o o o o r o r o r o o o r o r

Aggregate
— Base for
Storage

sl d

L

Porous Pavement Area to Aggregate Base

Area Ratio _ Wide
Gutter
Porous

Pavement
~

Standard

Porous Pavement Surface Area =
Aggregate Base Surface Area =
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Porous Pavement Control Device

First Source Area Contiol Practice
Land Use: Commercial 1

Source Area: Paved Paiking 1

Porous pavement area [acres): 0.400
Inflow Hydrograph Feak to Average Flow Ratio| 3.8

Pavement Geometry and Properties

1 - Pawement Thickness [in] 30
Pavement Parosity [0 and <1] 0.25
2 - dggreqate Bedding Thickness (in) 90
Aggregate Bedding Porosity [»0 and <1] 0.25
3 - Aggregate Base Aeservair Thickness (in] 90

Aggregate Baze Reservoir Parosity (>0 and <1] 0.25
Porous Pavement Area to Agg Base Area Ratio 1.00

Total Porous and Impervious Pavement Area: 1.000 ac.

Outlet/Discharge Options

Perforated Pipe Underdrain Diameter, if used 200
linches)
4 - Perforated Pipe Underdrain Qutlet Invert 60

Elevation (inches abowve Datum)

Mumber of Perfarated Pipe Underdraing [¢250)
Subgrade Seepage Rate [indhr] - select below

or enter aos0
Use Random Number Generation to Account for
Urcattainty in 5 sepage Fate

Subgrade Seepage Rate COWV 1.60
Underdrain Discharge Percent TSS Reduction 0
(0-100] or leave blank for program to caloulate
Select Subgrade Seepage Rate
" Sand - &in/hr . " Clay loam - 0.1 inshr
™ Loamy sand - 25inhr & iy clay loam - 0,05 infhr
" Sandyloam-1.0inthr ¢~ Sandy clay - 0.05 infhr
" Loam - 0.5inhe " Silty clay - 0.04 infhr
 Siltloam - 0.3 in/hr  Clay-0.02in/hr
 Sandy silt loam - 0.2 infhr

Surface Pavement Layer

Infiltration Rate Data Restorative Cleaning Frequency

Initial I rfiltration Rate [in/hr] 100,00 " Mever E_Ieaned
Suface Pavement Percent Solids Removal Lipon o ¢ Three Times per Year
Cleaning (0-100] g " Semi-Annually

& Annually
Enter either thesze three values: " Every Two Years
Percent of Infiltration Rate After 3 Years (0-100] " Every Thiee Years
Percent of Infiltration Rate After 5 Years (0-100] " Every Four Years
Time Period Until Complete Clogging Occurs [yrs) " Every Five Years

. " Every Seven Years

Or this value:

" Every Ten Years
[Surface Clogging Load [Ib/sf) 010 |

Select Particle Size Distribution File

Mot needed - calculated by program

Porous Pavement Geomelry Schematic

Percent of Total Area Pawement Surface

that is Porous Pavement
40.0%

T
o Porous Pavement Laper

ag Aggregate Bed Layer

Outlet and

Control Practice #: 1 Land Use 3: 1 Souce Areat: 13

Discharge Options
I

Copy Porous Paste Porous
Pavement Pavement
Data Data

Subarade

Delete Control | Cancel ‘ LContinue

Porous Pavement D evice Number 1

Porous Pavement Control Device

First Source Area Contiol Practice
Land Use: Commercial 1

Source Area: Paved Paiking 1

Porous pavement area [ac

Cleaning

Inflow Hydrograph Peak to

1 - Pawement Thickness [in]

Pavement Parosity [0 and <1] U.25
2 - dggreqate Bedding Thickness (in) 90
Aggregate Bedding Porosity [»0 and <1] 0.25
3 - Aggregate Base Aeservair Thickness (in] 90

Aggregate Baze Reservoir Parosity (>0 and <1] 0.25
Porous Pavement Area to Agg Base Area Ratio 1.00

Outlet/Discharge Options

Perforated Pipe Underdrain Diameter, if used 200
linches)
4 - Perforated Fipe Underdhain Dup-s 1=+

Elevation [inches abowe Datum]

Subgrade Seepage Rate [infhr] - £

Use F\andum Number Generation |
Uncettsinty in Seepage Fiate

Subgrade Seepage Rate COV 1.60 |

Undeidrain Discharge Percent T55 Reduction a
(0-100]) ar leave blank far pragram to caloulate

Select Subgrade Seepage Rate

" Sand - & in/hr . € Clayloam - 0.1 infht

" Loamy sand - 25in/h & Silty clay loam - 0.05 infhr
" Sandyloam - 1.0t ¢ Sandy clay - 0.05 inhr
" Loam - 0.5inhe " Silty clay - 0.04 infhr

" Siltlaam - 0.3 indhr " Clap - 0.02 inthr
 Sandy silt loam - 0.2 infhr

Total Porous and Impervious Pavement Area: 1.000 ac.

Pavement Geome |- req uencies

Murnber of Perforated Pipe Underc Graphic With 40.0%
entered data

Control Practice #: 1 Land Use 3: 1 Souce Areat: 13

Surface Pavement Layer

Infiltration Rate Data Restorative Cleaning Frequency
Initial | nfiltration Fate fin/hr] 100,00 " Mever Cleaned
Surface Pavement Percent Solids Removal Upan " Three Times per Year
Clearing [0-100) 00  Semi-Annually
& Annually
hree walues: =] " Every Two Years
nR " Every Thiee Years
n Rate After 5 Years (0-100) " Every Four Years
‘omplete Clogging Occurs [yrs] " Every Five Years
" Every Seven Years
OGS " Every Ten Years
[Surface Clogging Load [Ib/sf) 010 |

Select Particle Size Distribution File

Mot needed - calculated by program

Porous Pavement Geometry Schematic
Percent of Total Area Pavement Sutace
orous Pavement T
a Porous Pavement Layer
ao Aggregate Bed Laper
21.0° 10"
ao" Agoregate Base Layer
‘ eo
Copy Porous Paste Porous
Pavement Pavement Subgrade
Data Data
Delete Control Cancel LContinue

Porous Pavement D evice Number 1

1/13/2022
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First Source Area Control Practice Surface Pavement Layer
Land Use: Commercial 1 Infiltration Rate Data Restorative Cleaning Frequency
Source Area Paved Parking 1 Initisl Infiltration Pate [in/hr] 100.00] ; Never Cleaned
) Surfacs Pavement Percent Golids Fiemoval Upon Three Times per Year
Total Porous and Impervious Pavement Area: 1.000 ac. | |Clearing (0-100) s0.0 © Semi-Annuallp
& Annually
Poious pavement area [acres): 0.170 E i cithe: hsee thies valiss © Every Two Years
Inflow Hydrograph Peak to Average Flow Ratio| 3.8 Fercent of Infiltation Plate After 3 Years (0-100] " Every Thiee Years
Percent of Infiltration Rate After 5 Years (0-100] " Every Four Years
Pavement Geometry and Properties Time Period Until Complete Clogging Oecurs [urs) " Every Five Years
1 - Pavement Thickness (n] 30 e | | © Evewy Seven vears
Pavement Porasily >0 and <1) 0.25 [Sutface Cogging Load el 1% | © Every Ten Years
2 - Agaregate Bedding Thickness (in] 9.0
Aggregate Bedding Porosity [0 and <1) 0.z0
3 - Aggregate Base Reservoir Thickness [in] 120 rf I in i n 1
Aaregate Base Reservoir Porasity (»0and <1) .30 Su ac_e ngﬂegegn A ca‘gmagetmqam
Porous Pavement Area o Agg Base Area Rialio | 1.00 Fheile ||| ¥ pred
QitletiDischargellplions; Porous Pavement Geometiy Schematic
Pertorated Pipe Underdrain Diameter, if used
[inches] 40
4 Feh A Fipe Underdirain Dutlet | Percent of Total Area Pavement Surface
- Perforated Pipe Underchain Dutlet Invert .~ that i Porous Pavement
Elevation (inches above Datum) an Porous Pavement Layer
Mumber of Perforated Pipe Underdrains [<250) 5 17.0%
Subgrade Seepage Rate [in/hr] - select below 010
or enter Elig Aggregate Bed Layer
Use Random Number Generation to Account for
Uncertainty in Seepage Rate
Subarads Sespags Rate LV e
I
Underdrain Discharge Percent TS5 Reduction
(0-100] or lsave blank for program to calculate 120 Agaregste Bsse Laver
-~ Select Subgrade 5 Rate B0
" Sand - &infhr © Clayloam- 0.1 infhe
" Loamysand - 25in/hr ¢ Sily clay loam - 0.05 infhr Copy Parous Paste Porous
B pE Subgrade
" Sandyloam - 1.0ih0 £ Gandy clay - 0.05 indhr Pa[v)ement F'aEemenl 2
t t
rf: Loarm - 0.5 infh © Sily clay - 0.04 inchr ES =2
Siltlaam - 0.3 in/hr € Clay - 0.02 indhr -
© Gandy sitlaam - 0.2 indhr Delete Control Cancel Continue
Control Practice #: 1 \ LandUse 3t 1 \ Source Area #: 13 \ Parous Pavement D evice Number 1

First Source Area Control Practice Surface Pavement Layer . i
Land Use: Commercial 1 Infiltration Rate Data Restorative Cleaning Frequency
Source Area Paved Parking 1 Initisl Infiltration Pate [in/hr] 100.00] ; Never Cleaned
) Surfacs Pavement Percent Golids Fiemoval Upon Three Times per Year
Total Porous and Impervious Pavement Area: 1.000 ac. | |Clearing (0-100) %00 " Semi-Annually
@ Annually
Poious pavement area [acres): 0.170 Enter sither these thiee valugs © Every Two Years
Inflow Hydrograph Peak to Average Flow Ratio| 3.8 Fercent of Infiltation Plate After 3 Years (0-100] " Every Thiee Years
Percent of Infiltration Rate After 5 Years (0-100] " Every Four Years
Pavement Geometry and Properties Time Period Until Complete Clogging Occurs [yrs) " Every Five Years
1 - Pavement Thickness (n] 30 (v~ T | | € Every Seven Years
Pavement Porasily >0 and <1) 0.25 Sutase Coaging Losd [o731 1% | © Every Ten Years
2 - Agaregate Bedding Thickness (in] 9.0 — — — — — — = — — — — —
Aggregate Bedding Porosity [0 and <1) 0.z0
3 - Aggregate Base Reservoir Thickness [in] 120 A =
Aggregate Base Reservoir Porosity (>0 and <1) 0.z0 surface Clogglng Optlon 2
Porous Pavement Area to Aga Base Area Ratio 1.00 EEEE S I T e
QitletiDischargellplions; Porous Pavement Geometiy Schematic
Pertorated Pipe Underdrain Diameter, if used
inches) 300
4 Feh A Fipe Underdirain Dutlet | Percent of Total Area Pavement Surface
- Perforated Pipe Underchain Dutlet Invert .~ that i Porous Pavement
Elevation (inches above Datum) an Porous Pavement Layer
Mumber of Perforated Pipe Underdrains [<250) 5 17.0%
Subgrade Seepage Rate [in/hr] - select below 010
or enter ao Aggregate Bed Layer
Use Random Number Generation to Account for
Uncertainty in Seepage Rate
Subarads Sespags Rate LV e
I
Underdrain Discharge Percent TS5 Reduction
(0-100] or lsave blank for program to calculate 120 Agaregste Bsse Laver
-~ Select Subgrade 5 Rate B0
" Sand - 8in/hr " Dlay loam - 0.1 inhr
© Loamy sand - 25in/hr £ gily clay loam - 0,05 in/hr Copy Poraus Paste Porous -
" Sandy lnam - 1.0/inhr € Sandy clay - 0.05 in/hr Pagement F’aEEmEnI ubgrade
t t
rf: Leam - 08 indhr  Sity clay - 0.04 infhr == =
Silt loam - 0.3 in/hr € Clay - 0.02 indhr ~
© Gandy sitlaam - 0.2 indhr Delete Control Cancel Continue
Control Practice #: 1 \ LandUse 3t 1 \ Source Area #: 13 \ Parous Pavement D evice Number 1

10



Tab 8a - Porous Pavement

Modeling Notes

Porous Pavement routing is performed using the
Modified Puls Storage — Indication Method.

* Time increments user established and vary by event.
Yield reductions due to

— surface pavement filtering
— subsurface settling
— runoff volume reduction through infiltration

The porous pavement structure is assumed to be flat

Modeling Notes

* In Northern Climates, groundwater contamination due to
Chlorides may be a problem — check with your regulatory
agency

* Porous pavement clogging and cleaning time frames may
require a multi-year analysis to correctly evaluate performance

* Clogging due to run on increases as the porous pavement area
to drainage area ratio decreases

1/13/2022
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Tab 8a - Porous Pavement

Surface Seepage Rate Changes due
to Surface Clogging

Table 1 - Particulate Treatment in Porous Pavement Devices
Fractional Removal of Stormwater Particulates

Media °';us":° 310 12um |12 to 30um | 30 to 60um [60 to 120um ;ggp‘; >250um
[Porous pavement
lsurface (asphalt or 0.00| 0.00 0.00} 0.00] 0.25| 0.50 1.00}
lconcrete)
Surface Infiltration Rate Changes due to
Pavement Clogging
120
100
80 Infiltration rate

decreases as sediment
clogs the surface

60

40

Infiltration Rate (in/hr)

20

0

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
Cumulative Clogging Mass (lbs/sf)

Surface Seepage Rate Changes to
the Control Practice

Pavement Seepage Rate (in/hr)

Winter Season Shutdown
/ \

- / \
=~ \\
\“rk\“m\‘*\q\

: N~

N

=

Assumes 50% increase in
Seepage Rate upon Cleaning

Pavement Seepage Rate (in/hr;

25 3 a5 a A5 5
Time (years)

1/13/2022
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Tab 8a - Porous Pavement 1/13/2022

Surface Seepage Rate Changes to
the Control Practice

Pavement Seepage Rate (in/hr)

Pavement Cleaning

AR

w

~J
\f“‘k,h_
Assumes 50% increase in
Seepage Rate upon Cleaning

Pavement Seepage Rate {in/hr

Time (years)

Wisconsin Permeable Pavement
Standard 1006 (Feb 2016)

* TSS Removal Credit for any Underdrain Discharge = 65%

* Total Phosphorus Removal Credit for any Underdrain
Discharge = 35%
* Removal Credit for any Infiltration Discharge = 100%

* Water must be Discharged from the Entire System after
72 hours

* Design the System to have a grade no greater than 2%

13



Tab 8a - Porous Pavement

Example Input and Output

TR D= ML ek

B3+ File Current File Data

Pollutants Tools Run  Utilities Help

S || I B | = | 5| —

Land Use: -
(Commerdial 1 |
Source First | Second 4+
i?:;oi Source Area (:{j,e;) Area | Control | Control |
“arameters Practice Practice
Roofs 0.000
1 |Roofsi hd -
2 |Reofs2 hd -
3 |Reofs3 hd -
4 |Reofs 4 hd -
5 |RoofsS hd -
6 |Reofs@ hd -
7 |Reofs7 hd -
8 |Reofs@ hd -
8 |Reofsg hd -
10 |Roofs 10 hd -
11 |Roofs 11 hd -
12 |Roofs 12 hd -
Parking 1,000
13 |Paved Parking 1 1.000) Entered | PP »| - =
14 |Paved Parking 2 - -
15 |Paved Parking 3 - -
16 |Paved Parking 4 - -
17 _|Paved Parking 5 - -
18 |Paved Parking 6 - -
19 |Unpaved Parking 1 - -
20 |Unpaved Parking 2 hd il
—
Land | 2o Use Type Land Use Label Land Use | —
Use # Area (acres)
Commercial |Commercial 1 1.000
CP# | ControlPractice Type | Control Practice Name or Location | 4|
1 |Porous Pavement |sA Device, LU# 1,58% 13 |

Ql NEICEEN

. Commercial 1

() Junction 1

.DutfaH

1/13/2022
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Tab 8a - Porous Pavement

First Source Area Contiol Practice
Land Use: Commercial 1
Source Area: Paved Parking 1

Total Porous and Impervious Pavement Area: 1.000 ac.

0171

Inflow Hydrograph Peak to Average Flow Ratio| 3.8

Porous pavement area [acres):

Pavement Geometry and Properties

1- Pavement Thickness [in] 30
Pavement Porosity [>0 and <1) 0.25
2 - tiggiegate Bedding Thickness (in] 5.0
Aggregate Bedding Porosity (>0 and <1] 0.20
3 - sggiegate Base Reservoir Thickness (in] 120
Aggregate Base Reservoir Pomsity (>0 and <1) 0.20

Poious Pavement 4rea lo Agg Base Area Ratio 1.00

Outlet/Discharge Options

Fertorated Fipe Lnderdiain Diameter, if used
inches) 300
4 - Perforated Fipe Lnderchain Mutlet |nvert .
Elswation finches shive Ditum] -
Mumber of Perfarated Pipe Underdiains [<250) 5
Subarade Seepage Rate (i) - select below | 0100
or enter

Use Random Number Generation to Account for
Uncertainty in Seepage Rate

Subgrade Seepage Rate COV

Undeidrain Discharge Percent TS5 Reduction

(0-100) or leave blank for program ta caloulate 0 |

Surface Pavement Lager
Infiltration Rate Data

Restorative Cleaning Frequency

Initisl Infiltration Pate [in/hr] 100.00] " Mever Cleaned
Surfacs Pavement Percent Golids Fiemoval Upon " Three Times per Year
Cleaning (0-100) %00 © Semi-Annually
* Annually
Enter gither these three values: " Every Two Years
Percent of Infiltation Rate After 3 Vears (0-100) " Every Three Years
Percent of Infiltation Rate After 5 Vears (0-100) " Every Four Years
Time Period Until Complete Clogging Ocours [yrs) " Every Five Years
" Every Seven Years
Or this value: " Every Ten Years
| Surtace Clogaing Load (1b/5f) 0.0E |

Select Particle Size Distribution File

Not needed - caloulated by program

r~ Select Subgrade S

" Sand - 8inshr

" Loamy sand - 25 inhr
© Sandy loam - 1.0in/hr
© Loam- 0.5 infhr

Rate
" Clay loam - 0.1 inthr
© Sily clay loam - 0.05 infhr
" Sandy clay - 0.05 in/hr
Sty clay - 0.04 infhr

 Siltloam - 0.3 in/hr
" Sandy siktloam - 0.2 infhr

" Clay - 0.02in/hr

Select File
Porous Pavement Geomety Schematic
Percent of Total Area Pavement Surace
that is Porous Pavement
ao Parous Paverment Layer
17.0% T
ao" Aggregate Bed Layer
24.0%
I
120" Agaregate Base Layer
50
Copy Porous Paste Porous
Pavement Pavement Subgrade
Data Data
Delete Control | Cancel | Continue

Control Practice #: 1 \ LandUse 3t 1 \ Source Area #: 13

\ Parous Pavement D evice Number 1

Land Uses 1 Junctions

T Conirol Practices |

Outfall Tl Ouput Summary I

File Mame:

C:\Files\SLAMM\ T raining-Fresentations\DMR PP Feb 2015 Webina\PPTest mdb

Quttall Output Summary

Percent

Runoff Valume  Percent Runaff - Hl,"m-" ' Particulate Solids  Particulate Soligs ~ Particulate
few fe) Fieduction oeficen Cane. [mgrL) Vield (Ibs) Solids
(Rv) Fieduction
Total of Al Land Uses without Controls 75538 [ o7 | [ET| 6130
Outtall Totalwith Contiaks [ d0001 [ 4969% [ 036 [ EEC | 411 [ edesx
Funent File Quipt Arnualzed Total - Fre2  Vearsin Moel Fun 075 [ %3
Folutant pooncen. | Concen oS potant ild Pollitant Vield| oo Percent vield |
Cafiiel Gl Unite | Mo Cantrols - ith Controls Units Reduction
Patticulate Solids 1200 3967 mgiL £130 94.11 s 8465 %
Total Phosphorus 02150  D.0BE4E mgiL 1.014 0.2051 Ibs 7977 %

Print Output
Summary to Test
File:

Print Output,
Summary to.csv
File

Total Area Modeled [ac)

1.000

Total Control Practice Costs
Capital Cost [ s 14730
Land Cost [ 30
Annual Mantenance Cost [~ ¢ 49
PresentVahee of All Costs [ 15483
AnnualizedValus of Ml Costs [~ 3 1038

Pertarm Ovtfall
Flaw Duration
Curve Calculations

Receiving Water Impacts

Due To Stormwater Runoff
[CWP \ﬂperwous Cover Mu@

Approximate
Caleulated  Urban Steam
Riv Classification

Withaut Cantrals I on Paor
“with Cartrals I 0.36 Paor
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Tab 8a - Porous Pavement

Land Uses 1 Junctions )

Conirol Practices | Dutal

Tl Ouput Summary I

File Mame:

C:AFiles\SLAMM\T raining-Fresentations\DMR

FF Feb 2015 Wehinat\PFTest mdb

Quttall Output Summary

Percent
RurcifVolume  PecentRunall o Pariculate Solids  Particulate Soligs  Parioulate
Reduction CEE Cane. (ma/L] Yield (Ibs) Solids
(Rv) Feduction
Total of All Land Uses without Controls 75538 [ a7 [ 1300 [ B130
Outfall Total with Cantrols [ 38001 EEES | 036 [ 33967 [ 94.11 | 8485%
Current File Output: Annualized Total 8
“After Dutfall Cantrals 50934 “Years in Model Run: 078 1263
Concen-  Concens  Conen- ) . Polutant =
Pallutant tration - Mo tration - With  tration F_'i‘llmgm T'E“d ?\Sv!ht‘}:agi YI'E‘E ‘ield Pan:dantl\‘\eld
Contrals Controls Units o Lontiols A nis sduclion
Particulate Solids 1300 39,67 mgil E13.0 9417 lbs B4ER X
Total Phosphorus 0.2150 0.0864E mg/L 1.014 0.2061 Ibs 7977 ||

Print Output Print Output,
Summary to Text | Summary to .csv TGECRIMEEEE e
File File 1.000
i Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capital Cost $ 14730 [CWwP Impervious Cover Model]
— Approsimate
Land Cast S0 Calculated  Urhan Stream
Annual Maintenance Cost 149 Peftr @ Riv Classification
H
FresentVahue of Al Costs [ 76463 e Without Contrals [ 071 Foor
Arnuslized Value of Al Casts 5 1039 Cleym C=tliems WithContidls | 036 | Pomr
Land Uses 1 Junctions | iContiol Practices || Dutial | Duput Summary

Funoff Yolume T

Part, Solids Yield [bs] Pat Soics Core. mgll | | Summary Table |

Data File: C:\Files\SLAMM  Training-Fresentations\DNR FF Feb 2015 Webinat\PFTest. mdb

Rain File: “wisRieg - Madison w1 1381.R4N
Date: 01-26-15 Time: 12:50:06 PM
Site Description:

Col. & 2 3 4 [} [} 7 g 9 10
Contral Control Contral Total Inflow Total Percent Total Total Percent Flow,
Practice Practice Practice Valume (cf]  Outflaw Wolume Influent Effluent Load Weighl
Mo, Tupe Mame “olume [cf] | Aeduction  Load(bs) = Load(lbs] ~ Reduction Influer
or Location Cone [m
1 Porous Pavement Se Device, LUK 1 SAR13 5538 380M 43.69 6130 94.12 8465 11
« v[O
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Tab 8a - Porous Pavement

Control Practice Summary Table

Data File: C:MFiles\SLAMMAT raining-Presentations\DMA PP Feb 2015 WebinaPPTest.mdb
Rain File: “WisReg - Madizon ‘w1981 RAN
Date: 01-25-15 Time: 12:38:41 PM
Site Description:
Cal. 2 3 4 5 5 7 8 9
Contral Cantral Contral Tatal Inflow Total Percent Total Total Percent
Practice Practice Practice “alume [cf) DOlutflow alume Influent Effluent Load
Mo. Type Mame Wolume [cf] | Reduction | Load(lbs) = Load(lbs] = Reduction
or Location
1 Parous Pavement Sa& Device, LU# 1 54813 7h538 37980 45.72 E13.0 94.08 84.66
4
10 1Al 12 13 14 26 28 29 30 36 1
Flow Flow Percent Influent Effluent % of b airnum Wolume Underdrain Final Fiunaff
‘Weighted | ‘Weighted Conc. Median Median Clogging  Subsurface | Infilrated | Discharge Surface Producing
Influent Effluent Reduction | Parl Size | Part. Size Factor Ponding [cf] Wol. [cf] Infiltration Events/
Cone [ma/L] Conc [mgrL) [micronz) [micronz) Time [hrz) Rate [infhr) - TH. Rains
; 1300 3967 £9.483 7.80 233 012 BB.50 3752494  37979A 87.93 2186 |

L]

Control Practice Detail Tables

Part. Solids Yield (Ibs)

Diata File: C:AFiles\SLAMMY Training-Presentations\DNR PP Feb 2015 Webinar\PPT

CP# 1 - Porous Pavement
S& Device, LUK 1 SAR T3

T—
Data File: C:\Files\SLAMM\Training-Presentations\DNR PP Feb 2015 Webinar\PPTe
Rain File: WisRieg - Madizon Wl 1981.RAN Rain File: ‘WisHeq - Madison Wl 1381 RAN
Date: 01-25-15 Time: 12:38:40 PM Date: 01-25-15 Time: 12:38:41 PM
Site Diescription: Site Description
Contral Practice Type ==3 CPH 1 - Porous Pavement Contral Practice Type ==>
Control Practice Name/Location ==» SaDevice, LUK T Sa813 Control Practice Mame/Location ==>
Rain Start Fiain Irfluent Effluent Furoff Yol Fiain Start Rain Influsnt Effluent Part Yield
Number Date Tatal fin] Runoft Runoff Percent Number Date Tatal fin] Part. Sol. | Part. Sal Percent
Yol [cf] Wl [cf]) Reduction Yieldbs)  Yield{ibs) Reduction
36 05/13/81 0.01 3227 0 100.00 36 05/13/81 om 0.02614 0 100.00
7 05/23/m 002 129 0 100.00 ar 05/23/81 nn2 0104a 0 100,00
eiz) 05/24/m 010 1695 0 100.00 e} 05/24/61 010 1.376 0 100,00
] 05/29/81 034 7E30 0 100.00 o] 05/29/61 034 6192 0 100,00
40 06/02/81 om 3227 0 100.00 40 06/02/81 om 0.02619 0 100,00
41 06/03/81 om 3227 0 100.00 41 06/03/61 om 0.02619 0 100,00
42 06/08/81 om 3227 0 100.00 42 06/08/61 om 0.02619 0 100,00
43 OR/08/81 033 7356 0 100.00 43 06/08/61 033 5.970 0 100,00
44 06/03/81 o.o7 106.7 0 100.00 44 06/09/61 ooz 0.8662 0 100,00
45 06A12/81 043 1013 0 100.00 45 06/12/81 043 0224 0 100,00
46 06/15/81 253 ae10 73l 1509 46 06/15/61 253 69.68 2253 E7.67
47 06420481 034 FE30 0 100.00 47 06/20/61 034 6192 0 100,00
43 0642181 032 TORE 0 100.00 48 06/21/81 032 5751 0 100,00
43 06/23/81 051 1240 0 100.00 49 06/23/81 051 10.06 0 100,00
50 06/25/81 013 236.2 0 100.00 50 06/25/61 013 1917 0 100,00
51 O6/28/81 024 5031 0 100.00 51 06/28/81 024 4083 0 100,00
52 07/04/21 0ns E7.94 0 100.00 52 07/04/81 0.0s 05513 0 100,00
53 orem 050 121 5E.03 96.37 53 0711781 050 9.825 002718 9872
54 ornzm 014 2589 21.94 91.53 54 0712481 014 2101 0.004246 55,80
=) ornzm 0ge 2325 2075 1074 55 0712481 0.86 18.67 7.473 6040
56 ornm 132 3966 377 472 56 07/13/81 132 3218 1283 6013
&7 ornam 012 2142 1} 100.00 57 07/14/81 012 1738 0 100,00
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Tab 8a - Porous Pavement

PorPav
Source
Area
Number
46
46
46
46
46
46
46
46
46
46
46
46
46
46

Rain

Rain

0.58
0.25
0.03
0.39
0.05.
0.03
2.33
0.51
0.67
0.61
0.85.
1.02
1.48

Time
(Julian

0

5

9
11
i
18
22
23
34
47
50
63
66
70

Additional Output

»Water Balance File
»>Mass Balance File
»>Stage Outflow File
»Surface Seepage Rate File
»Detailed Output File
»Stochastic Seepage Rate Detail File

Available through:
Tools/
Default Model Options

Maximum Minimum

PorPav

PorPav

Stage (ft) Stage (ft)

o ooolooooolooooo

Total
Source  Non-
Area Porous

Event
Inflow

Runoff Pavement Volume

Before Area
Porous Runoff
Pawement Volume
(ac-ft) (ac-ft)

0.012
0.005
0.001
0.008
0.001
0.001
0.049
0.011
0.014
0.013
0.018
0.021
0.031

o ooolooocooooooo

onto
Porous
Pavement
(ac-f)

0.012
0.005
0.001
0.008
0.001
0.001
0.049
0.011
0.014.
0.013
0.018
0.021
0.031

Event
Bypass
Volume
Due to
Surface
Clogging
(ac-ft)

oo oolooooolooooo

Event

Event

Ovwerflow  Event Infil Orifice

Volume
(ac-f)

oo ooloooooooooo

Outflow
(ac-ft)

0.012.
0.005!
0.001
0.008:
0.001
0.001
0.049
0.011
0.014.
0.013.
0.018
0.021
0.031

Outflow
(ac-ft)

ooocolooocooooooo

Event
Total
Outflow
(ac-ft)
0.01
0.012.
0.005.
0.001
0.008
0.001
0.001
0.049.
0.011
0.014.
0.013.
0.018.
0.021
0.031

Event
Flow
Balance
(ac-ft)

ooocolooocoolooooo

Volume
Reduction
Fraction

Solids
Reduction
Fraction

oo oolooocoolooooo

Questions?
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