Porous Pavement Example

Porous Pavement Example

For this example, we will start with the model file we created for No Controls and add Porous
Pavement. Only the parking stalls in the Parking Lot Source Area will be treated by the Porous
Pavement.

Open the No Controls model file and Save the File with a new name.

i Open SLAMM Map File X
’ i — - -
i ||I pq . v Computer » O5(C) » WinSLAMM Files » Example Files » urban water class files v|+',| Search urban water class files p'
Organize » New folder B== = [ @
- . -
. Program Files (x36) * Name Size Date modified Type
. ProgramData ; .
@J 1b Grass Swales.mdb 1,084 KB 3/3/2014 7:58 PM Microsoft Access Database

. System Volume Information

i 1c Filter Strips .mdb 1076 KB 3/3/2014 7:58 PM Microsoft Access Database
: \:’: ] 1d Bicfilter.mdb 1080 KB 3/3/20147:59PM  Microsoft Access Database
S @_] 1e Porous Pavement.mdb 1,080 KB 3/3/2014 8:03 PM Microsoft Access Database
 Win5LAMM Files L / %
1] Biofilters.mdb 1084 KB 4/13/201410:39 PM  Microsoft Access Database
.. Basic Land Use Files i .
& | — 2] Grass swales.mdb 1,084 KB 4/13/2014 9:51 PM Microsoft Access Database
it
i r.a @J Mo Mangement Conditions.mdb 1,076 KB 4/13/2014 9:41 PM Microsoft Access Database
+ Class issues
. Cost Files I
. EastCoast
.. Example Files
Cincinnati )

.. Harrisburg Files
. Kansas City
. Mational 5LU Files
. Mavy Files
. MNRC beneficial use files
. Oakland
. Test files for 101,111
| . urban water class files
| Greatlakes
.. IMIFiles | %] LI} | L

File name: | [TTEEn +| [SLAMM Database File (.mdb) ~|

) [ Open iv] ’ Cancel |

Change the Site Description in the Current File Data to reflect the Porous Pavement.
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-

Current File Data

SLAMM Data File Name:

CAinSLAMM Files\Example Fileshurban water class files\FPorous pavement.mdh

Edit | Pollutant Probability Distribution File:

Edit | Runoff Coefficient File:

Edit | Particulate Solids Concentration File:
Edit | Street Delivery File [Select LU
¢ Reszidential LU ¢ Other Urban LU
" Institutional LU € Freeways

" Commencial LU
i " Indusztrial LU

Source Area PSD and Peak to
Average Flow Ratio File:

Edit

Usze Cost
[v Estimation
Option

Select Cost Data File

Replace Default Values
with these Current File Doata
Walues

Site Desorpt.: |Porous paverment, commercial developrent E
Edit | Seed -42
Edit | Fain File: C:WwinSLakk FileshR ain Filez\alL Birmingham 8739 Rak
Start D ate: 01401 /94 [ “Winter Seazon Hange
Edit | EndDate: 1231798 gyat of winter (mm/dd) End of Winter (mm/dd]

I1ze Default VW alues

C:\WwinSLakb FileshS outhE azt April 05 2014.ppd=

C:4afinSLAMM FileshSouthE ast Apnl 05 207 4.raws

C:WafinSLakdkd FileshSouthE azt April 05 2014 pzcx

C:WfinSLAKM FileshSoutheast street RES std

Change all Street Delivery Files to Match the Current File

C:WWinSLAakM Filesh\PSD zource area S5C.cav

C:finSLAkM Files\Birrmingham Cost D ata.cav

Replace all Particle Size
Digtribution Files with the

Cancel ‘ Continue ‘
Program Default file(z)

Porous Pavement is only being applied to 1.46 acres of the parking lot in paved parking 1
source area (having a total of 2.85 acres). Select the PP (porous pavement) control as the first
control practice for the paved parking 1 area. Porous pavement is only available as the first
control practice in source areas, while other controls can be located as the second practice for

any overflow.
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WinSLAMleUDaIa File: [C:‘-\-W?I-SI-_-AMM Fr '\Exmnlel'_tlﬁ_\();k}and\.commércial Orous paveme
e G Vi O P

W—

b [and Use Mocl] sl

Commercial 1

Junction 1

Cutfal

B File Current File Data Pollutants Tools Run  Utilities Help
o 0 ] —|—[] | ] ]| O |19+
Land Use: -
Commerdial 1 l_“
' | Source | First |Second =]
i?;;ci Source Area {:;_e:si Area | Control | Control il
5 : 15 _|?arameters |Practice Practice
Roofs 0.680
1 |Roofs 1 0.680| Entered - w| - |
2 |Roofs2 - - |
3 |Roofs3 - -
4  |Roofs 4 - - |
5 |Roofss - -
& |Roofss - -]
7 |Roofs7 b bl
8 |Roofsg - - |
3 |Roofsg - - |
| 10 [Roofs 10 - - |
11 |Roofs 11 - - |
12 |Roofs 12 - - |
Parking 2,850
13 |Paved Parking 1 2.850| Entered | PP »| - |
14 |Paved Parking 2 - |
15 |Paved Parking 3 - - |
16 |Paved Parking 4 - |
17 |Paved Parking 5 - - |
18 |Paved Parking & - |
19  |Unpaved Parking 1 - - |
20 |Unpaved Parking 2 - |
21 |Unpaved Parking 3 - - |
22 |Unpaved Parking 4 - |
23  |Unpaved Parking 5 - - |
24 |Unpaved Parking & - |
Driveways[Sidewalks 0.450
25 |Driveways 1 0.170| Entered | — | — =]
26 |Driveways 2 v - |
27 |Driveways 3 - |
| 28 |Driveways 4 - v/ v
| 1 T
L'I:;i | Land Use Type Land Use Label 5 A:-::%al-g:s) =
| 1 |Con1mercila-l. Commergial 1 | ?.290|

Current File Data Entered | Total Area = 7,290 acres | No L:I'ps_treamuéource Areas | LUZ =1

[ Index Mumber = 1 | Remaining Irons = 253 [StartDate: 0L/01f% 4

Use the Pull Down menu next to the Parking Lot Source Area to select the Porous Pavement

control measure.

Enter the data shown below. Only the parking stalls will have Porous Pavement (1.46 acres), and this
setup assumes that runoff from the remaining parking lot area drains towards this porous pavement area.

Note: when moving through the Porous Pavement form, press the “Enter” key to move to the next cell, not

the “Tab” key.
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Porcus Pavement Control Device

First Source Area Control Practice
Land Uge: Commercial 1

Source Area: Paved Parking 1
Total Area: 2.850 acres

Porous pavement area [acres]:
Inflow Hydregraph Peak to Average Flow Ratio 38

Pavement Geometry and Properties

1 - Pavement Thickness [in) 40
Pawement Porosity (>0 and <1) 020
2 - dggregate Bedding Thickness (in) 20
Aggregate Bedding Porosity [>0 and <1) 025
3 - Agareqgate B aze Rezervair Thickness [in) 120
Aggregate Base Reservoir Porosity [0 and <1) 030
Porousz Pavement Area to Agg Basze Area Fatio 1.00

Dutlet/Discharge Options

Perforated Pipe Underdrain Diameter, if uzed 200
[inches) -

4 - Perforated Pipe Underdrain Outlet [nvert an
Elevation (inches abowe D atum) :
Mumber of Perforated Pipe Underdrains [<250) 4
Subgrade Seepage Rate [indhr) - select below

ar etter 0.300
Use Random Humber Generation to Account for
Uncertainty in Seepage Fate -
Subgrade Seepage Rate COV

Underdrain Digcharge Percent TSS Reduction 0

[0-100] or leawe blank for program to calculate

Select Subgrade Seepage Rate

" Sand - 8inthr " Clay loam - 0.1 infhr

" Loamy sand - 25in/ht ™ Sily clay loam - 0.05 inhr
£ Sandyloam-1.0in/hr ¢ gandy clay - 0.05 in/hr
" Loam - 0.5 inhr ™ Silty clay - 0.04 inthr
= Silt loam - 0.3 indhr i~ Clay - 0.02 infhr
" Sandy it loam - 0.2 inthr

Control Practice #: 1 LandUse #: 1

2,851

Surface Pavement Layer
Infiltration Bate Data

Initial Infiltration Rate [inhr) a7
Surface Pavement Percent Solids Removal Upon 0
Cleaning [0-100) -

Enter either these three values:

Percent of Infilration B ate After 3 vears [0-100)
Percent of Infilration R ate After § vears (0-100)
Time Period Until Complete Clogging Ocours (wrs)

Or thiz walue:

[Suiface Clogging Load [Ib/sf] 010 |

Select Particle Size Distribution File

Restorative Cleaning Frequency

B 16 B R R 8 1O 1S R

Mever Cleaned

Three Times per Year
Semi-Annually
Annually

Ewvery Two Years
Every Three Years
Every Four Years
Every Five Years
Every Seven Years
Ewvery Ten Years

Mot needed - calculated by program

ot |

Porous Pavement Geometiy Schematic

Source dreaf: 13

Percent of Total Area Pavement Surface
that is Porous Pavement I
100.0 % 40" Porous Pavement Layer
20" agr — Aggregate Bed Layer
18.00 ( )
120" Aggregate Base Layer
9.0"
Copy Porous Paste Forous
Pavement Pavement Subgrade
Data Data
Delete Control ‘ Cancel ‘ Continue ‘

Porous Pavement Device Number 1

Run the model.

Results

Years in model run:

Runoff Volume without controls:
Outfall Total with controls:

Runoff Volume Percent Reduction:

Particulate Solids Concentration (with controls):

Particulate Solids Yield (with controls):
Particulate Solids Percent Reduction:
Rv (with controls):

Approx. Urban Stream Classification:

Total Phosphorus Concentration (with controls):

Total Phosphorus Yield (with controls):

Total Phosphorus Yield Percent Reduction:

Annualized Value of all costs:

5 years
3,181,000ft° in 5 years

200,975 ft* in 1 year (999,917ft> in 5 years)

69%

91 mg/L (concentration increased as volume was

reduced more than particulate solids)

1,137 lbs/yr
58%

0.14

Fair

2.3

147 lbs/5 years
43%

$14,449
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Land Uzes T Junctions T Control Practices T Olutfall T

File

C:winSLakik FileshE @ample Fileswrban water class filez\Parouz pavement. mdb

Outfall Output Summary

Sl Percent
unol i i Particulate
Runaff Percent ! Particulate Particulate Aartic!
Valume o Runolf EUE[‘F‘;i'f”t Solids Corc. SolidsYield _ Solids
ft) Reduction (ma/L] fIbs) sizdeion
Total of Al Land Uses without 3.181E+08 | 043 | G7E7 13439
Outfall Total with Cantrale | 998317 [Ee67z [ 014 [ e [ &8 [Erarx
Eurren;DF;I:l Eﬁ;ﬁuﬂtu:?amnggﬂfz?s 200975 Years in Model Fun: 498 1137
Concen- Concen- Concen- . . Puallutant . -
Pallutant tration - Mo | tration - With | tration F-'cru\lllutgnt T'Elld -F'\ﬂlmagt Yt"ﬂld Tield PE;CSM t\r'EId
Controls Controlz Units f Lonirals It Loniros it £duchan
Particulate Solids B7.67 90,61 masL 13439 5656 |bs 5RO &
Tatal Phosphorus 1.294 2347 masL 257.0 146.5 |bz 42,99 %

Frint Cutput Frirt Dutput
Surnrnary to Texl Summary to . cey Total Area Modeled

File File: 7.290

. Receiving Water
Total Control Practice Impacts Due To
Capital Cast $ 172066 [Cw'P Impervious Cover Model]

li S pproximate

Land Lost 0 Zalculater Urban
Annual Maintenance R Stream

% 575 Perfarrn Outfall ) ‘ru-‘-ul-
Present Walue of Al $ 160076 Flow Duration Without Controls 043 Paar
Annhualized Y alue of Al £ 14449 Curve Calculations

With Controlz 014 F air

The pollution reduction reported at the outfall is the overall pollution reduction for the entire site.

To see the pollution reduction from just the Porous Pavement, select the “Control Practices” tab.
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Land Uzes T Junctionz T T
Runaff Yalurne T Part. Solids Yield [Ibg] T_
Data File: C:\winSLAMM FileshExample Filesurban water clazs fleshPorous pavement. mdb
Fiain File: AL Birmingharm 8739 RN
Date: 04-13-14 Time: 11:23719 P
Site Dezcription: Porouz pavement, commercial development
Control Control Control Total Inflow Tatal Fercent Tatal Tatal Percent
Fractice Practice Practice Walume [of] | Outflow alurne Influent Effluent Load
Ma. Type M armne “alurne [cf| | Feduction  JLoad [bz] | Load [lbs] R eduction
or Location
1 Porous Pavement S4 Device, LUK 1 SAaR 13 2 213E+08 31120 98.59 7784 E.738 9991
4
I Control Practices I T Outfall T
z Yield [bs) ] Part. Salids Conc. [mafL) T Summ
Flow Flow Percent Influent E ffluent % of b airmum Wolume Underdrain Final Runoft
wheighted | Weighted Canc. Median Median Clogging | Subsurface | Infiltrated | Dizcharge Surface Praducing
Influent Effluent Reduction | Part. Size | Part Size Factor Ponding [cf] Wal. [of] Infiltration Ewents/
Conc [masL] Conc [masL] [microng) [microng) Tirne [hrs] Rate [infhr] | TH. Rains
1 5E.40 3468 93.850 40,00 124 006 3500 216077300 2431948 8.25 4/511

The Porous Pavement is reducing the runoff volume and the TSS load by very close to 100%for
the complete Parking Lot, even with the runon from the area with conventional pavement.
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