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Infiltration Data

Program

Pavement Geometry

10

Porous Pavement Control Device

First Source Area Control Practice
1

Land Use: Comme:

i

Total Porous and Impervious Pavement Area: 1.000 ac.

Porous pavement area [acres):

Surface Pavement Layer
Infiltration Rate Data Restorative Cleaning Frequency —

Inttial Infiltration Rate [in/hr! Tnnnnl " Never Cleaned
Surface Pavement Percen

Ceaning (0100 Area — runoff from the
Enter either these

T

Percent of Infiitration Rate Total Area drains to the

Inflow Hydrogiaph Peak to Average Flow Ratio| 3.8

Pavement Geometry and Propertics

1 - Pavement Thickness (n] 20
Pavement Porasity (>0 and <1] 0.5
2- Aggregate Bedding Thickness fin a0
[Aggregate Bedding Porasity (0 and <1) 0.25
3- Aggregate Base Reservor Thickness fin) a0

4ggregate Base Reservail Porasity (p0and (1) 0.25
Porous Pavemert Area lo.Agg Base Area Fatio . 1.00

Outlet/Discharge Dptions

Pecentof niitatin Fize. POrous pavement area

Time Period Ut Complete
 Every Seven Year
" Ewvery Ten Ye
010 ]

=t Pavement Area Graphic -
Selestrie | | / B

Or this value:
[Surtace Clagging Load (1b/50)

Porous Pavement Geometry Schematic

Peiforsted Pipe Underdrsin Dismeter, i used
(inches) 2
4 - Perorated Pipe Underdiain Dullet Invert a0
Elevaion finches above Datum]

Nurber of Perforated Pipe Underdiains (<250) 1
Subgrade Seepage Rate (in/h] - slect below
of &nter

LUse Flandom Number Generalion te Accountfor
Uncettainty in Sespage Frate

Subgrade Seepags Fiate COM

Underdrain Discharge Percent TSS Reduction
(0-100) or leave blank for program to calculate

Percent of Total Area Pavement Suface

that is Porous Pavement

Porous Pavement Layer

40.0 %

Aggregate Bed Layer

210 a0

- Select Subgrade Seepage Rate
" Sand- Binthr © Clay lnam - 0.1 indhr

" Loamy sand - 2.5/t & Sty clay loam - 0.05 in/hr
" Sandyloam - 1.0indh  ~ and) clay - 0.06 indhe
© Loam-05infhi © ity clay - 0.04 infhe

© Siktloam - 0.3 in/hr © Clay - 0.02inshr
 Sandy st loam - 0.2 in/hr

Aggregate Base Layer

TopyPorous | Paste Porous
Pavement Pavement
Data Data

Subgrade

9.0
Run-on Allowed &

Delote Control | Cancel | Continue

Contral Practice #: 1 [LandUse#: 1 [Source Areatt: 13

11

| Porous Pavement Device Humber 1

11

Porous Pavement Control Device

First Source Area Control Practice

Surface Pavement Layer

Land Use: Commercial 1 Infiltration Rate Data ive Cleaning Frequency
Source Area: Paved Parking 1 Il Infibration Riate (in/hrl 100,00, ; Never Cleaned
Suiface Pavement Percent Solids Removal Upon: Three Times per Year
Total Parous and Impervious Pavement Area: 1.000 ac.  [Cleaning (0:100) 50.0 ¢ Semi-Annually
' Annually
Porous pavement area (acres): 0.400 Enter either these thiee values:  Every Two Years
Inflow Hydrograph Peak to Average Flow Ratio| 3.8 Fercent of Inflvation Rate After 3 Tears " Every Thee Years
Percent of Irfiliation Rate After 5 ears © Every Four Years
Pavement Geometry and Properties Period Until Complete Clogging Decurs [yrs) " Every Five Years
(8
1 - Pavement Thickness (in 30 Or this vale o E::g f:::?e\::w
Pavement Porosty (>0 and <1) 025 [Surface Clogaing Load (b/sf) 00 ]
2 Aggregate Bedding Thickness (in] 9.0
Aaorenate Bedding Porosity (20 and <11 0.5
3- Agaregate Bass Ressrvai Thickness (in] 9.0 .
e e tﬁlwp - Pavement Geometry  __
Porous Pavement Area to g Base Area Fiatio | 1.00 Select Fle .
—_— and Properties
[Ferforated Fipe Underdiain Diameter, f used —_—
[inches) 00
Percent of Total Area Pavemert Suface
4 - Perforated Pipe Underdrain Outlet Invert 0 s oo et
Elevation [inches above D atum) 3 Porous Pavement Layer
Number of Perforated Pipe Underdrains (<250 1 (W3
Subgrade Seepage Rate finfh) - select below
0050
or enter
LUse Random Number Generation to Accourt for an Aggregate Bed Layer
Uncertainty in Gespage Rate o
[Subgrads Seopags Riats COV 160 aw I —
[Underdhain Discharge Percent 158 Reduction
(0100 ar leave blank for program o calculate
o Aggregate Base Layer
- Select Subgrade Seepage Rate 0
" Sand-inhr © Clayloam - 0.1 ik
" Loary sand - 25in/h & Sl clay lnam - 0.05 infhr CopyPorous | Paste Porous Subgrad
© Sandyloam - 1000 Sancly olay - 0.05 e Esenc Eerenat ubgrade
i i
; Loam - 05 indhr Sty clay - 0.04 in/bw = =2
Sitlosm-03inh ¢ Clap. 002 indhe "
 Sandy sitloam .02 b Delete Cantrol Cancel Continue
Contil Practice #: 1 [LandUse#: 1 |SowcedeaH: 13 | Porus Pavement Device Mumber 1 12

12
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Standard
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Base Surface Area

Porous Pavement Area to Aggregate Base

_ Wide

M Gutter

Porous Pavement Control Device

First Source Area Control Practice
1

Land Use: Comme:
Source Area: Paved Parking 1

Total Porous and Impervious Pavement Area: 1.000 ac.

0.400

Inflow Hydrograph Peak to Average Flow Ratio [ 3.8

Porous pavement area [acres):

Pavement Geometry and Propertics

1 - Pavement Thickness (n] 20
Pavement Porasity (>0 and <1] 0.5
2- Aggregate Bedding Thickness fin a0
[Aggregate Bedding Porasity (0 and <1) 0.25
3- Aggregate Base Reservor Thickness fin) a0
4ggregate Base Reservail Porasity (p0and (1) 0.25
Porous Pavemert Area lo.Agg Base Area Fatio . 1.00

Outlet/Discharge Dptions

Perforated Pipe Undercrain Diameter, if used

(inches) 2

1- Perforated Pipe Underdrain Dullet Invert .
Elevation (inches above Datum)

Murmber of Perforated Pipe Undedrains (<250) 1
Subgrade Seepage Rate (in/hi) - select below

of ented 0050
s Random Humber Generation to Account for

Uncettainty in Sespage Frate =

S ubgrade Seepage Fate COV 160
Underdrain Discharge Pereent TS5 Reduction o |

(0-100) or leave blank for program to calculate

Select Subgrade Seepage Rate

" Sand- Binthr " Clay loam - 0.1 indhr

" Loamy sand - 25inht @& Siky clay loam - 0.05 infhr
C Sandyloam - 1.0kt ™ 5andy clay - 0.05 indhe
¢ Loam-0.8 infhr  Sily clay - 0.04 invhr
Sk laam - 0.3 in/he  Clay - 0.02infhe

€ Sandy sitloam - 0.2 in/hr

Control Practice #: 1 LandUse 1 Source Area Bt 13

Surface Pavement Layer
Infiltration Rate Data Restorative Cleaning Frequency

100.00 " Never Cleaned

Initial Infitration Rate fin/hr)

Surface Pavement Percent Solids Fiemoval Upon " Thiee Times per Year
Clearing [0-100] s0.0  Semi-Annually

+ Annually
Enter either these tree values:  Every Two Years
Fercent of Infilation Rate After 3 Years (0-100) " Every Three Years
Percent af Infilration Rate After 5 ears [0-100] " Every Four Years
Time Period Until Complete Clogging Occurs [yrs) " Every Five Years

" Every Seven Years
O this value: -

Every Ten Years

[Surtace Clagging Load (1b/50) 010 ]

Select Particle Size Distribution File

‘Nut needed - calculated by pragram

Porous Pavement Geometry Schematic

Percent of Total Area Pavement Suface

that is Porous Pavement
40.0 %

Porous Pavement Layer

Aggregate Bed Layer

Outlet and

Discharge Options
1=

Copy Porous | Paste Porous
Pavement Pavement Subgiade
Data Data
Delete Contral ‘ Cancel | Continue ‘
Poraus Pavement Device Number 1 15

14

Porous Pavement Control Device

First Source Area Control Practice

Land Use: Commercial 1

Source Area: Paved Parking 1

Total Porous and Impervious Pavement Area: 1.000 ac.
Cleaning

Porous pavement area (ac

Inflow Hydrograph Peak to

1 - Pavement Thickness (in)

Pavement Porosity (>0 and <1) 0.5
2 Aggregate Bedding Thickness (in] 9.0
Aggreaate Bedding Porasity (>0 and 1) 0.5
3- Agaregate Bass Ressrvai Thickness (in] 9.0

Aggregate Base Reservoir Porasity (0and <1)| 0.2
Porous Pavement Aiea (o Agg Base Area Ratio | 1.00

Outlet/Discharge Options
Perforsted Pips Underdrain Dismeter,  used

[inches) 00

4 - Peforated Pipe Underdrain O~ 1=~

Elevation finches sbove Datum]

Subgrade Seepage Rate finrh] -«

sz Randemn Number Generation
Uncertainty in Sespage Rate

Subgrade Seepage Fiate COV

Lnderdrain Discharge Percent TSS Reduction
(0-100] o lzave blank for program ko calculate

Select Subarade Seopage Rate
© Sand-8inthr " Clay loam - 0.1 infhr

" Loamy sand - 25inht & iy clay loam - 0.05 in/hr
" Sandyloam - 1.0/ Sandy clay - 005 in/h
¢ Loam- 05 inhe © Silly clay - 0.04 in/hr

© Sitloam - 0.3 inthe © Clay- 002 indhe
 Sandy sit boam - 0.2 ivhe

Contral Practice #: 1 Land Use #: 1 Source drea #: 13

Pavement Geome Frequencies

Mumber of Perforated Pipe Underc Graphic with o= T
entered data 3

Surface Pavement Layer

Infiltration Rate Data

Iniial Infilyatian Fate (in/hul 10000
Safacs Pavemen! Percent Solids Removal Upon
Cleaning (0-100) 50.0

hiee values:

R =
" Rate After 5 Years (0-100)
‘omplete Clogging Oecurs (ys)

U ths value:

[Surtace Clogaing Load [lbrsf] 010 |

Restorative Cleaning Frequency

SRS Re RO T N6 B0 NS N e ]

Never Cleaned
Three Times per Year
Semi-Annually
Annually

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

Select Particle Size Distribution File

|Nul needed - calculated by program

Parous Pavement Geomelry Schematic

Percent of Total Area

Pavement Surface

arous Pavement

Poros Pavement Layer

Aggregate Bed Layer

Aggregate Base Laper

Copy Porous | Paste Poraus
Pavement Pavement
Data Data

Subgrade

Delete Cantrol

Cancel Continue

Porous Pavement Device Mumber 1

16

15

16
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First Source Area Control Practice

Land Use: Commercial 1

Porous Pavement Area to.Agg Base Area Ratio 1.0

Dutlet/Discharge Options
Perforated Fipe Underdrain Dismeter. if used

Surface Pavement Layer
Infiltiation Rate Data

‘Nn( ne20ed - CAICUEEA DY program

Restarative Cleaning Frequency

Porous Pavement Geometry Schematic

11/21/2023

First Source Area Control Practice

Land Use: Commercial 1

Porous Pavement Area to Agg Base frea Ratio | 1.00

Dutlet/Discharge Options
Perforated Pipe Underdrain Diameter, if used

Surface Pavement Layer
Infiltration Rate Data

ol (o
Source Area: Paved Parking 1 Initial Infilration Fiate fin/hr) 100.00! Never Cleaned Source Area: Paved Parking 1 I Infilation P ate (in/hr) 100,00 Never Cleaned
_ Surtace Pavement Fercent Solds Removal Lipon " Three Times per Year .1face Pavement Percent Solids Removal Upon " Three Times per Year
Total Forous and Impervious Pavement Area: 1.000 ac. | Clearing (0100] 500 " Semi-Annually Total Parous and Impervious Pavement Area: 1.000 ac. | |Dieaning (0100) 500  Semi-Annually
_____________ * Annually & Annually
Porous pavement area [acres): 0.17( T GTE e e T e eToe. s C Every Two Years Porous pavement area (acres): 0170 BT s s  Every Twa Years
Inflow Hydrograph Peak to Average Flow Ratio| 3.8 Percent of nfilistion Rt After 3 ears [0100) I ® oo Wi s Inflow Hydiograph Peak to Average Flow Ratio| 3.8 Percert of Irfiltation Fiste After 3 'ears (0-100) " Every Thiee Years
Percent of Inflration Fate After 5 Years (0-100) " Every Four Years Percent of Inflvation Fate fter 5 ears (0-100) " Every Four Years
Pavement Geometry and Properties Time Period Until Complete Clogging Occurs [yrs) " Every Five Years Pavement Geometry and Properties Py O " Every Five Years
1 - Pavement Thickness [in] 30 T " Every Seven Years - Pavement Thickness (in] 30 " Every Seven Years
Pavement Porasity (> 0 and <1) 0.25 - " Every Ten Years Pavement Porosity [»0 and <1) 0.5 " Every Ten Years
2- Agaregale Bedding Thickness i) 50 [Sutece Clbgging osd 1o/ oE] 2- Agreqate Bedding Thickness in) 30
- Aggregate Bedding Thickness (in - Agaregate Bedding Thickness (i
4ggregete Bedding Porosity (>0 and <1 030 Aggregate Bedding Porasity (>0 and <1] 0.30
3- Aggregate Base Fieservoi Thickness (in] 120 H i 3- Agaregate Base Reservai Thickness (in] 120 . -
| Aggregate Base Reservoi Porosity (>0and <1] 0.30 Surface CIOgglng optlon 1 Aagregate Base Reservoir Porosity (D and<1)) 030 surface C|°99|ng optlon 2

Porous Pavement Geometiy Schematic

Restorative Cleaning Frequency

[inches) 30 linches] 300
Percent of Total Area Pavement Suface Percent of Total Area Pavemert Surlace:
4 Petforated Pipe Undsrdrain Dutiet Invert 60 that is Porous Pavement 4 Petforated Pripe Underdrain Cutiet Invert 60 that is Perous Pavement
Elevation linches ahove Datum) Porous Pavement Layer Elevation inches abave D atur) Poraus Pavement Layer
uriber of Perforated Pipe Underdrains (<250) 5 17.0% Number of Perforated Pipe Urderdrains (<250] 5 170z%
Subgrade Seepage Rate (n/h]-selectbelow 0 Subgiade Seepage Rate inh] -selectbolow | oo
o enter Aggregate Bed Layer or enter Aggregate Bed Layer
Use Random Number Generation b Account bor LU= Random Number Generation to decount for
Uncertainty in Seepage Rate L Uncertainty in Seepage Rate =
Subgrade Sespage Fiste COV Subgrade Seepsge Rate COV
20

Underdrain Discharge Percent TSS Reduction 0 | Underdrain Discharge Percent TS5 Reduction 0 ‘
(0-100) or leave blank for program to calculate: N ogragate Bass Layer (0-100) ar leave: blank for program to caleulate e bogegate Bass Layer
Select Subgrade Seepage Rate 60" Select Subgrade Seepage Rate 60"

¢ Band-Bin/he " Clay loam - 0.1 indhr " Sand-Bindhr © Claylaam- 0T inhr

" Loamy sand - 25100 Sily clay loam - 0.05 in/hr Copy Porous | Paste Porous E— " Loamysand - 25indh Sl clay loam - 0.05 in/hr Copy Porous | Paste Porous e

" Sandyloam - 1.000H ™ Sandy clay - 0.05 invhr Paéemem Pegemenl iace] © Sandploam - 1.0 Sandy clay - 005 inshr FaSEmenl F‘aBement ubgrade

it it i t
€ Loam-05inh Sy clay - 0.0 infhr el sla © Loam- 05 inshr il clay - 0.04 inshr == =
" Sikloam - 0.3 invhr  Clay - 0.02 infhe .  Sitloam - 0.3 indhr  Clay - 0.02 in/h
y - 002 ind lay - 0.02 ndhe
€ Sandy st loam - 02in/hr Delete Control Cancel Continue € Sandy sithoam - 0.2 ivhr Delete Control Cancel Continue
Cortrol Practice #: 1 Land Use #: 1 Source Area B2 13 Parous Pavement Device Number 1 17 Conitral Practice #: 1 Land Use #: 1 Source Area #: 13 Porous Pavement Device Nurmber 1 18

17 18

Modeling Notes

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

* Time increments are established by
the user and vary by event.

* Yield reductions are due to

— surface pavement filtering

— subsurface settling

— runoff volume reduction through
infiltration

* The pavement surface can be any
material — paver blocks, porous
asphalt or porous concrete

* The porous pavement structure is

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

Daarie o
[ Flo Wifieg Madson U1 1561 RAN

s 012515 T 123241 P
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Surface Seepage Rate Changes due
to Surface Clogging

Table 1 - Particulate Treatment in Porous Pavement Devices

F i Removal of Stormwater Particulates
. 0.45 te 120 te
Media :wmo 3to 12um |12 to 30um | 30 to 60pm (60 to 120um| 250u:1 >250pm

Porous pavement

surface (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
- Infiltration rate

decreases as sediment
clogs the surface

Infiltration Rate (in/hr)
@
3

o 0.01 0.02 0.03 0.04 0.05 0.06 0.07
Cumulative Clogging Mass (Ibs/sf) 21

21

Surface Seepage Rate Changes to
the Control Practice

Pavement Seepage Rate (in/hr)

Pavement Cleaning

100

“ Assumes 50% increase in
Seepage Rate upon Cleaning

Pavement Seepage Rate (in/hn

0 0s 1 1s 2 2s 3 3s . i
Time (years)

11/21/2023

Surface Seepage Rate Changes to
the Control Practice

Pavement Seepage Rate (in/hr)

Winter Season Shutdown

AN

o Assumes 50% increase in
Seepage Rate upon Cleaning

Pavement Seepage Rate (in/hr)

o 05 1 15 2 25 3 s 4 45

Time (years)
22
55 File CurrentFile Data Pollutants Tools Run Utiities Help
i o v 0 | | (s | oo ] s| ie] O] m @[9I
[Land Use: B
[Commercial 1 I
Source | Fist |Second 4|
iy Source Area (:;E:s) Area | Control | Contral
Sarame ters Practice Practice
Roofs 0.000]
1 |Roofs 1 - -
2 |Roofs2 - -
3 |roofs3 - -
5 |Roofsd - - Commercial 1
5 |Roofss - ~
6 |Roofs6 - -
7 |Roofs 7 - -
8 |Roofss - -
9 |Roofss - -
10 |Roofs 10 - ~
11 |Roofs 11 - >
o oe 1 = = Junction 1
Parking 000
15_|pavedParking 1 L.000[ Entered | PP - -
14_|paved Parking 2 - ~
15_|PavedParking 3 - >
16_|Paved Parking + - ~
17_|pavedarking 5 - -
18_|pavedparking6 - - Oufll
19 |unpaved Parking 1 - ~
20_|Unpaved Perking 2 - .
e
Lend LandUse |-
Sand |Land Use Type Land Use Lobel s
1_|Commercial |Commercial 1 | 1.000|
CP# | ControlPracticeType | Control Practice Neme or Location |
1 [Porous pavement 5 Device, LU# 1,5A% 13
24

23

24



Tab 4-1 - Porous Pavement

First Source Area Control Practice
1
Source Area: Paved Parking 1

Land Use: Commes

Total Porous and Impervious Pavement Area:

Porous pavement area [acres):

Pavement Geomeliy and Properties

1.000 ac.

0170

Inflow Hydrograph Peak to Average Flow Ratio| 3.8

" Sandy sik loam - 0.2in/hi

Surface Pavement Layer
Infiltiation Rate Data

Restarative Cleaning Frequency

Inital Infilvation Rate (in/hr)

Cleaning (01

S uiface Pavement Percent Solids Remaval Lpon
0

Never Cleaned
Three Times per Year
Semi Annually

100.00.
50.0

Enter either these thiee values:
Percent of Infilration Rite After 3 Years [0-100)
Percent of Infitration Rate After § Y ears [0-100]

Time Period Until Complete Clogging Occurs [yrs]

Annually

Every Two Years
Every Three Years
Every Four Years
Every Five Years

alelaleReTel-Tatele'

avement Porasity (30 and ¢ .
Sufacs Clogging Load [b/3] 00
2- Agaregate Bedding Thickness i) 90 [Surce Cogging oad Ih/) I
ggregate Bedding Porosily (0 and <1) 030
3-Agpregate Base Reservoi Thickness (in) 120 Select Particle Size Distribution File:
Aggregale Base Reservoil Parosity [ and 1) 030
Porous Pavement Area to Agg Base Area Ratic | 1.00 ‘Nm nesded - caloulated by program
OulletDischag]Optons Porous Pavement Geometry Schematic
Feiforated Fipe Underdrain Diamster. f used 200
(nchee) Percent of Total Area Favement Suface
4 - Perforated Pipe Underdiain DuletInvert a0 e T
Elevation linches above Dature] T0 e — T
uriber of Perforated Pipe Underdrains (<250) 5 17.0%
Subarade Sezpage Rate fn/hi - selectbelon (400
or enie Aggregale Bed Layer
Use Random Humber Generation ta Account for
Uncertainty in Seepage Rate L
5 ubgrade S eepage Rate COV 2.0
30"
Underdrain Dischaige Percent T55 Reduction
(0-100) orleawve blank for program ts calculate D oogete Base Layer
Select Subgrade Seepage Aate 60"
¢ Band-Bin/he " Clay loam - 0.1 indhr
" Loamy sand - 251/t Siky clay loam - 0.05 infhr Copy Porous | Paste Porous o
€ Sandyloam - L0 Sandy clay- 0.05 indha Parenent Payenent ubgrads
" Loam - 0.5infhr T Sy clay - 0.0 invhe
o e N " Clay - 0.02inhe Delete Control ‘ Cancel | Continue ‘

Control Practice #: 1 | LandUse#: 1 |SourceAreaB: 13 | Porous Pavement Device Number 1 25
LandUses 1 Junctions I Control Practices 1 Outtal Tl Ouput Summary I
File: Hame:
C-\Files\SLAMMA T raining Presentations\DIR PP Feb 2015 Webinan PP est mdb
Qutfall Output Summary
Runoff Valume  Percent Runff ER ""“'” . Particuiate Soids  Parliculate Salids  Patticulate
[ Reduction i Cone. (mg/L) Vield bs) Setb
[Fv) Feduction
Total of All Land Uses withaut Controls 7556 [am I E| 6130
Outfall Total with Contraks 380071 4963z [ 036 [ 3967 [ 9411 B4ES %
et D“'”“;@“Sﬁﬁgfgﬂmﬁs 50554 Veats in Model Rur 07 1263
Coneen Concen- | Concen Poliutant
Polutant tralon-No. | talion -Wih | hation | "olL4art Yield Polutenevield Ty Parcent ield
Contrals Conbols | Unigs | 0 bonies - WIRLONIOE g n
Parliculate Solids 1300 3967 ma/l 6130 9411 bs B4E5%
Total Phasphorus 0.2150. 0.08645 mg/L 1014 0.2051 s 79.77%|_|
Piint Qutput Print Output
Summam to Test | Summary to_csv [ oo el cl
e File [ oo
- Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capital Cost 3 14730 (C/P Impervious Caver Model)
Approsimate
Land Cost X Caleulated  Urban Stream
Annual Maintenance Cost [ § 49 Potom Ouial R Classiication
erform Outfal
Present Yalue of All Costs T Flon Duration “Without Contiels [ 0.71 Poor
Annualized VYalue of Al Costs 303 e Eter ko Wik Convels [ 036 | Paor
27
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Land Uses 1 Jurctions I Control Practices 1 Outfal Tl Ouput Summ. I
File Name:
Pl s\ S LAMM\Trairing Presentations\DNR PP Feb 2015 ebinar PP estmdb.
Qutfall Output Summary
Fercent
FuncffVolume  PercertAuroli  Fho | Paticulale Solds  Pariculete Solids  Patlicuie
ou t] Reduction i Cone. (ma/L) izl (Ibs) 8elih
(R) Reduction
Totalof 41l Land Uses without Contiols 7538 [om [ im0 [ EE0
Quifall Total with Coniols 38001 45g9% [ 03 ] 3967 [ 411 B1EG%
Furent Fle Quiput Snpualized folal S99 ears inModel Fun 07 [ =3
R e SO Pelutart Vicld Polvtant Yiekd Py Percent Yiel
i | oo il teen Mo Conrols -With Contiols. (%3 Recuetion
Paticulale Solds 1300 3367 mall 6130 9411 Ibs 4.5 %
Tatal Phosphorus 0.2150 0.08646 madL 1.014 0.2051 Ibs 7977 %)

Print Qutput Piint Oulput
Summary to Test | Summary ta_csv Total frea Modeled fac]
e e [ T.o00
Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capial Cost ERTE] (LW Impervious Cover Madl)
Approvimate
Lerd Cost 54 Caloulated Utban Stream
Annugl Mantenance Cost [ 43 Pefom Dutal Ry lassificalion
erform Outfal
Fresent Value of All Costs R Flow Deralion Without Controls [ 0.71 Foor
Arnualized Value of A1l Costs OB Gy Clzis Wih Corrols [ 0% [ Powr
26
Lard Uses 1 Junetions Tl iContiol Practices | Outfall T Duput Summary
Flunaft Volume: 1 Part. Solids Yield (lbs) | Par Solds Conc: (m/L) T | summayTabe |
Diata Flle: C:\Files\SLAMM\Training Presentations\DNF PP Feb 2015 WebinarPPT estmdb -
Riain File: ‘wisReg - Madison W1 1981 RAN
Diaie: 012615 Time: 125006 PM
Site Deseription:
Cal # 2 3 4 5 3 7 8 El 10
Conrol Control Conrol Totallnflon | Total  Percent | Total Total | Percent Flan,
Practice Practice Practics Volume [ef) | Duflow lume  Irfluent | Effuent | Load | Weighl
No. vpe Name Volume (cf) | Feduction  Load (bs) | Load (Ibs] | Reduction | Infiuer
or Location Cone [m
1 Porous Pavement | 54 Deviee, LUt 1 54313 75538 38001 4969 6130 9412 8455 1]
. | i
28

27
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Tab 4-1 - Porous Pavement

Control Practice Summary Table

Rain File: WisReg - Madison w1 1351.RAN
Date: 012515 Tine: 12:38:41 P
Site D escription:

Dats File: C:4Files\SLAMMAT raining-Presentations\DMR PP Feb 2015 WebinarsPPTest.mdb

Col # 2 3 4 5 B 7 8 9
Control Control Contral Total Inflow Total Percent Tatal Total Percent
Practice Practice Practice Wolume [cf] | Outflow Walurne Influent Effluent Load
Na. Tupe Narme Volumne [cf) | Reduction  Load (lbs]  Load(bs] = Reduction
or Location
1 Porous Pavement S Device, LUH 1 SA%13 7a538 37380 4972 E130 94.06 B4.66
4
0 1 12 13 14 26 28 29 30 36 E1
Flows lows Percent Influent E ffluent % af b aximum Wolume | Underdrain Final Runoff
‘Weighted | ‘weighted Cone. Median Median Clogging | Subsurface  Infilrated | Discharge Surface Praducing
Influent Effluent Reduction = Part. Size | Part. Size Factar Ponding [f) Vol [ef] Infiltration Events/
Cone [mg/L] Conc [mgrL) [mictons] | [microns) Time [hrs] Rate [in‘hi) | TH. Rains
; 130.0 3967 63.483 7.80 233 o1z 6850 3752484 3737971 87.93 21/86 |

]

29

Available through:
Tools/
Default Model Options

Total
Source
Area
Runoft
PorPav Before
Source Time  Maximum Minimum Porous
Area Rain Rain (Julian  PorPav  PorPav  Pavement
Number Number Depth (in) Date) Stage () Stage (f) (ac-ft)
46 1 0.46 0 0.01 0 001
46 2 058 5 0 0 0012
46 3 025 9 0 0 0005
46 4 0.03 1 0 0 0.001
46 5 039 1 0 0 0008
46 7 0.05 18 0 0 0001
46 8 0.03 2 0 0 0001
46 9 233 23 0.01 0 0049
46 12 051 34 0 o oot
46 15 0.67 47 0.01 0 0014
46 16 061 50 0.01 0 0013
46 18 085 63 0 0 0018
46 20 1.02 66 0.01 0 0021
46 2 148 70 0.01 0 0031

Non-
Porous

Pavement
Area

Runoff
Volume
(act)

clololo oo oo oololooo

Additional Output

»Water Balance File

»Mass Balance File

»Stage Outflow File

»Surface Seepage Rate File
»Detailed Output File

»Stochastic Seepage Rate Detail File

Event Event

inflow  Bypass

Volume  Volume

onto Due to Event Event Event Event

Porous Surface  Overflow  Event Infil Orifice Total Flow Volume  Solids

Pavement Clogging Volume ~Outfiow |Outflow Outfow Balance Reduction Reduction
(@)  (ach) (ach) (ach) |(ac-t)  (ach) (ach) Fraction Fraction
0.01 001 0.01

0 0 0 0 1 0
0.012 0 0 0012 0 0012 [ 1 0
0.005 ) 0 0.005 0 0.005 0 1 0
0.001 0 0 0001 0 0001 0 1 [}
0.008 0 0 0.008 0 0.008 0 1 0
0.001 0 0 0001 0 0001 0 1 0
0.001 0 0 0001 0 0001 0 1 0
0.049 0 0 0049 0 0.049 0 1 0
0.011 0 o 0011 o o001 0 1 0
0.014 [ 0 0014 0 0014 0 1 0
0.013 0 0 0013 0 0013 0 1 0
0.018 0 0 0018 0 0018 0 1 0
0.021 0 o 0021 o 0021 0 1 0
0.031 0 o 0031 0 0031 0 1 0

31
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Control Practice Detail Tables

Funoff Volumg

L

Part. Solids Yield (Ibs) |

Data File: C:\Files\SLAMM\Training-Presentations\DNR PP Feb 2015 Webinar\PPTe
Fiain File: WisFien - Madison 1 1381 RAN

Date: 01-25-15  Time: 12:38:40 PM

Site Description

Contol Practios Type ==
Conlrol Practice NamerLocation ==>

CP# 1 - Poraus Pavement
54 Device, LUK 1 54813

Ran Start Rain Influent  Effluent  Runof Yol
Nurmber Date Tetalfin]  Runoff PFunoff Percent
Vol [cf] Vol [ef] FReduction
el 0513/81 oo 3z27 0 100.00
37 05/23/81 0.0z 1291 i 100,00
38 06/24/81 010 1635 0 100.00
39 05/29/81 034 7630 0 100,00
a0 06/02/81 [iTu] 32 i 100,00
41 08/03/81 oo 3227 0 100.00
42 06/08/81 001 3227 0 100,00
43 06/08/81 033 7356 0 100.00
44 08/08/81 007, 1087 0 100.00
45 06/12/81 043 1013 i 100,00
46 06/15/81 253 8610 am 1503
47 06/20/81 034 7E3.0 0 100.00
48 06/21/81 032 7086 i 100,00
43 06/23/81 051 1240 0 100.00
50 06/25/81 013 2362 0 100,00
51 06/28/81 024 5031 i 100,00
62 070481 008 E7.94 0 100.00
53 0711781 050 1211 56.08 9537
54 07281 014 2589 21.94 §1.53
66 orrzs 088 2325 2075 10.74
56 07/13/81 132 3966 3778 472

57 071481 012 2142 0 100.00

Dala File: C:\Files\SLAMMA\Training-Presentations\DNR PP Feb 2015 Webinar\PPT

Rain File: wisReg - Madison '/l 1381 RAN
Date: 01:2315 Time: 12.38:41 PM
Ste Deserptior:

Control Practice Type ==>
Conrol Practice Name/Locatian ==

CP# 1 - Porous Pavement
S Device, LU 1 54813

Rain Stait Ran | Infert  Effuent  Pailield
Mumber | Date | Total(i) | Pat5o.  Pat 5o Peicent
Yieldlbs)  Yield(bs)  Reduction
% 05413481 i 0.02513 0 10000
7 05/22/81 002 0.1048 0 10000
E3 05/24/81 010 1376 0 10000
E 05/29/81 034 6192 0 10000
n 06/02/81 om 0.02613 0 10000
[l 06/03/81 o 0.02619 0 10000
a2 06/08/81 o 0.02619 0 10000
3 06/08/81 033 5370 0 10000
4 06/09/81 o007 0.8662 0 10000
[ 06/12/81 043 8.224 0 1000
® 06/15/81 253 6388 2259 67.67
a7 06/20/81 034 6192 0 10000
@ 06/21/81 032 5751 0 10000
] 06/23/81 051 1008 0 10000
50 06/25/81 013 1917 0 10000
51 06/28/81 024 4083 0 10000
52 07/04/81 005 0.5513 0 10000
53 07411481 050 9825 0.02718 9372
54 071281 014 2101 0004246 9380
55 o728 06 1867 7473 6040
56 07413481 132 218 1283 60.13
57 07/14/81 012 1.738 0 fhhoo

30
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Modeling Wet Detention Ponds in
WinSLAMM ver. 10.3

iy
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10000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1
i
We will cover . . 7 :
1000 - 2 S L
- Pond Performance T g, 8 | ¥ :
. . E 00 - § g : i " il
« Entering Wet Detention 2 i H H H |
(=]
Pond Data into the g 10 - .
g
é 1.0 4 - 3
0.1 4 : L
0.01 +———T—T—T—T—— LD B s s B
2 = i =
TSS influent and effluent for different stormwater practices
International Stormwater BMP Database

33 34

10000 L 1 1 1 1 L 1 L 1 1 1 1 L 1 L 1 1
—0— Influent
Effluent

Why is there such a large difference in
performance between a dry and a wet pond?

1000

100 +
+ Usually due to scour

— Need at least 3 ft for wet ponds to protect
previously captured silt

— Grass filters look like dry ponds (and the grass
filters can work well, but require lengthy
sheetflows with level spreaders, low slopes, good
grass stands, no pilot channels, etc.)

— Terminology issues (in many areas, dry ponds are
actually percolation ponds or infiltration ponds
with no surface discharges). HIGs

‘Turbidity (NTU)

0.1

Detention
Basin
Manufactured
Device

Media Filter
Retention
Pond

Turbidity influent and effluent for different stormwater practices
International Stormwater BMP Database

35 36

35 36



Tab 4-1 - Porous Pavement

Urban Hydrology Simplifications for Small to

Intermediate Storms
Examined about 550 monitored urban hydrographs that
ranged from small and simple:

PRECIPITATION FLOW
(in./hr) (cu ft/sec)
Water Samples
(3/24)

| T | T2 | T3 | T4 | T5 | T6 | | T9 | TA0 | TA1| T2 T3 | T4 |

0,08 |— Flow* | 40
Precipitation
0.06 | " . . 3.0
*See Figure C-5 for sampling location.
120
L1.0
18 0o 1
e 37
March 23 March 24
37
500.0 4
400.0 -E
up to 3.5 in/hr peak rain intensity 2 e
= . . =
= 3.2 inches total depth in 16 hrs z
% 300.0 B
2 =
T £
- ‘m
E 2000 e
= &
8
100.0 o
0.0 - -
12:00:00 180000 20:00:00 00 00:00 04:00:00
Date/Time
1 Peak S-min Rainfall intensity {infhr)
—— Flow Rate (GPM) 39
39

11/21/2023

PRECIPITATION Water Samples FLOW
{in.fhe) lcu ftfsec]

316
| K3 | K4 | K5| KB | K7 | KB | KD |K-10|K-11|K-12| K-13| K-14|K-15 | K-16 | K-17| K-18]

—_— Flow*

0.4 Precipitation

*$ee Figure C-4 for sampling location,

March 15 March 16 38

38

Observed Urban Hydrographs

Evaluated about 550 different urban area hydrographs from 8
watersheds (1, 1a, 2, and 3 rain distributions and B soils to pavement)

Location Land use area directly # of events
(acres) connected monitored
impervious

Bellevue, WA
SIS L Resid, med. den. 95 17 % 196
Lake Hills Resid, med. den. 102 17 201

San Jose, CA
Keyes Resid, med. den. 92 30 6
Tropicana Resid, med. den. 195 25 8

Toronto, Ontario
Thistledowns Resid, med. den. 96 21 35

Emery Industrial 381 42 60
Tuscaloosa, AL
City Hall Institutional/com 0.9 100 31

BamaBelle Commercial 0.9 68 17
40

10



Tab 4-1 - Porous Pavement

Observed Runoff Characteristics

Monitored Observed Observed CN peak/avg
rains (inches, Rv (average) (range) flow ratio
range) (average)

Bellevue, WA

Surrey Downs 0.03-4.38 0.18 64 - 100 4.4

Lake Hills 0.02 - 3.69 0.21 73-100 5.4

San Jose, CA

Keyes 0.01-1.06 0.10 88-100 3.2

Tropicana 0.01-1.08 0.59 95 - 100 3.8

Toronto, Ontario

Thistledowns 0.03-1.01 0.17 84-99 4.0

Emery 0.03-1.0 0.23 87-99 3.1

Tuscaloosa, AL

City Hall 0.02-3.2 0.60 95-99 4.2

BamaBelle 0.1-1.9 0.80 94 - 100 5.5 -

41

Modeling Notes

*  WinSLAMM assumes a 3.0 ft scour depth for complete settling; reduces
treatment effectiveness for shallower depths.

* Pond routing is performed using the Modified Puls — Storage Indication
Method.

» Time increments are established by the user; default = 6 minutes.

11/21/2023

Complex Hydrograph Creation by WinSLAMM

> Flow rate calculated using Complex Triangular Hydrograph, based on statistical analysis of
hundreds of monitored events throughout North America and for different land uses

> Runoff Volume calculated from WinSLAMM
> Runoff Duration = 1.2 times rainfall duration
> Peak to average flow rate ratio user defined, but usually about 3.8

Residential/commercial sites, Bellevue.

Flow

Time (1.2 = Rainfall Duration]

42

Particulate Settling

> Ideal settling is modeled

> Using Stokes Law (laminar flow) for

. Calculated Settling Velocity
smaller particles

10000

» Settling velocity as a function of Transition from

Reynolds number and particle size for 100 Stokes

larger particles under turbulent flow (laminar) to

conditions Newton AN
100 (turbulent)

> Water temperature (can vary
monthly) and particle density also
affect settling rates and can be
changed in WinSLAMM

Settling Curve

Velocity (ft/hr)
S5

0.01

1 10 100 1000
Particle Size (microns)

——Settiing Velocity (ft/hr) —— Settling Velocity (fthr), R> 0.5

44

44
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11/21/2023

(3

The Monroe St. detention pond
WI DNR and USGS for many years. The data have been used to verify
the wet detention pond routines in WinSLAMM and Detpond

(amongst other ponds).

in Madison has been monitored by the

Flow (cfs)

Storm 25.1: Predicted versus Observed OQutflow

—_—r

Predicted and Obgerved Outflow

| E—

1000 2000 3000 4000 5000
Time (hourg)

Madison, WI (usGs and Wi DNR data)

99
Py jm)
A N
N a
90 A’? =i
G 70 : 5
£ J g
o 50
= 30 - Aég f:‘.dég
N A
. f
: ﬁﬂ g
Ay : ]
1 . }
1 10 100 1000
Particulant Residue (SS) (mg/L)
B Inlet
& Qutlet

Suspended Solids Control at Monroe St. Detention Pond,

47

47

Dissolved Solids Control at Monroe St. Detention Pond,

Madison, WI (USGS and Wi DNR data)

29
4 a
I : DQAU a. .
80 "
HEE @E%ﬁﬁg
g 70 — : =
o
=3 P
3 50
S
30
10 h
o pay
o gay
=R
1 T
10 100 1000 10000
Filtered Residue (TDS) (mg/L)
O Inlet
2 Outlet

48

48

19



Tab 4-1 - Porous Pavement 11/21/2023

Conceptual Issues — Pond Geometry

Particulate Settling and Scour

* |deal Settling: Particle

Additional Storage for Emergency Spillway and Freeboard

‘ ; ‘ path, Is vector.sum Of Water Quality “Live” Storage
_— i particle velocity through
. pond and settling Scour Protection 3 # minimum
— D . “Dead” Storage
— (upflow) velocity

Lowest Invert Elevation

Sediment Storage 2 ft minimum

> L=Pond Length
Z = A —_— = —Q“‘” : \?f\i/uilet\?iptht th h Pond i ” H
. =D == = Water Velocity through Pon The “dead” storage is needed to prevent scour of
> v =Settling Velocity previously deposited material and should be at least 3 ft.
ld\s shown on p:ies 2?—-25d ?f | > Q. = Outflow from Pond deep over the sediment. Sediment storage volume is
etention pond design.pdf an » A= Pond Surface Area i i
outlined on the following ppts also needed and can be estimated using the program, or
" should be at least 2 ft. deep. .
49 50

Scour in WinSLAMM

Effective Scour Ratio vs Stage

9 -

/ Lowest Outlet Invert

Stage (ft)
a2 o o
!
/

%

e

Top of Rock Fill Elevation
Bottom of Pond

0 0.1 0.2 03 04 0.5 0.6 0.7 0.8 0.9 1

Effective Scour Ratio
51

51

12
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Wet Detention Pond Performance

Calculation Data Requirements
* Surface area of pond

* Water quality volume (live storage above lowest
pond water surface elevation, usually the pond
volume between the water quality outlet and the
emergency spillway)

* Depth of water over the sediment to prevent
scour

» Stage-discharge relationship for all outlets
* Particle size distribution of inflowing
* Hydrograph of influent flows

11/21/2023

Pond Geometry

Top of Pond

A

N\ /

66— Heig

ht of Weir \\ /

—1Opening (ft)
; N/

53
Wet Detention Control Dev = N L. J
Pond Number 1 : 5 Cumiaive <] |_Remsve |Sharp Crested Weir Remave | add |
i toge = | [weir Length i) 2000 il
Drainage System Control Practice Volume eir Leng ater
W || &= faci] Height from datunto s | Month |EVERREEN | yiician Rate
o 000 ooooo 0.000 | fbottom of weit opening i) | sl lay)
At - 1o s o = Flow, Initial
n Pan
wet.letentior st d
4 400 20000 4000 Ao oaLn 1, age an
T \Progiam Files (+B6/WinSLAMM < son  250m somp | [ERiom of weir cpening 1Y)
\IDMHURP.CPZ A E———~

gL

: e —— Particle Size
| Remove |Orfice set1 i
Initisl Stage Elevation (1) [300 | & Oiice Diameter (1] [ I nfO rm at ion
2]

Inveit elevation above datum (]

Peak to Average Flow Fiaio: [ 380 19 Murber of oiices in set uet uiv
o - Je— Nov 0.00
t
i Pond emove | Diifice Se Dec 0.00
5 Orfice Diamete [f) 025 =
—{ Jinvet clevation sbove datum (| 350
- Geometry | |imatihane 2 o [ T owe 2]
15 - Seep[a%i ;;iale REIuAlI[D:w]
Enter raction [areater 16 = Remove | Orifice Set 3 it ] ate (ofs]

than O] that you want to m 5 —
R 17 I nfo r atl on Drifice Diameter (1) 0.00 100 0,000

and then select Modily Moy Fond
Pond Areas’ button Aeas

Flow
Average Flow

Lo S
Time (1.2 * Rainfall Duration]

Invert elevation above datum
Number of arifices in set

Remove | Stone Weept
[widkh at bottom of weeper (
weeper side slope [_H:1V)
Upstieam side slope [_H:1V)
Downstieam side slope [ H:1
Horizontalflow path length
5t top of weeper (]
average rock. diameter ]
Distance from bottom to top
of weeper (]
Heigh from datum to
boitom of weeper [f)

Recalculate Cumulative Yolume

Copy Pond Data

Peste Pond Dala |

Remove |Vertical Stani TR

Invert elevalion of sespage
basin inlet above datum (1

Fipe diameter (fl
Height abave datum [ft]

Cancel I Continue ‘

Control Practice #: 1

CP Element #: 1 55

g
€
E v AV 4
3 4 A A 4
g
3 Storage above Dead
' ea
< 3 T Height from Datum —3—ﬁ—— Scour Depth (See Storage
.
S to Bottom of Weir scour note below) 9
S ) Volume
© 2 ——+ Opening (ft)
2 A
o v Scour Depth
w
1
0 Y Datum - Pond Bottom A
Wet Detention Pond Geometry
y 54
Wet Detention Control Devica S ™ [
Pond Number 1 Cumiisive~| __Remave | Sharp Crested Weir Remove | A |
£ i Stage | Area | [weir Length it 20.00)
Drainage System Control Practice Volume: ‘eir Length [ft) water
W | loesl | e Heicht rom datum 1o 500 | Mok BRI ikan fate
[ 0.00 0.0000 0.000 battom of weir opening [ft) (ac-ftiday)
J [ilil]
| L0l 0500 025 Remave |V-Notch Weir = 0
2 il L1000 100 e Angle (<180 degrees) =
Select Particle Size Distribution File | (3| 300 1,500 2.250 5 J Mar 0,00
Height rom datum to 350 oot 010
4 400 2.0000 4.000 bats f ] P
C:\Program Files [xBB]%W/inS LAMM 5 500 3 5000 6.250 ‘offom,of el opening May 020
W IWNDRP.CFZ S ew o ooy | [Humber ot Viticich weie T SEh
7 Remove | Orifice Set 1 u 050
Oifice Diameter (i) Aug 050
Initial Stage Elevation (i} [ 300 8
] Invert elevation above datum (f) Sep 030
Peak to Average Flon Rati: [ 380 [1g Murnher of ciifioss in set Oct 010
1 Nov [ili]
Pond Outlet i Remove | Orifice Set 2 Dee 000
Oiifics Diameter (1) [
1
I f . o B |invert elevation above datum ()| 250, sdd |I HED'":VE |
|atural ther o’
nformation i Hurbes of crilices in se: S e
Enferfiaction(weater [ |1 FRemove | Orifice Set 3 1 fin/] | Rate [cfs)
than 0] that you want to 7 = 100 o
A e Orfice Diameter [f] 0.00]
and then select Modify  Modiy Pond Invert elevation above datum () 000 2.00 0.000
Pond Areas' button Breas Recalculate Cumulative Volume Number of ofifices in <6t 0l 300 0500
400 1.000
Remove | Stone Weeper 500 1250
\With at bottom of weeper [f) 400 6.00 1.400
Flow Copy Pond Data \weeper side siope [_H:1V] 2000 —
Dol Paste Pond Dala ‘ Upstream side slope  H:1Y) 300 Remove | Broad Crested Wi
= i) Downstream side siope [ 1Y) | 300]  [Wei crest length ]
5 = Horizarkal How path length 200 [Weircrest width (f) |
Time (1.2 * Rainfall Duration) attop of weepe! [f Height of wei opening (i
Average rock diameter [ft] 030 Height from datum to
Digtance from bottom to op 200 bottom of weir opening (]
of wesper I
Save this Pond as a Height from datum to 200 Femove | Seepage Basin
WinDETPOND File bottom of weeper (1] Infitiation rate (in/hi] 0.00
Widh of device (i) 0.0
Remove |Vertical Stand Pipe Lenth of device (1] Qo
_ Fipe diameter (i) 200]  [invert elevation of s=epage 0.00
Lancel LContinue Height above datum ({t] 500]  [basin inlet above datum [ft)
Control Practics #: 1| CP Element #: 1 26

55

56
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Wet Detention Control nm_ l

Pond Number 1

wID\NLIRP.

Flow

= Remove | Sharp Crested W Femave | add |
: Stage | res = e 200 Waler
Drainage System Contiol Practice i
] Paces) fach) Height from datumto son | Honh | BN yipa Rate
0 0.00 0.0000° 0.000 battorn of weir apening (i) [ac:ft/day)
J 0.00
1] .00l 05000 el Remove |V-Nolch Weir " 75
2 200 10000 0 || eprrmmre= o
Select Particle Size Distribution File | [3| 300/ 1.5000 2250 SLL0ge E972 Mar 0.00
i m zom Yoo | [Heisht o datum to 350 T 010
(T \Program Files («B6NWinSLAMM 5 S S50 5250 bottom of weit opening (i) May 020
crz s a0 Ganp | LhumberofVHoich weis s 0]
2 Remove | Orifice Set 1 Jul 050
Drifice Diameter [ft] Aug 0.50
Inifial Stage Elevation (f): [ 300
Broad Inveit slevation above datum (1) Sen 0.3,
Peak lo Average Flow Ratio; [ 3.80 Mumber of orfices in st Oct 010
Crested e
Remove | Orifice Set 2 Dec 0.00
= Difios Diameter [f) 025
We Ir \ Inven levation sbove datum (| 2.50] :df ‘ | HE’::VE ‘
ber o of 1 2 alural e 4]
1 et aies 2e S‘ﬁ‘i Sezpage Rate | Dulllow
- o Rel Orifice Set 3 fin7hr) Rate [cfs)
WEIR CREST Orifice Diarnetst] 0.00) 1.00 00007
WIDTH Irvert elevation abBwedatum (f) | 0100 200 0000
e Hurber of orfices in sef 0 300 0500
400 1.000
Remove | Stone Weeper 500 1250
widkh at bottom of weeper [f) q £O0
p '/ eepe side slope [ H:1V) 200
E Upstieam side slope [_H:1V) 300 Remove | Broad
Downstream side slope (_H:1V) | 3.00] | [Wei crestlength [f]
p—— . Horizoritalflow path lenoth 20| | |weir crestwith /)
t ap of weeper (1] Height of weir opening [f) 050
Average rock.diameter 1] 030! | |Height from datum to 55
Distance from bottom to top 5] | betiam o wei apering )
of wesper ()
Y Height from datum to ppm Gl A A
7 bottom of weeper [f) Infitration rate fin/h] 000
5 2 Widih of device 1 0.00
h [ Remove |Vertical Stand Pipe Length of device [ft] 000
3 Fipe diameter 1) 200 |invet clevalon o seepage oo
Height above datum Ift 500 |basin inlet above datum (] .

Control Practice #: 1

CP Element #: 1

57

Wet Detention Control nm_ I

Contral Practice 8 1 CP Element 82 1

Pond Number 1 = T ST Remove | Sharp Crested Wei Remove | Add |
. i 20e rea | [weir Lengih ) 2000 . Water
Drainage System Control Practice Wolume er Leng!
e Wy | s fac) Height from datum to 500 | Morth Ev[fn"/”d':;'f” ‘Withdraw Rte
0 .00 00000 0,000 battom of weir opening (1 [acft/day)
Jan 0.00
if| 100, 050m 0250 Remave |V-Natch Weir E ]
2 2.00 1.0000; 1.000 it Angle (<180 d ] .
Select Particle Size Distribution File | (3| 300 1.5000 2250 srorge £92e Mar 0.00
7 400 20000 2000 Height from datum ta 350 Apr 010
C:\Frogram Files (4281 winSLAMM & e o o o e g May e
VIOWURF.CPZ s — a0 oo | Ihumberorv och wens s Tl
7 Remove | Orifice Set 1 Jul 0.50
. Aug 050
Initial $tage Elevation [f 8 Driice Diameter ()
2 (8 300 a Irnwert elevation above datum (i) Sep 0.30
Feak to werage Flow Rao: [ 3.80 |1 Mumber of aiifices in set Oct 010
11 Now 0.00
= Renovs | osifice Set 2 Des .00
B ! [Drfice Diameter ) 025 i
14 Natural Other [~
15 Stone 518 | Secpage Rals | Qullon | |
Enier facton [grecter [ 15 U} finfhr) Fiate (cls)
than 0] that you want to —
T e v Weeper g bao
and then select Modify  Modify Pond | =
BRI e L Recdoulate Cumilative Volune 300 0500
iccfion of Flaw Guar Waggar
= 400 1.000
o Remove | Stone Weeper 500 1250
o [\width at bottom of weeper (ft] £00 1.400 v
i * weeper side slope [_H:1V)
I weir Upstream side slope [_H:1V) Femove | Broad Crested W
Downstiean side slope [ H:1V) Wit crest length (1]
m Eida 5 Downztrasm i "
A patroam S Y5 Donarean Sids Harizantal flow path length it crest width [ft]
Stopa { H:1) pa [ HAY) :
s N 17, atorua urn == | |at 00 of wezper (1) Height of weir cpening 1) 050
by [ Gemernts Ton of | |verage rock diamete (1) Height from datum to i
e A, *. Distance fram battam to tap battom of weir operning iftl
of weeper (i) i
5. Haight fiom Height fom datmto Fiemove | Seepage Basin
Daum o boitom of weeper [f) Infibration rate fin/h) 0.00
ana iaapar ) . HaMzants! Flow Path st \Width of device [ft) 0.00
[ <6 W1 Hans Wasb @) Length of device [t) 00
Fipe diameter [ft] 2001 |Invert glevation of seepage 0
Stone Wiseper Crass Section Height above datum Ift] 500| |basin inlet above datum ()
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Wet Detention Control Dﬁvl_ .

Pond Number 1
Dr.

ge System Control Practice

Select Particle Size Distribution File

C-\Program Files [+86]\WinSLAMM
\IDNLURP.CPZ

Initial Stage Elevation (. | 300
Peak to Average Flow Ratie: | 380

Erer fraction (greater 18

than 0] that you want to 17
moiy all pond aress by ]
and e

Stage
0]

CP Element # : 1

ORIFICE
DIAMETER
Flow
|- &/
. h,
POND DATUM
Control Practice # : 1

frea
(acres)

ate Cumulative Volume:

Copy Parnd Data
Paste Pond Data

= Remove | Sharp Crested Weir Remove: | Add |
e e Length (1) 20.00) Wal
Volume: i Lengt aler
{act) Height from datum ta soo| | Moo BN ey fate
0000 | |battom of weit opening () (actéclay)
0.250 N Jan 000
Remove | V-Hotch Weir .
1000 b 0,00
Sam | [Wei Angle (<160 dewrees) Mar 000
Yo | |Peskthom datumia 350) At 010
battorn of wei opening (1] - .
8250 | b of eNgtch weiy o
300 ot Jun 0.40
Remove | Orifice Set 1 Ju 050
Orifice Diameter [ft] Aug 050
Inver elevation ahove datum [f) Sep 0.30
Hurmber of orifices in set Oct 010
Nov 0,00
Remove | Orifice Set 2 Dec 00
o [Oriice Diameter 1] 0.25]
] inver elevation above datum ] 250 :”I” |I REU"“;VE L
Nurmber of orf r 2 Sl =
e S1%02 | Sespage R | Dufiow
Femove | Orifice Set 3 (in/hr) Rate [cfs]
~ § [Orifice Diameter (f] 1.00 0.000
Irwvert elevation sbove datum () 0.00) 2.00 0,000/
Number of orifices in set i 300 0.500
400 1.000
Remove | Stone Weeper 500 1280
icth at bottom of weeper (i) 400)
Weeper side siope [ H:1Y] 200
Upstream side slope (_H:1) 2.00) Remove d Crested Weir
Downstieam side slope (H1Y] | 300 [Weir crest length (i) 10.00]
Horzontal flow path length sgo|  [Wei crest with 1) 3.00)
attop of weeper If) Height of weir opening (1) 0.50)
Awerags rock dismeter (i) 030 [Height from datum to 550]
Distance from battorn to tap 20p|  |botiom of we opening 1)
of weeper (] .
Height from datum to 100 Remove |Seepage Basin
battorn of resper (i) Ifilration ate (in/hi] 0.00
= 3 Widith of device [f 0.00
Remove | Vertical Stand Pipe Length of device [l om0
Pipe diameter (i) 200|  [invert elevation of seepage 00
Height above datum (1) 500 | basininlet above datum [f)
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Wet Detention Control Devica NN I

Pond Number 1

Drainage System Control Practice
0
Select Particle Size Distribution File
[C-\Program Files [+86]"WinSLAMM
WIDWHURP.CPZ
7

Initel Stage Elevation (4 [300 | &

3

Peak to Average Flow Rati: [ 380 [10
:

Enter fraction (greater 18

than 0] that vou want to 17

Stage
(0]

0.00

V-Notch

Aiea
[acres)

0.0000

Cunlative =]

2] Remove | Sharp Crested W

Remave | Add |

modify all pond areas by
and then select Morily

Modity Fond
Pond Areas’ button Areas

Recalculate Cumulative Yolume

Flow

Control Practice #: 1

CPElement #: 1

|
g

E i Water
Morith | EBEISIN | Withchan Rete
Bl fact/day)
Jan 0.00
Feb 0.00
e Angle (<180 degrees] Mar 0.00
HedRion il 350 fpr 010
attorn of weir opening [f] May 020
Number of V-Notch weis Ton 040
n Jul 0.50
Oifice Diameter (1] Aug 0.50
Invert elevation sbove dstum (i) 3.0, Sep 0.30
Nurnber of orfices in set Oot .10
Nov 0.00
Remove | Orifice Set 2 Dec 000
Oifice Diameter {1 0.25
1 |Invert elevation above datum ) 3.50] :dd ‘J H"Dm:“ l
Number of arif i t 2| atural ther | +|
e 5‘[;?9 Seepage Rale | Outflow
Femove | Orifice Set 3 (in7hr) Rate [cfs)
Orfice Diameter (f() 100 0.000
Inven elevation abave datum (i) 0,00, 200 0.000
Nuriber of orifices in set i 300 0.500
400
Remave | Stane Weeper con
wich at bottom of weeper (] 6.00
ieeper side siope [_H:Tv]
Upstream side slope [_H.14] Remove | Broad Crested W
Downstream side slope [_H: 1V) ‘Weir crest length (]
Herizontal flow path length Wi crest width [f
at top of weeper () Height of weir opering (]
Averags rock dismeter (1) Heigh from datum to
Distance fiom bottom ta top battom of weir opering [f)
of weeper [1) N
Teich o dai Remove |Seepage Basin
boltom of wesper ] Infitration rate findhu] .00
Z 3 “width of device () 000!
Remave |Vertical Stand Pipe L eriihof covica (1] 000
Pipe diameter (1) Irwet elevation of seepage -
Height ahave datum () basin inlet above datum (1]
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Tab 4-I

Porous Pavement
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|Wet Detention Control ‘ "
Pond Number 1 Comiaee 3] _Aemove | Sharp Crested Weir Femave | add |
Drainage System Ca Velume Weir Lenghh () 20.0]
Sha rp U i Height hm datum ta sog ||| Honn |Feapaation Wiban Ple
. 300 0.000 battorn of weir apening (i) [ac:ft/day)
Crested Weir w_ wx | oo
J00 1.000 %
Select Particle Size Distribution File | |3 300 1.5000 2250 ‘x;"ﬁ?ﬂ;i;ifﬂdf'm] 35 Mar 0.00
o a0 g0 ao | e ENE I A oo
E]\[T\yyja';m Files [x8BNAAinSLAMM 5 5,001 S5000 Mo o3
i 5| bml sz Evaporation - o
Jul 050
7
5 = [ 050
il Stage Eevaton i [0 |2 and Water st || s o)
Feak to Average Flow Rl [ 380 |1 a 2 | o 010
i Withdraw Rate ou [0 |
12
13 Unhoe Diameter [ft) 0.25 ol {
. Invet elevalion above detum (i) 350 — =
Mumber o aif ] 2 2t e [4]
S 15 L £1%2 | Seegage e | ullow
ter faction [greater 18 A Orifice Set 3 Jiadki Bale;
than 0 that you wart to ) - temove [Qrifice Set 700 0000
modly o pond areas by o
dthen select Modiy  Modiy Pond 200 0000
e Aieas Recaculd Natu ral seepage 3.00 0500
400 1.000;
and Other Outflow 500 1.250
pet [f) ! 600 1.400 >
Flow /\ CopyPondData | Juweeer side stope 1 H:1V) 200/
300 Remove | Broad Crested W
A Fi Q—‘
e o \ =] sy See p a g e V) | 300 [Weir crest length (i 1000
ogn| [l crest widh ) 200
Time (1.2 * Rainfall Duration) . Height of weir opening (] 050,
Basin 03 e o devm v

Save this Pond as a Height from datum to ppm
WinDETPOND Fil :
= = Vertical Stand
1 Fipe diameter [ft)
Cancel Il P I pe Height above datum Ift

bottor of weir apening [ft

o 700
Fiemove | Seepage Basin

Iniilration rate fin/hr) 0.00

% Widih of device 1 0.00
Remove | Vertical Stand Lenth of device (] om0
Invett elevalion of seepage .

basin inlet abave datum [f]

B O k|

\@H»\L/IJ

Land Uses Junclons T Control Practices T Qutfal i Duput Summary,
File Name:
‘: s \SLAMM WS LANM 10\ Test Fles AE COM i B\Oshkosh_NHS_pond TPCantiahest smal pord mdb
Qutfall Output Summary
Fercent
Rnoff Percent Runoff Paticuizte Paficulale  Pariculate
Volime Runcff Cosflicient Solids Cane. Solds Yield Solds
feu ] Reduction G} ImgsL) (bs) Reduction
Totalof AllLand Uses ithout Cortiols 3782E05 03 55 EE=)
Oufal Totalwith Controk: FTHEAR 0% 03 [ i ik
m
e e e IHEAE  Years in odel R 087 T T
ono Gonoer: Polutant =
Polutant uation-No. | tston-with | tation | Papeart Vied Polutant vied Ty Percent Yield
Cerlrols Corlrols  Unis orirols - With Confiols
Panizulate Phaspharus 02674 003976 ma/L Bkl 2385 Ibs 6645 %
Fillrable Phosphors 008451 008451 mo/L 1335 1935 Ibs x|
Total Phosphorus 0381 01843 my/L 017 4350 Ibs 51.75%] v
Prt Ot & toTen | TotolArma Modsled ac] A pond has overflowed during a model run. Review outfall runoff
int Output Summy o Texd volume event-by-event output to determine which pond i is.
File TI7.250

. . T eceiving Water Impacts
For this Example, the Wet Detention edg Semyater oo
Pond is the only control practice.
q hout Contols [ 033 [ Poar
Note pollutant reduction. ===

62

Control Fractice #: 1| CF Element#: 1 61
Land Uses Juncions T ContolPracices | Oufal | Guput Summary
Fie Name: . .
= For this Example, the Wet Detention
Pond overflowed during the model ...
Paticulslz
Solids
run - this message flags that fact -
Tolal o AILSATUSES WO LOATSls ] 910t ! e
Outal Total uith Corirols TR 0% ok w18 GEzR 0%
Curet e Qupi: froudied  [TEIEE  veasinodelun \ = —s
Concen Concen-  Concen- Pollutart =
Poltart ralion-No | tralion Wit | tiation | FoIctanYield Polutantvield Ty, Percent vield
alon Mo tiaon Wilh | &N o Conkls -With Contiols |1 eduction
Paticulale Phosphorus 02574 003976 mall g 1] 2355 s 8467
Fiterable Phoschonus 008451 0.08451 moiL 18 1835 s 07|
Tetal Phospherus 018 01B43mgl a0. 4250 bs 51.75% ~
Totel Area Modeled (s A pond has overloned duting a model un. oviow outfall o
Pirk Output Surmaiy 0 Test =) volume event-by-cvent output to detcmine which b
Fie 117250
Receiving Water Impacts
Due To Stormwater Runoff
(CWP Impevious Cover Mode)
provimate
Coetted Oitan Sz
Classfication
] Wikeut Corirels [ 03 Post
Curve Caouiations
With Cortioks [ 033 Poor
63

63

62

Outfall Runoff Volume

Pond Maximum Flushing Ratio

Structure
Failure
(over-
1cmy toppmg) Lo my

Maximum Stage

Outlet Maximum Peak Reduction Factor

\'H

carna s Junclions T I:n“lmlf.a}@es 1 Ouifal 1 Ouput Summary

Runoff Volume \ 1 Part. Solids Yield (Ibs) Van Solids Cone. [marL) il Summary Table

Data File: C*Files\SLAMMWin
Rain File: WisRieg - Green Bay Fi
Date: 0327-12_Time: 5:07:26 Ph

[Ft= Descrption: Standard Land Lile-6ehol with (51 oub and gutters, Ares F(ahu

Coniral Contral Notes Maxlmum Maxlmum Maxlmum Hydauic | Minmum | Runoff
Fractice Practice Flshing | Peak Stage | Volme | Volme  FProducing
No. Type Fisio | Reducion | (f] Out (of) ef) Events/
1l Fains

et Dietertion Pond | Pond Dverflow Fiain #'s: 507 531 533 543 52 1.00 1195 3782083 69803 76176,

64

1G



Tab 4-1 - Porous Pavement

JPond

JArea

» Stage Outflow

Additional Output

» Stone Weeper Flow

[Detention Pond

[Source

umber

162
162
162
162
162
162
162
162
162,
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162

Number

Water

Depth

0.46

0.25
0.03
0.39
0.01
0.05
0.03

0.01
0.01
0.51
0.01
0.01
0.67.
0.61
0.01
0.85
0.01
1.02
0.01

0.01
0.01

0.04

Balance

Performan Summary, by

Maximum Minimum  Event

Pond  Pond
Stage  Stage
(ft) (ft)
367
3.57
338
3.4
355
3.08
3.08
3.04
4.35
3.04
3.03
357
3.04
3.01
394
3.86
325
378
3.2
3.94
338
4.23
3.24
3.15
4.82
3.1

3

Inflow
Volume
(ac-ft)

0.63
0.843
0.277,
0.009
0.476

0
0.029
0.009
5.329

0

0
0.71
0

0
1.026
0.896

1.28
1.56.
2524

0
11.492
0.022

Event
Event
Hydr
Ouflow
(ac-ft)

0.834
0.249
0.013
0.501
0.026
0.029
0.006
5.326
0.002
0.012
0.694
0.018

0.991

0.133
122
0.013
1.402
0.166
2.442
0.046
0.028
11.511
0.008

Detailed Output by Time Step

Pond Water Balance

Event  Event  Event  Event
nfil Evap  Wtr_Wdrl Total

Ouflow  Oufiow  Outflow  Ouflow
(acf)  (acft) (act) (ac-ft)

06
0834
0.249
0013
0.501
0.026
0.029
0.006
5.326
0.002
0012
0.694
0018

0
0.991

cooocococooooooocooooooocococoooo
cooooooooooocoocoocooooooocooooo
cooocoocococoooooocooooooocooooo

Event
Flow
Balance
(ac-ft)

0.03
0.009
0.029

-0.004
-0.025
-0.026
0
0.003
0.004
-0.002
-0.012
0.015
-0.018
0
0.035
0.096
-0.133
0.06
-0.013
0.158
-0.166
0.082
-0.046
-0.028
-0.019
0.014

Total
Outflow
(ac-ft)

Cum
Flow
Balance
(ac-ft)

06 0.03
1434 0.03
1683 0.069
1696 0.064
2198 0.039
2224 001
2253 0013
2259 0019
7585 0.0
7587 0017
7599 0.00§
8293 0.2
8312 0.0
8312 0.003
9303 0.038

10103 0.134

10236 0.001

11455 0.062

11468 0.049

1287 0.207]

13.036  0.041

15479 0.12

15524 0078

15.552 0.09

27.0685  0.031

27.071 0049
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