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Workshop 1e

Module 5e: Wet Detention Basins in WinSLAMM

Problem Description

You are the stormwater engineer for a commercial site that must reduce its pollution load by 40 percent. The site is
fully developed with silty soils. Determine the site’s pollution load if a wet detention basin is installed. Instructions for
modifying the file begin on page 2. A schematic of the inputs for the detention basin is shown at the end of the
example (page 12).

How much runoff and pollution does the site generate (Answers to be filled in throughout example)?

i. Runoff (cu ft):
ii. TSS (mg/L):
i TSS (Ibs):
iv. Total Copper (Ibs):
V. Particulate Lead (Ibs):

What is the percent reduction of TSS (Ibs)?

Steps:
1) Review the data regarding the detention basin
2) Save the file as another name and update the site description
3) Enter the detention basin data
4) Run the model
5) View the output
6) Save the output

Problem
1) Review the data regarding the detention basin

Put a detention basin at the site’s outfall. Start with Example 1a. Follow the steps starting on page 3 to enter the data.

Particle Size Distribution: Nurp
Initial Stage Elevation (ft): 5
Peak to Average Flow Ratio: 3.8 - default
Stage Area
(ft) (ac)
0 0
0.01 0.001
2 0.006
4 0.024
6 0.053
8 0.067
Outlet
Orifice
Orifice Diameter (ft): 0.5
Invert elevation above datum (ft): 5
Broad Crested Weir
Weir Crest Length (ft): 15
Weir Crest Width (ft): 1
Discharge Coefficient (ft): default
Height of Weir Opening (ft): 1
Height from Datum to Bottom of Weir Opening (ft): 6

2) Save the file as another name and update the site description
Save Example 1a as “Example 1g”

Change the description of the file to reflect the detention basin
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3) Enter the detention basin data

To enter the detention basin data at the outfall, click Land Use then Outfall then
Wet Detention

TP WinSLAMM Diata File: [£: 85086 LW WinSLAMM | Eng)\ WinSUAMM Fles' Esmgile 1 det] =ioix
Fle | LandUse Politants Oplions Run LEiites Mep
Residential

Irtiutonal
BL o Commertial
F; Irustrial
‘Other Lrban
w
Cur  Land Lise Biofikr stion »
S E T opmark et e
Catehbuysn o Drainags Contrel »

Total Areac 7.3 Acreu

Ext ﬁn--l

Press F1 for Help

Select the particle size distribution — Click Select next to “Particle Size Distribution File” — go to the directory where the
distributions are stored and select Nurp.cpz — Click OK
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Wet Detention Control Device.

Durtal Control ek Gt |

Total Area: 7.39 acres = Mutlet Options

Pond Numbe: 1 | € 1. Shom Grested Wei
© 2V - Hotch Wer
3 Onfice

| 4 Seepage Bosin

Pasticle Size Distribution File:

w_Critical Particle Size File Maave

] Control Demo Files

Il Rain Files
STRETDAT.CFZ | I Standard Land Use Files
File Type: Dirive:
[Crin Pant files ~.CPZ) = [=e =]

(o] e |

The basin’s permanent pool is 5 feet deep. Set the “Initial Stage Elevation” at “5” - Press Enter - Leave the “Peak to

Average Flow Ratio” at the default of “3.8” — Press Enter

Wiet Detention Control Device

Duifall Contiod Add Outher
oAt o 730 tov ~Dutset Option ¢
Pored Mumbes 1 | £ 1 Shorp Caestod Wl

2N - Noteh \Wel

wl Patticle Sizo Divtrbution File: 7 & lidice
: ' 4. Seepage Batin

€ 6 Wotiwal Seppage
CFZ £ & Evaporation

& 7 (her Dilow

£ 8 Woker Wilhdiawd

[ ]

...

Bioad Laestod Wen
Indtial Stage Elevation [It) L] | 10 Vetical Stand Fipe |
Peak to Average Flow Ratio [ 18 '

[t ] |

Sedoctod Dullets (Mo 5]

T Dbl Cleck 1 E i o Dedetn
WinDE TPOMD Fio

Tima (1.2 * Ramlall Duiatien)

Enter the Stage-Area data by selecting Edit Stage Area Data

& stageareavaiies |

Pond Number 1 .
Area

Dutfal Stage )| (e \;m

Stage (1) 0 0.00 0.000 0.000

Concel | Copirus | Use Shilt plus the amow keys to

To enter the Stage-Area data, enter the data in the box next to the table.

move: though the gid

3/9



1/23/24, 8:40 PM Workshop 1e

The basin has a 1600 square foot permanent pool surface area. The permanent pool is 5 feet deep. The basin has
4:1 side slopes and 1 foot of freeboard.

The Row number will appear to the left of the box. The Column heading will appear just above the box. You can place
your curser on a particular box and it will change the Row and Column. Place your curser in the box for Row 1, Stage
(ft), enter the corresponding Stage, press Enter, (the Column heading will change), enter the Area, press Enter.
Follow the sequence until all the Stage-Area data is entered.

i, Stage Area Yalues x|

Pand Mumber 1

Curnulative
Wolume
[ac-ft]

Area

Outfall Stage [ft] [acresz]

Stage I 0.00 0.000 0.000

Row B I 1 0m 0.0m 0.000

2 200 0.008 0.007

3 4.00 0.024 0.037

4 £.00 0.053 0114

| t bef

Inser a ow befare | Ietfon | 5] s oosr oz
Delete row number: I Delete Flow |
Recalculate Cumulative Volume I
Cancel | Continue |

Usze Shift plus the arow keys to
move through the grid

If you need to insert or delete a row, put the row number in the box next to “Insert Row” or “Delete Row”.

Click Recalculate Cumulative Volume and the program will calculate the volumes.

Press Continue

Enter the outlet structure. The basin has an orifice at the top of the permanent pool, then an overflow spillway 1 foot
above the permanent pool.

First, enter the Orifice. Click Add Outlet

CrGs
Tolal Area: 7.39 acies Dkt Dt i
Pond Humber 1 1. Shaip Crested Weir

2 ¥ - Nolch Wei
iduﬂl?uﬁdushabnmﬂmﬂe: 3 Oiifice
4. Seepoge Basin

\PROGRAM 5 Nalural Seepaga

LESAWINSLAMMANLURP.CFZ B, Evapoation
7. Othar Dutflow
B Woates Withdy avel

8 Brood Crested Weir
Initial Stage Elevation ] | & 10, Vetical Stand Pipe

Peak to Avetage Flow Ratie | 380

Edit Stage Asea Data | Edit Existing Dutlet

osmg:ui?hw-u 5)
Save this Pand 2 2 Fubis tReh i Eotor Deln
WinDETPOND File

el

|

Time: [1.2 * Rainfall Duration]

Select 3. Orifice — The Orifice Outlet input screen will appear. Enter the “Orifice diameter” and "Invert elevation above
datum” — Click Continue
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Outfall
Pond MNumber 1 Outlet Number 1

1. Orifice diameter [ft] Iu_5
2. Invernt elevation above datum [ft] |5|

Cancel LContinue

Delete |

“Orifice” will appear in the Selected Outlets in the lower right side of the screen.
[Wet Detention Control Deviee
Dustiall Controd A Duthet

Total Area: 7.39 acies
Pond Humber 1

Dutlet Dptions

Select | Patiche Size Distiibution File:

PRGN
LE S4wIH SLAMM\NLIRP.CPZ

Initial Stage Elevation (] | 5

Peak to Average Flow Ratio | 3.80

Edit Stage Area Data Ed%t Existion Outlet

DSuhl'.luttllihls [Max. 5]
Save thiz Pond a3 & e
WinDETPOND File 1 - Dyifice

| Continue | pelete Pond

Times [1.2 * Aainfall Duration)

Enter the Overflow Spillway. Click Add Outlet — Select 9. Broad Crested Weir — Enter the data describing the
Spillway — Click Continue

Broad Crested Weir

Outkall

Pond Humber 1 Outlet Number 2

1. Weir Crest Length [ft] [15

2. Wen Crest Width [t] |1
3. Discharge Coefficient [English ||]
Units]

{+ Default Discharge Coefficients

4. Height of Wen Opening [ft] Iz
5. Height from Datum to Bottom
of Weir Dpenina [it] Iﬂ

Cancel LContinue Delete |

“Broad Crested Weir” will appear in the Selected Outlets in the lower right side of the screen.
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Wek Detention Control Device

Outtall Contral A Dalad |

Total Area: 7.39 acies

Ouslat Options 1
Pand Number 1 €1, Shop Creptod Wes
Seloct | Pastice Sire Distibution File: ::
4 4
AFAOGRAM 5. Hafual Sy
SYWINSLAMMNURP CPZ £ §i Evaporal
€= 7. Othes Outlion
i i
5 5 o
Initial Stage Elewation [it) 5 ~

Peak to Awersge Flow Ratio | 380

Edit Stage Area Data [ S Epaing O stisd

Soloctod Duthels (Max. 5]
Doubls Click to Edil or Doletn

Save this Pord a5 a
WinDE TPOHD File 1 - Orihce
. 2 - Binod Crestod Wen
Lonkinue I Leletn ?-ﬂ[

Time [1.2 * Rairdall 0w akion]

If you need to edit an outlet structure or delete an outlet structure — Click
Edit Existing Outlet, then double click on the outlet structure to be edited.

Now all the data describing the detention basin is entered. Click Continue

Save your changes

TF Wl AMS Drata File: [0 S5006 LW WinrSLAMM Eng WinSLAMPM Filey'| Exanslel ealat] ol =i
(Fie Landime Folutants Optors - Fun itlites  Help
L
CpL
Save Irged Data . - . »
T ey i - = . s
= WS et dat
Lifgn AT WirDET Lared i OB Peain SandlySLLI Parks Saredl ok
i L Ll Ui Pl . G RarkSLL Chaey ook
i e fanryendada =
Exk
——— L
Cimieed Fie Status 72| Plapmmound 2
73| Dviveways § 23 Entored
[ Cutrent Filo Data Enleaed 8] Dyivevays 2
Land Use Aroas T2 | Drivaways 3
e 76| Siduvealka/Walks 1 00s Entownd
Rasadential Arsa: 0.00 Aciex T _| Sidnwale walks 2
Institutianal Area: 0.00 Acres |78 _|Siennt Asna 1 Lk} Enboind
Commercial Atea: LB Acea |13 | Sient Asea 2
Inchusirial Asea: 0.00 Acres —“"f"“".""’wmu
Ethees Wibrasn A 000 Acres  |—81_{Laoe Landic
Froeway Asea 008 Acres  |—Ed Lamge Landscaped Ars 2
Totsl Anen: 7.39 Ares B3 Ui welopod Arma
BA Sl Landecaped Avea 1 nE3 Entoied
B | Small Landscaped Ara 2
BE | Small Landscaged Aiea 3
Exit Program 87 |leolated Area
= B | Other Pervaous Asna
Bress F1 fos Holp 89| Other D Coctd lajp Asea
30 | Other Part Cnetd begs

4) Run the model
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5) View the output

Workshop 1e

T WinsL AMM Tt a File: [C\B5006 LIW WinSLAMEng' WinSLAMM Files) Example |ie dat] =100 =]

Pl LondUss Pollitants Ophiors | fun Ubltes  belp

.

£2_|Roaks 2
Cureent Land Uge: Commarcial __63_|foofs 3
64| Rooks &
Curment Source Area B5_|Roofs 5
__66_|Paved Parking/Slorage 1 256 Enbered
__E7 | Paved Paking/Storage 2
__BB_|Paved Paking/Siorage 3
e = =
d |70 |unpaved Pring/Stocage.
__F1_ | Plagground i
Cumard Filo Stotis | 72| Plagmound 2
3| D i 215 Entered
[ Canront Filn Data Eniseod 74| Dviveways 2
Lo s A 75 _| Dniveways 3
L 76| Sidemolks/Walka 1 [T Entored
Residertial Aroa: 000 Acies | 7| Sidewalke/ ks 2
Iatitiitisnal Alea: 0.00 Acies T | Sueet Area 1 o Entesed
Commarcisl Arma: 7.39 Acres 79| Sheet Area 2
Imdustrial Arac 00 Acrer B0 |Shest Ares 3
Other Urban Asoac 0.00 Acres | —81_|Large Landicaped Asca 1
Froavay Aina: 000 Acres |82 |Laie Landicaped dura 2
Total ima: 799 heres | B3| Undeveloped fuea
d 84| Small Landscaped Asea 1 (T3] Entored
__B5 | Small Landscaped Ares 2
86| Small Landscaped Area 3
i 07| tnoksted Aura
FitFroman B _| Dthes Pervious Aren
89| Oithes D Crctd inp Area
Frian £ fon Holp 90 | Othes Part Crctd Imp

Execute Program ]

Save File and Execute

Save File with a Different Name and
Execute

Cancel Program Execution

How much runoff and pollution does the site generate (fill in the table on page 1)?

W WinSLAMM Model Dutput =T 4
Fia ‘ew
FuncliVokme | PaticulsleSobds | Fokutanls | Duput Summary '|
Fils M e F-Wwwﬁﬁmmmﬁwuwuu
Parcant
Aunolf  Peicend Pasticulste Paticulsle  Paiticulste
Vehme  Funelf Soked: Canc. Sobdsiekd  Sobds
jou ]  Reduckion (o] Fledhuction
Totdl Befcee Dianage System TolABE B 153 430 Bam
Total Altes Dranage System [ 561484 | 000 % 153 30 [ amx
tmw. = T
Total Area Modeled (2] [ 7.39
Tokal Contol Practics Cosls
Capdal Cost aE Prink Dutput 1o
s CmmSmumn
Land Cost R Fie
Arewal Mantenance Cost I he
PreseniVale ol ANCasts [ iR FEAC i e b
Arewsshoed Ve of M Cotts [~ R

i. Runoff (cu ft): 561,503 cu. ft.
ii. TSS (mg/L): 71.59 mg/L

i. TSS (Ibs): 2,507 Ibs
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el
e Yiew
Runoft Vohawe | Pasticuiate Sobds
Concentiation If
[Dta Fie: Esairghe 11 DAT

Fiain File: M5SH1381RAH
Drater (30505 Tume: 25647 FM
Sie Dessrpter: Example 1/

Summaty of Rured] Producing Everte
Fan Tolal
Totd Eelore

[nches) | Cranage:

Systesn

M 0Mm GEINEDE
M 2589 DUOEEM
FI'W Avve:

Total Area. with Drasrage snd Outfall Coetiols - Vield of TOTAL COPFER (b

Tolsl Total
After
Dranage Dl
Systeen Conlrok:

BENEDE 53706
Opssn4  D.OSEE
002668 002150

OE7ES 05285

Total Ares, vaih Dranage snd Oullall Cortiols - Yield of FARTICULATE LEAD fibs)

iv. Total Copper (Ibs): 0.5285 Ibs

Summaty of Rurcll Producing Everts
Fan Total Total Tola
o | . | o, |
) [ i
Sustem Swatem Conirals i
| +[
lEix
Fila  Wiew
RuncliVolame | PasicuabeSolds | Pallutants. 1 Outout Suenmary
Conorhalion ) Yield (ibs) 1 Pescora SAConnbuson
Diats Fie: Exampls 11 00T -
M, 00 BEIIEDE GENEDE S
Masinwasc 25)  DOSED4  DOSGH4  0.056%5
FlwlAve OZEEE OOCSER 0010
Totat E-ali] 08785 OE7ES 05265

Summary of Rurelt Producing Events
FRain Total
Totsl Befors
[mches) | Dransge
System
Minieroem 0 5156606
Masrtusn: 25 01033

FIWA A =
s

Toksl Aran, wih Dransge snd Ouilall Cortiol: - 'ield of FARTICULATE LEAD )

Tolsl Talal
i Aot ﬁdd'm
rarisge sl
System Conircés
S156E06 7 524E08

0a0s 007
OD4s44 D023
= 05479

v. Particulate Lead (Ibs): 0.6479 Ibs

6) Save the output
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" WinSLAMY Dt File: {15085 LW WinSLAM®, =1oi x|
] 1o
E Duipet S ummany
= Parcerd 54 Corbution
U] [[CstaFie ExampreloDaT T B =
(e 253 e eboct &
U] [Fnsve 00 sﬂmtlm =
Totat 210 06
[ Runofi Volume jeu it
o A il ncnge ot it
Surmmany of Fruncll Producng Event Pasiculate Sokds
Fan Tt
Totsl Belot | [# Concentration
frsch] Dirssreag
Sysler [ Yield
i 00 BISEE I SA Yield Conftribution
[ [ Masienna: 259 01
1 | s dve 0o Pollutants -
1] [ |rceat 210 1 ;
i % Concentration
: [ eeld (s
[T Percent SA Contribution
o | fancal | oE | o[

Pizss F1 for Help

[

———————
| 90 | Othes Part Cnctd Imp

File Created il

\y The file Example1g.csv has been created in the directory “C:\85086 LW WinSLAMMIENgIWIinSLAMM Files\",

[

x|

d. What is the percent reduction from the basin of TSS(%)? 42.89 %

Alternative Scenarios (if available time)

b. Question: Instead of 40 percent, you would like to control the pollution from the site by 80%. How do you modify

the detention basin to achieve that goal?

Answer: Increase the volume and permanent pool surface area and/or further restrict the flow leaving the basin.

Top of Basin

7 e

A N yd
6 | Height of Weir \\ //
= Qpening (ft
: pening (ft) N 7
Y
4 F 3 rFy r
Storage above Doad
3 r Height from Daturmn Scour Depth Stea
——to Bottam of Yeir v Dlrage
2 L Opening (ft) miume
b4 Scour Depth
1
O# Datum - Basin Bottom h 4

Wet Detention Basin Geometry
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