1/23/24, 8:40 PM

Workshop 1e

Module 5f: Swales 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 swales were used for drainage instead of curb and gutter. Instructions
for modifying the file begin on page 2.

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

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

What is the percent reduction of TSS (Ibs)?

Steps:
1) Fill in the data regarding swales

) Save the file as another name and update the site description

) Enter the swale data

) Run the model

) View the output

)

Save the output
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Problem
1) Fill in the data regarding swales

Change the site’s drainage from 100 percent curb and gutter to 100 percent swales.
Enter data describing the swale. Assume soil is silt loam and site is classified as
Shopping Center Commercial. Follow the steps starting on page 2 to enter the data.
Some data has been filled in for you. The answers to (1) can be found on page 2.

Swale infiltration rate (in/hr):

Swale density (ft/ac): (Total Swale Length/Total Area of Site)
Total Swale Length (ft):
Total Area of Site (ac):

Typical Bottom Width (ft): 3 feet
Typical Swale Side Slope (H ft / V ft): 3:1
Typical Longitudinal Slope (ft/ft): 0.01 ft/ft
Swale Manning’s n: 0.027

Answer

Swale Data

Swale infiltration rate (in/hr): 0.15 inches/hr
Swale density (ft/ac). 102 ft/ac
Total Swale Length (ft): 757 ft
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Total Area of Site (ac): 7.39 acres
Typical Bottom Width (ft): 3 feet
Typical Swale Side Slope (H ft: V ft). 3:1
Typical Longitudinal Slope (ft/ft): 0.01 ft/ft
Swale Manning’s n: 0.027

2) Save the file as another name and update the site description

Save Example 1a as “Example 1b”. Save the File in the same location as Example
1a. Click File, then Save As to save the file with another name.

Click Current File Data to enter in swale data

TFiwinSLAMM Daba File: [C:\BSE06 LW WinSLAMMY Minn Course’\ Example 1\ Beample o] =101 x|
Source Aisa Soumce
SLAMM Data File: o Sose fma focres) | ! o [ e
r""‘“ TB.0AT 1| Aools 1 148 Enteind
62 | Rools 2
Current Land Use: Commercial £ Aools 3
E4 | FAoolz 4
Curent Sounce ES | Rools 5
g 2 BB | Paved Parking S tonage 1 256 Entered
BT | Paved Parking/Storage 2
BB | Paved Parking/Storage 3
63 | Unpaved Prkng/5torage
T0 | Unpaved Prkng!Storsgpe
1| Plapground 1
Cusrent File Gtatus | 72 | Playground 2
-1 73 | Driveways 1 235 Entered
| Curent File Dota Entered 74| Diveways 2
75 | Driveways 3
LRI 76| Sidewalks/Walks 1 0.06 Entered
Residential Area: 0.00 Acres TT | Sidewalks walks 2
Inatibulional Area: 000 Acies TB | Shest Area 1 o: Entered
Commsrcial Area: 7.79 Acies 79| Steet Arca 2
Industiiol Area: 0.00 Acies B0 | Street Area 3
Dther Urban Area: 0.0 Acs B1 | Large Landscsped Area 1
sz ** [ T82 |Large Landscaped Arca 2
Freeway Area: 0,00 Acres
Total Area: 7.3 Acres |03 |lindevelopad Asa
B4 | Small Landzcaped Area 1 nE3 Entered
__B5 | Small Landzcaped Asea 2
86 | Small Landzcaped Area 3
lzolated Avea

Exit Progiam |

Prezs F1 for Help

Other Peivious Area
Mther Din Crctd Imp Asea
Other Pait Cnctd Imp

83'!3

Change File Description to reflect swale drainage — Select Edit next to “Site Descrip:” —

Enter swales to reflect drainage system — Click OK
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Eolit | Svest Diebvany il Gelect L) me_hm Tk M 1
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3) Enter the swale data

Select Edit next to “Drainage System” — Enter “1” by “Grass Swales” and “0” by “Curb
and Gutters, Valleys or Sealed Swales in fair condition” — Click Continue

W Ui WinSLAMMIE ngiivinSLAMM Files\Examplel s dat

£ | Sie Descipt qu.r i S, Disechy Lonnectted D1anage, Sy S0ls. 5 wale Dranage
Drainoge syitem

Ext fSucl
Enter th leaction ol sach type of drsnsgs
EdA | Fosin Pl wytlem serving the tludy sina:
1. Geass Swabey m
Eﬂ ::[?: ' Erter swale dabn immedindely
2. Undoveloped Roadside: fooen i

Eddt | Pobiai P 3. Cutbs and Gulters, Vallogs_ o Sealed
Smales in poni condition of vedy [lat [0

Funcll Coalt &, Curby and Guibers, W Sealed
Ea iche ety O

Edit | Patcusie5 5 Curb and Guiters, Vallngs_ o Sealed
_I Swaled in good conbtion o1 very sheop ﬁ

Edal | Patculste F : Thee lohal mast equal 1. Tolal  1.000

Edn | Sieet Debvesrras FW
= Rendertisllll 1 jncluserial LU
 Instiuficnal LU ™ Dihes Litban LLE Change o Steet Diekomsy Fies o Match e Cunent Fie |
1 Commescial LU

Enter the data describing the swales — Click Continue Ignore the “For Cost Analysis
Only” section. We will be working with that later in the course.
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Click Continue again to get back to the main screen

Save your changes
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"Fiin LA Data File: [T 5086 UW WinSLAMPM Eng' WinSLAMM Files) Example

| Filg Loned s Polutecks Optiorss  Fun  LRilthes  Help

N
Open...

e AS....
Crtpt Coplioanes. .

(|00 LW WSLAMMERGYWISLAMM File|Example 12, dat
L1 hgroupiWiskerilssources|WinSLAMM_WinDETRONDSt anderd Land Uiss Fleso Contros], &8 fLain Sand|SU0 Parks Sand, dat

L hgroupi W sknrR esources| WinSLAMM_WinDETFONDAStanderd Land Use Flesiilo Controks, 58 FainiSLU Stip Commercial Clary.dak
Liborkipeopscts1BMZIENGISLAMM Anslysis|Proposed EMPSISTR Clay she.dat

Eﬂﬁwﬂl

Pizzs F1 fos Help

Small Landecaped Aiea 2
Small Landscaped fusa 3
Isolated Area

Dthes Pesvious Area
Oither Dm Crctd Imp Aseas

Exk
L) L]
Cument File Staber | [ 72 Plapvound 2 e )
[ Camtont Fie Data Enteed 74| Drivamags 2 ' rhased
75 | Driveways 3
T, 76| Sidewalks/walks 1 .05 Entered
Resdential Aisac 00 Azves T _ | Sdewalks Walks 2
Institutional Aseac 000 Acres TH | Strent Aaea 1 o Entered
Commaicial Area: .39 Acios 3 :lrﬂthug
Industrial Asea: 0.00 Acres [ BH_{Strent Asea
Dther Urban Assac  OL00 Actes |31 Lasge Landscaped Asea |
ool S0 Aeree vy Il-l:trulnpudrdh“ ?
[t ]
Lota Ao T3 Actes |Ton ] sl Landucoped A 1| 063 Entered
B5 | Small Landscaped Area 2
5 | Small Landccaped Area 3
87 _|lzolated Aioa
e 88| Other Pervious Area
Otheer Dir Crctd lmp Arma
prass BE e el _%' Dther Part Crctd Imp
4) Run the model
Run the file
TF 051 AMM Data File: [C2 85086 UW WinSLAMPM Eng' WinSLAMM Files\Example] e.dat] =100 =]
Fle Lordllse Pobutarks Options | Run LRikies  Help
m Souice
SLAMM Data File: e i facre] i (st
wampdel e AT B1_|Raols 1 1.48 Erilered
62 |Rools 2
Cuvent Land Use: © cial £3_|Rools 2
64| Rools 4
B 65 |Raois 5
ot e 66| Paved Paiking/Storage 1 2.56 Entered
BI_|Paved Parking/Stlorage 2
68| Paved Paiking/Storage 3
Curent File Data, ., 58| Unpaved PringlSlotage
0| Unpavied PringdStonsge
T | Plagyground 1
Cument File Gtatus I T2 | Plagground 2
71 | Daivewaps 1 235 Ertazred
[ Cumont File Data Enteved T4 | Driveways 2
Land Ui T | Driveways 3
L 6| Sidewalks/Walks 1 0.08 Entered
Hesiential Asea: LD Acres FT | Sidewealks W alks 2
Inatitutional Arsa: 000 Acres T8 | Siret Ama 1 o.n Entered
Commircial Area: 7.39 Aciaz r_|Stieat Area 2
Industiial Arca: 0.00 Actes |80 | Stieat Aea 3
Othes Uiban Ares: 000 Acres |81 | Laige Landscapad Area 1
Fienway Area: 0.00 Acres | —BE| Lange Landscaped Area 2
Total Area: 739 Acces | —23| Undovaloped Area
; B4 |Small Landscaped Area 1 063 Enlered
_ 85 |
_ B |
__ar |
o B8
[i:]
50

https://web.archive.org/web/20100613165832fw_/http://rpitt.eng.ua.edu/Class/StormWaterManagement/M5 Stormwater models/M5 Internet material/...

Dther Paat Coctd lmp

5/8



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

Execute Program ]

Save File and Execute

Save File with a Different Hame and
Execute

Cancel Program Execution

5) View the output
How much runoff and pollution does the site generate (fill in summary table on page 1)?
-l

File  Wiew

RunclfVoume | PaticusteSobds | Polutanits |  Output Summary I

File Name: Fm U WinSLAMM Minn Cowssh\Exampds TVE wample 1h.dat

Percent
Runalf Peicent Pasticidate Paticulate  Paticulsle
Wokme Funolf Sobids Conc. Sobdseld  Sobds
[c:u. (] Fleducton [FmgL) (k5] Reducton
Total Before Drainage System | Base [ 1253 | 4390 Base
Total Aftes Drainage System | | | 0% [ 44z

osmeossones (B (D

Total Area Modeled [ac) [ 7.39

Tolal Control Prachce Costs
Capital Cost HAA Prink Output Summary to
Land Cost IT l:mmsﬁmvm
Annual Mantenance Cost [ 1A
Present Value of All Costs 7y Hi‘tﬂumﬁarwtn
Arvushized Value of Al Cotts [m

_— |
i. Runoff (cu ft): 540,579 cu. ft.

i. TSS (mg/L): 124.4 mg/L
iii. TSS (Ibs): 4,195 Ibs
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Il WinsSLAMM Model Dutput
Fila  Wiaw

Workshop 1e

( Runciivoume | PaticulsteSobds | 1 Oupu Sunmay
Concentition | Yield [ibs) | Percert 54 Contibution |

Drats File: Example 10 0AT

Ram Filee MSH1381 RAN

Date: 030505 Time: 1:26:33 P
Site Descaphion: Example 1e swales

Summany of Aunoff Producing Events
Rramn Total Total Total
Total Befoue At Alftar
fmches] | Dramage  Drainsge Ditfal
Systam System Controls
Il irurnun 00| BESEOS 5258E06 5.58E.06
M s 259 0.0E504
FI'wt Ave: 002658
Tatalk 210 0E7ES5

Surnenaty of Rurnofl Producing Events
Flasry Taotal Total Todal
Total Befoe Alte Alfber
[irches] Dramage  Drainage Olutial
Susgtem Swsterm Caritrols

Total Area, with Drainage and Outial Controls - Yield of TOTAL COPPER [lbs)

Total Area, vath Drainage and Dutial Controls -ield of PARTICULATE LEAD [fog)

4 | ]
iv. Total Copper (Ibs): 0.6605 Ibs
il
File  View
[ Runlf Yohume [ Paticulate Sobds | Pollutants 1 Dutpad Summasy |
[ oo | vieoen | Fecen st conin
Drata File: Examples 1b.DAT -
Ran Total Total Total
Total Befoe After Biter
[mches] | Dranage | Drainage Dt sl
System St Controz
Mirdmim: 00| BEVEOG 5.258E06 5 758E.06
M anarmuam: 259 008504 0.06583 006583
FIWwt fove: 002653 002699 00265
Takak 210 0ETES (1 BE05 0 EE05
Tolal Asea, wilh Dransge snd Outisl Condrols - ield of PARTICULATE LEAD [lbs)
Sumenaiy of Runcfl Producing Events
Rz Tedal Total Todal
Total Befoie After Afver _I
[mches]  Dramage | Drainage Outfal
Syztem Swystem Conirols
M 00 SS6E-06  1.034E-05 1.034E-05
M s 259 01053 01090 0100
F1Wwt Ave: 004444 00445 kY,
Total =10 11 1 108
Iﬂ
4 | *

v. Particulate Lead (Ibs): 1.081 Ibs
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6) Save the output

s LandUse  Fo f

f Rurch Volumo
Concentaton
| [CataFae: Erarrgiein DAl
M i am 253 00
0 [ | ave 0.0z
Totat 210 06

Total dues, wath Dianage and Dutlsl
Summesy of Runoll Producing Event

Rian Totsl

Tetal Beloi

[k Direarsag

Syster

i 0 BISE
Wit 259 i
1 v o4
Totat 210 1

|

" nSLAMP Dt File: | £ BS0E6 1TW

Workshop 1e

Ly Cpbiong B UEllies  Heln
| I WinSLAMM Model Output | printing Dptions
Fie (o

Send To

" Printes

= File

Seboct Ilem(z] to Prant
Rrurll Volume

[+ Rureoll Volume [cu it)
[7 SA Runall Vol Contribution
Earbculate Sobds

¥ Concentration

[ il

™ SA Yield Contribution

Euallutants

[+ Concentrstion

[+ “foeld [Bha]

[T Peicent SA Contribution

o | o]

=108 x|
=loixff
] Output Summary
Percent SA Cortrbution
o[ ]

I Press F1 for H
Al 90 | Othes Part Coctd Imp

[}

File Created

\il) The file Examplele.csv has been created in the directory "C:\85086 LW WinSLAMMIEng|WinSLAMM Filesy”,

=

X

What is the percent reduction from swales of TSS(%)? 4.44 %

Alternative Scenarios (if available time)

a. Question: You have chosen to use engineered soil with an infiltration rate of 2 in/hr.
What happens to the runoff and pollution results? Why?

Answer: Runoff and pollution are decreased. The engineered soil has a higher
infiltration rate than the native soil, thus allowing additional runoff to infiltrate.

b. Question: You have chosen to increase the swale bottom width by 2 feet using the
native soil. What happens to the runoff and pollution results? Why?

Answer: Runoff and pollution are decreased. The wider swale allows for more
surface area for runoff to spread out and infiltrate. The decrease is not a linear
relationship because the smallest storms are infiltrated completely — only the

slightly larger storms and above are affected by the wider bottom width.
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