Grass Swale Example

Grass Swale Example

For this example, we will start with the model file we created for No Controls and add grass
swales. All of the source areas in the Commercial 1 Land Use will be routed to the grass
swales.

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

Hlli Open SLAMM Map File l [mtim]
CJ\_J | .‘: Cump.uter » OS(C) » WinSLAMM Files » Example Files » urban water class files - |¢,| | Search urban watel files 0|
Organize » MNew folder B= @

Podcasts = Mame ’ Size Date modified Type
E o Ilz__]lb_Gra;s -S:wél.es.m.dg IIJSE KB 3/3/2 -J.:l- :SBISI-;‘I- .-r'zil.é.rc:c.frﬁcce::
h& Homegroup - [T = e K 014 T Y T Ac
2] 1c Filter Strips .mdb 1,076 KB 2014 7:58 PM Microsoft Ac
i oo @__] 1d Biofilter.mdb 1,084 KB Microsoft Access ...
"M Comnputer f s A
P . E @I_] 1e Porous Pavement.mdb 1,080 KB Microsoft Ac
. 05 LC) : 2] No Mangement Conditions.mdb 1,076 KB Microsoft Ac
& SRecycle.Bin
. Apps
o current files Tl
J dell
A Documents and Settings
. Drivers
extensions
. MS0Cache
. PerfLogs
Program Files
. Program Files (x86)
. ProgramData
. System Yeolume Information
. Users
. Windows
. WinSLAMM Files
Basic Land Use Files G
File name: 1a No Management Condition.mdb - [SLAMM Database File (*.mdh) ']
[ Open iVJ | Cancel |

Change the Site Description in the Current File Data to reflect the grass swales.
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-

Current File Data

SLAMM Data File Name:

CAWInSLAMM Files\Example Fileshurban water class fileg\Grass swales.mdb

Edit | Pollutant Probability Distribution File:

Edit | Runoff Coefficient File:

Edit | Particulate Solids Concentration File:
Edit | Steet Delivery File [Select LU
(* Residential LU Other Urban LU
" Ingtitutional LU~ Freeways

" Caommercial LU
" Industrial LU

Source Area PSD and Peak to
Average Flow Ratio File:

E dit

|lze Cost
[+ Estimation
Option

Select Cost Data File

Feplace Default alues
with theze Current File Data
Walues

IJze Default Values

Site Descript: | Grass swales, commercial development *
Edit | Seed -42
Edit | Rain File: C:\inSLAMM FileshR ain Files'AL Bimingharn 8739 RaM
Start D ate: 01401 /94 [ “Winter Season Range
_Edit | EndDate 1273198 cpan o winter (mm/dd) End of ‘wirter (rm/dd)

C:WinSLAMM FileshS outhEast April 05 201 4. ppd=

C: 4 inSLAMM FileshSouthEazt April 05 2074, rews

C:WafinSLAMM FileshSouthEast April 05 2014, pecs

C:"WinSLAMM FileshSoutheast street RES . std

Change all Street Delivery Files to kMatch the Current File

C:WWinSLAMM Filesh\PSD source area S5C.cav

C:WwfinSLak b Files \Birmingham Cost Data cey

Feplace all Particle Size
Digtribution Files with the

Cancel ‘ Continue ‘
Program Drefault file(s)

Disconnect the map network and add the Grass Swale control measure. Reconnect the

network.
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Wil WinSLAMM v 10 Data File: [CAWinSLAMM Files\Example Files\urban water class files\Grass swales.mdb] - [Land Use Mode_ o oo S

B3 File Current File Data Pollutants Tools Run  Utilities Help - [ =
FES | 56| £ o 6 | | | ce]lbe] []rs| Of k| P9+ || %l
Land Use:
Commerdal 1
Source First |Second =
i?x:;ci Source Area (:crre:s) Area Conh_'ol Conh_'ol |
Zarameters Practice |Practice
39 [Streets 3 - -
40 |Streets 4 - -
41 [Streets 5 - -
42 |stects6 - - Commercial 1
43 [Streets 7 - -
44 |Streets 8 - -
Landscaped Areas 3.270
45 |Large Landscaped Areas 1 2.140| Entered - w| - - .
46 |Large Landscaped Areas 2 - - Junction 2
47  |Large Landscaped Areas 3 - -
48  |Large Landscaped Areas 4 - -
49 |Large Landscaped Areas 5 - -
50 |Large Landscaped Areas 6 - - DS Grass Swales # 1
51 |5mall Landscaped Areas 1 0.630| Entered - w| - -
52 |5mall Landscaped Areas 2 0.500| Entered - w| - -
53 |5mall Landscaped Areas 3 - -
54 |5mall Landscaped Areas 4 - -
55 |5mall Landscaped Areas 5 - - Junction 1
56 |5mall Landscaped Areas 6 - -
57 |Undeveloped Areas 1 - < B
58 |Undeveloped Areas 2 - -
59 |Undeveloped Areas 3 - -
60 |Undeveloped Areas 4 - - Outfall
61 |Undeveloped Areas 5 - -
62 |Undeveloped Areas 6 - -
Other Areas 0.000
63 |Paved Playground 1 - -
64 |Paved Playground 2 - -
65 |Paved Playground 3 - -
66  |Paved Playground 4 - -
67  |Paved Playground 5 - - |
-
L&::i Land Use Type Land Use Label All:::?af:s)
1 |Commercia| |Commercia| 1 | 7.29l)|
B
CP# Control Practice Type Control Practice Name or Location |
1 ) lre Cuinlon 3 1
Current File Data Entered | Total Area = 7.290 acres | Mo Upstream Source Areas | LU# = Index Mumber = 1 | Remaining Icons = 253 |StartDate: 01/01/94 |End Date: 12/31/98
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Double click on the Grass Swale label to open the form. Enter the data shown below.

Note: when moving through the Grass Swale form, press the “Enter” key to move to the next cell, not the
“Tab” key.

4 *
'G’ Graszs Swales l-ﬁ__"hj

Drainage System Control Practice Grass Swale Humber 1
Grass Swale Data Select infiltration rate by soil tpype
Tatal Drainage Area [ac) ;
Fraction of Drainage Area Served by Swales [0-1] 1.00 ~
~
Tatal Swale Length [ft] 1683 ~
Ayerage Swale Length to Outlet [ft) A3 ~
Typical Bottomn “width [F) a0 ~
Typical Swale Side Slope [ ftH 1 %) 41 ~
Typical Langitudinal Slope [ft/f, WeH) 0.010
~
Swale Retardance Factor b -] ~
Typical Grazz Height [in) 4.0 ~
Swale Dynamic Infiltration R ate [indhr) 0.250
Typical Swale Depth (i) for Cost Analysiz [Optional) 20
™ Use Tatal Swale Length Instead of Swale Total area served by swales [acres] 7.290
Drensity for Infilration Calculations
Total area [acres) 7.290
Particle Size Diztribution File Hame Wi
Retard

Mot needed - calculated by program eTa;b.laence

Select Swale Density by Land Usze

i i

i i

i {

{5 "

Copy Swale Data Paste Swale Data ‘ Cancel ‘ éguntinue
Control Practice #: 1 CPIndex #: 1
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Please Note: There must be no spaces prior to the filename and path shown in the Particle Size
Distribution cell. Since the particle sizes are being routed through the drainage system, this field

is greyed out and not used.

Run the model.

Results

Years in model run:

Runoff Volume without controls:
Outfall Total with controls:

Runoff Volume Percent Reduction:

4.98 (5 years)

3,181,000 ft? for 5 years

2,541,000 ft*for 5 years (510,625 ft* per year)
20.1%

Particulate Solids Concentration (with controls): 40 mg/L
Particulate Solids Yield (with controls): 1,269 lbs/yr
Particulate Solids Percent Reduction: 53.0%

Rv (with controls): 0.35

Approx. Urban Stream Classification:
Total Phosphorus Concentration (with controls):
Total Phosphorus Yield (with controls):

Poor (even with runoff volume reduction)
0.89
143 lbs/5 yrs

Total Phosphorus Yield Percent Reduction: 44.6%
Annualized Value of all costs: $4,583
Land Uses T Junctions T Cottral Practices T Qutfall T
File: M arne:
C:AWinSLAMM Files\E xample Fileshurban water class fileshGrass swales.mdb
Outfall Output Summary
Percent
R unoff Percent CHL;Pqﬂ . Particulate Solids Particulate Particulate
Yolume [cu. Fiunaff "Rl Conc. (mg/L]  Solids'ield b ~_ Salids
ft.] R eduction Reduction
Total of All Land Uses without Controls 3181E+08 | 043 | 67.67 13439
Outfall Total with Controls | 2541E+08 | 2012% | 035 | 39.81 | E313 | RI02x
Current Fie Output Annuskzed Total BI0625  Years in Model Run: 458 1263
Concen- Concen- | Concen- - -, Pollutant - =
Pollutant tration - Mo tration - %With | tration PﬂlLJlEntT"elld Pﬂlmagt Ytlelij rieid chdent;.ﬁeld
Controls Controlz Upikg |~ 100 S0NM0E AR LOMIOIS ) g Eauction
Particulate Salids B7.67 39.81 mg/L 13439 E33 b 53.02 %
Tatal Phosphorus 1.294 08982 mg/L 257.0 142.5 |bs 4458 % |
Print Output Print Qutput
Summary to Text | Summary to . cay Total Area Modelsd [ac]
File File 7.290
. Receiving Water Impacts
Total Control Practice Due To Stormwater
Capital Cost § 25234 [CWP Impervious Cover Model)
Approximate
Land Cost $ 18351 Calculated  Urhan
Annual Maintenance Cost Fiw Shream
3 1085 Perfarm Cutfall . '“’J———fﬂ—
Present % alue of All Costs $ 57115 Flaw Duration Wwithout Controls 043 Paar
" C Calculati
Annualized Walue of &Il Costs $ 4503 urve Lacuiations ‘with Contrals ’W ’W
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The pollution reduction reported at the outfall is the overall pollution reduction for the entire site.

To see the pollution reduction from just the grass swales, select the “Control Practices” tab.

Land Uses T Junctions T I Control Practices I

Runaff Yolume i Part. Solids Yield (ibs) i Part. Solids Conc. (m

Data File: C:\winSLaMM Files\E sample Files\urban water class files\Grazs swales.mdb
Riain File; AL Birmingham 8739, RaN

Date: 04-1314  Timne: 5:51:33 PM

Site Diescription: Grass swales, commercial development

Contral Contral Contral Total Inflow Total Percent Total Total Percent Flow Flow Percent
Practice Practice Practice Wolume [cf] - Outflow Yolume nfluent Effluent Load eighted | ‘Weighted Conc.
Mo, Type Mame Wolume [cff Reduction oad [bs] | Load (bsl  Reduction | §influent Effluent Reduction
or Location O (mg/L] Conc [mg/L)
1 Grass Swales D5 Grass Swales # 1 3181E+06 2541E+0 2012 13433 631 53.02 E7.E7 39.81 41173
‘
Cutfall T CQuput Surmmary
(mgeL) T Summary Table
Y
Influent Effluent  Motes| Maximumn Treated Yolume b airriarn Ruroff
Median M edian Stage Walume [rfilkrated Welacity Praducing
Part. Size | Part. Size [Ft] [=f] [cf] [Fti=z] Ewvents/
[rricranz] [ricrans] TH. Rainz
/7 1271 .20 2R40534 B407F0 1.25 B11/511
-
[ [}

The grass swales are reducing the runoff volume by 20% and the TSS load by 53%. The
reductions would obviously be larger if the infiltration rate was larger. Because there is only one
control practice in the model and it is treating all of the source areas, the individual control
practice output matches the output summary. The Control Practices summary tab also shows
other features of the swales, such as the particle size changes for the flowing water, the
maximum stage in the swale, the water mass balance, maximum water velocity, and the number
of runoff producing events during the study period.
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