Biofilter Example

Biofilter Example

For this example, we will start with the model file we created for No Controls and add Biofilters.
We will assume all of the source areas in the Commercial 1 land use will be routed to the
Biofilters.

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

T - W —— W ] ==
- Bxamnple Files » urban water class files b4 | +y | | Search urban water class files 0O l
=~ 0l @

Mame Size Date modified Type

@J 1b Grass Swales.mdb 1,084 KB 3/3/2014 7:58 PM Microsoft Access ...

@ﬂ 1c Filter Strips .mdb 1076 KB 3/3/2014 7:58 PM Microsoft Access ...

@-j 1d Biofilter.mdb 1084 KB 3/3/2014 7:59 PM Microsoft Access ...

E_ﬂ le Porous Pavernent.mdb 1,080 KB 3/3/2014 8:03 PM Microsoft Access ...

@lﬂ Grass swales.mdb 1084 KB 4/13/2014 9:51 PM Microsoft Access ...

@3 No Mangement Conditions.mdb 1076 KB 4/13/2014 9:41 PM Microsoft Access ...

Change the Site Description in the Current File Data to reflect the Biofilters.
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Biofilter Example

Current File Data

SLAMM Data File Name:

CiinSLAMM Files\Exarmple Files\urban water class files\Biofilters mdhb

Edit | Pollutant Probability Distribution File:

Edit | Runoff Coefficient File:

Edit | Farticulate Solids Concentration File:
M Street Delivery File [Select LU
{* Residentiasl LU ¢ Other Urban LU
" |nstitutional LI ¢ Freeways
" Caommercial LU
" Industrial LU

Source Area PSD and Peak to
Average Flow FBatio File:

Edit

|Jze Cost
[v Estimation
Ophian

Select Cost Data File

Replace Default Values
with theze Current File Data
Yalues

|Jze Default Values

Site Descript: | Biofilters, commercial development F
Edit | Seed: -42
Edit | Rain File: C:AWinSLAMBM FileshR ain Filez'aL Birmingham 3733 .RAM
Start D ate: 01401494 [ ‘winter Seazon Range
Edit | EndDate: 12031938 g of winter [mm/dd) End of Winter [mm/dd]

C:AwWinSLakdkd Filezs\SouthE ast April 05 201 4. ppds

C:AwWinSLak b Filez\SouthE azt April 05 207 4. rews

C:WwinSLAMM Filez\SouthE ast April 05 2074, pacy

C:\WwWinSLakik Files\Southeast street BES. std

Change all Street Delivery Files to Match the Current File

C:AwWinSLakk Files\PSD zource area 55C. cav

C:\wWinSLakdkd Filez\Birmingham Cost D ata. cev

Replace all Farticle Size
Digtrbution Files with the

Cancel ‘ Continue ‘
Program Default file]=]

Disconnect the map and add the Biofilter control measure. Reconnect the map to make a

contiguous network to the Outfall.
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Wil WinSLAMM v 10 Data File: [C:\WinSLAMM Files\Example Files\urban water class files\Biofilters.mdb] - [Land Use Mo_ = | 10—

B+ File CurrentFile Data Pollutants Tools Run  Utilities Help ==
HES | 06| o B0 | | ]| | [cB] )] ][l Fs | O W | P[]+ [ k|
Land Use: -
Commerdial 1 ,7
Source First |Second =
i?s;ci Source Area (aAcrrZas) Area Conh_'cl Conh_'ol =
2arameters Practice |Practice
39 |Streets 3 -
40 |Streets 4 x > Commercial 1
41 |Streets 5 - -
42 |Streets 6 - -
43  |Sireets 7 - -
44 [Streets 8 - -
L ped Areas 3.270
45 |Large Landscaped Areas 1 2.140| Entered - | - -
46 |Large Landscaped Areas 2 - -
47 |Large Landscaped Areas 3 - -
48 |Large Landscaped Areas 4 - - DS Biafilters # 1
459 |Large Landscaped Areas 5 - -
50 |Large Landscaped Areas 6 - -
51 |Smal Landscaped Areas 1 0.630| Entered - | - -
52 [Smal Landscaped Areas 2 0.500( Entered - v - -
53 |Smal Landscaped Areas 3 - - Junction 1
54 |Smal Landscaped Areas 4 - -
55 |Smal Landscaped Areas 5 - -
56 |Smal Landscaped Areas 6 - -
57 |Undeveloped Areas 1 - -~
58 |Undeveloped Areas 2 - -
59 |Undeveloped Areas 3 - -
60  |Undeveloped Areas 4 - - Outtall
61 |Undeveloped Areas 5 - -
I 62 [Undeveloped Areas 6 - -
Other Areas 0.000
63 [Paved Playground 1 - -
64 |Paved Playground 2 - -
65 |Paved Playground 3 - -
III 66  |Paved Playground 4 - -
67 |Paved P\ai/ground 5 - -
-
Lb::i Land Use Type Land Use Label All:::?aLg:s)

1 |Commercia| |Commercia| 1

| 7.200|

-

CP £ Control Practice Type
1 |Biofilter

Control Practice Name or Location
D5 Biofilters # 1

-

Current File Data Entered | Total Area = 7.290 acres | Mo Upstream Source Areas | LU#E =1

Remaining Icons = 253 | Start Date: 01/01/94 |End Date: 12/31/98

Double click on the Biofilter label to access the Biofilter form. All the “Small Landscaped 2" Source Areas
will be Biofilters. We will enter the data for a “typical” Biofilter and then enter the number of Biofilters.

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

key.
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-

B Biofiltration Control Device

(S

Drainage System Control Practice 4dd | Sharp Crested Weir Other Dutlet Evaporation Remove |
Device Properties Biofilter Number 1 - Evapotranz- .
b | Fe Evaporation
Top fvea (&) =0 Month ['fr'{fg'gy”] fin¢day)
Bottarn Area [zf] 200 1 05 oo
Total Depth [ft] 350 Remave | Broad Crested Weir 2 Fjl; D. e D.DD
Typical Width (/] [Cost est. anly] 10.00f [wiei crest length (i) 10.00 Mar D. 10 D.DD
Mative Sail Infitration Rate (in'hr) 0.300f [sweir crest width [ft) 200 A 0'13 U.UU
Height from datum to 240 d MD[ 0'15 D.DD
Infil. Fiate Fraction-Bottar (0-1) 1.00| | bottom of weir opering [f] i Remove | Evapotranspiration i ¥ 046 oo
: AT un . .
Infil. Ha.te Fraction-Sides [0-1] 1.00 add |\I"eltical Stand Pipe Sl porosity [saturation 0410 Jul 015 oo
Fiock Filled Depth (ft] 1.00 moisture content, 0-1] .
f i e H - Aug 014 0.00
Riock Fill Porosity (0-1] 0.33 Soil field moisture capacity (0-1] | 0157 Sep 014 n.oo
Engineered Media Type Media Data Perrnanent wilting paint (0-1) 0023 et D.1D D.DD
Engineered Media Infilration Rate 13.00 Add | Surface Discharge Pipe |Supplemental imigation uged? = N D. 07 D.DD
Fractio_n_ of available capacity 0non Dw D. 05 D.DD
Enagineered Media Depth [ft) 200 when irigation starts (0-1] ) Ec - -
Enaineered Media Parasity [0-1) 0.44 Fraction of available capacity .00 Plant Types
when irmgation stops [0-1] ) 1 2 3 4
Riemove | Drain Tile/Underdrain [ iacion of biofter thatis vegetated 0.50 0.25 0.25 0.00
Inflowe Hydrograph Peak to Average 20 Pipe Diameter ft] 025| | Plant type Frairie v |Shrubs > | Other Gi_» | i
Flow Fatio - Invert elevation above datum [ft) 0.75 |Root depth [ft] E.0 20 1.0 0.0
Mumber of Devices in Source Area ar - Mumber of pipes at invert elew. 1] [ET Crop Adjustment Factor 0.50 0.50 055 0.00
Upstieam Drainage System s Bandom Murber Biofilter Geometry 5chematic Fefresh Schematic
r e £ ™ Generation to Account for
Infiltration Rate Uncertainty |_1 000 _I
o — " - —
o0 Initial ‘Water Surface /
i : Elevation [ft) — e e e e e e e e —
= Top of Engineered Media
Est. Surface Drain Time [hrs)
Select Mative Soil Infiltration Rate Change 200
" Sand - 8 in/hr . . E!a_l,l loam - 0.7 inthr . Eel:lmlgtl_l,l 380" 3a4p
" Loamy sand - 2.5 infhr ™ Silty clay loam - 0.05 inhr
" Sandy Ioam. -1.0indhr . Sfand_l,l clay - 0. D_5 in/hir Copy Biofiter 025
" Loam - 0.5 inthr " Sily clay - 0.04 inthr Data B o 6 """ TopofRock Rl -~~~
" Silt loarn - 0.3 indhr " Clay - 0.02 infhr Pasts Biofil )
€ Sandysitloam - 0.2 inhr € Fiain BanelACistem - 0.00 inh e Lt 075
|
Mot needed - calculated by program Cancel Continue
Cantrol Practice #: 1 CPIndex #: 1

The information the model needs to evaluate the Engineered Soil, or Media, in the Biofilter can be
entered using default values or, as User Defined values.

Enter the fraction for each soil type. Then select “Apply All Values”. Select “Continue”.
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B, Detailed Media Characteristics = | B |
. Fraction of
Sail salalon | pgg | FPermanent | Gail Type
Type C ta etr o Capacity F'I _|ntg Fintl [F I?PT] Texture in
Texture ClSEils s [Percent] oin A& lin/nr Engineered
[Forosity) [Percent] Sail (0]
I [UserDefined Sail Type 0.0 0.0 0.000 0.000
Gravel 32 4 ] 40 0.000
Sands a8 g 25 13 0.850
Loarmy Sands 39 13.5 45 25 0.000
Sandy Loarns 40 19.5 ] 1 0.000
Fine Sandy Loams 42 2648 105 05 0.o0a
Loarns & Silt Loams 43 M 14 01a 0.000
Clay Loams/Silty Clay Loams 50 A 17 0.1 0.00a
Silty Clavs & Claps 55 334 18 0.5 0.000
Peat a5 Amendment 7a ] ] 3 0150
Campost a5 Amendrient 61 55 ] 3 0.000
Composite Soil Misture Properties 44.0 15.7 29 13.000 1.000
Apply Soil Misture Walues Aol Apply Apply Apply Apply
as a User Defined Soil W oprt. W Fied W Witing W Infilation [V Al
Misture ¥ Capacity Faint Rate Values
Cancel Continue

When the boxes next to “Apply” are checked, the program will use the calculated values in the Biofilter
form. The values will not appear until an Engineered Soil Depth is entered.
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Run the model.
Results

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:

3,181,000 ft® per 5 yrs
446,705 ft® for 1 year (2,223,000 ft* in 5 years)
30%

18 mg/L

502 Ibs/yr

81%

0.30

Poor

0.58

80 Ibs/5 yrs

69%

$10,005

Land Uzes Junctions

Caontral Practices Cutfall T Ouput Summary

File Mame:

C:\WwinSLAMM Files\E=ample Fileshurban water class files\Biofilters.mdb

Outfall Output Summary

F'e_rcent
Runoff Percent C HL;PD." . Particulate Solids Particulate Farticulate
Volume [cu. Runoff °B[H'§5‘3“ Conc. (mgfLl  Solids Yield (bs) ~_ Solids
ft.] Reduction Reduction
Tatal of &1l Land Uses without Controls 3181E+0E | 043 | B7.67 13433
Outfall Tatal with Controls | 2.223E+06 | 3012% | 030 | 17.59 [ 2497 | 81.42%
Current File Output: Annualized Tatal . )
After Dutfall Contrals 445705 Years in Model Bun: 498 [
Concen- Concen- Concen- . . Paollutant . -
Pallutant tration - Mo tration - With | tration F_'nﬂlutgnt T'elld Fﬂl.t‘;agt Ytnalld *figld F';rcsnt t\.('dd
Contrals Contrals Unitz 0 LAtk It LONITORE | pts Eduction
Particulate Salids G767 17.99| mag/L 13439 2497 |bs 91.42%
Total Phospharus 1.294 05732 mg/L 257.0 80.36 |bs EB.74 % |

Frint Dutput Print Dutput
Summary to Test | Summary to . cav Tatal Area Modeled (2c)
File: File F.290

Total Control Practice

Capital Cost lm
Land Cost lw
Annual Maintenance Cost [ ¢ 4094
Present Value of Ml Costs [~ 47124595

Annualized Walue of Al Costs $ 10005

Receiving Water Impacts

Due To Stormwater
[CWwWP Impervious Cover Model]

Approximate
Calculated  Urban
R Stream

Perfarm Qutfal
Floves Duration
Curve Calculations

“without Contrals 043 T F'aor
With Contrals 030 Paar
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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 Biofilters, select the “Control Practices” tab.

Land Uses T_ Junctionz T I

Funoff Yolume T Part. Solids Yield [Ibs) |
Diata File: C:ANwinSLAMM Files\Example Files\urban water class files\Biofilters. mdb
Rain File: AL Birmingham 8739 RAN
Date: 041314 Time: 10:40:04 FM
Site Description: Biofilters, commercial development

| 1 Duifal

Part. Solids Cone. [mg/L]

Contral Control Cantral

Tatal Inflove Tatal Percent Tatal Tatal Percent Flow Flowe Percent Influent Effluent
Practice Practice Practice Waolume [cf] Outflow Wolume Influent Effluent Load Weighted | Weighted Cone Median tedian
Mo, Type Marne “alume [cf)] Reduction BlLoad(lbs] = Load (Ibs]f| Feduction Influent Effluent Feduction | Part. Size | Part. Size
aor Lacation onc [mofL] Cone [mgdL) [microns) [micrans]
1 Biofilter DS Biofilters 1 1 JTHE+DE 2223E+0 3012 134339 249 51.42 E7.E7 17.93 73.408 3517 48
4
Control Practices T Outfall T I Cuput Surmmary I
Part. Solids ield [lbs] T Part. Solids Conc. [mgdL) T Summary Table
-
: Masimum | Hydraulic % of Maximum | Mazimum Wolume Underdrain Evapo- Minimum Surface Evap. Wolume Surface Funoff
Stage Yolume Clogging Surface | Subsurface | Infitrated | Discharge | Transpir. Soil Maist. | Discharge Wal. [cf) Supplemtl. Ponding Froducing
[ft] Out [ef] Factar Ponding Panding [ef] Wal [of] Wal [of] [frac] Bypass Imig.[cf] | Ewentz »72 | Ewvents/
Time [hrs] | Time [hrg] Wal. [ef) hrz [Count] | TH. Rains
3.46 2202303 5.8 1370 89408750 2115745 4544532 9394355 0 289/511 |
[+ [0

The Biofilters are reducing the runoff volume by 30% and the TSS load by 81% from the source
areas in the Commercial 1 land use. The underdrain short-circuits the infiltration potential

(relatively low for this site) but provides substantial filtering of the stormwater before it is
discahrges.
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T |

/ WinsLAMM Model Example
r -4 Froject Area
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il

" k|
:?2354

Coordinate System: GCS North American 1983 T [ | I | IMiles
Datum: Morth American 1983 0 20 40 80 120 160 200 240
Units: Degree

ET monitoring stations example (from Pitt, et al. 2009).

(use Station 5 (Oakmulgee, AL) for Birmingham and Tuscaloosa and station 6 (Bankhead, AL)
for Huntsville)
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Map ID

W 00 N O U1 &AW NP

W W W W W WNNNNNNNNNNRRRRRRERRERRPR
U B W IN R O WONOGWVLRAWNROOOWOWNOOWUSSAWNRO

State

AK
AK
AK
AL

AL

AL
AL

AR
AR
AR
AR
AZ
AZ
AZ
AZ
CA
CA
CA
CA
CA
co
co
co
DE
FL

FL

FL

GA
GA
GA
GA
GA
GA
GA
GA

Lat

64.84
61.08

57.8
33.44

32.96
34.14
32.45
34.76
34.27
36.07
35.87
324

35.15
32.32
34.2

37.79
34.13
34.46
32.69
34.29
39.48
40.57
38.66
38.74
25.63
29.11
30.01
30.92
321

33.21
32.01
32.39
33.9

32.01
31.71

Long

-147.62
-149.73

-135.13
-86.081

-87.171
-87.362
-85.641
-90.722
-92.393
LELEE7
-94.297
-110.27
-111.68
-110.81
-112.14
-122.14
-118.41
-119.65
-116.97
-118.81
-105.21
-105.23
-104.85
-75.415
-80.58
-81.63
-84.424
-81.429
-81.083
-83.714
-82.9
-82.037
-83.366
-84.33
-82.388

Elev

454
1480

450
600

363
804
283
253
270
2365
1633
4175
7000
3100
2960
1095
1260
1500
425
914
8725
6082
6700
50

61
50
25
10
476
250
99
675
526
109

Station Name

Fairbanks Alaska
Rabbit Creek Alaska

Hoonah  Alaska
Talladega Alabama
Oakmulgee Alabama
Bankhead Alabama
Tuskegee Alabama
Marianna Arkansas
Sheridan Arkansas
Compton Arkansas
Strickler Arkansas
Muleshoe Ranch AZ
Flagstaff Arizona
Saguaro Arizona
Sunset Point Arizona
Oakland South CA
Beverly Hills California
Montecito California
San Miguel California
Simi Valley California
Waterton North CO
Redstone Colorado
Ft. Carson Colorado
Redden Delaware
Chekika Florida
Central Florida

St. Marks (West) Florida
Stafford-CUIS Georgia
Savannah NWR SC
Oconee #1 Georgia
McRae Georgia
Metter Georgia
Watkinsville Georgia
Plains/Sumter Georgia
Baxley Georgia

Years of Data

AN O W U NN WU,

N OO N OO0 o0

ASCE Standardized Reference Evaporation Equation (ET,) (;T"y)

Jan

0.04
0.05
0.04
0.05
0.04
0.04
0.04
0.06
0.07
0.04
0.09
0.13
0.05
0.07
0.08
0.07
0.10
0.04
0.04
0.05
0.04
0.11
0.08
0.10
0.07
0.06
0.04
0.06
0.06
0.06
0.07
0.06

Feb

0.08
0.06
0.08
0.08
0.06
0.07
0.06
0.06
0.13
0.07
0.14
0.17
0.07
0.08
0.08
0.09
0.09
0.07
0.04
0.08
0.05
0.14
0.12
0.11
0.09
0.09
0.09
0.09
0.09
0.07
0.09
0.09

Mar

0.11
0.10
0.11
0.12
0.11
0.12
0.11
0.13
0.17
0.11
0.17
0.29
0.11
0.10
0.11
0.11
0.11
0.10
0.06
0.11
0.11
0.17
0.15
0.13
0.13
0.13
0.10
0.12
0.12
0.11
0.13
0.12

Apr

0.15
0.13
0.17
0.16
0.15
0.08
0.16
0.17
0.24
0.16
0.24
0.29
0.15
0.14
0.15
0.15
0.15
0.15
0.07
0.16
0.14
0.21
0.19
0.14
0.19
0.17
0.14
0.17
0.16
0.12
0.16
0.14

May

0.16
0.15
0.16
0.17
0.16
0.19
0.17
0.16
0.28
0.20
0.28
0.36
0.18
0.14
0.17
0.16
0.15
0.17
0.13
0.18
0.18
0.20
0.18
0.14
0.17
0.19
0.17
0.18
0.17
0.14
0.17
0.17

Jun

0.16
0.16
0.17
0.18
0.20
0.20
0.22
0.19
0.30
0.24
0.29
0.40
0.21
0.15
0.19
0.17
0.17
0.20
0.15
0.22
0.18
0.18
0.18
0.15
0.17
0.18
0.17
0.18
0.18
0.18
0.17
0.18

Jul

0.16
0.15
0.16
0.17
0.18
0.21
0.18
0.21
0.24
0.22
0.25
0.42
0.22
0.12
0.18
0.18
0.20
0.19
0.16
0.21
0.18
0.16
0.16
0.15
0.16
0.17
0.17
0.16
0.18
0.18
0.17
0.16

Aug

0.15
0.14
0.16
0.15
0.17
0.19
0.19
0.22
0.22
0.18
0.22
0.44
0.19
0.12
0.18
0.18
0.17
0.18
0.13
0.18
0.15
0.16
0.16
0.13
0.14
0.14
0.14
0.15
0.15
0.16
0.15
0.14

Sep

0.14
0.14
0.14
0.15
0.14
0.17
0.15
0.17
0.23
0.17
0.24
0.42
0.16
0.10
0.15
0.14
0.16
0.16
0.13
0.17
0.13
0.16
0.15
0.13
0.14
0.14
0.11
0.15
0.16
0.15
0.14
0.14

Oct

0.12
0.10
0.12
0.12
0.10
0.11
0.15
0.13
0.20
0.13
0.19
0.30
0.12
0.08
0.12
0.12
0.13
0.13
0.05
0.13
0.10
0.16
0.14
0.12
0.13
0.12
0.11
0.13
0.12
0.12
0.12
0.12

Nov

0.07
0.07
0.07
0.08
0.07
0.08
0.09
0.11
0.12
0.07
0.13
0.19
0.07
0.08
0.11
0.08
0.10
0.07
0.05
0.08
0.08
0.13
0.10
0.10
0.09
0.08
0.08
0.08
0.08
0.08
0.10
0.08

Dec

0.05
0.05
0.05
0.04
0.04
0.04
0.05
0.06
0.08
0.04
0.08
0.14
0.05
0.07
0.07
0.06
0.08
0.04
0.03
0.05
0.06
0.11
0.08
0.10
0.07
0.06
0.06
0.06
0.06
0.05
0.07
0.06
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ASCE Standardized Reference ETo (in/day)

Month Station 5 Station 6
(Oakmulgee, (Bankhead,
AL) AL)
January 0.05 0.04
February 0.06 0.08
March 0.10 0.11
April 0.13 0.17
May 0.15 0.16
June 0.16 0.17
July 0.15 0.16
August 0.14 0.16
September 0.14 0.14
October 0.10 0.12
November 0.07 0.07
December 0.05 0.05
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