Tab 9B: Biofilter Control Practice

9b: Biofiltration Entry and Calculation
Summaries in WinSLAMM

The new data components for media types include:

* Flow rate equations based on media type, organic content, texture, and
uniformity

* Regression equations for removal of several particle size ranges

* Flow rate reduction and clogging due to particulate retention

* Filterable and particulate pollutant retention

* Filterable pollutant retention based on contact time (coming)

* Breakthrough of pollutants as media retains filterable pollutants (coming)

Incorporating these data significantly expands the ability to compare
alternative biofilter design options.
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We will cover. ..

* Biofilter Design Concepts and Issues
* Biofilter Model Algorithms
* Entering Biofilter Data into the Model

The biofiltration control option uses full routing
calculations associated with pond storage.

The “outlet” devices include natural soil infiltration
(considering the wide range of variability in infiltration
rates in urban soils), evaporation, surface discharges
through overflows (a stand pipe or weirs), or through a
rain barrel/cistern.

Biofiltration controls are usually numerous in an area
and can be represented in the model individually or by
specifying how many of each unit is treating the flow
from an individual or combination of source areas.

Modeling Notes

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

* Time increments are established by the user

* Yield reductions due to:
* Runoff volume reduction through infiltration
* Filtering through engineered soil

Biofilters can be used as control devices in individual source
areas, in land uses, and as a part of the drainage system or at
the outfall.

To model biofilters in a source area, describe the geometry
and other characteristics of a typical biofilter. Then enter the
number of biofilters you want to model in the source area.
The model divides the runoff volume by the number of
biofilters in the source area, creates a triangular hydrograph
that it routes through that biofilter, and then multiplies the
resulting losses by the number of biofilters to apply the
results to the source area.
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Biofilter Runoff and TSS Removal Processes

Surface Cell
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Biofilter Hydrograph Creation

> Flow rate calculated using Complex Triangular
Hydrograph

» Runoff Volume calculated from WinSLAMM
» Runoff Duration = 1.2 times rainfall duration
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Four Components to Modeling Biofilters

Structure Geometry
Outlet Information
Infiltration Data

B wnN e

Hydrograph and Flow Routing
Information

Biofilter Geometry

Top of Biofilter Height of BC
/ BC Wair Wieir Op|en|ng
E a4 + - Crest Length rI v
. |
g 3 ~ -
O 1 "
o Height from Datum ral T
é 2 ER— to Bottom of Weir Rock Fill
=T Opening (f
: J ‘{ pening (ft)
= i N . o]
5 Rock Fill Depth (f) cﬁg’::
&z Datum - Biafilter Bottarn Y- 3 - :
L T Distance from Datum to Top of Pipe
Height from Datum . ;Venical Standpipe Dia
to Orifice Invert () Biofilter Geometry pipe Lia.

Biofilter Datum is always zero ft.
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Basic WinSLAMM Layout and Source Area

Descriptions

| This is not a very

™} SLA es\biofilter re
& File CurrentFileData Pollutants Tools Run Utilities Help "
5
S | o 0 | == [cB e () e oo s | [ ul|[]| O X |[©Q] || %
LLand Use: -
[Resdental 1
Souwce | Fst |Second 4|
e Source Area (Goay | Aea | Control| Control
Jarameters Practice Practice
Roofs 1.000
1_|Roofs 1 1.000| Entered | — <] - <]
=n T — Residential 1
3 |Roofs3 = =
% |roofs 4 Source Area Parameters
5 [Roofs 5 o
5 |roofs6 LaeiUzek Hosidaotial| Total Area: 1.000 acres dunction 1
7_|Roofs 7
SBlRoctss Source Area: Roof 1 L
Rook o Press 'F1" for Help
10_[Roofs 10 - 5
11 [Roofs 11 Roofs: [~ fFlat Roof| ¥ Pitched Roof DS Biofiters # 1
1 _[Roofs 12 )
= Goa] ' the Source Area: ) 7
5] 1 [™ Directly Connected or Draining to a Directly Connected Area
14 2 Percent of Source Area with Deciduous Tree Canopy Junction 2
: : Percent of Source Area with Coniferous Tree Canopy
— 2 ¥ Draining to a Pervious Area (partially connected impervious area)
pt Unpaved Parking 1
Orosveipaig 2 Soil Type: Nomal [~ Sandy [~ Sity [ Clayey
[ 21 [Unpaved Parking 3 Moderately Compacted [~ Sandy ¥ Silty [ Clayey Outall
-.1 Severely Compacted [~ Sandy [~ Sity [ Clayey
Lan
Land Use T Land Use La
Use = | i . Building Density: [~ Low [~ Medium or High
1 1
1 1
All " Apply Defaul PSD and
e prosen =) = Peak to Average Flow
alues
Source Area Particle Size Distribution File:
Select File ||: \WinSLAMM Files\NURP.cpz
Current File Data Entered | Total Area = 1.000 acres | No Upstream Source Areas | LU= = 1 Index Number = 2 | Remaining Icons = 253 |StartDate: 01/01/81 |EndDate: 12/31/81 X = 15 Y=
00 acres | NoUpstream Source Areas [W# =1 | Index Number =2 | Remaiin

“reasonable design but
is used in this example
for its simplicity.

The example shown
here is very basic for a
total of 1 acre of
pitched residential
roofs (multiple
buildings), draining to
silty soils of moderate
compaction).

Current File Data

SLAMM Data File Name:
CiWinSLAMM Filesibiofilter revisions\filt pol and part solyworkshop biofiter example two mdb

Control Practice Cost Data

Data Parameter Files used in Example

Site Descript: [oo [ Summary Data ) 1 - Detention Pond ‘[ 2- Filter Stips ] 3 -Porous Pavement
- [bifier werkshop dere] [ Xe-UplowFite | 3 Grass Swales
4 Hydodynamic Device | 5-SteetCleaning | icfiltration Device | 7 - Catchbasin Cleaning
ESHE=x a2 & Use PreDetermined Costs £ Use User Defined Costs
CAWSLAMM Fies\Rain Fles\Wisheg - Madison Wi 1381 RAN Ceptal Cost. i Costs Coezatoas
Edit | Rain File: | Win lles\Rain Files\WisReq - Madison 55:‘;3::&? Dol Fivee | ETIDESEE Unit | $7Unit
Cu/Fil Volume Cr 000)
Edit | Start Date: 01/01/81 [V Winter Season Range BEZW) || @ 8 m B % Sgg
£ | BT T2/318L Sart o winter (mnidd) [ 12702 End of Winter (mm/dd) [ 03/12 T =ERCT 5 o S oo
] 1 9. 2 2 S 0.00
Edit | Pollutant Probabiity Distibution File: |D\W|MSLAMM Files\w1_GEOO3 ppdx 0 4 3 = ggg
0 130 [5 2 = o
. 0 14.36 |B5.61 1 ~
Edit | Runoff Coefficient File: CAWinSLAMM Files\wi_SL06 DecOB.rsvs 00 1776 [7075 | [091_[265 Total Unk Cost: $0.00 /ey
55 e LF : Linear Feet
SY - Square Yards
i i ! jon Fi CY : Cubic Yards
Edit | Particulate S olids Concentration File: [C:\WinSLAMM Files\v10.1 WI_AVGOT pscx ST = C: Cuti

Edit | Street Delivery File (Select LU C:AWinSLAMM Fies\w1_Res and Other Urban Dec06 std
& Residentisl LU (" Other Urban LU

 Institutional LU Freeways Change all Strieet Delivery Files to Match the Current File

" Commercial LI
€ Industiial LU

Edit | Source Area PSD and Peak to

C\WinSLAMM Files\NURP Source Area PSD Fies csv
Average Flow Ratio File

Use Cost

[¥ Estmaion  Select Cost Data File |E‘\WinSI.AMM Files\Cost Files\Cost Data UWEPDDeme.csv
Dption
Replace al Source Area Particle Size
Fleplae Defauit Values | UseDefaut | Distibuiion Files with theSource Area )
b= “"'9" e Values PSD and Peak to Average Flow Ratio Cancel Lontinue
et File Listed Above

Equation Form: y =m*x +B
where: y==Cost
% == Biofilter Wickh (1)

2011 Costs - National Average

Annual Routine Maintenance Cost ($/5Y): 0

Land Cost Site
‘Area Mulipler.

-

Esit |
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Biofilter Data Entry Form

3 Biofiltration Control Device x|
Drainage System Control Practice Add | Sharp Crested Weir Add | Other Outlet ion _Remeve |
Device Properties _ Biofilter Number 1 = Evapotians: [
poration
Top Avrea ) 120 Hont beon | v
Bottom Area (sf) 100, i gnu 000
Total Depth i) 4.00] | Remove |Broad Crested Weir-Reqrd e o om0 000
Typical Width (i) (Cost est. only) 10.00) Rweir crest length (ft) 10.00) ‘
Native Soil Infilalion Riate (in/hi) 2500] Ruei cess wih () 200 Z‘a' g 22 3 gg O u tﬂ ow
. f | et bon debante 50 d M:; a0 000
B 10Tilter :n:\: ga:e ;rac:wun:g udnzunl‘ D[UO ;cn1 -]11 ottom of weil opening (1) Remove |E T 08 ol | structure
i Qate Flochon >ides Add|Vertical Stand Pipe Sol porosity (saturation 0562 Jul 080) 0.00
g eomet ry :wct ;ll:e: Deulh[gl:] moisture content, 01 P o080 wodl | - f t A
ock Fil Porosity (0- Soil ield moisture capacity (01) | 0.368
Engneered Media Type Permanent wiing point (0-1) 0.070 Snﬁ g‘ig g‘gg Information
an d me d | a Engineered Media Infilration Rate Add | Surface Discharge Pipe r o 050 000
Engineered Meda Depth (1) 200 Dee 000 000
Engineered Media Porosity (0-1) 0% . ;lanl Tvlw;
Flemove | Drain Tile/Underdrain Fraction of biofiter that is vegetated 090 010 0.00]
Inflow Hydroaraph Peak to Average 280 Pipe Diameter (ft] Plant type: Prairie P_] Annuals =] i
Flow Ratio Invent elevation above datum ) 0.75| |Root depth (f] 6.0 1.0
Number of Devices in Source Ares or Number of pipes at invert elev. 1 |ET Crop Adjustment Factor 050 065
Llpsiieam Diainace Suctem 10— r
IS 6 G
{ W Rough
- .
n schematic of

Use Random ——

umber Top of Engineered Media b | Ofl |te r

[~ Generation to

Select Native Soil Infiltration R ate

© Sand - Bindhi © Clayloam - 0.1 in/hv Infitration Rate
© Loamysand-25ivh € Sily clay loam - 0.05 in/he Uncertainty d rawn as
{r: Eandy \3? ~/1};u i/t £ g:ndy‘ clayo- g[‘qs/:rw Copy Biofer

.0am - U.2 n/hr ity clay - .04 n/he Data
€ Siktloam - 0.3 in/hr € Clap- 0.02in/he — Top of Rock Fill geometry
© Sandy sitioam -0.2 in/hw " Rain Banel/Cistem - 0.00 inshr Sl

140.75'
|

data entered

Estimated Surface Drain Time = 0.46 hrs.

To Delete This Practice, |
Fighi Mouse Cick onleen ¢ Conti
Press F1° for Help and Select Delete ancel Lontinus

Contiol Practice # : 1 CPlIndex#: 1 |

Save or Delete Biofiter Data to Get Biofiter Data From D atabase
Database File Fil

Biofilter Data Entry Form
&3 Biofiltration Control Device x|
Drainage System Control Practice 4dd | Sharp Crested Weir 4dd | Other Dutlet vaporation _Remave |
Device Properties _Biofilter Number 1 -] Evapotians: [
¥ poration
Top Area (51 720 Month puoten | i)
Botiom Area ) 0 o i a6
Total Depih (i) 400 _Remove |Broad Crested Weir-Reqr 55 b om 0o
Typical Width (ft) (Cost est. only) 1000 [Weir crest length (i) 1000 1 1
Native Soil Infitration Rate (in/hr) 2500| |weir crest width (f) 200 = 'Ad:" g gg S gg EVa p Ot rans p | rat on
Infil. Rate Fraction Bottom (0.001-1) 10| |botom o1 wes cpari (1) 5 Reneve [E P ;‘ay ggg ggg d a || rates an d I ant
: un
Infil. Rate FractionSides (0.001-1) 1.000 Soll porasity (saturation Jul 0.80] 0.00! y p
Rack Filled Depth (1 1.00 0582
ock Filled Depth (ft) moisture content, 0-1] Aug 0.0 000 .
Fock Fill Porosity (0-1) 040 Soil field moisture capaciy (0-1) | 0.368 o 060 000 ty p e se I e Ct on
Engineered Media Type Media Data Permanent wiing point (0-1) 0.070; Oct 0,40} 0.00/
Engineered Media Infilration Fiate 13.00) Surface Discharge Pipe r Now 030 0o
Engineered Med Deplh () 200 L Dec | _ 000] 000
Engineered Media Porosity (0-1) 05| . I;Icnl T ywes .
Remove | Drain Tile/Underdrain Fraction of biokiter thatis vegetated Dfl 0 1_0I 0 iul' 0. ﬂ
Inflow Hycrograph Peak to Average Fipe Diameter (ft) Plant type Praiie P_x Annuals_v. i1 v .
Flow Ratio 380| | invent elevation above datum () 0.75 | Root depth (f] 00 00 ET Plant Type Variables
Number of Devices in Source Area or Number of pipes at invert elev. 1§ |ET Crop Adjustment Factor 0.00 0.00) [, ET Crop.
Upstream Drainage System 10 e Plant Type ) Adeuslmen(
5 I = actor
User-Defined
e Turfgrass 1, 0.80
Trees 3 0.70
r Annuals 1 0.65
r Use Random Shrubs 2 0.50
Number " TopolEngneeredMedia Other Grasses 1 055
- TR T r Generation to Prairie Plants 6 050
Select Native Soil Infiltration Rate Account for
© Sand-Binhe " Clayloam - 0.1 in/hr Irfilaton Rate
© Loamysand-25in/h (" Sily clay loam - 0.05 in/he Uncetainty
© Sandyloam-1.0inhi " Sandy clay- 0.05 i/t Copy Biofter
© Loam-05 in/h Sty clay - 0.04 invhr Data
ikt loam - 0.3in/he  Clay-0.0Zin/hr = Top of Rock Fil
€ Sandy sitloam-0.2in/h " Rain BarelCisem-0.00insby | 20 Bifiter
andy siltloam - 0.2 in/he ain B arrel/Cistem - 0,00 in/he e o
Estimated Surface Drain Time = 0.46 his.
) — ToDelete This Practice, |
Save or Delete Biofiter Data to Get Biofiter Data From Database Right Mouse Click on lcon -
Database File File Press 'F1' for Help and Select Delete Cancel Continue
Control Practice #: 1 CPIndex#: 1 |
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Biofilter Media Selection

1-%:
Drainage System Control Practice

Device Properties Biofilter Number 1

Add | Sh:

B33 Soil, Media Mixtures and Components Table
a

¢ !

R P[] +]v]

£
i

Top Area (sf) 12—0‘ Saturation Permanent Factionef =
Bottom Area () 100 s st E:p’:’gw tng | Infivation | 01 T4Pe
Total Depth (] 400 Remove | Brod i Content | @S | Point | Ratelih) | it ly
T ypical Width (it} (Cost est. only) 10.00| [iWei crestlength (Porasity) (Percent) S0l (0)
Native Soillnfitration Rate (in/h) 00| |Weir crest wickh{ ™ | ClayLoam % %45 Il ]
Height from datur Silty Clay Loam 50 345 17 01 0.100
+|Infil. Rate Fraction-Bottom (0.001-1) 1.000| |bottom of weir op Sandy Clay 0 B 17 005
| I, Rete Fraction-Sides (0.001-1) 1.000 val Sity Clay 5 35 18 0015
*|Fack Filed Depth (1) 1.00 = Clay 55 s 18 005
Flock Fil Porasity (0-1 0.40 Other Media
hineei=d Meda Type Media Data | |————— Fine Rihyolite Sand 38 8 25 13
Engineered Meds Inflration Fiate 7300 | Add [Surt Fine Sand s s 25 13
Fier Sand £ E] 25 13
Engineered Meda Depth () 2 4 Coarse Sand 2 4 0 o
Engincered Meda Porosiy (0-1) 039) it Gravel 2 4 0 ©
| Lioht bediafo Green Roots 50 2 5 13
Fipe Diameter (] | Chemically Active
Papn Feak 1e Aveioge 380 | Activated Carbon R 4 0 40
|Flow Ratio Invert elevation 4
Fine Zeolte (SMZ) 2 4 0 0
+[Number of Devices in Source Area or Number of pipes
Upstieam Drainage System Coarse Zeolte 2 4 0 0
= = = Compost Gl 5 5 Varies
Peat Moss 78 59 5 Varies 0,400
User Defined Amendments
| = User Defined Media 1 )
User Defined Meca 2 1
L | |PreDefined Media Mistures
| ) Rhyolite Sand - SMZ ' 43 4 0 %5
Select Native Soil Infiltration Rate ' ::y T za": -imigig-w S 4 m &3
€ Sand-8in/hr € Clay loam - 0.1 in/hr If wolte Sand- 43 10 05 %5
© Loamysand-25in/he " Sily clay loam - 0.05 inshr L lron Filings (5%) / Sand 38 8 25 13
© Sandyloam- 10/t Sandy clay - 0.05 in/hr |  |Biofilter Media Mistures Il
 Loam- 05 in/hr Sy clay - 0.04in/hr Kansas Ciy .4 12 10 55
| € Sitloam-03inm € Clay -0.02in/hr | Wisconsin 2 .4 10 5 205 =
1 € Sandysitloam-0.2invhe © Rain Barel/Cistem - 0.00 in/hr North Carolina 40 7 5 187 S
~ [Composite Soil Mixture Properties | 56.2 368 7.0 0.0 1.000 |
| e =i = Apply Sl Mixture Values Apply Apply Apply Apply
Apply
| as a User Defined Sol W R, [ Feld R Witng ¥ Infibstion [ Al
1 Save or Delete Biofilter Data to Get Mixture Capacity Point Rate Values

Biofilter Data Fi¢
File

mmercial 1

Outfall

Media data filled
in when media
selected
(components must
equal 1.0) and
“apply all values”
to use in model.
Media depth also
needed by user

Database File
i Cancel Continue ¥ =1 | Remaining Icons = 253 [St
1 Control Practice # : 1 CPlndex #: 1 I
| & Biofitration Control De
Drainage System Control Practice Add | Other Outlet Remove |
Device Properties Biofilter Number 1 | - Evapotrans- Ets -
sporation
Top Areasf 120] Month | pusten | tvday
Bottom Area (sf) 100 J 0.00
Total Depth (1) 400 Remove | Broad Crested Weir-Reqid 1 =
Typical Wicth (1] (Cost est.only) 1000] [Wei crestlength (1] 100 Mor
Native Soil Infiliaion Rate (in/hr] 010 |wei crest widh (1) 200 i d d d
| Height from datum to 250 > :::'y gig Re minder to a
o Infl. Riste Fraction Battom (0.001-1) 1.000] | bottom of we opering () Remove i S 050 B h h
Infi. Rate Fraction Sides (0.001-1) 1.000 - = 5 e — -
i = Add Vertical Stand Pipe Soil porosity (saturation
" |Rock Filed Depth (f) 100] 0| L: moisture content, 0-1) 0382 ::'g g gg VEgeta tion thru the
Rock Fill Porosity (0-1) 0.40 Soil field moisture capacity (0-1)  0.068 Sep 060 t . t . ET
Engineered Media Type MediaData Pemanent witngpoint ) 0.018 ( )
Engineered Media Inftsation Rate 7300 Surface Discharge Pipe = ﬁz'v ggg eva po rans p Iration
Dec 000 H A Fi
ErpreedtidsDooh ) : - option to enhance biofilter
Enginered Media Porosty (0-1) 039 . et I 4
Rerove | Drain Tile Alnderdiain _|Fiocion of bt tht s vegeided 09001 T useful life (|n corporates
¥ ——— = fE e = <
i \Fr;gawﬁr;ﬂgmgraph PeaktoAverage | nefining a Vegetated Biofilter X 'a"l‘;u =l "";'?_I = =
& N of Devicss n S Avea o o 0 o added silt into root zone
Upsticom Drainage System Media Filters will log unless they are vegetated and properly  ofilter Geomely_Schematic _Reftesh Schematc |

-

sized. To model vegetated media select the
Evapotranspiration outlet option and enter values for at least

one Plant Type

Select Native Soil Infiltration Rate

Generation to
™ account for

Control Practice #: 1 CPIndex#: 1

 Sand-Binhe  Clayloam- 0.1 in/hv Infiliation Rate
€ Loamysand-25 i/ Siy clay loam - 0.05 in/hv e
 Sandyloam-1.0inhe " Sandy clay - 0.05 in/hw Copy Biofiter
¢ Loam-05in/hr € Sity clay - 0.04in/he Dats

i € Sitloam -0.3inte © Clay-0.02 il T

J| © Sandysitloam-02inhe ¢ Rain Banel/Cistem - 0.00invhr e

/

1 Estimated Suface Drain Time = 046 hrs.

’

! Save or Delete Biofter Datato Get Biofiter Data From Database

1 Database File File

i

Press 'F1" for Help

To Delete This Practice,
Right Mouse Click on lcon

and Select Delete

instead of concentrating on
surface, for example).

Cancel Continue
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Calculation Output Summary

Contiol Practices | Outtal ]

Junctions ] ;!Julpﬁf umi ry

|, ( Land Uses 1

|C \WInSLAMM Files\biofilter revisions\filt pol and part sof\workshop biofter example two.mdb

Print Output Summary to .csv File
Fiint Output Summary to Text File |3l Area Modeled
Piint Output Summary to Printer | | 1,000

Receiving Water

Total Control Practice Impacts Due To

Capital Cost § 13276 [CWP Impervious Cover Madel)
Approximate
Land Cost $ ol Salculetec  Liban
Annual Maintenance $ 794 o Av Stream
erform 1
Presert Vae of Al [ § 25645 Flow Du Without Controls | 071 | Good

Curve Calculations

Annualized Value of All $ 1723

With Controls | 020 Good

=1.000 ages | CP#=1 IndexNumber = 1 | Remaining Icons = 253 [StartDate: 01/03/81 |EndDate: 12/31/81 (X = 2760

| Tabs to select output tables
Fie (summary shown here)

Basic performance data for runoff
and particulate solids

Performance data for selected

Qutfall Output Summary
Runoff Percent
unol 5
Runoff Percent Particulate Patticulste ~ Particulate
Wolume (cu Runoff Eueg\s]ent Solids Cone. Solids Yield Solids
ft. Reduction (ma/L) (Ibs) Reduction
otal of All Land Uses without 82380 [ o7 [ 3700 [ 7903
Dulfall T otal with Controls 23 [7iex [ ox [28 [ &8s [7ma1%
5 "E”Tl E::E,‘::f,'un[‘ J,f;""n: ::‘j:.\? 23327 Years in Model Run: | 1,00 41.20
Concen- Concen-  Concen . Pollutant =
Pollutant tration - Mo tiation - With  tration P i A Yield Percent Yield
Controks Controls Unte | - Mo Controls -With Controls 4 Reduction
Particulate Solids 37.00 28.29 ma/L 190.3 41.09 |bs 78.417 co n St It u e nts
Tatal Phosphorus 01618 01283 ma/L 08323 0.1863 |bs 77627

Life cycle cost data (if selected)

Receiving water impacts associated
with runoff amounts (based on
Center for Watershed Protection
Impervious Cover Model)

Control Practices Summary Tab Information
Land Uses ] Junctions 1 1 Outfal Output Summary
Runoff Yolume | Part, Solids Yield (Ibs) Patt, Solids Conc. (maiL) ] Summary Table
DataFile: C:\WinSLAMM Files'b:shop bioflter example two.mdb .
Rain File: WisReg - Madison ‘Wl °
Date: 01-12-22 Time: 7.00:17 Pk
Site Description: biofilter work shop
Col. #: 2 4 5 [ 7 8 9 10 1 13 14
Cantrol Control Total Inflow Total Percent Total Total Percent Flow Flow Percent Influent Effluent
Practice Practice VYolume (cf]  Outflow Volume Influent Effluent Load ‘Weighted  Weighted Median Median
No. Type Volume [cf] | Reduction  Load (bs) = Load(bs) Reduction  Influent Effuent | Reduction Part Size  Part Size
Conc [ma/L) Conc [ma/L) [microns) [microns)
1 Biofilter 82360 23264 .76 190.3 41.09 |4 37.00 28.29 23.530 7.80 567
! Each control is shown on
15 18 19 23 27 28 29 30 N 32 H
Notes Maximum  Hydraulic Treated Mazimum  Masimum Volume | Underdiain = Evapo- Minirum a row. SI nce on Iy one
Stage Yolume WYolume Suface  Subswface Infiliated  Discharge | Transpi.  Soil Moist. . . . .
) Ouwll (¢ | Pondng  Ponding  [ef] Vol | Vellef]  [ac) biofilter in this example,
Time (his] ~ Time (hrs)
No Biofilter Dverflows 354 23566 81913 .3 573  51850.26 8604 460862 on Iy one row |S Shown .
Different controls have
kg 34 ] 3 3 54 61 g2 El different columns,
Surface Evap. Volume Final Surface  Residence  TH Mass TH. Mass Runoff d d .
Discharge = Vol [cf] Supplemt! Suface Ponding Time in Trapped Infilrated  Producing
Bypass Imig.(cf] Infiltration  Events 372 Media [his)  in Media (lbs) Ewvents/ e pe nai ng on summa ry
Wol. [cf] Rate [in/hr]  hirs (Count] (Ibs) TH. Rains H H H H
14767.10 12.041 0 112 114.27 376.21 23/90)_ |nf0rmat|on (bIOfIIterS are
= the most complex).
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Examples of summary tables for other data tabs

- — e R —
Land Uses 1 Junctions | ContiolPractices | Outfall | oupw Sumay T 1 Y CowolPioctoss | Duial T Custouwmm
Runoff Volume [Eetiowsis S oo 1 RANETD Runoff Volume )| Particulate Solids I Polutants ]
Runoff Volume (cu. ft.) Source Area Runoff Contibution (%) ) 1 e ) ] Soate Aose VM Combien ]
Data File: C\WinSLAMM Fies\biofite revisions\fit pol and part sol\workshop biofter example two. 4. Data Fie, C\WiSLAMM Fles\biole reviions\it pol ond =
Rain File: WisReg - Madison W1 1981.RAN Rain File: WisReg - Madison W1 1381 RAN -
Dale: 011222 Time: 7.00:17 P Date: 011222 Time: 7:00:17 PM
Site Desciption: biofter workshop demo Site Descripton bioer workshop demo
Flesidential Residential 1 Areas - Runoff Volume (cu. f Residential. Residential 1 Areas - Particulate Solids Yield (K
Stat Rain Land Rools 1 Av Total | Calculated tat ain and ools 1
Date | Totalfin) Use Losses o Date | Total(n) Use
Totals in) Totals
o1/01/81 o1/01/81 B
01/06/81 01/08/81
01/06/81 01/06/81
0115/81 01/15/81
01/31/81 0131781
02/05/81 02/05/81
02/06/81 02/06/81
02/08/81 02/08/81
02/03/81 02/09/81
021081 0210781
02/21/81 02/21/81
02/23/81 0223781
022158 02121781
03/10/81 - - [EAI]
03/25/81 007 1385 139 055 [l %6 03/25/81
03/29/81 005 64,00 64, 035 003 %5 03/28/81
03/29/81 006 97.82 % 045 003 995 03/23/81
03/29/81 007 1386 133 055 003 936 03/29/81
04/03/81 002 3220 3 013 002 936 04/03/81
04/03/81 026 7563 756 080 005 935 04/703/81
04/07/81 07 2081 2081 081 014 %7 04/07/81
04/08/81 041 1197 197 080 008 932 04/08/81
04710/81 1.06 Ein ang 081 020 %1 /1078
0412781 013 311 1 077 00 337 en2s
04713/81 032 923 932 080 006 994 +
q B I
1.000 acres | CP2 =1 Index Number = 1 | Remaining Icons = 253 |Start Date: 01/01/81 |End Date: 12/31/81 (X = 2760 i ﬂ""’f’:f il |

Selection of Optional Detailed Data in Separate Spreadsheets

B3 Program Options

- o X

Biofilters

[ Detailed Biofilter Output

[ Pollutant Concentration Detailed Output
[ Particulate Reduction Output

[ Stage-Dutflow

I” Stochastic Seepage Rate Detail

[V Water Balance

™ Evapotranspiration Detail

Catchbasins

[ Performance by Event Dutput
[~ Perfomance By Step Dutput
[~ Stage-nflow Data

[~ Stage-Outflow

Cisterns:

[~ Detailed Output

I Outfall Discharge Hydrograph
[~ Water Balance

Filter Strips

[~ Hydraulics and Concentration by Event
™ Hydraulics Detailed Output

I Incremental Performance Dutput

I™ Ireducible Concentration Detailed Output
™ Particulate Reduction Dutput

Flow Duration Curve Data
[~ Detailed Data
™ Plotting Calculations

I Ciitical Particle Size Calculation Detailed Output File

I™ Tree Canapy Detailed Output

Default Model Options |

Default Current File Data

Freeway Data

[ Freeway \Washoff Detail

Grass Swales

[ Hydraulics and Concentration by E vent
[™ Hydraulics Detailed Output

[ Incremental Performance Output

[~ Imeducible Concentration Detailed Output
[~ Particulate Reduction Dutput

Hydiodynamic Devices
[ Detailed Output

[~ Peiformance By Event
[~ Stage-nflow

[~ Stage-Outflow

Porous Pavement

[~ Detailed Output

[~ Stage-Outfiow

[ Stochastic Seepage Rate Detail
[~ Surface Seepage Rate

[~ Water Balance

Street Cleaning

[ Street Dirt/Accumulation Plots
[~ Street Dirt Removal

[ Washoff or Street Cleaning D etail

‘Wet Detention Ponds

I~ Detailed Output

[~ Pond Stage-AreaVolume Data

I~ Stage-Outflow

[~ Stone Weeper Detailed Output

[~ Water Balance Summary of All Ponds

Media Filters and Settling Practices
[ Detailed Time Step Output

[~ Stage-Outflow Data

[~ Stage-Area-Storage Data

[~ Device Effluent Concentrations

[~ Performance By Event

[ Puls Routing Detail

[ Iteration Information

Green Roofs

[~ Time Step Output

[ Imeducible Concentration Calculations
[~ Particulate Reduction Output

[~ Stage-Area-Outflow

[~ Water Balance

[~ Evapotranspiration Detail

Pipes
I” Detailed Hydraulic Ouput
[~ Pipe Output by Event

" Uncheck All Detailed Output File Options

" Check All Detailed Output File Options

le Update Options

Cancel Changes

Save .INI File

This shows the water balance
optional spreadsheet
selected for biofilters




Tab 9B: Biofilter Control Practice

(1 of 2)

17 | First Rain Date: 10/06/83
18 | Last Rain Date: 10/11/83
19 | Total Time Period (yrs): 1.358448E-02

Event
Rain Time Maximum Minimum  Peak
BioF Rain Rain Duration (julian  Rainfall  BioF BioF Inflow
1 Number Number Depth(in) (days) Date)  Date  Stage(ft) Stage (ft) (cfs)
2 1 434 0.03 0.04 14523 10/06/83 3.597 0 0.1277
3 1 435 0.06 017 14524 10/07/83 3753 0 00951
4 1 436 0.14 0.08 14524 10/07/83 4.044 0 0.5694
5 1 437 1.29 0.67 14528 10/11/83  4.062 0 10604
6 Summary Statistics
7 Rain Deptt Rain Duration (days) Maximum Minimum | Event Peal
8 Number of Events 4 4 4 a 4
9 Total 1.52 0.96 -
10 |Equivalent Annual Tt 111.89  70.55 - -
11 Minimum 0.03 0.04 3.597 0 0.095
12 Maximum 1.29 0.67 4.062 0 1.06
13 Average of All Events 0.38 0.24 3.86 0 0.46
14 |Median 0.1 0.13 3.9 0 0.35
15 |Stnd. Deviation 0.61 0.2 0.23 0 0.45
16 cov 16 121 0.06 0.85 0.98

Event
Peak
Outflow
(cfs)
0.0064
0.0071
0.6303
1.0553

4

0.006
1.055
0.42
0.32
0.51
121

surface
Ponding
Duration
(hrs)
6
16.4
28.1
38.1

4
88.6
6522.157
6

38.1
22.15
22.25
13.95
0.63

Example of Detailed Data Spreadsheets for Biofilter Water Balance

Event Event
Total  Event  Event  Event Event  Evapotra Event  Vert Event BC
Ponding Inflow  Hydraulic Totallnfil EventInfil Eventinfil Evap nspiration Orifice  Standpipe Weir
Duration Volume Outflow Outflow Outflow Outflow Outflow Outflow Outflow Outflow Outflow
(hrs) (ch) (cf) (cf) BG(cf)  AGlcH)  (cf) (cf) (cf) (cf) (ch)
5.7 149.7822 0 146.0702 141.0423 5.0279 0 0 0 o o
129 433.2603 0 394.8032 359.7266 35.0764 0 0 0 0 0
26.6 1300.086 611.0956 729.7667 621.1223 108.645 0 0 0 0 611.0956
22.4 19290.61 18073.97 1056.518 825.6942 230.8213 0 0 0 0 18073.97

| Event Peal Surface Pc Total Ponc Event Inflc Event Hydi Event Tote Event Infil

4 4 4 4 4
67.6 21173.74 18685.06 2327.158 1947.585
4976.278 1558672 1375472 171310.1 143368.5
5.7 149.782 0 146.07 141.042

26.6 19290.61 18073.97 1056.518 825.694
16.9 5293.43 4671.27 581.79 486.9
17.65 866.67 30555 562.28  490.42
0.41 934427 8939.78  396.69  299.21
0.56 1.77 1.91 0.68 0.61

|
V
(
[

Event Infil Event Evag Event Evag Event Orifi Event Vert Event BC VI

q
379.571
27941.49
5.028
230.821
94.89
71.86
100.53
1.06

4

cooooooo

cococoooooo s

4 4 4
0 18685.06
0 1375472
o o
0 18073.97
0 4671.27
0 30555
0 8930.78
0 1.91

©cooooooo

(2 of 2)

4 4 4 4
0 0 0 161.526
0 0 0 1546781
0 0 0 146.07
0 0 0 19130.48
0 0 0 5253.05
0 0 0 867.83
0 0 0 926592
0 0 0 1.76

4
161.526
11890.5
-40.776
160.133
40.38
21.08
86.17
2.13

4
1.309
96.35

-0.085
1.101

0.33
0.15
0.54
1.65

4

4

4

0.155
0.155
0.15
0.15
0

0

4 Number of Events

- Total

- Equivalent Annual Total
38.7 Minimum
38.767 Maximum
38.73 Average of All Events
38.73 Median
0.03 Stnd. Deviation

0 cov

Event
Surface Event TSS Eng. Total
EventSC Event Drain Event Water Cum. Moisture Concentr Event Biofilter Media Weighted
Weir Other Pipe Total Volume  Water Content Volume  ation Residenc Influent Effluent Effluent
Outflow Outflow Outflow Outflow Balance Balance atEvent Reductio Reductio e Time Conc Conc Conc
(cf) (cf) (cf) (cf) (cf) (cf) Start n Fraction n Fraction (hrs) (mg/L) (mg/L) (mg/L)
0 0 0 146.0702 3.7119 3.7119 0 1 0.1547 38.7 130 27.71942 0
0 0 0 394.8032 38.4571 42.169 0 1 0.1547 38.7 130 37.93419 0
0 0 0 1340.862 -40.7756 1.3934 0 0.5443 0.1547 38.7 130 90.42951 0
0 0 0 19130.48 160.1328 161.5262 0 0.0552 0.1547 38.8 130 125.7093 0

Clogging
Mass
Retained
on Media
(Ibs)

0.2
2.3
1.4
0.3

Example of Detailed Data Spreadsheets for Biofilter Water Balance

Cum

Mass Infiltratio Eng
Retained n Media
onMedia Reductio Infil Rate
(Ib/sf) n Fraction (in/hr)
6.80E-04 0.999664 0.2
2.45E-03 0.998806 0.2
3.54E-03 0.998273 0.2
3.74E-03 0.998174 0.2

Event SC V Event Othe Event Surf. Event Totz Event Wat Cum. Wat« Moisture ( Volume Re TSS Conce Event Resi Biofilter In Eng. Medi: Total Weig Clogging v Cum Mass Infiltration Eng Media

10



Tab 9B: Biofilter Control Practice

The next presentation will walk you thru the
biofilter input screens.

Any further comments John, Doug, or
Caroline

Any questions?
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