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We will cover...

> Biofilter Design
Concepts and
Issues

> Biofilter Model
Algorithms

> Entering Biofilter
Data into the
Model

Modeling Notes

» Control practice used to
model:
« Biofilters
« Rain Gardens
« Infiltration Fields
« Infiltration Trenches

Modeling Notes

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

> Time increments are
established by the user —
default = 6 minutes

> Yield reductions due to
runoff volume reduction
through infiltration and
filtering through engineered
soil
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Control Practice Overview Control Practice Overview
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Control Practice Overview Biofilter Hydrograph Creation
> Flow rate calculated using Complex Triangular
Hydrograph (can separate rain into very small
increments, if needed, depending on complexity of model
AverageFlow / N\ | run)
" » Runoff Volume calculated from WinSLAMM
> Runoff Duration = 1.2 times rainfall duration
*Inflow rate — Zero \"‘”-UU' “/ > Peak to Average Flow Ratio set by user
*No runoff /_
Delow arauna T s — 2.33in. rain Semerteeser Complex
discharge 21: extended | | Triangular
*Water level below  sop | 3 o infiltration - |Hydrograph
ground falls & €008 \ /
+Water discharges - & ooo / \ /
through underdrain, . ""é'"""f;.;.'n'r'ﬁa;nz'ﬂi ------------ 004 /
eventually only 1.00 = 002 J \:\\
through native so" | - i 022 225 23 235 24 245 25 255 26
Time (days)
—— Inflow — Infiltration Outflow —— Hydraulic Outflow
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Stormwater Constituents that may
Adversely Affect Infiltration Device Life and
Performance

> Sediment (suspended solids) will clog device

» Major cations (K*, Mg*2, Na*, Ca*2, plus various
heavy metals in high abundance, such as Al and Fe)
will consume soil CEC (cation exchange capacity) in
competition with stormwater pollutants.

> An excess of sodium, in relation to calcium and
magnesium (such as in snowmelt), can increase the
soil’s SAR (sodium adsorption ratio), which decreases
the soil’s infiltration rate and hydraulic conductivity.
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Sodium Adsorption Ratio (SAR)

The sodium adsorption ratio can radically affect the
performance of an infiltration device. Soils with an excess of
sodium ions, compared to calcium and magnesium ions,
remain in a dispersed condition, almost impermeable to rain
or applied water. 20 Ib/ft2 gypsum top-dressing as a soil
amendment may help reduce SAR problems (used on
agric)ultural fields, but not really shown to be useful at urban
sites).

SAR value of 15, or greater, indicates that an excess of

sodium will be adsorbed by the soil clay particles. This can
cause the soil to:

= be hard and cloddy when dry
= crust badly
= take water very slowly

SAR values near 5 can also cause problems, depending on the
type of clay present.
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A new infiltration pond after first winter; receives snowmelt from
adjacent salted parking areas (plus sediment from area
construction); lost almost all of the infiltration capacity and is
rapidly becoming a (poorly designed) wet pond.
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UA Student’s Salt Addition Tests of Biofilter Media in Columns:

Lost Infiltration Rates with Clay (above 5%) and with Organic
Supplements (peat in this example)

——5% clay & 0% peat  —+—10% clay & 0% peat —4—20% clay and 0% peat
——5% clay & 10% peat -#—-10% clay & 10% peat -#-20% clay & 10% peat
—m-0% clay & 10% peat

0.1

Infiltration rate as a fraction of the intial value

0.01
0 5000 10000 15000 20000 25000
Accumulated salt load(g/m?)
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Ground Water Mounding
“Rules of Thumb”

> Mounding reduces infiltration rate to
saturated permeability of soil, often 2 to 3
orders of magnitude (100 to 1,000X
reductions) lower than dry soil infiltration
rate.

> Long narrow system (i.e. trenches) don't
mound as much as broad, square/round
systems
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Five Components to Modeling
Biofilters

Structure Geometry
Outlet Information
Infiltration Data

Hydrograph and
Flow Routing
Information

5. Particle Size
Distribution

P e d =

Biofilter Geometry

Top of Biofilter Height of BC
/ BC Wair Weir Op‘emng
E 4 Crest Length
= + R L g v
=
© 3
m] 1 [c—]
o Height from Datum 3 T
é 2 Omies Dm to Battom of Weir Rock Fill
=L [u] ft
< J [ pening (ft)
51—y
5 TP TrockFitsemn v
L] Daturn - Biafilter Bottorn ¥ 3
w eRe Distance fraom Datum to Top of Pipe
Height fram Datum : Yertical Standpipe Dia
to Orifice Invert () Biofilter Geometry pipe Lia.

Biofilter Datum is always zero ft.
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Biofilter Data Entry Form

3 tiofitration Control Device [ . § L}
First Source Area Control Practice | 4dd |Sharp Crested Weir Add | Other Dutlet Add |
eeeee -l Evapolrans-
Morih | pration
(inicay)
= L Jan
Feb
Mar
e - Aot 02000
ot May 0.4000
Jun 06000
0366 ul 08000
[ a7 Aug 08000
Soil Data 0037 %’j S jggg
Ifitsation Fias fin/br) 54| o . G0
Enginesred Sai Depth (ff] 2 Dee ||
Enginesred Soi Porosty (0-1] 0.39) Riantl ypas
1 2 3 4
FET]
Inflow Hyctogaph Peak to Average: fym P~ [nnuals - | 2| =
Flow Ratio
Number of Deviess in Source Area or | 050 | 085
LardUse >

]
]

Select Native Soil Infjgration Rate Change

" Sand- Binfhr & Clay loam - 0.1 in/hr Geometry 400

s - e - 3

4 - - Copy Biofiter

¢ Biofilter il o

5 t . F‘asts Biofiler u tﬂ OW

Geometry = “HY] Structure

‘article ‘E \Program Files\winS LAMM\NURP.CFZ.
il Refresh Schematic Delate I n fo rm ati o n

Jonre #:1 Land Use #: 1 Si"":e Areat: 5 Total Area 4.000 acres | Land Uss fial 1) Sowce Area: Roof 5 -
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Biofilter Data Entry Form

[} Biofiltration Control Device. _

]

First Source Area Control Practice

Device Propeties

Biofilter Number 1

Top frea (o]
Bottom Area (5f)

Total Deph 1)

Typical Wickh (] [Cost est. orly)
Native Soi Ifitration Rate (in/hi)

Irfi. Rt FractiorvBotiom (0]

Irfi. Rite Fraction Sides (0-1)

Flock Filed Depth (]

Fock Fill Porasity (0-1)

Enginecred Sail Type

Enginesred Sl Infilration Rate (rneh)

Engineered Soil Depth )
Engineered Sail Porosity [0-1)

Irflow Hydrogiaph Peak to Average
Flow R atio

Mumber of Devices in Source Area or
Land Use

100

4dd | Sharp Crested Weir Add_| Other Outlet Evaporation _4dd |
I EraE
Month pirstion
ET Plant Type Variables in/day)
ET Crop. Jan
Femove |Broad Crested \i Plant Type Root Depth Adjustment b
e crest length (1) ® P e
User-Defined apr 0.2000
Turfgras 1 050 May 0.4000
Trees 3 070 T 06000
At 1 065 ] 0.6000
ohwramses 1 oss an | oo
Prairie Plants 6 050 Sep {ex0
ot 0.4000
Add | Surface Dischal
3 MNow 0.2000]
Taction Of avalable capacity
Sae 0ol Dec
Fraction of avalable capaity Plant Types
wheniirigation stops (1) 1 2 3 4

Oiificz Diameter ]
Ivet elevation above datum ()| 0700
Murber of orfizes in set 1

Fraction of bicfiter that is vegetated
Plant type

Fioot depth (1)

ET Crop Adjustment Factor

050

090 010

Frairie P_x |&nnuals v | Rl
60 1.0

g5

I Activate Pipe or Box Stovage

Use Random Nurber

I~ Generation to Accournt for

1l

Infilyation Riate Lincertinty

Iniiel Waer Suface
00 Elevation 1

Select Native Soil Infiltration Rate
" Sard - it
 Loamy sand- 25 indhe
€ Sandyloam- 1.0 in/hr
 Loam- 0Gine

ik loam - 0.3inchr

€ Sandy sitloam - 0.2 invhe

& Claloam - 07 inthr
" Sily clay loam - 005 infhr
€ Sandy cley - 005 in/hr
 Sity clay - 0.04 invhe
" Clay- 002inhe
€ Fisin Banel/Cister - 000 indhe

Copy Bicfiter
Daia
Paste Biofiter
Data

1.00

Top of Engineered 5

o n ()
Change
Geometry 4.00 200
350

ET Plant Types

Control Practice #: 1| Land Use #: 1

Select Particle | [C:\Frogram FilesWWinSLAMM\NLIRF. CFZ
Size File

Source Area #: 5

Refresh Schematic

Total Area._4.000 acres| Land Use: Residential 1 [Source Area Fioof 5

Information
Delete Lancel Lontinue ‘
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Biofilter Data Entry Form

& Biofitration Control Device [N [
First Source Area Control Practice Add | Sharp Crested Wei Add_| Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 1 Lot Evapotians-

Top Area (5] 120 et || pret

Boitom Area [sf) 100 - —

e 110 || 5 Modify Bifilter Geometry ===

Typicalwidth (1Y) [Cost est. anly) 10,00

Naive Sal Infiliation Flate (in/hi) 01 {+ Enter fraction (greater than 0] that you want to madiy biofiter areas by e

H{ | (~ Enter fraction (greater than 0] that you want to medify biofiter top area by.

Infil. Rate Fraction-Bottom (0-1] 1.00 b ottom area calculated using existing slope bebween top and battom areas: g gggg
18 ] oesoeman
ok PPy 1) i) [ ' Cicular Dimension | Dimersion | l[0. gggg
| |Engineerec Seil Tvpe SoilData € Square/Rectangular Top rea (f) 120 i
| [Ensineered il Infiraion et vt} Botiom érea (5f] 100 100 30
| Depth [ 40 40m
|[Engineered oD epth 1) 2 I Side Slope (ft/h) 013 013

Engineered Soil Porasity [0-1) 0.33] PEL.
| 3 4
|

Irflow Hydrogiaph etk to Average: a0 |2 = =
Flow Ratio Inf
Number of Devices in Source Area or 1 Ny E :

Land Use A

pply Yalues
I~ Activale Pipeor Box Staiage € 1= - Making Changes
Iniiel Woter Suiface AY \‘ /
= 0.00  Elvaion ) T
| [~ TopdfErgresedsal |
—

Select Native Soil Infiltration Rate Change

 Sand-Binh  Clayloam - 01 in/hr Geometry 400 200

" Loamy sand - 2.5 infhi ity clay loam - 0.05 in/hr 350

C Sandyloam-1.0in/hr  C Sandy clay - 0.05 in/hr (£

 Loam- 05in/hr " Sity clay - 0.04 invhr 02

€ Sitloam - 0.3in/hr © Clayp- 002 invhr Paste Biofiter [0] —_ epaliel)

" Sandy st loam - 0.2 invhe € Fiain Banel/Cistern - 0.0 indhy Daia 1 ?ﬂ‘ e

L

LandUse #: 1

Select Particle. | [C:5Program FilesWinSLAMM\NIRF.CFZ
Sice Fie

Control Practios # : 1

Source

Beatt: §

Refresh Schematic

Total Area_4.000 agres| Land Use: Residential 1 [Source Area_Roof 5§

Delete Cancel Continue

Biofilter Data Entry Form

[ Biofittration Control Device _

First Source Area Control Practice

Device Properties

Biofilter Number 1

Top Areals]

Battom Area [+f)

Total Depth (1)

Typical Width (1] [Cost est. onb]
Native Soil Infilation Fiate invhil

Infil Rate Fraction-Battom (0-1)
Infil R ate Fraction-Sides (0-1)

100

Add_|Sharp Crested Weir

Add | Other Outlet

Add |

Remave | Broad Crested Weir

Mon

Jan

Remove |

V—Jﬁ

Evapoirans-
h | pration
findel=y)

| Rosk Fited Depth 1
||Reck Fil Parosiy 1) I———________
Engineered Sol Type I SoiData Fraction of
| [roeeres Sei infiration st i aa] Sol S?M‘“"f“”” Field PE\;J'";”E"‘ i Sol Type
Tive o | Capaciy | Mitna | ilen | Foec,
| [Engineered Sci Bepth ) 2 Testure Fornety | PN | ponny |0 | Engineered
rel | 7 [UserDefined Soi Type 0o 0o 0o 0000
EE e T o -
Fiow Raiio e Sands B 25 13
INumber of Devices in Souree Arza or 5| L Laamy Sands ] 45 25
N
LandUse u Sandy Loams an 65 1
I Activate Pipe of Box Storage (- e ~ adl 42 105 05 h—
i I 3 14 015
/Sily Clay Loams 50 17 (] I
5| foool 8
B I [ 13 0015 I
Il k] 5 3
Compost & * - - - -
Select Native Soil Infitration Rate -
€ Sand - Bin/hr @ Clayloam - 0.1 indhe Composite. Usel" Deflned Type
" Loamy sand - 25 in/hr " Silty elay loam - 0.05 in/hr Appin So
€ Sendyloam - 1.0inh € Sandy clay -0.05 indhv asalls Acti U Defi d
e T ctivates User Define
£ Sitloam- 03 inhr C Clay-002ink .
 Sandy sitloam - 0.2 infhe " Rain Barrel/Cistern - 000 Pe rce nt S (o] I |d S Re d u ct ion ‘
Select Patticle | [C:\Pragram Files\w/ing LAMMANLUIRP.CF: H H
s || due to Engineered Media =
Control Practice #: 1 Land Use #: 1 Source dreaH: 5 Total Arear 4.UUU acres |Land Use: Hesidential | | S0Wce Areal Hoot 5
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Biofilter Data Entry Form

5 Biofiration Control Device NN L}
First Source Area Control Practice Add_ | Sharp Crested Weir Add | Other Dutlet sdd |
Device Propetties -] Evapotians-

Morih | pration
Top Arealsh)

Bottor Area [5f) 7 (IzE )
TotalDepth (1] 400 Femove | Broad Crested Weir = o
Typical Width (i) (Cost est. anly] ME
Native Seil Infilration Fiale (in/hi] 01| [weir crest width (1) A:" TET

Height from datunm to =
Infil. Rate Fraction-Battom (0-1] 1,00 |bottom of ieir apering [f] 35000 | T‘W g gggg
un
| ini. Rete Fraction-Sides (0-1) Vertical Stand Pipe Sol porosiy [satuation 0338 Jul 0.8000)
[Rock Filed Diepth (1) maisture content, 011
| Aug 0.:3000)
| Rock Fi Poosiy 0-1) Soi e maisure capaciy 01] 0115 = G0
|[Eraineered Soi Type Permanent 9.037 et 04000
Ergineered 5o Influation Rat Add | Sustace Discharge Pips |Supplementl irigation used? |5
| Nov 0:2000)
| Fraction of avalable capaciy bes ||
|[Eraineered Soi Depth (1) Lls
Ergineered Soi Porosiy (0-1) Fraction of avalable capaciy Plant Types
| : when inigatian stops (0-1) 1 2 3 4
| Femeve | Drain Tile/Underdrain _ [Fraction of biofiter that is vegetated 080 [0

Inflow Hycrograph Peak to Average

Flow Ratio

Nurber of Deviess in Souree Area o
ol

Orfice Diameter 1)
Invert elevation above datum (t]
Murnber of orfices in set

5
0.7000)
1

Plant type
Root depth (f)
ET Ciop Adiustment Factor

10
Praitie P_v | Annuals_~ | ~|
60 10

050

065

[~ Activate Pipe or Box Storage

i

Use Random Number

Biofilter Geometry Schematic

™ Generation to Ascount for
Inftration Riate Uncetainty

Intioller Surface:
000 Ejeyation )

© Sand-Bindr

€ Loamy sand - 25 in/hr
" Sandyloam - 1.0inshe
 Loam- 0.5 invhr
 Sitloam- 0.3 inhr

€ Sandy sitloam - 0.2 inshr

& Dlay loam - 0.1 infhe

€ Sl clay loam - 0,05 in/he
 Sandy clay - 0.05 invhr
€ Sily clay - 0.04 st
 Clay - 0.02in/he

€ Fiain Barrel/Cistern - 0.00 in/he

Copy Biofiter
Data
Paste Biofiber
Data

Change
Geomelry 400
350

Y

200

02

Top of Engreered Soil

1 [‘m‘ o

5
Top of Fook Fil
o e
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Control Pratice #: 1

Land Use #: 1

SowceAreat: §

Select Patticle | [C:\Program Filestwins LAMMSNURF.CFZ
Size File

Refresh Schematic

TotalArea: 4000 acres [Land Use: Residential 1| Source Area: Rool 5

Delete Cancel Continue
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=3 Biofiltration Control Device 7] WinSLAMM Model Output
SharplCiesugd ey f[Other Dugfer g - Land Uses 1 Junctions | CormolFracices || Tutsl
[PUL EXc
Bottom Area (s 2850 File Name:
Total Deph [l 475 Remove | Broad Crested WeirReard — _
Tupiosl Widh (] {os ss or] 1500 (e creet g 1 [C-\Files\SLAMMAT raining PresentationssLJw EFDAZOTE Madion MarchsV dralis\E samples Used In Fresentations\BF Example mdb
Native Seil Infilvation Rt findhi) 0100 [\t crest wicth i) 500
al Height from datum to 450 Qutfall Qutput Summary
Inii, Fate Fraction Eottom (1) 1,00 |botiom of weir apening (1) Femove | Rt
Iniil, Fate Fraction Sides (0-1] 1.00 " Runaf Patticulste:
Fiemove |Ventical Stand Pipe Soil porasily [saturation Runaff Yolume  Percent Runoff Particulate Solids  Particulate Solids
Rock Filed Depth [ 100 moisture content, 01) 0443 o ) Reduction Coefficient Cone. (ma/L) Yield (bs) Solids
Pipe diameter [ft [Av) Fredusti
Rock Fill Porosity (0-1) 033 | i sbove datum [f] Soll field moisture capacty (0] | 0178 sauetion
Enginesred Media Type Media Data Pemanent wiliing paint (0-1) 0.030 Tootal of All Land Uses without Controls 332693 047 1633 a2
Engineered Media Infitiation Rate 13.00| Add Surface Discharge Pipe Supplemental irrigation used? |
* T Poaetinof avaidile samacty o Ouifal Total with Canirols GGE] 5567 % 016 1258 835 7380%
Engineered Media Depth ] 300 when inigation starts (0- Tument Fie Outpat
put_ Annualzed Total T
Engnesred Media Porasity (01 .44 Fraction of avalable copacity Plant Types s F————— P =
gi W (0-1) e when tigatien sape (0-1) 0.000] 1 A 3 4 After Dutfal Controls
Remave | Drain Tile/Underdrain Fraction of biofier thal is vegetated 050 0z 0% [T
Inflows Hydrograph Peak to Average Pipe Diameter (i Plark type: Other Gi_v | Praitiz P_v |Shups | - Concen Concen  Coneen o oo oo tantvield PO o
Flow Raio 380 | nyert elevation above detum () 0.50| |Roct depth (1) 0 60 20 [ Polutant tation-No | wation -Wwith  wation | "GN VRS LA LEL ield | TEERR
Humber of Devices in Source Ares or op| (Humbe of pipes atinvert elex. 1] |ET Ciop Adjustment Factor 055 050 050 00g Conirols Conirols Units Units.
Upsiream Drainage System Wse Rendom Number Biofilter Geometry Schematic Refiesh Schemalic Pariculate Solids 1633 1256 ma/L 332 6955 Ibs 7360 %
g o L I Generation to Account for Total Phosphorus 0.3073 02614 m/L 6.382 1864 Ibs 7080%
Inflation Riate Unceitainly B
oo s Water Surface —
2 B2 Eevaton ) — Piint Output Pint Oulput
] Topof Engneered Madia Summany T Summany . Tatal Area Modeled (ac]
Est. Surface Drain Time = 21.4 hrs 500 File File 0
Select Native Soil Infiltration Rate ' - Receiving Water Impacts
© Sand-Binth ' Clay loam - 0.1 infhr 475 g 300 b Total Control Practice Costs Due To Stormwater Runoff
© Loamy sand - 25invhi © ity clay loam - 0.05 i/l Capial Cost T 553 (CWP Impervious Cover Modsl)
" Sandyloam-1.0infhr ¢ Sandy clay - 0.0 in/h Copy Bifiter P
€ Loam- 05 nhr iy clay - 004 infhr Dala o5y lawdEet $ 45913 Caloulated Urban Stream
¢ Sikloam - 0.3 invht ¢ Clay-0.02inshr Paste Biofiter - q) Top of Rock Fil Annual Maintenance Cost AL [—— Rv Classification
" Sandy sitloam - 02invhe © Rain Barel/Cistern - 0.0 invhr 8 1.00 —— erform Outfal
ata T Fresent Yalue of All Costs IR Flam Duralion Without Contidls [ 0.47 Poor
Curve Calculations
Mot needed - calculaled by progiam Cancel ot Annualized Value of 4l Costs [ ¢ 121757 With Contls [ 076 [ Far
Contiol Practics #: 2 | CF Index #: 2
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] WinSLAMM Model Output | WinSLAMM Model Output ==
Land Uses T Junctions 1 Contiol Practices | Oufall Land Uses | Junctions Tﬁ( Oultal 1 Quput Summary
Runof Vakume T Pl Solds Yield (bs) T Fat Solids Cone mgrl] | Summary Table
File Name, Dala File: C.\FileshSLAMM\Trainson Marcht Usedin Example.ndb -
[C:\FilesNSLAMM\Training-Presentations\w EPDNZOTS Madisan March\JY UsedInf Evample.mdb Fiain File: C0 Denver Stapeton

Date: 03-02-15 Time: 7:05:53 Pt

Site Desoription: Calgary, A8 LID ion Pand
Qutfall Qutput Summary

Runclf Pticulate Solids  Fariouiate Soid P:ﬁ:‘fjlg‘le Control Cortrol Totel Irflow | Tatal Percert Total Total Percert Flow Flow Percent
Runolf Volume  Percent Runolf o iy aticulate Solids - Particuldte Soids  Paltcu Practice Fractice Volume (cf) | Outfow  Volime | Influent | Effuert | Load | ‘Weighted Weighted  Corc.
feu ) Flechuclion e Cone. [ma/L) “Yield (Ibs] o Mo, Tope Volume [cf) | Reduction Load (bs) | Load(bs) Reduction | Influent  Effuent | Reduction F
Cone (mafL) Cone [ma/L] |
Total af All Land Uses withaut Canlrols 332683 047 1633 B 1 Biofiter nEB 114198 6567 132 B35 7360 1633 1256 23098
Ouifall Tokal with Contrals 114158 567 % 016 1256 895 EEL RS | ‘ r
‘ 3
ErEiil D“‘D“,;"ﬁr”gaﬁ“afgumi 125549 Yeats in Modsl Rurt (] ET
- oo | oroR COMSN b pany Yield Polutart Yield P Parcan vield
T | oo Ut -HoConbiols - With Conticls (|5 Reduction
Particulate Solids 1633 125.6 marl 3392 8955 Ibs 7360 %
Total Phasphons 03073 0.2514 mg/L 6,332 1.864 bs 70805 |

Print Qutput Prink Output
Summaryto Text | Summary to cav Vet o=t o]
Fie Fie 12130

Receiving Water Impacts

Total Control Practice Costs Due To Stormwater Runoff
Capital Cost [ s 935763 [CWwP Impervious Caver Model)

Approsimate
Land Cost $ 45913 Calculaled Urban Stream
Annusl Maintenance Cost [~ § 55173 Fv  Classification
i Perfam Outfall withou Corroks [ BAT— [ o

Present Value of &l Costs [ 7§ 7802822 Flow Duration ithout Controks ot
Annuslized Valus of All Costs [~ g 727757 B Ca i Wik Conrols [ 016 | Far
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Tab 4-G: Biofilter Control Practice

Control Practice Summary
Table

Control Practice Detail
Tables

Runoff Yolume

I

Part. Solids Yield [lbs]

i

Ruroif Yolume T

Part. Solids Yield (Ibs}f

Data File: C:\Files\SLAMM\Training-Presentations\U\ EPDA205 Madison March®V draftst
Rain File: CO Denver Stapelton AP 4899 RAN

Date: 030215 Time: 7:05:53 P

Site Description: Calgary, 4B LID Example, with Biofiters and /et Detention Pand

Conlrol Practice Type ==>
Control Practice NamerLocation ==3

R Start Rain
Humber Date Total fin)

484 03/30/55

435 04/11/55 n4g
486 05/08/55 002
487 05/03/55 on
438 05/16/55 012
489 06/18/55 175
430 05/22/55 007
491 05/25/55 040
432 06/04/55 043
493 06/05/55 014
434 06/08/55 003
435 06/08/55 o0
436 06/13/55 013
437 06/14/55 013
438 06/16/55 on
433 0B/16/55 023
500 06/18/55 007
501 06/20/55 002
s02 06/25/55 003
503 07/04/55 002
504 07/10/55 o0
505 07A12/55 0oz
506 07/20/55 016

LCP# 1 - Biokitration nfiltation
DS Biofikers # 1

Irfluent
Runoff
Vol cf)

Effluert Rurnoffal
Runoff Percent
Vol cf) FReduction
o o
[ 100.00
0 100.00.
o 100.00
[ 100.00
25056 5254,
o 100.00
1337 93.99
0 100.00.
0.04611 100.00
1.789E-04. 100.00
2112606 100.00.
o 100.00
0.06578 100.00
0.001842 100.00.
0.05530 100.00
002714 100.00
2432604 100.00.
0 100.00
[ 100.00
0 100.00.
0 100.00
01940 9399

Data File: C:\Files\SLAMM\Training-Presentationsh U EFDA20T6 Madison March®V d

Rain File: CO Denver Stapelion AP 4839 RAN
Date: 030215 Time: 7:06:53 PM

Site Description: Calgary, 4B LID Example, with Bicfiters and Wet Detention Pond

Control Practice Type ==>
Control Practice Name/Location ==>

Rain Start Rain Influent
Number Date Totdl (in) Fart. 5ol
“Yieldlls)

484 03/30/55 - 0
485 04711/55 0.48 109.2
486 05/08/55 0oz 1.125.
487 05/09/55 011 17.42
488 05/16/55 012 1959
488 05/18/55 1.7 6623
430 05/22/55 0.07 9439
491 05/25/55 0.40 88,02
452 06/04/55 043 4683
433 0B/05/55 014 2377
434 06/08/55 0.03 2531
485 06/08/55 ool 02812
496 06/13/55 019 .36
497 06714755 013 21.65
458 06/16/55 011 17.42
439 0B/16/55 0.23 44.52.
500 06/18/55 0.07 9.433
601 06/20/55 0oz 1.125.
502 0B/25/55 0.03 253
503 07/04/55 0.02 1125
604 07/10/55 ool 02812
505 07r2/58 0.0z 1.125.
506 07/20/55 016 221

Par.
“Yieldlls)

CP# 1 - Bicfiltration/Infiltration
DS Biofiters # 1
Effluent

Sol.

olasas

1556,
0
001313

0
4.732E-04
2.413E-06
2.B43E-07

0

6.800E-04
1.573€-05
5.466E-04.
3.353E-04
3.965€ 06

0

0
0

0
0.001964.

Part rield
ent
Reduction

0
100,00
100.00
100.00

Data Filer C:ARiles\S LaMMAT raining-Presentationsi U EPDAZ015 Madison tarchtV drafts\Ewamples Used In PresentationshBF Example mdb
Rain File: CO Denver Stapelton 4P 4839 Rak
Date: 03-0215 Time: 7:05:53 PM
Site Descriptior: Calgary, AB LID Example, with Biofilkers and wet Detention Pand
Control Contral Control Total Inflow Total Percent Total Tatal Percent Flow Flow
Practice Practice Practice Wolume (cf] - Outflow WYolume Influent Effluent Load ‘Weighted  \Weighted
o. Type Mame Volume [cf]  Fieduction  Load(bs) | Load[bs)  Reduction | Influent Effiuent
or Location Conc (mg/L] Conc (mgsL)
1 Bicfilter DS Biofilters # 1 332633 114138 6567 3392 8955 7360 1633 1256
Data File: C:4FilesSLAMM\Train
Rain File: CO Denver Stapelton &
Date: 03-02-15  Time: 7.05:53 Ph
Site Description: Calgary, 46 LD |
Control Contral Percent Influgnt Effluent Notes Maximum  Hydraulic Fof Magimum  Maimum Wolume Ur
Practice Practice Median Median Stage Volume | Clogging |~ Suface | Subsuface  Infilated | Di
No. Type Reduction = Patt, Size | Patt. Size ] Out (cf] Factor Ponding  Ponding (cf] Y
[microns]  [microns] ime [hrs] | Time [hrs)
1 Biofilter 23098 7.80 666 Mo Biofilter Overflows 40 110421 oo 2466 13406630
Data File: C:\FileshSLaMM\Train
Rain File: CO Denver Stapeltan &
Date: 03-02-15 Time: 7:05:53 Ph
Site Description: Calgary, AB LID |
Control Control M awimum Wolume  Underdiain - Evapo Minimum Surface Evap. Wolume Surface Runoff
Practice Practice Subsuface  Infilrated  Dischage  Transpir Soil Mo, Discharge Yol [of]  Supplemt, Ponding  Preducing
o, Type Ponding cf] Wl [cf] Wl [ef] [frac] Bypass Imig[cf] | Events»>72  Events/
Time [hs) Yol [cf] his (Count] | Tt Frains
1 Biofilter 2466 13406630 107362 113531.50 000 0 /585
Additional Output
Biofilter Event by Event Output
Biofilter Water Balance Performance Summary, by Event
BioF Event Event Event Event Event Event Event
[Source Time Maximum |Minimum  Inflow Hydr Event Infil Evap Cistern  Orifice Total Flow Volume  Solids
JArea Rain Rain (Julian BioF BioF Volume Outflow Outflow Outflow Outflow Outflow Outflow Balance Reduction Reduction|
umber Number Depth (in) Date) Stage (ft) 'Stage (ft) (ac-ft)  (ac-f)  (ac-ft) |(ac-ft) (ac-fty  (ac-ft) |(ac-f)  (ac-fty  |Fraction |Fraction
7 1 0.01 0 0.12 0 0 0 0 0 0 0
7 2 0.05 31 0.57 0 0.007 0 0.001 0 0 0.006 0.007 0 0.183
7 3 0.1 59 0.71 0 0.015. 0 0.002 0 0 0.013. 0.015 0 0.095
7 4 0.25 90 12 0 0.042 0 0.002 0 0 0.041 0.042 0 0.043
7 5 0.5 120 2.03 0 0.084 0 0.002 0 0 0.082 0.084 0 0.024
7 6 0.75 151 246 0 0.125 0 0.002 0 0 0.122 0.125 0 0.018
7 7 1 181 25 0 0.165. 0.007 0.002 0 0 0.156. 0.165 0 0.014
7 8 15 212 2.52 0 0.249 0.034 0.003 0 0 0.213 0.249 0 0.01
7 9 2 243 2.52 0 0.335. 0.066 0.003 0 0 0.266 0.335 0 0.008
7 10/ 25 273 253 0 0.416 0.087 0.003 0 0 0.326 0.416 0 0.008
7 11 3 304 2.52 0 0.497 0.097 0.004 0 0 0.396 0.497 0 0.008
7 12/ 4 334 253 0 0.661 0.149 0.004 0 0 0.507 0.661 0 0.007

Other Output Options

> Time step detail
Irreducible concentration
> Particulate reduction

> Stage outflow

> Stochastic seepage rates

» Water Balance
> Evapotranspiration

v

31

30




