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Infiltration —Use Compost

Bicinfiltration

Thera is no underdrain, =0 all runoff that flows into
the basin and does not averflow into an overflow structura is
abstracted from the stormsewer system through infiltration or

avapotranspiration.

—
Sinoa thare is no underdrain, in-situ soils must be -_;_
abde to handle discharge through the soil or filter —-|
media in 48 houwrs or lass. The period of inundation
is defined as the time from the high water level in
the practice 1o 1 to 2 inches above the bottomn of the

facility

(-\ Figure 2-1: Bioinfiltration
/




Filtration with Most Infiltration
Credit (per MIDS Calculator)

Mate: this detall shows an off line system. To show an on line system this detail should
be modified to include an everflow structure, set at the maximum ponding elevation.
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Size to Project Requirements +
Bioretention Plants

- Underdrain Valve

Max 3H:1L Slope, typ. Y - ___‘
T + ! -1
b AT Rl r':-g._ NTTER | m—
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piil oy LN EL
18" Max Ponding Depth, Dmmmg in Max 48 Hours

' il T 37 Muleh
3" Muleh i — '_'—]'Tr | quﬁ '=/= 30" Bioretention Soil
== 30" Bioretenfion Soil m:l i s Geogrid Wrap, connected with Zip ties
2" Choker Course -| 2" 1 TEATT 2" Choker Course, #8, #78, or #89 Stone

— . B bl - #57 Stone, Plpe width + 2" Above Flpe

A - p—————— a2 razzas, | o Outlet

Drainage Layer M — == e —
=g |I bW Solid Pipe
Jl‘ Transiflon from Solfd o Perorated Plpe
Perforated Plpe

Mon-Compacted Subgrade

3 Min Depth to Bedrock/Groundwater See Stormwater Manual for Subgrade Preparafion

Q Biofiltration with Elevated Underdrain

Mot To Scale
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BMP Properties: 1 - Bioretention basin (with underdrain]

EMP P

|3|l= v|

Bioretention basin (with underdrain)

AL
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Suriaoe arsn at
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Sinfrce atmn =
menia surace [,

Tot madi
elagth (D]

Deptn below
wrdedrain D )

Bomom suriace area A

of the basin bred with an impermsakie iner
I= the bottom of the basin lined with an impemesble liner?
Surlzce area =t overllow [ A |

Media auface area [ Ay |

SBurface area alunderdrain [ Ay |

Botom surface area [ A5 ]

Querlow depi [ Og |

Total media depth [ Dy ]

Diepth below underdrain [ Dy, ]

Madia field capacily - wiing point [FC - Wejrange 0.05-0 17)
Media paros ity - fizld capacity [n - FClirange 0.15-0.35)

I & reefa) planted in the BMP?

Bioretention planting media mix

I= the P content of the madia 253 than 30 mgika?

Iz asoil p

Underlying soil - Hydrologic Sail Group

Irfiltration rate of underlying scils
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[ G4 limhr ~
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BMP Properties: 1 - Bioretention basin (with underdrain]

| BMEE EMP S y|

Annual Summary

Annual water volurne from direct watershed:
Annual water volume from upstream BMPs.
Annual retention volume provided by BMP
Annual cutflow vl

Percent annual runolf volurme relained:

Percent annual Pariculate P reduction fvia non volurme reduction treatment)
Partic ulste P load from direct wotsrshed:

Porticulots F load from upstream BMPz

Partizulate F load reduction.

Total parcent snnual Particulate P reduction

Percent annual Dizaclved P raduction (via non volumne reduction treatment)
Dissolved F load from watershed:

Dizsolved F load from upstream BEMPs:

Dissohved P loed reduction:

Total parcent annual Dissolved P eduction

Total percent annual TP reduction
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BMP Properties: 1 - Bioretention basin (with underdrain})

BMP P |smp v|

BMP Properties: 1 - Bioretention basin (with underdrain)

d| BMP § BMP Y|

Bioretention basin (with underdrain)

At A
V= lv.,,, b or (%-u -u,,) ¥ Ving 5+ Vir

urdsadmin {0 )

Hattom Buftce an (A

Is the bottom of the basin linsd with an impemnenble liner?
Surface area at ovarflow [ Ag ]

Madia suface area [ Ay ]

Surface aea atundardrain [ Ay |

Bomom surface ares [Az ]

Cvarflow daptn [ Dg |

Totsl media depth [ Oy, |

Depth below underdrain [0 ]

Media figld capacity - wilting point [FC - WF] range 0.05-0.77)
Media porcsity - field capacity [n - FC){range 0. 15-0 35)

I a freeis) planted in ths BMP?

Bioretention planting madia mix

Is the P content of the media less than 20 mg/kg?

Is 8 5ol dr used to
Undarymg soil - Hydrologe Soil Group

Infiltration rate of underying soils.

if:i SM(HSG B. 045 "
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Annual Summary

Annual water volums from direct watesshed:

Annual water volume from upatresm BMPe-

Annual retention volume provided by BMP

Annual cutfiow volume:

Percenl annual runoff volame retained: 34

Percent annual Particulata P reduction (via non wolume reduction treatment) o
Particulate P load from direct watershed 1227
Particulate P load from wpsiream BMPs: V]
Farticulate P load reduction: 0423

Total percent annual Particulate P reduction 34 %

Percent annual Dissoived P reduction [vio non volume reduction irsatmsnat) S
Dissolved P load from watershed: i ]
Dizsolvad P loed from upstrearn BMPs e
Dissolved P losd reduction

Total percent annual Dissolved P reducton.

Taotal percent annual TP reduction:

0K rae |




Engineere

Media-1 Comparing Average Inlet and r
Outlet Total Phosphorus Concentrations

Total Phosphorous
Concentration (mg/L)

Total Phosphorous 2010-11
mInlet 1 mQutlet 1 mInlet 2 mQutlet 2 mInlet 3 mOutlet 3

Reductions -400 percent or greater

T —

Bannerman 2013
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- 1.Ensure Media Mixture to a P content between 12-
30 mg/kg (and supports vegetation).

nt to facilitate
kill vegetation).

2. Incorporate a soil ame
absorption of P (and doe




EMP Properties: 1 - Bioretention basin (with underdrain)

d BMPF |BMP y|

EMP Properties: 1 - Bioretention basin (with underdrain)

d| BMEF BMP Y|

Bioretention basin (with underdrain) ~ Requdtrestment volume

Iz the elevated above nath ila?

Are the sides of the basin inad with an impermenble ner?
|= the botlom of the basin ined wih an impermeabls (iner?

A+ 4
Viar b 0?’( [ 2 B ‘pu) + Vigrs + Vir Suwiface area stoverlow [ A ]
Media surface area [Ay ]

Surface ar=a af

O () Suiface area st underdrain [ Ay ]

Bottom surface area [Ag]

Overfiow depth [ D |

Total media depih [ Dwy ]

Diepth below underdrain [ Oy ]

Media field capacity - wiling pomt (FC - WP]jrange {.05-0.17)

dath Dy

Doptn baiow
undzrdsain {0.)

Media porosily -field cepacity [n - FCHrange 0.15-0.35)
|= atrea(s) plantad in the BMPT

Biorstantion planting medio mix

Irfiltration rate of underlying soils

6 5MHSGE. 045 «

Annual Summary
Annual water volume from direct watsrshed:
Annual water volume from upstresm BMPe-
Annual redention volume provided by BMP
Annual cutfiow volume.
Percenl annual runoff volsme retained:

Percent annual Particulata P reduction (via non volume reducticn treatrment)
Particulate P load from direct watershed

Particulate P load from upstream BMPs.

Farticulate F load reduction:

Tatal percent annual Particulale P reduction M %

Percent snnual Dissolved P reduction (via non volume reduction irsatment)
Dissclved P load from watershed.

Dissohvad P losd from upstream BMPs

Dissolved P load reduction

Total percent annual Dissohed P reducton:

Total percent annual TP reduction:

EMP Properties: 1 - Bioretention basin (with underdrain)

d BMPF |BMP y|

BMP Properties: 1 - Bioretention basin (with underdrain)

d| BMP P: BMP y|

Bioretention basin (with underdrain) ~ Requdtrestment volume

Iz the elevated above nath ila?

Are the sides of the basin inad with an impermenble ner?
|= the botlom of the basin ined wih an impermeabls (iner?

A+ 4
Viar b 0?’( [ 2 B ‘pu) + Vigrs + Vir Suwiface area stoverlow [ A ]
Media surface area [Ay ]

Surface ar=a af

O () Suiface area st underdrain [ Ay ]

Suttace arsa st Cvediow depth Bottom surface area [ Ag]
medis - ey

Overflow depth [ D ]
Total media depih [ Dwy ]
Diepth below underdrain [ Oy ]

Media fisdd capacily - willing pont [FC - WP][range 0.05-0.17)

Totad media
dath Dy

Doptn baiow
undzrdsain {0.)

Media porosily -field cepacity [n - FCHrange 0.15-0.35)
Botiom surface aten (4] |= & treels) plantad inthe EMPT

Biorstantion planting medio mix

Irfiltration rate of underlying soils

§5M (HSGB.045 =

Annual S umimary
Annual watarvolume from diecl watershed acie-fl
Annual water volume from upsirsam BMPs ocreft
Annual retention valume provided by BMP: acre-ft
Annual outflow volume: ocrefl
Percent annusl runofl volume ratainod: ES

Percent annual Pariculate P reduction (wia non volume reduchon tresiment) %
Farticulate F load from direct watershed:

Particulate F Inad from upatraam BMPa®

Farticulate P load reduction

Total percent annual Parbculate P reduction:
Fercent annual Dissolved P reduction (via non wofume reducticn trestrment)
Dissolved P load from watershed:

Diescived P load from upstream BMPs:
Dissclved P load reduchion:

Total parcent annual TP rexduction:

[k ||




MN Stormwater Manual Mixes

Mix E: MnDOT
Mix A: Water Mix B: Enhanced Mix C: NC State Mix D 3877.2 Type G
quality blend filtration blend  water quality blend 'Filter Topsoil

Borrow'

Mix F: Custom
Infiltration Basin
Planting Soil

Fine aggregate for

Portland Cement 60-80%
Concrete

Construction Sand 55-65% 50-70%
Sand

Loamy Sand

Topsoil 10-20%

Silt and Clay

Organic Matter 25-35% 30-50%
MnDOT grade 2

compost

Growing media m s growth of selected
plant species.
* The pH range (soil/wate
* Soluble salts (soil/water 1:2 d 500 parts per million
 All bioretention growing media must have a field tested infiltration rate

between 1 and 8 inches per hour.




Required Test

Standard

Sample

Soil media test Turnaround Amount

results and a soil Analysis ($)  Time
9045 pH Soll 21 4 Hours

samp!e must be ASTM D974

submitted at Organic Matter 42 2 Days

least 14 days Phosphorous

. ; B D
prior to material (Bray) 75 2Days
: 365.1 Total
delive ry. Phosphorous 2 Days

CEC 3 Days

Grain Size 5 Days

Needed
5O grams

50 grams
60 grams
20 grams
200 grams

200 grams



Date  Media Olsen P Bray P Melich3
ppm  ppm  ppm
9/1/2015 60/40 Sand/Peat 22 26
9/15/2015 60/40 Sand/Peat 10
6/9/2015 70/30 Sand/Sphag. Peat
6/1/2015 8o/20 Sand/Sphag. Peat
6/1/2015 70/30 Sand/Sphag. Peat

6/1/2015 8o/20 Sand/Compost
6/1/2015 70/30 Sand/Compost
4/1/2014  70/30 Sand/Compost
70/30 Sand/Reed Sedge
Peat

4/1/2014 70/30 Sand/Sphag. Peat
7/1/2013  60/40 Sand/Sphag. Peat

4/1/2014




Current Standard

SR

¢ 70/30 Sand/Sphagnum Peat &
¢ Test Results Required

-Deliver sample materials and test results for WCD prior approval prior to delivery of
materials to the site. Soil media for infiltration basin shall be Plaisted's 70-30 Raingarden
Peat Mix or approved equal. Soil media test results must be submitted to WCD at least 14
days prior to material delivery. Test results must include grain size analysis (sand., silt,

cla H. organic content, Bray phosphorus test. Prior to beginning the installation,
sufficient material quantities shall be onsite to complete the installation and stabilize
exposed soil areas without delay.




1.Ensure Media Mixture to a P content between 12-
30 mg/kg (and supports vegetation).

o facilitate
vegetation).

2. Incorporate a soil a
absorption of P (and



Iron Enhanced Sand

95% ASTM C-33 Coarse Wash Sand and 5% Iron
Aggregate by weight (2,485 Ibs. Connelly GPM Inc.,
ETI CC 1004 or approved equal).

CONNELLY - GPM, INC.
ESTABLISHED 1875

3154 SOUTH CALIFORNIA AVENUE . CHICAGO, ILLINOIS 60608-3176
PHONE: (773) 247-7231 FAX: (773)247-7239

American Owned and Operated

CONNELLY-GPM INC.:

THE IRON AGGREGATE PEOPLE™

THE SOURCE TO HELP YOU IRON THINGS OUT

Since 1875 CONNELLY-GPM INC. has been creating quality products used to protect the environment and serve the energy and construction industries




Key Design Considerations
i

“ IESF Is Exposed to the Air
¢ Extra Underdrain (w/ gate valve)

4" Underdrains 4" Underdrain
In Soil Mix IESF In Soil Mix C

| Overflow Rim838.50 |

Elev. 837.50
i

Use Tooth Bucket To Scarify Soils 6" to
9" Deep To Loosen Seils Under The Cell.
Do Not Smear Soils.




Key Design Considerations

High Flow Bypass

Maximize filtration prior to |
discharge to the IESF

NWL=858.0
HWL=860,7

TRATION \\W\ N
SIN AG) \'\-\f"\"

I—856.0 °
=860.0



Quality Contr

* 5% Iron filings (dry weight)?
¢ Oven Dry

¢ 1,000 Gram Media Sample
(approximately 2 cups)

¢ Separate the sample with a
magnet

¢ Weigh abstracted Iron
¢ Repeat



1.2
1 |

5% iron filings
0.8 ‘

0.6 2% iron filings

0.4 I

— .
0.2 100% sand 0.3% iron filings
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Years of Service HLR = 5.6 m/yr

Erickson, A.J., J.S. Gulliver, and P.T. Weiss. 2007. "Enhanced sand filtration for storm
water phosphorus removal, Journal of Environmental Engineering." 133 (5): 485-497.

Erickson, A.J., J.S. Gulliver, and P. T. Weiss. 2012. “Capturing Phosphates with Iron
Enhanced Sand Filtration,” Water Research, 46(9), 3032—3042.




—e— Control-Total P - ® - Control SRP —e— |ESF - Total P - @ - |ESF - SRP

f\tr-_i

2

Retention (%)
&

()
o

1000 1500
Depth of Water Treated (inches)

Weiss, P., Aljobeh, Z., Bradford, C., and Breitzke, E. (2016) An Iron-Enhanced Rain
Garden for Dissolved Phosphorus Removal. World Environmental and Water
Resources Congress 2016: pp. 185-194. doi: 10.1061/9780784479889.020
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BMP Properties: 1 - Bioretention basin (with underdrain})

BMP P |smp v|

BMP Properties: 1 - Bioretention basin (with underdrain)

d| BMP § BMP Y|

Bioretention basin (with underdrain) ~ Requied reatment valuma
Is the underdrain elevated above netive sails?

Mg the sides of the basin ined with an imperm esbie liner?
Is the bottom of the basin lined with an impemnenble liner?
Ay + A
V= IL,"“ . ar ( v > L i D.u) + Vigg 5 +Ver Surface area at ovarflow [ Ag ]
Madia suface area [ Ay ]
Surface aea atundardrain [ Ay |

Betiam surface area [Az]

Cvarflow daptn [ Dg |

Totsl media depth [ Oy, |

Depth below underdrain [0 ]

IMedia field capacity - wlting pont [FC - WF][ange 0.05-0.77)
Media porcsity - field capacity [n - FC){range 0. 15-0 35)

Hattom sutce ama (| Is a freeis) plared inths BMP?

Daopit bekow
urdsadmin {0 )

Bioretention planting madia mix

Infiltration rate of underying soils.

Annual Summary
Annual water volums from direct watesshed:
Annual water volume from upatresm BMPe-
Annual retention volume provided by BMP
Annual cutfiow volume:
Percenl annual runoff volame retained: 34

Percent annual Particulata P reduction (via non wolume reduction treatment) o
Particulate P load from direct watershed 1227
Particulate P load from wpsiream BMPs: V]
Farticulate P load reduction: 0423

Total percent annual Particulate P reduction 34 %

Percent annual Dissoived P reduction [vio non volume reduction irsatmsnat) 0 %
Dissolved P lood from watsrshed 1.00¢  ibs
Dizsolvad P loed from upstrearn BMPs 0 e
Dissolved P losd reduction

Total percent annual Dissolved P reducton.

Taotal percent annual TP reduction:

BMP Properties: 1 - Bieretention basin (with underdrain)

syl

BMP Properties: 1 - Bioretention basin {with underdrain)

e WP Paramorrs | Summary|

Bioretention basin (with underdrain) ~ Feguir=dtreatmsnt velume
1= the underdmin si=uated abave native sails?

Ars thesides of fhe basin ned wih an impameakle hose?

Is the bottorn of the basin ined with an impermeable liner?.
)l + Vit o + Vier Surface srea at overflow [ Ag |

Media surface area [Ay ]

Surface area stunderdrain[ A ]

Surface ames st Overfiow dapt Botiam suface area [ Ay ]
[=51

Modia BUTaa (A0

Cvediow depth [ D5 |

sl mecis Total media depth [ Dy ]
dapth L)
Depth betow underdezin [ D]
Media field capacity - willing point [FC - WP (range 0.05-017)

Media porosity - fisld cagacity [n -FC)jrangs 0. 15-0.35)

S
| Depmhbeiow
undsrdra [T)

¥

Bioratention planting medis mix Media Mix B =l
Is the P content of the media l=ss than 30 ma/

Infiltration rte of underlying sails.

U —y 1= & tree(s) planted in the BME 7 Mo -

d| BMP P: BMP S v |

Annual Sumnary
Annual water voluma from diect watershed:
Anaual water volume fiom upstream BMPs
Anaual retention volume provided by BMP
Annual outflow valume:
Percent annual runoff volume retained: %

Percent annual Particulate P reduction ivie non volume reduction treatmant] %
Farticulate F' loed from direct wotershed: lbs
Particulate F load from upstream BMPs Ibs
Particulate P load reducton 0423 |bs

Talal percent annual Partculnte P rduchon M on

Pescent annual Dvaacived P reduction (via non volume reduction treatment) o

Diasoived P load from watershed 1004 lbs
Dizacived P load from upstresm BMPs: 0 ks
Dizanived P load reduction: OB0% ks

Total percent annunl Dissobved P reduction: B1 %

Total percent annuol TP reduction: 46




EMP Properties: 1 - Bioretention basin (with underdrain)

d BMPF |BMP y|

BMP Properties: 1 - Bioretention basin (with underdrain)

d| BMP P: BMP y|

Bioretention basin (with underdrain)

Ay + dyg
V = [Vinrw or 5o n e Dy |+ Vines o+ Ver

Surface ar=a af
Crvarfiow (Ac|

Surtace arsa at Cvediow depth
L B — o)

Totad media
dath Dy

Doptn baiow
undzrdsain {0.)

Bottom surface aren (A

Required trestment volume
Izthe elevated above nati ils?

Are the sides of the basin inad with an impermenble ner?
|= the botlom of the basin ined wih an impermeabls (iner?
Suwiface area stoverlow [ A ]

Media surface area [Ay ]

Suiface area st underdrain [ Ay ]

Bottom surface area [Ag]

Overflow depth [ D ]

Total media depih [ Dwy ]

Diepth below underdrain [ Oy ]

Media fisdd capacily - willing pont [FC - WP][range 0.05-0.17)
Media porosily -field cepacity [n - FCHrange 0.15-0.35)

|= atrea(s) plantad in the BMPT

Bioretantion planting media mix

I= the F content of the media less than 30 mgikg?

I asol dment used 1o sl

Irfiltration rate of underlying soils

Annual S umimary
Annual watarvolume from diecl watershed acie-fl
Annual water volume from upsirsam BMPs ocreft
Annual retention valume provided by BMP: acre-ft
Annual outflow volume: ocrefl
Percent annusl runofl volume ratainod: k2

Percent annual Pariculate P reduction (wia non volume reduchon tresiment) B0
Farticulate F load from direct watershed:

Particulate F Inad from upatraam BMPa® o
Farticulate P load reduction 1065

Total percent annual Particulate P reduction: 87 %

Fercent annual Dissolved P reduction (via non wofume reducticn trestrment)
Dissolved P load from watershed:

Diescived P load from upstream BMPs:

Dissolved P load reduction:

Total parcent annual TP rexduction:

s

BMP Properties: 1 - Bioretention basin (with underdrain)

BMP P |ome v|
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BMP Properties: 1 - Bioretention basin (with underdrain)

Required wolume

Bioretention basin (with underdrain)

Ay+4
V= llr'.,,f b OF (¥‘ " u..)|+ Ving 5+ Ver

Suriaos aven at
Dhmrion (|

Gurface orea ot Overliow decth
i muriace (A 43

Total madia
dapn (3]
o,
gt ke
underdiain )
—

I= 1he underdrain elevated above native sofa?
Are the sides of the basin lined with an impemenbiz liner?

Iz the botlom of the besin lined with an impermesble lnec?
Suface area at overflow [ Ag ]

Media suface area [Ay |

Surface area at underdrain [Ay]

Boftom surface area [ Ag ]

Ovarflow depth [ Og ]

Total media depth [ Dy |

Drapth below underdezin [ O |

Mediafield capacity - wilting point [FC - WP]{range 0.05-0.17)
Media porosity - field capacity [n - FC)(mnge 0.15-0 35}

I= & treeiz) planted in the BMP?

Iz 1he P content of the media less than 30 mg/kg?

Iz & =il usadto

Infiltration rata of underlying soils

| #3rmd
| n3fn?

|

hod| BMP P BMP y |

Annual Summary
Annusl water volume from direct watarshed:
Annual water volume from upstream BMPs
Annusl retertion valume provided by BMP:
Annusl outflow volume:
Percent annual runoff volume retained:

Percent annual Particulate P reduction {vie nan volume reduction treatment)
Particulete P load from direct watershed:

Particulste P load from upstream BMPa

Particulate P load reduction

Total percent annual Particulate P reduction:

Percent annual Dissclved P reduction (via non volume reducticn trealment)
Dissobved P load from watershed

Dissolved P load fram upstream BMPs:

Dissalved P load reduction

Total percent annual Dissobved P reduction:

Total percent annual TP reduction




Targeting Stormwater Pollutants

0.0065uym O02uym 045um 2um 75um 4250 ym

| Colloids | Clay Silt
Soluble / Dissolved

Biological
Filtration

Bacterial Degr.
Infiltration

Weeper Forebay

Weir Pond
Skimmer

Infiltration of
Treated Water

. . Bioretention Cell
Reactive Sand Filter




Lake St. Croix 2017

/—F‘RGPOSE[) CATCH BASIN RETROFIT
RIM901.21

127 INV 897.79

6" DT INV 838.45
CATCH BASIN PROPOSED PIPE ENTRY 898 41

e o
Daa% i _.
6" DRAINTILE - : EXISITING STORM SEWER BASIN
""""""""""" < i RIM 899,68
e 157 INV IN 894.89

/ N - BOTTOM 884.79

EXCAVATION /PATCH
AREA —/

———————— DT ENTRY 895.00
12* REINFORCED ¥ A ’ OUTFLOW DRAIN W/ ATRIUM
CONCRETE PIPE 18" A GRATE

QOUTLET WITH TRASH ¥y W T

4" GATE VALVES
GUARD 897.91

O PR A B e T N . B9G
BENEATH ROAD SURFACE % W . ¥ RIM: 899.35
12" DUGTILE IRON PIPE £ s

PROPOSED 4" SOLID HDPE

SUMP W/ TURFLOCK DRAIN TILE CONNECTION

PAVERS 896.00

OPTIONAL: RIP RAP
RETROFIT UNDER WEIR

LEVEL SPREADER WALL

# - ) d L OPTIONAL: WEIR WALL
PROPOSED PONDING o - ey RETROFIT
HEIGHT 889.35 A = 1

1071 ONIXHEVd

XISTING STORM SEWER

5 ‘¥, i : ’ B OUTFLOW TO SEDIMENT

.~ ot

UNDERDRAIN CLEANOUT 0 ___)r' L - <! DROPOUT POND

(2) PROPOSED IRON
ENHANCED SAND
FILTERS. 4"

om0 e Bifll 12-75 Acres Total Watershed
- | = bl 1 20 cubic feet IESF

Binding capacity 4o Ibs.

Total Annual Load =12.46 |bs. P

Annual Dissolved P Reduction =
2.1lbs. P

@ li 15 30 60"

City of Stillwater 2027 Eng. Estimate $96,000



Engineered Media

ATRIUM GRATE
PVC VENTILATION STAND PIPE

4" PERF. DRAINTILE WITHOUT
SOCK. POSITION DRAINTILE
TOWARDS BACK OF FILTER TO
MAXIMIZE BIOFILTRATION MEDIA

ALLOW 6" BETWEEN END OF LINER

AND TOP OF IESF MEDIA (TOP LINER
897.41)

RIP BOTTOM WITH
TOOTHED BUCKET

IRON ENHANCED FILTER & MEDIA
3/8" = 1




Questions?

Mike Isensee, CPE

Administratc

Jim Davidso
Curt Coudron,

misensee@m
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