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ABiochar used for Stormwater Filters
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ALarge Scale Demonstration
Biochar & IESFs

Biochar and IronEnhanced Sand Filters (BIESFS)

A Woodcrest Filter: gravitjed pond bench filter retrofit
(dark yellow)

A Pleasure Creek Filter: punigased filter basins (dark
red)

A Constructed October 2019June 2020

A Both filter BMPs comprised of 2 filter cells one isand
cell and one irorsand cell with biochar added (30% by
volume)
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Biochar for stormwater pollutant Removal




AWoodcrest BIESF

A Treats 0.9 sqg. mi. drainage
area

A 2 cfsgravity system

A~0.7inch storm
event

A 1/3 Football field,
In scale

A $485,000 to construct

@ Coon Rapids, MN 4




Woodcrest BIEQFexisting
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AWoodcrest BIESfproposed

PROTECT FRISBEE GOLF TEE BOX

SEED WITH 34-261 RIPARIAN SOUTH
& WEST MIX AND INSTALL EROSION
CONTROL BLANKET (CATEGORY
\ 3N, TYPE STRAW 25)
INSTALL SAMPLING PLATFORM
WITH 0.2' DEPTH OF PEA ROCK

; SILT FENCE (TYP.)
| SEED WITH 34-261 RIPARIAN SOUTH
& WEST MIX AND INSTALL EROSION
B A A2 — - CONTROL BLANKET (CATEGORY
{8 S ! LI N 3N, TYPE STRAW 25)
:4-557;4 ‘ " s
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INSTALL EROSION
CONTROL BLANKET
(CATEGORY 3N, TYPE
STRAW 25)

INSTALL 8 WIDE BERM WITH
SEED WITH 33-262 DRY 0.2' DEPTH OF PEA ROCK
DOUBLE ROW SILT SWALE / POND MIX AND (COARSE FILTER
FENCE (TYP.) INSTALL COIR EROSION AGGREGATE)
CONTROL MAT
3 INSTALL 10' WIDE BITUMINOUS TRAIL,

e =4 LR S\ . BACKFILL TRAIL EDGE WITH TOPSOIL
'"ST“%.:;?'XP"L%" &Aéc%ussﬁ N R AND SEED WITH 34-261 RIPARIAN SOUTH
COORDINATE LIMITS WITH ENGINEER g 1o 2l R \ & WEST MIX

CUT / MITER PIPE FLUSH WITH SLOPE




AWoodcrest BIESfproposed XS

8.2 163 2 8' WIDE PEAROCK
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12* COARSE FILTER AGGREGAT] TOPELEY. = 8827
| )
12" IRON ENHANCED SAND , SEE DETAIL FOR MIXTURE TYP TO OF CLAY BERM
E\\ ELEV. = BE2.0f

TOP OF IRON-ENHANCED SAND

ELEV. = 8620 OIR EROSION CONTROL MAT

SEED WITH 33-262 DRY SWALE / POND MLX

TOF OF COARSE FILTER AGGREGARE-
ELEV. = 610/

" PERFORATED DRAINTILE- 5 PERFORATED DRAINTILE

INSITU CLAY OR APPROVED FILL, COORDINATE WITH ENGINEER- FROVIDE 1" COMRSE FILTER AGGREGATE BENEATH FIFE

8 ' AA CROSS SECTION VIEW
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Woodcrest BIEQFsampling

GATE VALVE (SEE -
DETAIL 4/C801)

RIM=863.2

8" INV IN=860.4 (N)

10" INV IN=859.9 (E)

8" INV IN=860.4 (S)

4" INV OUT=858.5 (SW)

8"x8"x8"WYE e
WITH 8" x 6" REDUCER ~—__

~| - (SEE DETAIL 5/C801)
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~ §"X6"REDUCER .
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10" PVC SCH. 40 DRAIN TILE

8"x8"x8"WYE
WITH 8" X 6" REDUCER
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Woodcrest BIEQFsampling

9 P ExE KB WIE -
’ | WITH8"x6"REDUCER ~— —— —= —
t (SEE DETAIL5/C801) =~ —— ———<

<
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GATE VALVE (SEE — —

eTal 4c80) | AN NN 2 o o repucer -

#

 OCS-MH1= " *~ Y\ V1 10"PVC SCH. 40 DRAIN TILE

RIM=863.2

8" INV IN=860.4 (N)

10" INV IN=859.9 (E)

8" INV IN=860.4 (S)

14" INV OUT=858.5 (SW)

SAMPLE PORT (SEE —
DETAIL 4/C801)

8"x8"x8"WYE
WITH 8" X 6" REDUCER




Woodcrest BIESJconstruction




Woodcrest BIESfoperation
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Woodcrest BIESfoperation




APleasure Creek
North BIESF

A Treats 0.6 sg. mi. area

A 120-200gpmpumped
system

A Treats 208800afl yr
A 26-431bsTPkr

@ Blaine, MN 13



Pleasure Creek North BIES#Xisting

TOP OF SANITARY 375 8 TO BTSS
WITHIN CONSTRUCTION LIWMITS
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Pleasure Creek North BlIESFoposed

IRON ENHANCED SAND CELL
TOP OF SAND #9610
2250 SF

10LF 10" PYC SOUID DRAN
PIPE @ 0.0%
WY, 8935

SAMPLE PORT (TYP OF 2) (SEE DETAL C301)

20LF 107 PA'C SCLIC DRAIN

GATE VALVE (TYP OF 2| (SEE DETAIL BICB01)

126 LF OF 8" HOPE @ 2%
(DIRECTIONAL BORE)

FES-1
15" INV=EGT 5

3TLF OF 15"RCP @ -27%

CLEANCUTS (TYP OF 4)
[SEE DETAL 1C301)
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easure Creek North BIESFoposed

J'WIDE BERM WITH
3:1 SIDE SLOPES

ELEY. 896.5

157 IRON ENHANCED SAND

§" PERFORATED DRAIN TILE

TOF OF SAND
TOP OF ROCK
CLEv gatg ) ELEV.E9E u\ /
' /15" IRON ENHANCED SAND WITH BICCHAR

L R R _: 15° COARSE FILTER AGGREGATE
Cnoaens o Sp e

IMPERMEABLE LINER BOTTOM OF FILTER AGGREGATE

ELEV. B335
4" PVC
DISTRIBUTION PIPE
i AA CROSS SECTION VIEW
CE“" WOT TO SCALE
GATE VALVE SAMPLE PORT CLEANOUT
SEE DETAIL &CA01 \r‘. A SEE DETAIL 8/C801 m SEE DETAIL 1/CA0
DISTRIBUTION HEAD
TOP OF SAND
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Pleasure Creek North BIERIenstruction




Pleasure Creek North BIES#peration

Pleasuré Creek
Filter

AT
= e o =

Sand + 5% Iron + 30

e

1. Water is pumped from
the stormwater pond into

2. Water is pumped over
the filter beds, alternating
cells‘every8-12'hours




Pleasure Creek North BIES#peration




AConstruction difficulties

Woodcrest BIESF
ADisc Golf Course

AGroundwater Seepage
Alnstalled clay liner
Alnstalled/Constructed a bypass filter

ABiochar Supplier (both filters)

Pleasure Creek North BIESF

A~10 feet of Peat Soll

APrelLoaded (surcharged) site pestcavation with Clay
AAdded helical piles to two structures.

ABiochar Supplier (both filters)



Construction Difficulties Peat Surcharge

Biochar for stormwater pollutant Removal
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