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Overview

ÅThe Problem: Bacteria in urban stormwater

ÅSolution: Biochar as filter media amendment

ÅDemonstration to Large-scale Filters

ÅResults: Performance of Filters and 

Conclusions 

ÅNext Steps: Upcoming Biochar Projects and 

Partnerships
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Problem: Too much E. coli 

in urban stormwater

ÅE. coli used as an indicator of potential 

human health risks

ÅBasis for recreational use impairments

ÅBacteria Standards: 

Å126 MPN/100 mL  (chronic)

Å1,260 MPN/100 mL (acute)

ÅNeed 93.7-99.4% reduction to meet chronic/acute
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Impacts of E. coli in urban stormwater



Biochar Overview

ÅCharcoal-like substance made via 

pyrolysis of organic material

ÅHistorically used as a soil amendment

ÅPotential as filtration media amendment

ÅImmense surface area, complex pore structure

ÅProven adsorption of heavy metals

ÅShown to remove E. coli from stormwater 

in lab columns (>99%) & small-scale field 

trials (49-93%)
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Mohanty Lab
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How did we select the best biochar for the 

project

Mohanty Lab

Å Biochar was collected from 4 vendors.

Å Sieved to same size (< 2 mm)

Å Characterized for properties: Surface area, carbon 

content, ash content, and volatile carbon content.

Rogue 

Biochar

Naked

Char

Terra

Char

Agricultural

Carbon

.Biochar was mixed with sand (70% by volume) and packed in a 

column (1 in ID x 12 in length). Stormwater contaminated with 

E. coli was injected.



99.95% E. coli removal in lab trial
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Best performing biochar was selected for 

stormwater filters
ñAgricultural Carbonò by National Carbon Technologies

Source Material: Wood burned >550C

Surface area: 339 m2/g  å100 sq.mi./CY

Composition:

84% Fixed Carbon

12% Volatile matter

4% Ash

Shingle Creek Watershed Pilot Studies

ÅCatch-basin inserts

Å In-line Stream óJob Boxô filters

ÅSmall stormwater pond bench retrofits
Mohanty Lab



Outcome: Model to predict 

E. coli removal based on 

biochar properties 
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Large Scale Demonstration 

Biochar - & IESFs

Biochar- and Iron-Enhanced Sand Filters (BIESFs)

ÅWoodcrest Filter: gravity-fed pond bench filter 

retrofit (dark yellow)

ÅPleasure Creek Filter: pump-based filter basins 

(dark red)

ÅConstructed October 2019 - June 2020

ÅBoth filter BMPs comprised of 2 filter cells one iron-

sand cell and one iron-sand cell with biochar added 

(30% by volume)

ÅñIESFò vs ñBIESFò  head-to-head tests
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Woodcrest

Pleasure Cr



Woodcrest 

BIESF

ÅTreats 0.9 sq. mi. 

drainage area

Å2 cfs gravity system

Å~0.7-inch storm event

Å1/3rd Football field, 

in scale

Å$485,000 to construct
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Coon Rapids, MN

Before After



Woodcrest BIESF ðproposed
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Woodcrest BIESF ðconstruction

N
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Woodcrest BIESF ðconstructed

N

Drainage Area:

0.9 sq. mi.Woodcrest 

Creek



B I O C H A R  F O R  S T O R M W A T E R  P O L L U T A N T  R E M O V A L 14

Woodcrest BIESF ðoperation

N



Pleasure Creek 

North BIESF

Å Treats 0.6 sq. mi. area

Å 120-200 gpm pumped 

system

Å Treats 200-300 af/yr

Å 26-43 lbs TP/yr
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Blaine, MN

Before

After
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Pleasure Creek North BIESF ðproposed
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Pleasure Creek North BIESF ðoperation

N

1. Water is pumped from 

the stormwater pond 

into the pump vault

Sand + 5% IronSand + 5% Iron + 30% biochar

3. Filtered effluent flows back 

into Pleasure Creek.

2. Water is pumped 

over the filter beds, 

alternating cells every 

8-12 hours

Pleasure Creek 

Filter


