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Questions

‘ Stormwater runoff: Why do we care?

‘ Can biochar be used to treat runoff?

‘ What are the limitations?

' How can we ensure success?
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E. coli from runoff is a major cause of beach closures
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E. Coli can come from:
- Wildlife (e.qg., geese)
 Pet waste

« Human waste
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stormwater.pca.state.mn.us
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How Is urban runoff treated?
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Biofilters can effectively remove:
« Sediments

* Qils

« QOrganic matter

But poorly remove:

« Some bacteria (e.g., E. coli)
« Pesticides

* Nutrients

Can biochar improve
performance?



Not all biochars are created equall!

Production Temperature

450 °C 600 °C

Feedstock

Biochar feedstock, production temperature, and various other parameters
affect biochar properties



Will all biochars be effective for stormwater treatment?

In general, “high temperature”
wood-based biochars are
recommended for stormwater
treatment

What is considered “high

temperature”?

« 550°C widely cited as
“standard” but various other
factors affect biochar
properties

: Are feedstock &
e temperature good enough
Indicators on their own? ’




Can biochar improve E. coli removal from runoff?
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Does It work with natural water?
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Does this translate to the field?

| know those commercial
¢ biochars worked, but we
want to make our own!
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Does this translate to the field?
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Does this translate to the field?
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Addition of biochar showed no improvement relative to only sand!
But we used a high temperature wood-based biochar....... 13



What went wrong?

First, some review:

v High surface area,
E. coli

fixed carbon -
improved removal
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Repulsion

14



What went wrong?

Custom
First, some review: Hiah surf Commercial biochar — biochar
E. col 19N SUriace area, ABC biochar | RP 550
skace az fixed carbon - _ _
Limited < 9 - . Southern yellow pine Red pine
sorption L% Improved removal
e == Sorption Pyrolysis temp (°C) 550-900 550
OH- X ngh a5h1 volatile Moisture total (wt%) 8.75 3.03
Volatile Ash’* ) matter - Ash (wt%) 1200 > 152
Repulsion reduced removal Volatile matter (wt%o) 79.51 ~ 80.15
Fixed carbon (wt%) 8.5 < 1833
Carbon (C) (wt%) 80.59 77.86
pH in DI water 9.67 8.64
Pore Vol. (cm3/g) 0.443 > 0.369
Particle size (mm) 05-2.0 05-34
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What went wrong?

Custom
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What went wrong?

Custom
First, some review: Hiah surf Commercial biochar —biochar
E. col Igh SUrlace area, ABC biochar | RP 550
sace az fixed carbon - _ _
Limited < 9 - . Southern yellow pine Red pine
sorption L% Improved removal
e == Sorption Pyrolysis temp (°C) 550-900 > 550
OH- X ngh a5h1 volatile Moisture total (wt%) 8.75 3.03
Volatile Ash’* ) matter - Ash (Wt%) 1200 > 152
Repulsion reduced removal Volatile matter (wt%o) 79.51 ~ 80.15
Fixed carbon (wt%) 8.5 < 1833
Carbon (C) (Wt%) 80.59 77.86
pH in DI water 9.67 8.64
Pore Vol. (cm3/g) 0.443 > 0.369
Particle size (mm) 05-20 < 05-34

Particle size? Surface area?
Surface chemistry?
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Conclusions

Poor water quality =
Health hazards (E. coli
just one example)

‘ Stormwater runoff: Why do we care?

‘ Can biochar be used to treat runoff? Yes, but....

Not all biochars are
created equal!

‘ What are the limitations?

Just knowing feedstock
and temperature Is not
enough

' How Can we ensure success?

In absence of rigorous standards and specifications,
performance testing at various scales is your best bet
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