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Recent Advances Biochar Applications for 
Stormwater
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Basics of Biochar

Pyrolysisɀlimited oxygen, and high 
temperature (250-800C)
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ÅBiochar 
ü Same as charcoal, except used as soil 

amendment or other environmental 
application

ü Primary production processɀpyrolysis

Å Commercially produced

Å Must meet USBI specifications



Biochar Impact on Water Retention

Å Example in bioretentionmedia: North Carolina (NC) and Delaware (DE) 
with 2 and 4% wood biochar

Biochar may enhance plant growth in bioretention media
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Biochar Impact on Stormwater Infiltration



Biochar Impact on Infiltration 2016-2017 (1-1.5 y)

84 Storms in 2016/2017

Tillage reduced peak 
runoff rate by ~ 59%

Biochar amendment 
reduced peak runoff 
rate by ~ 83%
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Biochar Impact on Infiltration  2018 (2-3 yr)

Biochar effects on 
stormwater reduction 
last at least 3 yr



Biochar Impact on Water Quality ɀFilter Strip 

Biochar reduced TN in 
percolating water by 
~ 50%

RR = Roadway runoff

BR = Biochar runoff

TR = Tilled runoff

SB = Subsurface 
biochar

ST = Subsurface tilled
RR           BR           TR         SB          ST

TNb



Biochar Impact on Water Quality - Bioretention 

(Tian et al., 2018)

Biochar reduced NO3-N by up to 4X



Current and Soon-to Start Field Applications

ÅNew Castle County, DE and DelDOT
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Predict increase in Ksat if 
biochar amended

$ÏÎȭÔ ÔÒÕÓÔ ÍÏÄÅÌÓ ÙÅÔ ɀfield testing required
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ÅTiber Branch Watershed

ü How to reduce surface water 
flow during storms?

ü Idea:Modify soils in selected 
regions promoting stormwater
infiltration

ȣ  ÂÙ ÁÄÄÉÎÇ bicohar



Application in Ellicott City, MD

ÅSteps

ü Examine soil map

ü Select promising locations based on soil texture and verify soil texture 
in field

ü Apply biochar at test sites and monitor performance

ü Based on results, plan for larger-scale field application using watershed-
scale modeling
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Application in Ellicott City, MD
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