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ABOUT USBI 

USBI is a not-for-profit organization promoting the 
sustainable production and use of biochar through 

research, policy, technology

Activities: 
North America Conferences, Workshops, 
Research, Factsheets, Newsletter, Website, 
Provider Directory, Social Media, Advocacy, 
Referrals, Technical Advisory Team, Demos,  
Forestry Partner, biochar.groups.io forum, 
Outreach & Education

Improve
compost
and save
money

biochar-us.org/biochar-crop-application-guidelines

Established 2009
Factsheets, Market, Tech Support 

Equipment & Technology Development

In-field Workshops

Trade shows & Conferences

Producers Directory 

info@biochar-us.org
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BIOCHAR CROP 
APPLICATION 
GUIDELINES 



Biochar Producers Suggest Priorities

Minnesota Biochar Summit

 Standards and grading 

 Market development strategy, strategy meetings, messaging

 Field trials and meta-analyses of existing scientific studies

 Directory of labs and testing facilities + certified labs

 Industry Policy Advocates

 Education for NRCS field/extension offices 



Highlights
• Products and Markets
• Science, Standards
• Systems, Processes
• Applications

Minnesota Biochar Summit

Earthcare LLC earthcarellc.comChar Technologies 
chartechnologies.com

Pacific Biochar.com

VITAL Blend Soil Amendment, 
Activated BioChar charged 
with freshwater-sourced 
Humate ambiochar.com

Urban Soil Repair
Ecotone Inc. 
ecotoneinc.com

Biochar Amended Compost
Missouri Organic Recycling
www.missouriorganic.com

Biochar and Carbon Markets
Oregon Biochar Solutions
Chardirect.com

Biochar + No-till
Constantcanopy.com
Natural Plant 
Solutions

4



Green Carbon Markets Enable Biochar Production

Minnesota Biochar Summit

Lehmann 2007

BIOCHAR MARKETS

GREEN CARBON MARKETS
250 Million tons CSustainable Biomass 1 Billion tons 500 Million tons C

250 million tons C 625 Million tons CO2e

44 million cars (15%)
247 million acres of forest

1 mt CO2e = 1 Carbon Dioxide Removal Certificate (CDR or CORC™) 2.0-3.2 CDRs/mt Biochar
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Bio Oil
~0.5mt 
CO2e/mt 
biochar



Minnesota Biochar Summit

Carbon Removal Markets Fund Biochar Production

Biochar CO2e Credits Offset 
Production Costs, Enable Finance
 

CDR.fyi
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index

See biochar-us.org/biochar-removes-carbon
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Biochar CDR 40% 
of Purchases

2.5 mt CO2e/mt biochar x $100 = $250/mt biochar



Biochar Markets and Uses Continue to Grow
Soil Health: Agriculture, Retail Garden, Landscape, Turf, Trees, Orchards, Vineyards, 
Horticulture 
 Biochar, Compost, Composted biochar (5%-20% biochar)
 Animal bedding, litter, feed trials

Biochar-Based Fertilizers (15%-25% biochar)
Biotic Soil Amendments (biochar + organics+ minerals and biologicals)
Granulated and liquid products for seeding, foliar sprays (extracts)
Micro/nano carbons, nanofertilizers

Environment, Remediation, Erosion Control
 Revegetation, Biosolids, Urban Soils, Erosion Control, Wetlands, Odor, Waste, 
 Remediation Persistent Herbicides (USCC), PFOS/PFAS 

Water quality Stormwater filtration, water treatment 
 - functionalized chars, 3d aerogels, antibiotics  
Forestry  
 Wildfire fuel reduction, Reforestation, Range Improvement
 Growing media for nursery and out planting
 Revegetation, Reclamation of mines and degraded land
Carbon, Renewable Energy Offsets, and Non-Soil Products 

 Carbon markets, building products, odor control, batteries 
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https://www.glanris.com/


Product 
Quality 

Minnesota Biochar Summit

TONY MARRERO 
WAKEFIELD BIOCHAR 
ILLINOIS

8

wakefieldbiochar.com

The Andersons® 
Humic DG Granular 
Soil Conditioner 
(Humic Acid) with 
Biochar - Humic DG 
CharX

American 
Biochar 
Company VITAL 
Blend Soil 
Amendment, 
Activated 
BioChar charged 
with freshwater-
sourced Humate

STAN SLAUGHTER
MISSOURI ORGANIC 
RECYCLING
KANSAS CITY

www.missouriorganic.com/compost

Organic 
Recycling

Biochar Enhanced 
Products

https://terrachar89742098.wpcomstaging.com/


Adding biochar can enhance   the 
composting process:

• Reduces odor

• Reduces ammonia loss

• Increases nitrogen retention

• Accelerates the composting process

• Enhances the beneficial  biological 
populations in compost !

char-grow.com
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Urban Tree Care and  
New Planting
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Increased Use of Solid and Liquid Biochars in Urban Tree Care

Courtesy Infinite Solutions 



Urban Soil Repair ‐ Highway /Toll 
Plaza Biochar Filter Strip, MD & DE
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Increased Use of Biochars in Urban Soil Repair
      Compaction, drainage, aggregation, filtration

Courtesy Infinite Solutions 



Biochar Products for Environmental Management: 
Nutrients, Metals, Organics, Remediation 

Minnesota Biochar Summit
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Made of Air
www.madeofair.com

Innovative Biochar Products



Incentives: Demonstrate Biochar With USDA NRCS 
Soil Carbon Amendment CP 336

Adopted

Newly Adopted

Status Feb 2023

Minnesota Biochar Summit
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Alliedsoilhealth.com



DIRECT OUTREACH
FACTSHEETS 

WEBINARS
FEEDBACK

BIOCHAR PRODUCERS

FARMERS

INREACH NRCS
TRAININGS

WORKSHOPS

MODEL DEVELOPMENT
ADD GHG AND C 
SEQUESTRATION

ESTIMATESMODEL IMPLEMENTATION
WEB DEVELOPMENT

COLLECT & 
CHARACTERIZE
BIOCHARS

BIOCHAR LIBRARY
USDA ARS PNW Biochar Atlas +
USDA NRCS Soil Health Program

USDA ARS Matches Biochar Soil and Crop Needs

Minnesota Biochar Summit

www.pnwbiochar.org
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Minnesota Biochar Summit

Biochar Qualities Help Determine Appropriate Use

IBI Classification Tool www.biochar-international.org/classification_tool
IBI Classification Webinar Jan 30, 2017 www.biochar-international.org/node/8730

http://www.biochar-international.org/classification_tool
http://www.biochar-international.org/node/8730


Minnesota Biochar Summit

Biochar Qualities 
Standards and 
Laboratories

Soil Carbon 
Amendment 
Requirements
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International Biochar Initiative 
Std. Ver 2.0

Biochar-international.org
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Demonstrated 
Benefits from 
26 Reviewed 
Meta-Analyses 
(Schmidt et. al. 2021)
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Minnesota Biochar Summit

Industrial Biochar: 
Urban Wood Gasifier: 100,000 tpy
Biochar 15k mt, 135kpph Steam, and 7 MWe Power

ICMinc.comWaste Wood Heats Kansas Ethanol Plant
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Equipment manufacturers
Examples for industrial equipment producing Biochar

Minnesota Biochar Summit 20

biochar-industry.com



Equipment manufacturers
Examples for industrial equipment producing Biochar

Biomacon
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biochar-industry.com

https://ct-schuster.de/


Auen Pflege Dienst – Flaach
Reference  Project  (“Small”)

Minnesota Biochar Summit

• Customer: Auen Pflege Dienst AG (CH)

• Equipment: Biomacon C400-I

• Commissioning: 2019

• Feedstock: Natural wood (forest and
landscape management)

• Energy utilization: Feeding up to 400 kWth 
into the local district heating network and 
an own district heating network for industry

• Biochar production: up to 360 t/yr of Biochar
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biochar-industry.com



Small Industrial Gasifiers Produce Heat and Biochar

Minnesota Biochar Summit

www.chardirect.com

Compost Yard

Earthcare LLC 
earthcarellc.com
2.5 tph fuel

Ecoremedy 
Fluid Lift Gasification
ecoremedyllc.com

Wood, Manure, Litters, Gasification, Heat Wood, Manure, Digestate, Biosolids, 
Heat 
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https://biomassenergytechniques.com/ab
out-us/

Integrated Modular Pyrolysis Systems: Heat and Biochar  
         – BET, ARTiChar, 

ARTi.com

Minnesota Biochar Summit

biomassenergytechniques.comBET

https://www.arti.com/


Biochar In The Woods: Off-season firefighters make 
biochar in the woods using simple kilns. 

Wood 5.6 CY/kiln
2 CY biochar in 4-5 hours
1-2 people

Minnesota Biochar Summit

 Ring of Fire Kiln®

wilsonbiochar.com

Biochar in the Woods Online Discussion, Monthly Meetings
biochar.groups.io/g/Biocharinthewoods

https://biochar.groups.io/g/Biocharinthewoods


Biochar Onsite Production: Curtain of air burns gases. 
Biochar withdrawn continuously through a grate.

Minnesota Biochar Summit

Air Burners Inc.
Air Burners Inc.- USFS Cooperative Research and 
Development Agreement

Prototype – 1 ton (10-20CY) per hour IN 

1 tons (8-10 
CY)/day  OUT

airburners.com
Airburners.com

7 CY Chamber
4’ x 4’ x 12’
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CARBON CO-PRODUCTS: Biochar and Firm 
Renewable Energy from Biomass Plants

Minnesota Biochar Summit

JOSIAH HUNT
PACIFIC BIOCHAR
CALIFORNIA

Pacific Biochar.com
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Pacificbiochar.com

Karl Strahl, VP, Oregon 
Biochar Solutions
OREGON

chardirect.com

http://chardirect.com/


Boiler-Superheater

Furnace Air Heater

Cyclone

Electrostatic
Precipitator

Stack

High 
Carbon

AshAsh/Char
Source: Wellons, Inc.
 www.wellonsusa.com Fan

Biomass Boilers Carry Biochars in Exhaust

60%-80% Carbon

Biochar
8-10 CY/Day

200 TPD WOOD

Minnesota Biochar Summit

Freres Lumber
Photo: Capital Press



Applying Biochar With Compost: applied down planting row, 
then ripped into soil profile

Minnesota Biochar Summit 29



Broadcast Biochar (Add Water!)

(these images are captured from internet)

Minnesota Biochar Summit

Add Water to Reduce Dust Wet Biochar Spreads Like Manure
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Progressive Farms Incorporate Biochars and Blends

Minnesota Biochar Summit

Overseeding pasture applying seed, biochar and 
organic amendments with a No-till drill. 
Natural Plant Solutions, WA naturalplantsolutions.com

Biochar
Biochar-organic fertilizer
Biochar-based fertilizer
Liquid suspension Jason Mauck, Constant Canopy constantcanopy.com

“Biochar Is A Change Agent”

31

http://www.constantcanopy.com/


Biochar Improves Fertilizer Use in  Row Crops

David Yarrow, Down the Wormhole, 2016 terra-char.com/jr-bollingers-corn

Minnesota Biochar Summit 32



Vineyard application: applied down aisle with 
manure/compost spreader, disked in

Minnesota Biochar Summit 33



Liquid or granular biotic soil amendment for golf and turf 
(LESCO CarbonPro lesco.com)

Deeper stronger roots
Improved greening
Improved Soil and Seed Establishment
Increased Nutrient Uptake and Efficiency
Reduced Water Requirements
Targeted Benefits

Biochar Slurry Fed in No Till 
Cross Slot (Don Graves, NZ)

Liquid Biochars Are Sized, Diluted 1:5 -1:20, Applied

Minnesota Biochar Summit
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Animals Inoculate, Distribute, and Mix Biochars in Soil, 
Improve Forage, Animal Health, Soil Health

• Deer, elk, cattle, pigs, chickens, goats, sheep feed on char which improves health 
and increases egg, milk, and meat production. Enriched biochar is passed out in 
the dung. 

• Dung Beetles mix and inoculate biochars into soil, improving forage quality and 
production. 

• Worms ingest biochar to form inoculated micro and nanocarbons

Minnesota Biochar Summit

Photo: Kathy Dawson Photo: Stephen Joseph

Photo: Sr. Miriam Paulette
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Minnesota Biochar Summit 36

Biochar 2024
Feb 12-15, 2024
Sacramento, 
California



Thank you!
US Biochar Initiative
tom@biochar-us.org
www.biochar-us.org

Minnesota Biochar Summit

Photo: Josiah Hunt
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