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Kelpie Wilson
Author of The Biochar Handbook, Chelsea Green, June 2024

Manufacturer of Ring of Fire Biochar Kiln®

Teacher, Practical Biochar Course at Regenerative Living Online

Chair of the US Biochar Initiative (USBI) Biochar in the Woods Committee

Biochar Consultant since 2012 – technology assessment, market
analysis, biochar kiln development, workshops and training, biochar kiln

manufacturing and sales

Project Developer for International Biochar Initiative 2008-2012

Executive Director (and other roles) Siskiyou Regional Education Project
(forest protection advocacy) 1991 - 2003

BS in Mechanical Engineering, CSU, Chico

Home Gardener feeding two families
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Market biochar that includes all of the possible uses of biochar
that someone will pay for, including soil amendments and products

Subsistence biochar that is biochar that farmers, gardeners, and
homesteaders make for their own use

Stewardship biochar that is produced on site, on the land, for
use in place to solve various environmental problems
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Three Kinds of Biochar 



2020 Slater Fire
 157,000 Acres

I live here

Megafires are de-foresting the West
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Forests
need to

burn
Aggressive fire suppression has created
dangerous, unhealthy conditions

Some forests have not seen any fire in more
than 100 years

Before Europeans came, forests burned
every 10-20 years.



Traditional ecological knowledge shows
the way to make our forests healthy again
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But we
need to

reduce fuel
loads first

Before we can return to traditional cultural

burning we need to remove thick

undergrowth first.

This is a huge job!
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Fates of Forest Slash:
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Burn pile scars are long-lasting

Current Practice: Pile Burning to Ash

Smoke can be intense



Conventional
Burn vs. Biochar

Burn
PRACTICAL BIOCHAR

Conventional Burn: Flame under cold biomass makes

smoke

Biochar Burn: Light on top – heat transfers to pile by

radiation

Flame on top burns smoke



A Typical Job: Light all the piles
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Burn till you
have a heap of
glowing coals
IF WE DO NOTHING, IT ALL BURNS

TO ASH AND LEAVES A BURN SCAR,

DESTROYING THE ORGANIC SOIL

UNDERNEATH
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Spray and rake thin to lose heat
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15 gallons
of biochar

for the
garden

Another five gallons left for the forest soil

PRACTICAL BIOCHAR



Biochar
Conservation Burn
Saves Soil
Conventional Burn is hot, sterilizing soil. Nothing will
grow for a long time.

Biochar Burn is cooler and char protects the soil. New life
sprouts in the spring.
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Native seed planting – where there is char,
there is germination
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Soil moisture in untreated areas vs. biochar patches.

Five samples in each type measured in January 2025.

Biochar holds moisture in soil

Biochar burn pile treatment with Oregon Department of

Forestry, December 2022

Average soil moisture in untreated areas: 3.5%
Average soil moisture in biochar patches: 5.6%



Flame Carbonization - A form of Pyrolysis
Making biochar in an open flame

Biomass burns in 3 stages. 

To make char, stop the process before it

goes to ash

Small pieces char more efficiently than large

pieces
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It takes time
for heat to
penetrate
into a large
log



Building better piles: Tipi Style Piles are best
1.Stack larger logs around a compressed pile of smaller stuff

2.Helps big logs dry faster

3.Big logs fall inward as they burn, keeping the pile together

4.Big logs hold in heat for faster, cleaner, more efficient burn
PRACTICAL BIOCHAR

https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
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Close to 10% conversion of biomass to biochar



A Flame Cap
Kiln converts
15%-20% of
wood into
biochar



Flame Cap Kilns and Flame Carbonization techniques were
developed under NRCS Conservation Innovation Grant

Grantee Name: South Umpqua Rural Community Partnership
Project Title: On-Farm Production and Use of Biochar for
Composting with Manure

Citizen Science program leads to development of a new NRCS
practice - Biochar Production from Woody Residue



Umpqua Biochar Education Team (UBET)

 We made 70 cubic

yards of biochar

during the two year

project.

NRCS Conservation Innovation Grant 2015 - 2017 PRACTICAL BIOCHAR
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The Oregon
Kiln
Dimensions: 5 foot top base; 4 foot
bottom base, 2 feet high



The Ring of Fire Kiln from Wilson Biochar
Made in the USA. Manufactured in Jackson County, Oregon

PRACTICAL BIOCHAR

RingOfFire.earth

Limited time! Get your Ring of Fire
Biochar Kiln for $1,995 – including
shipping to most domestic locations! 

Efficient, low-smoke biochar production

 Portable & easy-to-use - quick assembly

12 panels that fit in the back of an SUV

 7.5 foot diameter ring with 5.3 cy volume

Makes 2-3 cubic yards of biochar in 4-5

hours of burn time

Perfect for farmers, foresters, & landowners

Turn slash piles into soil-building, water-

holding Biochar



Ring of Fire Process

Production Process: 

1. Initial Loading

2.Lighting

3.Continual Loading

4.Quenching and
Unloading
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How the 
Ring of Fire

Works
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Heat
Shield

Improves
Efficiency



Big Box in
Utah

Big Box Kiln designed by Darren

McAvoy for Utah State University –

with 25 cy capacity

darren.mcavoy@usu.edu    435-797-0560 - www.usu.edu/ubrg

mailto:Darren.mcavoy@usu.edu
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Air Curtain
Burner – active
counterflow

Active countercurrent flow using a blower

Designed for complete incineration, not biochar

To make biochar, turn off the blower



Biochar On Site Technologies – Results from USFS General
Technical Report – We looked at 8 different methods:

Utah Big Box Kiln

Ring of Fire
Kiln®

CharBoss®

Hand Pile

Conservation Burn Piles Flame-cap Kilns Air Curtain Burners

Tigercat 6050

Burnboss®

Oregon Kiln

Hand piles

Machine piles

From: Wilson, Kelpie; Bekker, Wihan; Archuleta, James; McAvoy, Darren; Page-Dumroese, Deborah. 2024. Mobile biochar production by flame carbonization:
Reducing wildfire risk and improving forest resilience. Gen. Tech. Rep. RMRS-GTR-439. Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain
Research Station. 91 pp. https://doi.org/10.2737/RMRS-GTR-439.
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https://doi.org/10.2737/RMRS-GTR-439
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From: Wilson, Kelpie; Bekker, Wihan; Archuleta, James; McAvoy, Darren; Page-
Dumroese, Deborah. 2024. Mobile biochar production by flame carbonization:
Reducing wildfire risk and improving forest resilience. Gen. Tech. Rep. RMRS-GTR-
439. Fort Collins, CO: U.S. Department of Agriculture, Rocky Mountain Research
Station. 91 pp. https://doi.org/10.2737/RMRS-GTR-439.

Mobile Biochar
Production

USFS General
Technical Report

Comprehensive technical analysis of

the opportunity to make biochar on site

for forest health

https://doi.org/10.2737/RMRS-GTR-439


PRACTICAL BIOCHAR

Scaling OUT biochar production: 
Who is using the Ring of Fire Kiln?
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Grayback Foresty implements
NRCS-funded Biochar Project



Napachar - 
Biochar Service
Business for
Vineyards
Napachar.com

In 2024, Napachar turned more than 50

acres-worth of dead grape vines into more

than 250 cubic yards (50 dry tons) of high

quality biochar. Estimated 100 tons of CO2

sequestered.      instagram.com/napa.char
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Photos courtesy of Ashley Durham, Bureau of Land Management, Dillon, MT

Bureau of Land Management
makes biochar
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Illinois Valley Conservation District
Ring of Fire Kiln loaner program. Kilns available to local residents who want to

manage fuels on their properties.



PRACTICAL BIOCHAR

Maryland
ecological
restoration
group uses
biochar kilns

Howard Eco Works
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ON-DEMAND SERVICES BY TRAINED CREW: Hire our Greening Solutions crew! Working

with your schedule, our trained crew implements the process efficiently and effectively.  

Minnesota
ecological
restoration
group uses
biochar kilns

Great River Greening
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Milestone: 
Most municipalities hesitate

to allow burning in city limits

Nevada City, CA is doing a

test of the Ring of Fire Kiln

Ring of Fire is safe, clean

and quiet, compared to

chippers

Also cheaper!

And makes biochar!



Demonstrate benefits of BOS

Develop workable permitting systems

Find funding to pay for the work

Train and employ the BOS workforce

Build robust networks to capture

opportunities

Addressing Barriers
to Biochar On Site

Oregon Department of Forestry Crew assembles Ring of Fire kiln
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Measuring Emissions

PRACTICAL BIOCHAR



From: Wilson, Kelpie; Bekker, Wihan; Archuleta, James; McAvoy, Darren; Page-Dumroese, Deborah. 2024. Mobile biochar production by flame
carbonization: Reducing wildfire risk and improving forest resilience. Gen. Tech. Rep. RMRS-GTR-439. Fort Collins, CO: U.S. Department of Agriculture,
Rocky Mountain Research Station. 91 pp. https://doi.org/10.2737/RMRS-GTR-439. PRACTICAL BIOCHAR

https://doi.org/10.2737/RMRS-GTR-439
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GHG Impact of Biochar Production

PRACTICAL BIOCHAR



Use the CHARR app for Digital Monitoring, Reporting and Verification (D-MRV) to:
track all your biochar production data for

Ring of Fire
Conservation Burns
Also custom D-MRV Protocols for clients with new technologies

Generate reports
Use reports for compliance with certifications 

Organic or Biodynamic Farming
Carbon Certifications

Unlock carbon funding via
Carbon markets
Federal, State, county or municipal level
Grant funding

PRACTICAL BIOCHAR

www.mycharr.earth

CHARR App for
reliable data and
to unlock  Carbon
or other forms of
Funding
Whether in carbon markets, insurance risk

assessment, government funding

disbursements, or product lifecycle analysis,

organisations require credible, transparent,

and auditable data to demonstrate

environmental and social outcomes.

The CHARR App helps teams on the ground by

providing guidance on what data to collect, when,

how and where, which helps these teams focus

on their work and not worry about what data they

need to collect.



Biochar On Site
(BOS) Network

Join us!
Monthly On-line Meetup 

           – First Wednesday at Noon Pacific

New website: BiocharOnSite.org

PRACTICAL BIOCHAR



What we’re building together

What’s a Community of Practice?

Mission, Vision & Values

Current & Evolving Tools

How to Join, Participate & Contribute











A community of practice (CoP) is a group of
people who "share a concern or a passion for
something they do and learn how to do it
better as they interact regularly".[1]

"Introduction to communities of practice – A
brief overview of the concept and its uses".
Etienne and Beverly Wenger-Trayner. 
October 2013. Retrieved 13 June 2020.

https://en.wikipedia.org/wiki/Community_of_practice#cite_note-1
https://wenger-trayner.com/introduction-to-communities-of-practice/
https://wenger-trayner.com/introduction-to-communities-of-practice/


Our mission is to normalize the on-site
production and application of biochar as a
widespread practice, using methods that are
appropriate for local conditions and
communities. 

Through education, innovation, community
engagement and advocacy, we aim to foster
regenerative land stewardship, mitigate wildfire
risks, and increase soil carbon for resilient
ecosystems.



We envision a future where biochar is produced
and applied for ecological restoration in close
proximity to the biomass source - on site - is
executed as a widespread, normalized practice
using methods that are appropriate for local
conditions and communities. 

We want to facilitate biochar production that
will help restore healthy landscapes, regenerate
living soils, and increase the resilience of local
natural ecosystems and the human economies
that depend on them.



Environmental Stewardship: 

Supporting the regeneration of ecosystems and the

enhancement of soil health through sustainable biochar

practices.

Climate Action: 

Enabling communities to sequester carbon and contribute to

global climate goals through localized biochar production.

Fire Resilience: 

Leveraging biochar production & application to improve the

water holding capacity of soils and reduce hazardous fuel

loads, especially in the Wildland Urban Interface (WUI).

Community Empowerment: 

Generating economic opportunities in rural areas while

fostering collaboration between stakeholders in forestry,

ecology, agriculture, and conservation.

Knowledge Sharing: 

Advancing education, training, and technology transfer to

build a skilled, informed network around stewardship biochar.

Innovation and Adaptability: 

Promoting adaptable, scalable biochar technologies suited to

diverse landscapes and communities.

  Accessibility: 

Ensuring biochar solutions are available to all communities,

promoting equitable benefits for all.



Monthly Online Meetup: 
The first Wednesday of the month, noon Pacific. Typically a

focused presentation followed by discussion & sharing.

Online/Email Forum: 
For asynchronous Q&A, and to share information of interest.

Event Calendar: 
A listing of online and in-person events across the country

and around the world from BOS and the community.

Directory: 
A listing of biochar practitioners, equipment providers,

groups & organizations to help promote the communities’

businesses, products & services.

Social Media: 
Channels to boost and promote the postings of member

events, posts, and organizations, as well as to share new

industry developments.

Fact Sheets:
Collateral to share with clients, community members,

and policymakers that clearly & succinctly explain

core concepts, technologies, and practices.

Decision Guides & Technical Resources: 
Tools to facilitate estimation, project design, and

implementation.

Collaboration & Support:
Providing letters of support for grant applications

and project proposals, and building collaborative

partnerships to advance biochar initiatives.



Monthly Online Meetup: 
Join us on the first Wednesday of the month, noon Pacific

and meet new biochar practitioners.

Online/Email Forum: 
Share an article, post a question - or answer one!

Event Calendar: 
Hosting a workshop? Giving a presentation? 

Submit your event to get it added to the calendar and

promoted through our social media channels.

Directory: 
Add your company or find a partner or provider near you.

Social Media: 
Follow @biocharonsite on all the channels you’d expect so

we can follow you back, and tag us on your posts so we can

amplify your message! #BiocharOnSite

Step 1:
Head to https://biocharonsite.org

Step 2:
Do all the things at right!

Step 3:
Make a meaningful financial contribution!

https://biocharonsite.org/










biocharonsite.org Photo: sltrib.com









Time to ignite the spark in others



We scale biochar widely by focusing
on a legion of local practitioners



Get Involved 



BOS is safe, scaleable, project ready!

Your Voice, Your Money, Your Events

 The land is ready. The people are ready. Let’s get to work.



Let’s spark it up!



biocharonsite.org

Q & A
info@biocharonsite.org
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You can carbonize old boards with no smoke!

Build a rick of old boards
Light kindling on top
Heat radiates down, igniting each layer in turn
Starts slowly but soon all is ablaze

Not Just for Forest Slash
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Keep the flame going
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Air Burners Inc. - CharBoss ACI
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Ignite evenly around the kiln
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AIC Group - EcoChar - Phoenix  8000AIC Group - EcoChar - Phoenix  8000



Getting full!
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biocharonsite.org

A Conservation
Burn is a
Version of the
Rick

Light piles on top to reduce smoke emissions

Quench piles with water to save the biochar

and avoid scorching soil



biocharonsite.org
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Thank
You!

info@biocharonsite.org


