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University of Minnesota, Minneapolis, MN

Co-Hosted by:




WELCOME

9:00-9:30AM

Hear from Minnesota leaders in the biochar movement and
kick off a day of learning and connection.

Patrick Hanlon
Deputy Health Commissioner
City of Minneapolis

Overseeeing the Environmental Program Division, Patrick works closely with the Mayor, City
Council, and Health Commissioner to find sustainable environmental solutions to challenging
situations.

Contact Patrick
Patrick.Hanlon@minneapolismn.gov

Kellie Kish
Recycling Coordinator Chairperson
City of Minneapolis Minnesota Composting Council

Kellie serves as a connection between both Summit sponsors, having served on the Minnesota
Composting Council for more than 11 years and in her role as Recycling Coordinator for

the City of Minneapolis for 10 years. She has played a major role in planning, studying, and
collecting data on recycling, organics, and biochar projects within the City.

Contact Kellie
kellie.kish@minneapolismn.gov

Jim Doten
Carbon Sequestration Program Manager
City of Minneapolis

As the Carbon Sequestration Program Managerm Jim is leading the citywide biochar
initiative, working to create a full-cycle sustainability approach to reuse organic material for
soil health, urban farming, and carbon sequestration.

Contact Jim
Jim.Doten@minneapolismn.gov

Della Schall Young, CPESC, PMP, CTF

Minnesota Biochar Summit Emcee
Young Environmental Consulting Group, LLC

As the Chief Executive Officer of Young Environmental, Della has been working with the
City of Minneapolis to support the ongoing biochar initiative. As an expert facilitator, she will
guide the day’s presentations, events, and help develop the resulting action plan.

Contact Della
della@youngecg.com
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KNOWLEDGE SESSION

9:30-10:30AM

Start the day by learning more about biochar: how it’s made,
how it’s applied, and the benefits it can bring

What is Biochar?
Presented by Nicholas Vetsch, PE, TRUE Advisor, Stantec Inc.

What is biochar? The science, the myths, and why should we produce it and use it. Biochar is a hot topic with
the potential to have a major impact in the fight against climate change. However, it is no wonder material and many
considerations and limitations must be factored into its production and usage. This presentation will give an overview
of fire chemistry to define the pyrolysis process that drives the formation of biochar and the surrounding chemical
processes required to create heat to sustain the process. Biochar production methodologies will then be discussed
starting from the most basic “backyard” approaches and building from there to the advanced energy recovery
facilities that not only create biochar, but also recover heat energy or liquid chemical byproducts to further add to the
greenhouse gas diversion and revenue of biochar production.

Biochar + Soil Health, What Does Healthy Soil Look Like for Urban Agriculture?

Presented by David Bauer, PSS, Senior Environmental Specialist, Alliant Engineering
Urban soils tend to have a history before their use for gardening. How can you know if your soil is ready for urban
agriculture? What can be done to improve the soil health? Soil fertility relies on microbes. So, healthy soil is needed
to provide good habitat for the microbes — giving them good soil structure, organic matter, and water.

Soils are formed from five soil forming factors: parent material, climate, biota, topography, and time. Our urban soils
are often new soils using old materials. Climate, topography, and time are fixed, so the focus is on amending parent
material and mimicking biota. Amendments can include biochar/compost/plant fibers to sustain structure and create
organic matter, fertilizer to help plants grow, and water to keep both plants and microbes alive. Biota is mimicked by
using plants that enrich the soil or replacing nutrients with fertilizers.

Compost’s direct effects last a few years, while biochar has potentially decades of benefits. The two combined can
give urban soil a healthy sustainable base to grow plants.

Biochar + Stormwater
Presented by Ed Matthiesen, PE, Principal Engineer, Stantec Inc.

As rainfall events become more frequent and intense, watershed managers are looking for ways to reduce bacteria
and other pollutants from reaching our waters through draining stormwater. Biochar is being used as a stormwater
filter to provide safer, cleaner recreational waters. Working as a large-scale water filter, hear how biochar can be
used to treat urban stormwater and remove dangerous bacteria.

Biochar + the Environment
Presented by Dr. Kurt Spokas, USDA-ARS

Biochar has been promoted as a treatment for many soil deficiencies. It has the ability to boost soil carbon
sequestration, enhance plant growth and yield, and amplify water storage, among other soil benefits. Ongoing
research is helping to shed new light on customizing biochar production to fully optimize its positive impacts and
successfully predicting how long they will last.
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PRODUCTION SESSION

10:40AM-12:10PM

Learn more about how biochar is produced and marketed for
environmental benefits

Considerations for Biochar Production
Presented by Dr. Brian Barry, Chemistry and Materials Science Program Leader,

Natural Resources Research Institute (NRRI)

Biochar can be produced using several different methods, all of which provide different benefits and limitations.
This high-level overview will help you better understand the primary types of pyrolysis systems, the chemical
process that creates decomposition of biomass using high temperatures. Topics surrounding production methods
will include: what feedstock can be used, product characteristics, scalability, and secondary products, such as
electricity generation.

The Glows and Grows of Biochar Production: Biochar Products, Systems and
Processes in North America

Presented by Tom Miles, Executive Director, US Biochar Initiative

Biochar and carbon removal markets have led to the development of a variety of biochar products and systems in
North America. This presentation will describe how biomass energy plants, organic recycling companies, compost
facilities, farms, cities, and wood processing facilities are taking advantage of advances in science, technology, and
government incentives to produce biochars suitable for agricultural and environmental markets. Hear the results of a
recent survey of the US biochar industry, which covers approximately 200 producers who supply biochar or biochar-
enhanced products in North America and demonstrate how carbon markets fund new facilities.

As production grows, waste is diverted from landfills, including urban trees infected with diseases. While some
producers struggle to find local outlets, markets and uses are expanding nationally. Biochars and biochar-enhanced
products are increasingly found in diverse markets such as retail garden, landscaping, and agriculture. They are
packaged as bulk consumer products with composts and biochar-compost blends, as biochar-enhanced fertilizers,
and as soil amendments. Biochar products are available through major wholesale and retail outlets. Learn more
about how producerss expect markets to grow in crops, water filtration, odor control, and animal feed. Emerging
uses for biochar also include environmental remediation, erosion control, mine reclamation, odor control and
Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) reduction in sewage treatment, and in stormwater filtration.

Biochar Selection for Stormwater Treatment Applications
Presented by Bridget Ulrich, PhD, Aqueous Geochemist, NRRI

Biochar is a charcoal-like substance produced by the thermal decomposition of biomass. Long used as a soil
amendment for its moisture retention properties and stable carbon content, biochar has recently gained substantial
attention as a novel stormwater filter material. Numerous studies have demonstrated the utility of biochar to treat

a broad array of contaminants; including nitrogen, phosphorus, heavy metals, pathogens, organic carbon, and
organic contaminants. While the literature demonstrates a striking understanding and ability to control and tune
these removal processes at the laboratory scale, application at the field scale has resulted in challenges and mixed
success. What is getting lost in translation?

Join us for an overview of biochar as a contaminant removal additive in stormwater filtration systems. Hear about
two case studies that span from laboratory-scale testing to demonstration-scale performance evaluation, which
resulted in mixed success. These case studies demonstrate that biochar selection is a critical component of the
design process, and warrant additional work to specify biochar properties that can indicate performance according
to application-specific requirements. We will share lessons learned and best practice recommendations that will help
guide future applications for Summit participants.

MINNESOTA BIOCHAR SUMMIT PROGRAM
JUNE 28, 2023 3



Environmental Considerations when Developing Biochar Projects

Presented by Anne Jackson, PE, Principal Engineer, Minnesota Pollution Control
Agency

Processes used to produce commercial quantities of biochar are familiar, but as the production rate increases,

air emission and/or solid waste permits will become necessary. Air emissions include emissions from the biochar
unit, but also fugitive emissions from open storage of input and product. Anne will review technical aspects of
environmental permitting in Minnesota, including where air emissions information can be found. Her presentation will
also provide some guidance on how the Minnesota Pollution Control Agency is addressing environmental justice in
permitting and other issues in siting a biochar production facility.

AIR QUALITY

12:10PM-1:00PM

Enjoy a catered lunch and meet other Summit participants
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APPLICATION SESSION

1:00PM-2:00PM

Hear how biochar has been applied on various projects:
what were the results, benefits, and lessons learned?

Coon Creek Watershed District Biochar Filter Case Study
Presented by Ed Matthiesen, PE (MN), Principal Engineer, Stantec Inc.

This presentation will discuss the design and construction of two filters, comparing the performance of side-by-side
iron/sand and iron/sand/biochar filters at a gravity filter in Coon Rapids, MN, and a pumped filter in Blaine, MN.
Hear lessons learned from conducting three years of monitoring after construction to measure removal rates for
phosphorus and bacteria, as measured by E. coli.

City of Minneapolis and Hennepin County Hiawatha Avenue /Highway 55

Corridor Case Study

Presented by Jim Doten, PG, CEP, Carbon Sequestration Program Manager, City of
Minneapolis

Urban green space represents an underutilized asset. Green spaces along transportation corridors provide the
greatest opportunity to improve stormwater infiltration, create ecological corridors, sequester carbon, and generally
inprove urban ecosystem services. Hennepin County and Minneapolis Public Works used a section of the Hiawatha
Avenue corridor in south Minneapolis to demonstrate the potential these transportation green spaces represent using
biochar, compost, and plantings. Learn more about the project features and lessons learned.

Biochar: When Does it Work? When Doesn’t it?

Presented by Sebastian Behrens, PhD, Associate Professor, University of Minnesota
Soil and plant responses to biochar can be negative, positive, or neutral, depending on many variables. In this
presentation, we’ll discuss variables that include feedstock and pyrolysis temperature, application rate and method,
and application context (crop, soil type, and environmental and biological stresses). Considering the heterogeneous
nature of biochars and the complexity of the physical, biochemical, and microbiological processes underpinning the
effects of biochars, a wide range of responses to biochar application have been reported. Biochars can generally
lower soil acidity and increase buffering capacity; increase dissolved and total organic carbon, cation exchange
capacity, available nutrients, water retention, and aggregate stability; and reduce soil bulk density. Biochar can affect
microbial activity, reduce nutrient leaching, and mitigate greenhouse gas emissions. These reported macroscale
responses of soils and plants to biochar amendment are mediated on the microscale at the biochar surface.
However, the catalytic ability of biochar changes as it ages in soil through interactions with minerals, microbes,

and soil organic matter. In this presentation, Sebastian will highlight research on biochar—soil-compost interactions
aimed at understanding the mechanisms of observed soil/plant responses to biochar amendment and point out the
need to develop guidelines on selecting and producing biochar formulations to meet specific soil and environmental
constraints.
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BREAKOUT SESSION

2:15PM-3:45PM

Join in-person discussions with Summit participants to talk through
common questions and challenges relating to biochar use

Table Top Discussion: What is Needed to Produce Biochar to Specification?
Led by Nicholas Vetsch, PE, and Dwayne Stenlund, CPESC

Facilitated by Della Schall Young, CPESC, PMP, and CTF (Young Environmental)

As we learned earlier in the day, not all biochar are created equal. We still have progress to make before
biochar could be used in specifications for a construction project. This table will discuss what barriers remain
to using biochar in projects more commonly and what can be done to advance this concept to reap the
environmental health benefits.

Table Top Discussion: Soil Health Assessment and Biochar Amendments
Led by Dr. Kurt Spokas
Facilitated by Suzy Lindberg (Young Environmental)

Interested in using biochar in your urban farm or garden, but not sure where to start? How do you incorporate up-
front testing of your soil and determine what amendments to use? Join this group discussion with a soil scientist to
document what questions you have around soil health, soil assessment, and using biochar as a soil amendment.
Bring your wisdom with community farming and help talk through this important issue.

Table Top Discussion: What is the Biochar Market?
Led by Jim Doten, PG, CEP

Facilitated by Madeline Seveland (Young Environmental)

An immediate interest in creating biochar was sparked by the availability of tree waste as ash trees continue
to be cut down. The idea of using organic waste to create a new product is appealing, but what does the
biochar market currently look like? Is there enough interest in the product to drive the initial setup costs to
operate a biochar creation system? This table will talk about current markets and what the future looks like
for biochar creation, production, and application.

CLOSING REMARKS

4PM-4:30PM

Presented by Jim Doten, PG, CEP, Carbon Sequestration Program Manager, City of
Minneapolis
Finish out the day by hearing about next steps and contributing to an action plan.
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Registration Cost:
Full-Day Registration: $40

Driving Directions:
Coffman Union
(Mississippi Room)
300 Washington Avenue SE
Minneapolis, MN 55455

Recommended Parking:
East River Road Garage
385 East River Parkway
Minneapolis, MN 55455

Scan for
Conference Registration
Website




