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Why Biochar For Me?

A. RE Emphasis (20 years)

1973 - Congress (policy, assessment)
1977 - SERI (now NREL - July 13 Anniversary)
1982 - USAID (Sudan)
[1984 lightning/modeling; RE activities on side]
1990 - Earth Day - climate efforts, GED (NECO)
B. Charcoal Stove Emphasis (12 years)
1993 - retirement - charcoal-making starts
1995 - started new stove list [also CRES/ASES]
2000 - stove conference in India
C. Biochar Emphasis (12 years)
2005 - started biochar list
2007 - first biochar conference (Australia)
2009 - Boulder biochar conference
2012 - Geoengineering & policy emphasis began



Main Climate Points/Messages

Topic: We need CDR - more than mitigation/adaptation

Competition: SRM is the controversial part of “Geo”
Wind and solar are non-competing

Progress: US backing out of IPCC |S harmful
California will be key (especially with biochar)
International efforts won’t stop

To help: Keep climate messages alive.




Main Biochar Points/Messages

Topic: Simple basic idea.
Complex in details, won’t work everywhere.

Competition: BECCS: fails on soils/costs/size
DAC: fails on costs
Afforestation: fails on soils

Progress: Only fair; no real S support yet.
New areas take time.

To help: Gardeners can experiment
Keep climate & CDR message alive



Biochar “Expert” Activities

For most:

selling, using, research
understanding different soils, chars, species, foods

For me:

climate, energy

competing CDR approaches: BECCS, burial, DAC.......

looking for supporters: Al Gore, Bill McKibben, James Lovelock, Ji
and especially detractors: Biofuel Watch, ETC....



Different Aspects of Biochar

Production: “Large” scale - probably < 25 MW

several truck loads chips per day

“Medium” - (100 kW) a truckload per week
“Small” - 1 (stoves)to 100 kg per batch
Cogen? Thermal loads, Liquids (Cool Planet)?

Into Soil: 10 tonnes/hectare (1 kg/sgm); or much less?

prep needed first - a bottleneck ?
Terra Preta; how much after?

Policy: Quantifying benefits (not infinite life); models

Land grabbing (palm oil precedent); ethics

Albedo, food, biodiversity, limited area?

Stored energy (backup to wind/solar}
Ocean (“blue” biochar)



Numbers for models

1 ppm CO2=2.12GtC
Fossil, atmosphere, biomass, soils, oceans
Stocks (X1, 800, 600, 2000, X2) GtC
Net flows now (-9, +5, -1, 2, 3) Gt C/yr
Future Flows (0, -4, 1, 5,-2) Gt C/yr

photosynthesis (CO2+H20 + solar >> C6H1206+ 02
Trees .. Shrubs (eucalyptus, miscanthus, sugar cane,....)
pastures, enteric methane release (albedo)
Rainfall causation (Amazon concern)

Ocean acidification (heating, coral bleaching)
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No quick fixes

Modelers generally report net carbon emissions, unintentionally hiding the scale of negative emissions. Separating
out the positive CO, emissions from fossil fuel combustion, industry, and land-use change reveals the scale of
negative CO, emissions in the model scenarios (16). INDCs, Intended Nationally Determined Contributions.
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Fig 2. Effect of biochar amended soils produced from different kiln and enriched
and non-enriched in various ways with 1 and 4% biochar dosages (19 levels; T1,
T2...T19) vs fertilized and non-fertilized control treatments (2 levels; T20 and T21)
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Pandit NR, Mulder J, Hale SE, Schmidt HP, Cornelissen
G (2017) Biochar from "Kon Tiki" flame curtain and other
kilns: Effects of nutrient enrichment and kiln type on crop
yield and soil chemistry. PLOS ONE 12(4): e0176378.
https://doi.org/10.1371/journal.pone.0176378
http://journals.plos.org/plosone/article?1d=10.1371/journal
.pone.0176378



B Beyond the boundary
Boundary not quantified
climate

https://www.weforum.org/agenda/2017/04/the-new-economic-model-that-could-end-inequality-
doughnut?utm content=bufferd339b&utm medium=social&utm source=facebook.com&utm campaign
=buffer



https://www.weforum.org/agenda/2017/04/the-new-economic-model-that-could-end-inequality-doughnut?utm_content=bufferd339b&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer

Relational values (involving the human collective)

Place is important to my people. to who we are as a people (Cultural identity)
Being in nature provides a vehicle for me to connect with people (Social cohesion)
Caring for ecosystems is crucial to caring for my fellow humans, present and future (Social responsibility)
Caring for all lifeforms and physical forms is a moral necessity (Moral responsibility to non-humans)

-

Relational values (primarily individual)
This place is important to me, to who | am as a person (Individual identity)
My care for this land fulfilis me, helps me lead a good life (Stewardship eudaimonic)
Keeping the land healthy is the right thing to do (Stewardship principle/virtue)

Relational values involving the human collective
Place is important to my people, to who we are as a people (Cultural identity)
Being in nature provides a vehicle for me to connect with people (Social cohesion)

Caring for ecosystems is crucial to caring for my fellow humans, present and future (Social responsibility)
Caring for all lifeforms and physical forms is a moral necessity (Moral responsibility to non-humans)

Relational values primarily individual
This place is important to me, to whom | am as a person (Individual identity)
My care for this land fulfills me, helps me lead a good life (Stewardship eudaemonic)
Keeping the land healthy is the right thing to do (Stewardship principal/virtue)
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https://static1.squarespace.com/static/54a2e4c1e4b043bf83114773/t/55bbe7cce4b07309dc53aa8c/1440188534251/Carbon+Removal+Fact+Sheet(online).pdf

GRAMND CHALLEMNGES
The broad areas of activity
that produce the most
greenhouse goses.

TECHMNICAL QUESTS
Specific scientific pathwaysa
that have the potential for
breakthrough technelogies
which can significantly reduce
greenhouse gas emizsions.

PUBLIGC INWVESTMENT

Governments around the world
commit budget to scientific
regearch into new energy
salutionsa.

SCIEMTIFIC INMOVATIONS

Leading research institutions,

prirmarily funded by governments,

working in colloaboration will
deliver new and exciting
dizcoveries, with a variety of
potential applications.

COMPANIES & PRODUGTS

Mew companies are fermed around
those innovations seeking copital

from investors.

PRIVATE INVESTORS

Breakthrough Energy Coalition,
BEV and other flexible capital is
committed to inveating in
companies that will bring
innovations from start-up to
bankability.
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ELECTRIGITY

= Mext-Generation Nuelear Fission « Law-Cost Ocean Energy

= Enhanced Geothermal Systems (EGS) « Mext-Generation Ultra- Flexible

» Ultra-Low-Cost Wind Power Grid Management

« Lltra-Low-Cost Salar Power « Fast-Ramping, Low-GHG Power Plants

+ Muclear Fusion = Low-3HG, Reliable, Distributed Pawer
Solutions

= Ultra-Low-Gost Elestricity Storage
= Ultra-Low-Cost Thermal Storage
* Ultra- Low-Cost Transmission

» GO, Capture
« CO, Sequestration and Use

TRANSPORTATION
= Batteries for Gasaline Equivalent EVs » Low-GHG Liguid Fuels

« Lightweight Materials and Strustures Pradustion—Biomass

« Low-GHG Liguid-Fuels = Transportation-System Efficiency
Pradustisn—Mon-Biamass Solutions

» Low-GHG Gaseaus Fuals = Technology Salutions thot Eliminate
Production—H,, CH, the Neead for Travel

+ High-Energy-Denaity Gassous = Technology-Enabled Urban Planning

Fuel Starage end Design
+ High-Efficiency Thermal Engines * Low-GHG Air Transpert
« High- Efficiency, Low-Cost * Low-GHG Weater-Borne-Goods

Elestrochemical Engines Trenspartation

AGRICULTURE

» Reducing CH, and N, O Emisgions from = Eliminating Speilage/Loss in the

Agriculture Food-Delivery Chain
» Zero-GHE Ammonia Preduction = Sail-Management Salutions far GHG
+ Redusing Methane Emissions fram Reduction and OO, Starage
Ruminant Animals = Manure

» Developing Low-Cost, Low-GHG Mew » Agriculture-Related Deforestation
Sources of Pratein

MANUFACTURING

» Low-GHG Chemicals = Fugitive Methane Emissions from
+ Low-GHG Steel Industry
« Low/Megative-GHG Cement » Extreme Durability for Energy-Intensive

Products and Materials

= Transfarmative Recyeling Solutions for
Energy-Intensive Products and Materials

* Increasing Bismass Uptake Rate of GO,
» GO, Extraction from the Environment

= Waste Heat Capture/Conversion

» Low-3HG Industrial Thermal Pracessing
» Low-3HG Paper Produstion

= Extreme Efficiency in IT/Data Centers

BUILDINGS

= High-Efficiency, Nen-HFC = High Efficiency Lighting
Sooling & Refrigeration « High-Efficiency Appliances and
= High-Efficiency Space/Water Heating Plug-Leads
* Building-Level Electricity and = Mext-Generation Building Management
Thermal Sterage « Teshnalogy-Enabled Design of Effisient
= High- Efficiency Envelope: Buildings and Cammunities
Windows and Insulation


http://www.b-t.energy/wp-content/uploads/2016/10/BreakthroughEnergyCoalition_Landscape.pdf

Ethics as a final topic

Intrinsic value
Nature has value

independent of people

Instrumental value
Being In / seeing nature brings
people pleasure or satisfaction
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C ® www.biochar-international.org

Sign Up For Email Updates

Enter your emall address:
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Help Put the Earth Back in the Black: Become an IBl Member find out more >>
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IBI Educational Webinar Series: Biochar Building Materials & Composites

REGISTER NOW FOR THE IBI WEBINAR:

Biochar Building Materials & Composites
May 23, 2017 « 5:00 - 6:30 pm EDT

Leam about carbonized biomass in building materials and other composites

Business Members
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2nd China-Asian Workshop on
Biochar Production and Application
for Green Agriculture-from Technology
to Viable Systems (Jinhua, China) Nov
18-21, 2017

05/10v2017

By: Tom Miles

IBI Educational Webinar Series:
Biochar Building Materials &
Composites

05/03/2017

By: Brian Schorr

April 2017 1BI Newsletter
04/28/2017
By: Brian Schorr

1Bl Educational Webinar Series:
Sewage Sludge & Biochar
04/04/2017

By: Brian Schorr

March 2017 |Bl Newsletter
03/31/2017
By: Brian Schorr
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with climate implications

US Biochar Initiative Contact USBI Conference Sessions
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A not-for-profit organization promoting the Buildingﬁ%turgﬁ'@ \the Ground Up « Forestry & Biomass
sustainable production and use of biochar through 1470 SW qudwa'i"diway N « Plenary & Workshops
research, policy, technology and doing it! Portland, OR @225 USA - Policy & Production
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Welcome to the Gecengineering Google Group. Please feel free to post your papers, thoughts, opinions and any relevant information you've found anline. Discussion should be at least at the level of the letters page of Scientific
American or NewScientist magazine - i.e. legible to the general reader, but well-informed, accurate and polite. References are strongly encouraged.

Discussions are lightly moderated, so please ensure that you keep to list standards without relying on any filtering or moderation.
You can set your delivery frequency, so if the emails are getting a bit much don't opt out - just switch to daily or weekly summaries.
You can unsubscribe at any time. If you try and fail to unsubscribe, you're probably trying to use the wrong email address.

Any problems, email me.

Thanks

Andrew Lockley
Moderator
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By Greg Rau - 1 post - 4 views May 11

etc_hbf_geobriefing_may2017.pdf (9)
By Andrew Lockley - 9 posts - 10 views May 11



