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What is biochar?
Markets for biochar

Synergies with other bioresources:
« Compost

 Anaerobic digestion
« WWTP
 Landfills

USDA NRCS - Code 808
Standards

Carbon Markets
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'What is Biochar?

Charcoal Biochar

Feedstock Hardwood, Ag, forestry & other
sawdust organic
+ Binding Agents  materials/waste

Relevant  Burnability Adsorption/Porosity
Low smoke CEC

Qualities Sequestration

Activated Carbon

Coconut shells, peat,
coal, petroleum pitch

Adsorption

Production Slow Pyrolysis; Slow Pyrolysis;
Kiln Kiln;
Gasification

Pyrolyzed at 600 — 900C
+ activated at 250C OR
Chemically impregnated
& cooked @ 450 —900C
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Synergles ° comPOSt ey Faster turnover
p ~ = . 4 K i~ y h Hotter temperatures
2 Longer lasting carbon

Immobilizes certain toxins
GHG reductions

Soil-plant system ‘
Single

—y
application !fi

Plant blomass : \ applcation 4

3 Better mutrent Orought and salemity
Awrobic N——” retention siresses are alleviated,
ctomposting =4 Better water haldding Absarpltion of heawvy
- capacity metals and organic
Polutants are polutants are reduced.
immobiized. Better plamt growth and
Microbwiogy are Guality

Componting with Slochar: aRered

Betier humilication process

Betier N retenton and C segquesiration

GHGs and NH: emisions are controlied,

Heawy metalk ans Organsx DO'ht)O".S are inactivated. SOURCE: The role of biochar in organic waste composting and soil improvement: A review - ScienceDirect
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Biochar & AD

Faster turnover

Reduced H2S

Digestate can be carbonized

Heat from pyrolysis can go into AD
Effluent can be filter through
biochar

GHG reductions
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Synergies: wastewater treatment

Biochar & WWTP

Sludge can be carbonized to
minimize volume

Effluent can be filtered
using sludge biochar
Immobilizes certain toxins
GHG reductions

Effect in secondary clariﬁe-r‘: Biochar as Tertiary Treatment Effluent
* Improved sludge settleability . « Nutrient adsorption - High quality
» Larger flocs and better flocculation « Removal of refractory pollutants effluent
i isi i Reduced
Primary Clarifier ~ Aeration Tank Secondary Tary Disinfection :
Clarifier Treatment Unit nutrients
- > —> —> —> —> Effluent
Influent
Screening
T ; Biogas
Return Activated .
<  Cleaner biogas
Sludge Biogas i
g * Higher methane content
v settled solids Bio-solids:

>

Bio-solid *

Anaerobic Digester
Addition of Biochar in Aeration Tank:

* Increased surface for microorganism growth
* Adsorption of refractory priority pollutants
» System stability during shock loads

* Color and dye removal

* Reduction of effects from toxic compound

SOURCE: Biochar-Assisted Wastewater Treatment and Waste Valorization | IntechOpen

Anaerobic digestion:
pH buffer

Reduces inhibition
Adsorption of gases

Better thermal properties
High nutrient content
Better soil amendment
Higher values of C/N ratio

Increased surface for microorganism growth
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Synergies: landfills

Waste reduction - extend life of landfills = = = \
Methane reduction SR
Leachate remediation '
Daily cover: odor reduction

Capping material

Renewable Energy

Reduced transportation when

carbonization happens at point of

production




Standards

e All biochars are not the same! There is a lot of biochar coming
into the marketplace of varying quality.
e Standards & Certifications:
— |BI: soils
— EBC: soils, feed & composite biochar
— Organic
* Focused on:
— Safety

— Sequestration & Stability
* H:Cratio<.7
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To understand the differences between IBI & EBC standards: http://www.european-biochar.org/biochar/media/doc/IBI-EBC.pdf



Standards

SOIL CONTROL LAB

Test Category A: Basic Utility Properties {Required for All Biochars)
Parameter Criteria’ Unit Test Method®
%% of total ASTM D1762-B4 Standard Test Method for Chemical
Muoisture Declaration mass, dry Analysis al Wood Charcoal (specily measurament
basis date with respect to time from production)
10%s Bindmum
Class I zB0% % of total Total T and H analysis by dry combustion-elamerital
Organic Carban | Clzss 2 230% m o . analyzar. Inarganic C analysis by determination af
(Co) and <60% 855 OV | 3,-C content with LN HCI, as outiined in ASTM
Class 3 z10% Ui D4373 Sandard Test Mathod far Rapid
and <004 Deterrmination of Carbenate Canent of Sois
Orgamic C caloulated & Total C - Inorganic T Ses
HiCey 0.7 Maximum Malar ratio Apperdin 7 Tor H:Cuy discussion.
fotal A betlarat o 0T 10A" | ASTM D1762-84 Standard Test Method for Cheical
| riamatian mati:és ! Analysis af Wood Charcoal
9% af total
Dry combustion-elemental analyzer fallowing the
Tatal Nitrogen Declamation ma&:é?"" samea procedure for total Cand H above
pH analyss procedures as autlined in secbion 04,11
of TMECT (2001} w=ing modified dilution of 120
pH Declaration rH hiochar:deionized Hz0 {wiv) and equilibration at %0
minutes on the shaker, acoording ta Rageovich at al,
(2011). See Appendty 5 for further information.
EC analysts procedures as outlined in section 04,10
Elactrical of TMECT (3001} w=ing modified dilution of 1120
Conductivity Cieclaratian d%m blochar:deionized H;0 (wiv) and equilibration at 0
L rminutes on the shaker, acooeding ta Rajowich et al,
(2011). See Appendix 5 Tar further infarmation.
ACAC 955,01 patentiometric titration on “as
Liming (if pH is recaived” (e, wet) samples, Use doy weight to
. | ]
abave 7) Declaratioy B cuclate 9 Cac0, and report "per dry sample
watight”,
B <0.5 men;
% 0,51 mm;
%% 1-2 mm;
. . W 2-4 mm; . .
frtide st | Doclraton | % g mm; | Progrsive dy sieng with 50 ron, 25 i, 16
) % 816 mem: 3 ; , ; . a SOVES,
%% 1625 mm;
%o 25-50 mm;
%% =50 mm

" Al walues will b2 reparted to ane dedmal place significant digit (0.1), unless otherwis: indicated within
the criveria Far any reparting reguirement (e,g., if the analyss & 0073, it can be reported as 0.7).
* See Section 8 — References for cormglete citalions

Etondordized Frocuct Definition and Froduc Tasting Suideines for Biockar That (s Used in Soii [aka (81 Bicchor

Ftondorgs| Wersion 2.1

ANATTTICALT THEMTS
and
BACTERIOLOGISTS

| 831 7245422
FAX: 831 724-3188

Account NO
2060820 01 7519
41 MANGAR WAY w
42 Hangar Way WATIONVILE Agr -May 2012 33
Watsonvitle CA 95076 CLARRAA CODE
waw comeostiab com ‘ BoCnar 181
Kathieen Draper

Finger Lakes Biochar
142 County Road #8
Victor NY 14564

Date Received 053112
Sample Id Cherry Pit Blochar
Sample id. Number 01 2050820
Int | BioChar (181 Lovel |
Wet Dry
Moisture 51 0.0 percent Deciaration
Total Ash 56 59 percent S0% Max
Organic Carbon 802 845 percent Declaration
Inorganic Carbon 014 015 percent Declaration
Hydrogen/Carbon (M C) 028 025 molarratio 0.7 Max
Hydrogen 18 1.7 percent Declaraton
Total Nitrogen 14 1.4 percent Declaration
Total Oxygen 60 6.3 percent Deciaration
pH value as2 NA units Declaration
Liming (meut valua) 28 30 % CaC03 Declaration
Liming (cartonate value) 12 12%CaC0O3 Dectaration
Activity (Butare)* 69 73 9009 Declaration
Bulk Density 1758 1666 bicutt Declaration
Sulfur 0.0131 0.0138 percent Deciasabon
Energy (HHV) 13234 (Baid)
Particie Size Distrbution ASTM D2882 grarular
MM Inch % Retained Fraction %
> 18 0.750 00 00
16to 19 06825 00 00
95016 0.375 00 00
631095 02% 00 oo
40183 0.158 00 00
201040 0.079 454 454
101020 0.039 80.1 M7
042510 10 0.017 807 85
<0425 0017 100 103
Sum %000

ASTM D1762-84 (105¢)
ASTM D 1782-84 (750c)
CHN by dry combusbton
HC! reated

CHN by dry combuston
CHN by ary combusson

by dfference

Ahmedna et al (2002) (19987)
Rayment 8 Higginson
ASTM D 4373

ASTM D 5742 (butane)




Standards

Table 2 {continued ). Test Category B Parameters, Maximum Allowed Thresholds and Test

Methods.
Range of Maximum
e Allowed Thresholds | 1o5t Method
Polycyclic Aramati g | US EPA 820 (2007) using Soxhbket extraction (US
Hedrocarbons [PaHs), S moikyg L sl eyl g S paiv
" s 5= 3 Efa, 15407 and 100% toluena as the extracting
totdl (sum of 16 US EPa dry wi e
|.lp'|||,;:-' soHyenk
ngJkg
'ri,fiﬂ'l',‘;.r';"""' 17 ‘_'"r’g:" LIS EPA 8250 (2007)
[P IS "
dry wi
Palychiorinated B mg/ kg N O
Biphesls (PCBS)" 02-1 Gy | US EPA BOB2 (2007) or US EPA 8275 (1996)
Arsenic 13-100 | ™ Mece (001)
dry wit '
Cadmium La-33 | MER ) pyece a0
diry wit N
Chramium 93 - 1200 "8 TMECE (2001)
dry wi b
Cobalt 32-100 | ™0 | ryEce (200l
dry wi
- ] o mafky ; .
s i K
Copper 1438000 | o4 | TMECC (2001)
L 121-300 | ™** | TMECC (2001)
dry wi
Mircury 1-17 :',f:g LS BPA 7471 (2007)
Marly bielinwm 5— 75 MR TMECT (2001)
: dry wi N
Ricks ar-4z0 | T2 [rmece (200
Salenium 2 - 200 TMECT (2001)
Zinc a16-7400 [ M0 puEce (oo
dry wi N
Boro Dieeclarati kg TMECL { 2001
man Clargtin dry wi ' !
Chisriree Declaration | = 2 | TMECE (2001)
dry wil N
Sadium Declaration | %8 | TMECE (2001)

" Far a st of the required PAH compounds to be tested see Appendi 2.

PaHs must alsa be reported on a Bla)P tosic equivalency basis with a maxmum level of 3 mgfkg Blaik

TEQ} dry wiight. Sae Appendix 3 for further information on TEF valies for PAHS.

" For a st of the required PODDYF compounds o be b

sted see Appendix 2

" See Appendix 3 for further information on the WHD 2005 TEF valwes for POOD)FsS.

Y Far & B of the required POB cormpounds Lo e

v Appendic 2

SOIL CONTROL LAB

11 HANGAR WY
42 Hangar Way WATIONVILLE
Watsonville CA 95078 CALFORMA

www.compoatiab com ‘

Kathisan Draper
Finger Lakes Biochar
142 County Road #9
Vicler NY 14564

Date Recaived oIIN2
Sample Id Cherry Pit Bochar
Sample 4. Number 01 2080820

2080820 01 7519
Batch

Apr - May 2012 1
CODE
BuoChar B

International BloChar Inltiative (1B1) Level I

Hasumy
Vet Bass

Amsanic (As)
Cadmium  (Ca)
Chromum (Cr)

Cobat (Co)

Copper (Cu) 2
Lead (Pb) 11
Molybdenur (Mo) on
Mercury (M) <02
Nicks! (N) 12
Solenium  (Se) 0
Zre (Zn)

Boron (8) 7
Chiomme  (C1) rd
Sodium  (Na) 7
Basic Soll Enhancermant Properties

Potassium (K) Total ard avalatie ow
Phosphorus (P) Total 04
Ammonia  (NH4AN)  Mineral 1"
Nitrato (NOJN)  Minersl 59
Phosphicrus (P) Avalable 575
Electrical Conductivity EC 1.5 wiw 10.340
Molsture 51
pH value s
Mathods

Mathod A Amlinger, Farcino and Polack (2004)
Mothod B Bureau de normalisation du Quebec (2005

Mamrmum
Dry Basis  Allowed Unis Metrod
018 1] mohy B
«02 14 mohy A
1" 3] mohy A
012 “ mghg B
22 14 morg A
11 21 mohg A
0 50 mphy B
<02 10 moy A
12 a mohp A
«02 20 mphy B
4w mohg A

23 Declorstion mphy TMECC
990 Declaraton mphy TMECC
190 Decharstion mohy TMECK

095 Declaration percent
045 Declaration peroent
17 Declaration  mghtg
62 Declaraton mohyg
605 Declarstion mpyg
NA Deciaraton Sim
00 Declaraton percent TMECC
NA Declarstion unis  TMECC
Method £ Enders and Lehmann (2011)
Mothod R Rayment and Higginson (1962)
Method F Formic Acd procedure

DTmMTIMM

TMECC Test Methods for the Exarmination of Compost and Compesting (2001

Analyst Frank Shiskds
nd S

Fondorcized Frocuct Cafinitian ond Frocuct Teshing Suigeines for Biackar Thot is Used in Soif [2ka 181 Biocnor
Chondnedc] Wercinm 7 4 11




Standards

IBI Assists in Definitions Standards and Certifications

= US, Canada, Puerto Rico

 AAPFCO Association of American Plant Food Control
Officials biochar definition (2016)

e USDA Natural Resource Conservation Service (NRCS)
Conservation Stewardship Program, Conservation
Enhancement Activity E384135Z Biochar production
from woody residue(2016) Conservation Practice 384:
Woody Residue Treatment

e (California Air Pollution Control Officers Association
(CAPCOA) Biochar Protocol (2015) or carbon sequestration.



Carbon Markets

2 Carbonfuture
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Biochar:
Safe, scalable & shovel-ready

Any questions?

biocharro2@gmail.com



IBI Assisted Official of Biochar for Labelling Biochar
in the US, Canada, and Puerto Rico

Biochar - is a solid material obtained from thermochemical conversion
of biomass in an oxygen-limited environment (pyrolysis) containing at
least 60% carbon. Feedstocks may be composed of crop residue, wood
or other forest waste, and animal manures. Materials transported in
salt water, painted, or treated with preservatives are not permitted.
When listing biochar in an ingredient statement, the feedstock shall be
designated by prefixing the term biochar with the feedstock from
which it was produced; i.e. poultry litter biochar, green waste biochar,
papermill biochar, etc. When more than one feedstock is involved, all
feedstocks greater than 10% of the total volume are to be listed by
decreasing volume. Their uses include soil amendments (Official 2016

WA) Pg 74 OP69

Approved at Association of American Plant Food Control Officials AAPFCO
Winter Meeting, February 22, 2016 www.aapfco.org



