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Bioresources Technology, Collaboration, Investment:

Managing the Transition to Local Circular Economies in California
NOV 9 & 10, 2022, 9:00 am — 5:00 pm, both days — A Free Zoom Symposium

A Brief Introduction by Dan Noble,
ACP ED of HealthySolil.org and President of NobleBioresourceslnc.com



https://healthysoil.org/
http://www.noblebioresourcesinc.com/

What ARE bioresources?

* Primary — food, fiber, feed, fuel

e Secondary — organic “waste”
* Landscape clippings

* Food scraps A = T
* Manure | ?‘i ’e,
* Biosolids (made from sewage =

sludge) — —9 f
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What are “Bioproducts”?

Organics
* Primary — food, fiber, Residual
feed, fuel Sroon

Material

e Secondary —
Bioprocessed:

e Green Material

Food Scraps

e Leafy
* Woody
Manure
* Food Scraps
* Manure
* Biosolids
Biosolids

Manufactured into...
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Bioproduct Portfolio, or Categories

aka Cateqories of Value

Muich = Electricity
Compost

= Biofuels
Biofertilizer

» Chemicals
Biochar
Animal Feed

= Product Materials %%
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What is Bioprocessing?

Mulch Production
Composting

Biofertilizer
manufacturing

Biochar manufacturing
Feed manufacturing
Material manufacturing
Chemical manufacturing

Energy production
 Electrical
* Fuels
« Combined heat and power
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-rom a Waste Disposal to a
Regenerative Economic Model

take
- recycle make
se W ’ | }
dispose
remake use

pollute \ i
reuse

CC 3.0 Catherine Weetman 2016



Emerging Circular Economy:
an industrial system that is restorative by design

é . Mining/materials manufacturing

Parts manufacturer Technical nutrients

Biochemical ‘L
feedstock Product manufacturer 4

Restoration Biosphere ‘ = ’

h Refurbish/
m remanufacture

Reuse/redistribute

Farming/collection’
Biological nutrients

Recycle

Service provider

At
%
Biogas Cascades m
Anaerobic

digestion/ ® Collection Collection

composting =% § I AR B “

Maintenance

]

Extraction of
biochemical
feedstock?

A Leakage to be minimised

Landfill

1 Hunting and fishing Nobel roup 7
2 Can take both post-harvest and post-consumer waste as an input
Source: Ellen MacArthur Foundation circular economy team




US Bioeconomy Model*

The U.S. bioeconomy is economic activity that is driven by research
and innovation in the life sciences and biotechnology, and that is
enabled by technological advances in engineering and in computing
and information sciences.

Computing &
Information
Sciences

Engineering

) (e

Bioeconomy

FIGURE 1-1 Four drivers of the U.S. bioeconomy.

*From “Safeguarding the Bioeconomy - NASEM - 2020” — National Academy of Sciences

U.S. BIOECONOMY a
Economic activity that s driven by research and innavation in the life sciences and biotechnology, and that is enabled by
technological advances in engineering and in computing and information sciences.

—

DIOMEDICAL
Criteria for mclusion include any medical products
\ or services resulting from research and |

development, or innovation, in the life sciences. ’

= '|'

AGRICULTURAL ‘ Examples

Criteria for inclusion Include the use of (1) +Pharmaceutical products
genetic engineering when creating a strain *Lab-grown dl
or seed; (2) advanced molecular biology *Medical devices ‘

tach nique for marker-assisted breeding \
programs; (3) large informatics databases
and computational technigues for either
breeding applications or enhanced land
use capabilities; or (4) plant biomass ina

dow nstream bioprocessing and/or
fermentation process utilizing recombinant BIOINDUSTRIAL
DNA technology. This set of criteria is also Criteria for inclusion include products or chemicals produced
apphied to agricultural animals (with the using a biosynthetic or semi-biosynthetic route utilizing ==
exclusion of point 4). recombinant DNA technology.
Examples ) Examples
*Genetically modified crops/animals (e. 9. ‘ ::z“l"d chemicals
d salmon, heat- t ohiels
ows) | *Bio-based plastics
°Pnclston agriculture ‘
TOOLS, KITS, AND SERVICES
Criteria for i ion include tools, kits, and services that suppart or enable the of
biotechnology or life science research.

!lampln
sLite sciences of b Jated softs and datab
Spedallzed aqubmenl of instruments for use in the
(2.g., pipetting robots, mass spec DNA :
sequencing, and rynthwzm) D
*Bioscience pateat lawyers

FIGURE S-1 Examples and explanations of highlighted sectors of the bioecono-
my landscape that fall under the definition put forth in this report. The commit-
tee grouped the activities within the bioeconomy intro three primary domains:
agricultural, biomedical, and bioindustrial. Additionally, the committee identified
a cross-cutting category of tools, kits, and services.



Bioresource Enterprises — revenue sources in the
local value cycle

Tipping Fee Income —p Product Sales Income

100% - , 0r 0%
60% - 40%
Manufacturing/
Transporter = Processor —P_—> Transporter
30% J 70%
—, 0r 0% Bypro' o 100%

Municipalities Marketers
Transporter

Food System
Organics = Buyer/User
Generator —>| Byproduct Transporter Landfill Transporter Byproduct Cereron
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Landscape System Farms
Landscapes

Transport

Food, Feed, Fiber Heating & cooling

Materials, Industry
Chemicals, Energy
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Noble Bioresources —
our bioeconomic conceptual model

Transporter

Manufacturing/ _
- Transporter > Proc essor

Byproduct
Municipalities v
Food System Transporter
: Organics l Buyer/User
Begin Here e » Byproduct » Transporter —» Landfill [« Transporter |« Byproduct |« Generator

A

Landscape System

Food, Feed, Fiber

Materials,
Chemicals, Energy




Community Bioeconomy —

a local circular bioeconomic conceptual model
Secondary Bioresources, or Organic Residuals, Organic Waste, Feedstock

Transporter = —>| Bioproduct > Transporter
v
Byproduct
Municipalities v
Food System Transporter
: Organics X Buyer/User
Gelgerator —» Byproduct » Transporter —> Landfill |« Transporter |« Byproduct [« Generator
A
Landscape System Farms
Landscapes
Transport
Food, Feed, Fiber Heating & cooling
Materials, Industry

Chemicals, Energy

Primary Bioresources




DIOTeSOouUcCeEs IviarkeLls Lorcepiudl iviodel
“Tertiary Bioresources”

Air Energy Carbon/GHG Capital Labor
‘ Generators - m Cutivars
Water Logistics i1 [ | Real Estate | | EJ
Transporter = Mag:l;gec;z(r)lpg/ Transporter

Secondary Bioresources:
aka Organic Residuals, Organi¢ s)este] Feedstocks

Municipalities v

Food System Transporter
; \ Buyer/U
- Organics . uyer/User
Ger?erator > Byproduct » Transporter — | andfill « Transporter [« Byproduct [« Generator
A
Landscape System Farms
Landscapes
Timber
Food, Feed, Fiber Trans.port .

Heating & cooling

Materials,
Chemicals, Energy Industry




Bioresouces Markets Conceptual Model
Sub-elements — “Tertiary Influencers”

Preprocessing (resources + Infrastructure) People, Biome, Customers
1. Generators 1. Capital
2. Air 2. Regulators + Programs (air, water,
3. Water CARS Lo Shrban Buel Standard, and othersy ™
4. Energy 3. Env. Justice
5. Carbon 4. Community/Citizens
6. Nutrients (NPK, etc.) 5. Beauty/Aesthetics
7. Technology/Equipment 6. Labor
8. Site(s)- Real estate 7. Soil
9. Logistics 8. Land managers
9. Cultivars
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