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QLESLIE Organic Waste Streams in

> W Circular Systems

Moving from linear disposal to regenerative biological cycles.

‘food’ for the biosphere.
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Recovering embedded
nutrients, water, and
biochemical energy.
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Redefining ‘waste’ as J
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QLESLIE Biological Cycles: Definition and

Nutrients

=\ * The Paradigm: Biological “nutrients” are
N\ designed to safely re-enter and
( Cascades Recycle regenerate the biosphere.

S * The Mechanism: Natural decomposition

o A\ managed via controlled composting and
Anasroble @ refurbish/ !ﬂ anaerobic digestion.
Digestion - Remanufacture
User Product ° ° :
Biosphere . el The Outcome: Regeneration of natural

S capital (soil, water, biomass) replacing

Reuse/ i
Regeneration I i resource depletion.
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Biological Cycles:
Role in CE and Soil

* The Nutrient Gap: Cities generate ~2.8
billion tons of organic waste annually, but
less than 2% of these nutrients are
looped back to food production.

SHE

Urban Consumption
Centers

* Soil Regeneration: Returning organic
matter improves soil hydrology, texture,

Nutrient Return and and nutrient delivery.

Soil Regeneration

$

QBll the European Union Rural Agricultural Land

* Closing the Loop: Replaces fossil-fuel-
dependent synthetic fertilizers with
organic amendments.
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Organic Waste:
» Definition and Characteristics

Organic Waste Fractions

* Core Trait: Materials capable of
undergoing natural, biological
decomposition.

* Plant-Based: Cellulose and lignin-
heavy (wood, leaves, crop stalks,

§38
“\eﬂ Plant-based & @ Animal-based ‘ vegetable scraps).

* Animal-Based: Protein and lipid-heavy
(manure, meat residues, dairy waste).

* Common Denominator: Both contain
critical macronutrients (Nitrogen,
Phosphorus, Potassium - NPK).

Biodegradable
Organic Matter

Co-funded by
the European Union




) Organic Waste: Moisture

LESLIE . c 2: .-
() and Technical Distinction
Biological Technical
Materials Materials
_* * Biological: High moisture, putrescible (rots),
Moisture OB Lf?— renewable, regenerates the biosphere.
H'Qh Putrescible Dry, Persistent « Technical: Dry, persistent (does not rot),
s finite/abiotic, circulates purely in industry.
e | S @ é@
Renewable, Rots Finite, Abiotic * The Cross-Contamination Risk: Mixing wet
— - organics with dry recyclables irreversibly
o & 4 degrades the value of technical materials
Origin & h P~ - (e.g., paper/plastics).
Biosphere, Nature Industry, Human-made

4 ‘ Wet Organics Dry Recyclables
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(;ES LIE Sources of Organic Waste

Municipal: Post-consumer food

E?ﬁ% scraps, yard trimmings,
Municipal household organics.

sy Agricultural: Post-harvest crop
Ov' Biological residues, livestock manure,

()
=2 g Treatment forestry by-products.

; Hub
Agricultural

Industrial: Homogeneous by-
products from food processing,

h breweries, paper mills.

Industrial

<~
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QLESLIE ' | Municipal Organic Waste

)

Organic Waste: * Global Volume: A highly significant and

Accounts for up to Foaiinn bl
44.5% of MSW in ggggfatggg}ono global waste

developing regions.
* Developing Regions: Organics account
for up to 44.5% (or more) of total
Municipal Solid Waste (MSW).

« Challenge: Highly heterogeneous
stream, highly prone to contamination
from household plastics and hazardous
chemicals.

Co-funded by
the European Union




) _
QLESLIE | Agricultural Organic Waste

)

Volume: The single largest global source
of organic biomass (straw, stalks, husks,
Biomass manure).
Residues
Temporal Challenge: Generation is not a
steady flow; it is highly concentrated
around specific harvest seasons.

2 3
: Opportunity: Readily available at scale for
— co-digestion or returning directly to soil to
e prevent nutrient depletion.
I Spring " Summer ' Autumn

Seasonal Calendar
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QLESLIE | Industrial Organic Waste
Primary Predictability: Highly uniform,
Raw Product homogenous, and concentrated waste
Inputs (Juice/Beer) streams.

‘ o

Purity: Extremely low risk of cross-
contamination compared to municipal
sources.

Recovery Value: Ideal feedstock for rapid
scaling in anaerobic digestion or high-

. value biochemical extraction.
Homogeneous Organic By-products
(High Recovery Value)

Co-funded by
the European Union




)
QLESLIE | Composition of Organic Waste

)

B C:NRatio [ Moisture Content

Carbon-to-Nitrogen (C:N): Ideal ratio for
biological treatment is 20-30. <20 = toxic
ammonia buildup; >30 = slow microbial
breakdown.

Food Waste

Moisture Content: Dictates facility design.
High moisture (>60%) requires Anaerobic
Digestion. Low moisture suits Composting.

Wood Chips

Feedstock Blending: Heterogeneous mixing

Manure optimizes both metrics for maximum yield.
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QLESLIE | Organic Waste in Linear Systems

)

Methane
Emissions

(GHG)

The Landfill Reality: Organics are trapped
in anaerobic, buried conditions without
engineered capture systems.

Atmospheric Impact: Decomposes into
methane (CH4)—a greenhouse gas ~30x
more potent than CO2.

Hydrological Impact: Biological

degradation creates acidic leachates that

@ EgE=]  dissolve heavy metals, contaminating
into groundwater.

Groundwater
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1. Organic Waste
Collection

L)
2y

P 4. Agricultural

Food Production

Application & New

2.Controlled )
Biological Treatment
Facility

AY

3. High-Quality )
Compost/Digestate

"~y

Organic Waste
in Circular Systems

 Controlled Biology: Managing moisture,
temperature, and oxygen to optimize and
accelerate natural degradation.

* Value Creation: Capturing biochemical

energy (biogas) while strictly preserving
nutrients.

» The Loop: Waste safely becomes the
foundational input for the next cycle of
food production.
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Environmental Impacts
of Mismanagement

Climate Change: Landfilled organic waste
accounts for 11% of global methane
emissions.

Soil Degradation: Linear disposal strips
agricultural lands of essential organic
matter, permanently reducing crop yields.

T

Water Contamination: Untreated organic
runoff causes severe eutrophication
(oxygen depletion) in aquatic ecosystems.
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Organic
Waste
Feedstock
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Treatment
Node

O

&
i

Biogas

Liquid
Digestate

Solid
Compost

Potential of Organic
Waste Valorization

Biogas (Energy): Capturing methane for
electricity, heat, or upgraded grid natural
gas.

Liquid Digestate: Nutrient-dense, fast-
acting organic fertilizer replacing fossil-
based chemicals.

Solid Compost: Recalcitrant organic
matter that rebuilds soil structure, pH,
and water retention.



) 4 Conclusion:

(;ESLIE = Organic Waste as Resource

The Paradigm Shift: Organic waste is The Imperative: We must separate at The Goal: Eliminate leakage, maximize
the biological engine of the circular the source to prevent contamination energy recovery, and regenerate the
economy. and preserve value. earth’s soils.
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