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QLESLIE | Soil Restoration and

> Circular Inputs

Transitioning from waste management
to ecological regeneration.

Key Takeaway: A systems perspective

on closing the biological loop to rebuild
natural capital.
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Q LESLIE Soil Degradation in Linear Systems

* Intensive agriculture drives a
severe negative nutrient balance.

* Global consumption of chemical
N-P-K fertilizers increased by
435% from 1961 to 20009.

* The take-make-throw model
perpetually mines natural capital
without replenishment.
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QLESLIE | Consequences of Soil Degradation

)

Heavy Water

* Loss of organic matter leads to the

Topsoil Erosion ; .
: collapse of soil physical structure.

» Compacted earth rejects moisture,
dramatically reducing water-
holding capacity.

« Unabsorbed chemical fertilizers
run off, creating aquatic hypoxia
(dead zones).
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qLESLIE
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Soil in the Circular Economy

* Biological nutrients are designed
to safely re-enter the biosphere.

» Waste equals food: output from
one process fuels the next.

* The goal shifts from merely
minimizing harm to actively
rebuilding natural capital.
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Q LESLIE Returning Organic Matter

)

* Organic waste must be transformed
and returned to the earth.

* Rebuilding the carbon and nutrient
foundation of the soil system.

* Transforms soil from a passive

Restor ed. substrate into a resilient, living
Natural Capital asset.
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(;ES LIE © Organic Waste as Resource

PR

“
-
Municipal
Food Waste

* Linear waste streams are
. reclassified as valuable biological
Circular feedstocks.

Inputs

g:zz:;ce » Municipal bio-waste and food
Hub 2 processing residues (e.g., spent
Agricultural brewer's grains).
Resid . .
eSS « Agricultural post-harvest biomass
(stalks, leaves, manure).
Industrial

By-products
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QLESLIE ' | Circular Biological Cycle

)

Urban g°"3”mpﬁ°“ « Reconnecting the urban-rural

BAIES metabolic divide.

* Biological treatment facilities act
Food & as the critical bridge closing the
Biomass I
hil Export goR.
T B'°'°g'ga' " « Nutrients extracted for cities are
Rural eaiment racy safely processed and returned to
Fertilizer the land.

s>

e Rural Agricultural
- the European Union Zone
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Q LESLIE Compost as Circular Input

)

- 999
- Microbial
Action

C
+ A+ =20

== O
Raw Organic Bulking Oxygen -
Waste Agents Static compost pile Stabilized
Humus / Compost
» Aerobic fermentation by micro-organisms ~ * Reduces organic waste mass by 40-70%. ® Yields astabilized, highly structured, slow-
under controlled heat, moisture, and Felease: soi amencment

oxygen.
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QLESLIE | Compost and Water Resilience

)

Mineral Soil

\

« Compost acts as a physical
sponge, radically improving
soil porosity.

« Enhances water-holding
capacity and drainage
simultaneously.

* Mitigates both drought stress
and heavy rainfall runoff.

Compost-Amended
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QLESLIE | Digestate as Circular Input

)

I’\f Biogas
— A\  (60% CH,,
( ﬁf\% / 40% COy)

» Microbial breakdown of organics
in an oxygen-free environment.

» Captures renewable biochemical
energy (biogas) for power grids.

* Yields a digestate retaining ~80%
highly available nitrogen, acting
as a direct mineral fertilizer
substitute.

e e

Nutrient-Dense
Digestate
(N, P, K)

—
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QLESLIE | Compost vs Digestate

)

Aerobic Compost Anaerobic Digestate
State Solid, Humus-like Liquid / Slurry
Primary Profile Carbon-Rich Nutrient-Rich (N-P-K)
Processing Requires Oxygen E?ﬁggzsga%gf;n
Primar){ Soll Long-term Structure Immediate Fertilization
Function
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QLESLIE Soil Health and Biological Activity

)

e Circular inputs feed the living
symbiotic networks beneath the
surface.

* Soil micro-organisms actively
support plant nutrient uptake.

* Transitions farming from chemical
dependency to biological
resilience.

7/
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QLESLIE | Carbon Sequestration

)

[ ' At heric CO2
 Circular agriculture locks A mospheric

atmospheric carbon securely
into the ground.

l Photosynthesis

e

* A critical mechanism for global TR
greenhouse gas mitigation.

* Reverses the trend of topsoil
carbon depletion.

Co-funded by
the European Union
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qLESLIE Benefits of Circular Inputs

)

* Directly offsets the
financial and environmental
costs of synthetic, mined
fertilizers.

\,

* Eliminates upstream
extraction emissions and
downstream pollution.

&l )

i N

t : ‘
Fossil-Fuel .
Synthetic Fertilizer

* Decouples agricultural
yield from finite resource
depletion.

- Co-funded by Biological Treatment Facility

the European Union




) _
QLESLIE | | Soil as Regenerative System

)

* Organic waste is not a disposal
problem; it is foundational
infrastructure.

* Closing the biological loop
ensures long-term agricultural
resilience.

* The ultimate goal of the circular
economy: an industrial system
that is restorative by design.
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the European Union
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