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Research Gate (2019)
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Help Save Nature, (2019) https://helpsavenature.com/di
sanitary-landfills-open-dumps (accessed June 2019)

orc=0rsCCMhbHfcEHM (accessed lune 2019)


https://www.google.com/search?q=landfill+underground+contamination&source=lnms&tbm=isch&sa=X&ved=0ahUKEwit4o_Ow_TiAhUCOY8KHUnHDBYQ_AUIECgB&biw=1162&bih=585#imgrc=0rsCCMhbHfcEHM
https://helpsavenature.com/difference-between-sanitary-landfills-open-dumps

OVERVIEW

WHAT A WASTE 2.0

A Global Snapshot of Solid Waste
Management to 2050

Silpa Kaza, Lisa Yao, Perinaz Bhada-Tata, and Frank Van Woerden

@ WORLD BANKGROUP
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What a Waste 2.0: A Global Snapshot of Solid

Waste Management to 2050 (2018)
https://openknowledge.worldbank.org/handle/10986/2174



Towards Zero-waste?
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Wallace T. et al. (2017) International evolutlon of fat, oil and grease (FOG) waste management — A review. Journal of
Environmental Management. 187, 424-435.



Closing the Loop
Supply- Demand Chain Management
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Sistemic Solutions: Multiple- stakeholder Collaborations
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Reduce 50 - 80 % food waste volume

PRODUCTS

e Compost & Leachate -as organic soil amendment.

e Nutrient characterization of the food waste compost and leachate is
crucial for enhancing the economic food waste valorization impact.

Food waste Compost Leachate
(Organic (Ligquid Organic
Fertilizer) Fertilizer)



1. Composting

Large Scale Composting

Possible addition of
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Bruni, C., Akyol, C., Cipolletta, G., Eusebi, A. L., Caniani, D., Masi, S., Fatone, F. (2020). Decentralized Community
Composting: Past, Present and Future Aspects of Italy. Sustainability, 12(8), 3319.



Composting & Leachate Treatments
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- Heterogeneous composition

- Seasonnal variability

- Controls water supply

- Influences oxic conditions

1. Composting

. Biofilters

. Anaerobic bioreactors
. Membrane bioreactors
. Wetlands

Leachate treatment
technologies

Biological
treatment

Phyciso-chemical

. Coagulation-Flocculation
. Electrocoagulation

. Nanofiltration

. Reverse osmosis

treatment

Advanced
oxidation

technologies

. Fenton's reaction
.05, 03/H,0,, O5/persulfate
. UV/TiO,

Bio-liquid Fertili

Roy, D., Azais, A., Benkaraache, S., Drogui, P.,, Tyagi, R. D. (2018). Composting leachate: characterization, treatment, and future perspectives. Reviews in
Environmental Science and Bio/Technology, 17(2), 323-349.



Compost- Not Just N:P:K

Strengthens Community Bonds

Physically connects people to each other and
the places they live.

Improves Soil Quality

Adds nutrients back into the soil that are
essential for plant growth.

Builds Local Economy

™ Keeps resources and money circulating within

the local community.

GHG Mitigation: 0.4 kg CO,eq./t

Reduces Vehicle Emissions

Cuts transportation distances between
material generators & compost producers.

Supports Local Food Production

Reduces fertilizer costs and increases crop
yield.

Reduces Water & Pesticide Use

Compost can hold an amount of water equal
to 200% it s dry weight.



Impact of Compost & Bio-Liquids on Soil Fertility

[ Physical properties } [ Chemical properties J
e Pwater holding capacity, { bulk e TPOM & humus contents in soil
density & Mporosity e Pnutrient fixation
e P soil structure & |, soil drainage e P soil macro- & micro-nutrients
problem e Stabilising soil pH and P CEC

e U nutrients leaching

[ Biological properties}

[ Soil remediation }

e Pmicrobial population in soil

* Microbial diseases suppression e Heavy metals & toxic substances
e P nutrient fixation and availability immobilisation



Problem Statement

* Why Food Waste still HAS NOT been capitalized as a
Resources for conversion to Compost?

**Potential contamination/mixed waste (need proper
segregation)

*»*Variation in Nutrients composition based on
feedstock (Need characterization by type of inputs)

**Variation in Nutrients based on composting
formulation (Need to standardize % of bulking
agent)

**Variation in Nutrients due to Processing and
Storage

2 x 10° t (2016)

U=

3.4 x 10° t (2050)

Figure 0.5 Global Waste Composition
percent
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Field Research: Compost & Bio-liquid Fertilizer

The mixture of food waste and green waste are
stored 1n the fabricated bin for 1 month before
being dried for 1-2 week before ground to final

product. - - :
Community Composting site




NUTRIENT COMPQOSITION OF FOOD WASTE
COMPOST & LEACHATE

Composition Nutrient composition in Nutrient composition in Reference
(mg/L) (g/kg)

N P K
Food waste 1,800 594 2350 4.69 9.47 5.96 Sanadi et al. (2019)
s 400 320 1.03 0.10 4.16 Jarecki et al. (2012)
- - - 37.2 2.9 30.9 Adhikari et al. (2009)
5 - - 33.8 71.6 11.2 Guo et al. (2018)
630 1780 640 - - - Romero et al. (2013)
331 67.55 529.45 - - - Kucbel et al. (2019)

* Variation of food waste composition resulted in inconsistent nutrient composition in food
waste compost.

* Proper segregation of food waste based on type (meat, vegetables, grain, etc.) can minimised the
nutrient range of the compost and leachate.

* Studies on characterising the nutrient content of compost and leachate from different types of food
waste is limited.



Conclusions & Way Forward

* Composting should be regard as a promising and viable method to valorise food waste
(Compost # Chemical Fertilizer)( Not just NPK)
* Systemic Close-the Loop Solutions for Food Waste Composting :
1. Top-down approach (Enabling Policy)
Upstream activities (segregation & collection) facilitated by local government
Economy scale and viability invested by public-private partnership
Product formulation (Standardisation) & quality control by Researchers
Nutrient characterization based on Types of biowaste
Marketing and application of compost in agriculture land
Supply and Demand Chain Management for waste and products by Expert and local
government with multiple stakeholder
Way Forward
1. Modeling and Prediction of Compost Nutrient range based on Composition and Type
of biowaste inputs
2. Application of FW Compost on different crop and long-term soil analyse

N WA WN
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“WE DON'T INHERIT
THE EARTH FROM
OUR ANCESTORS,

WE BORROW IT FROM
OUR CHILDREN.”

- NATIVE AMERICAN PROVERB

Towards Zero-Waste
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