Seven Key Solutions

to Landfill Methane aia
and one big mistake to avoid »

Landfills are the second largest source of anthropogenic methane emissions (1). Reducing methane emissions now
is the most effective way to reduce global heating in the coming decades, which can be best done by implementing a
zero waste strategy. Zero waste is a comprehensive waste management approach that prioritizes waste reduction
and material recovery, with the ultimate goal of creating a circular economy. A comprehensive zero waste plan
includes interventions to reduce overconsumption, increase recycling, promote reuse systems, ban or redesign
problematic products and packaging, and integrate the informal and formal waste workers as key partners.

Landfill methane results from the anaerobic decomposition of organic waste in landfills. The following elements of
zero waste dramatically reduce landfill methane emissions:
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Reduce food loss and waste.
Food loss and waste are
responsible for 6% of all

greenhouse gas emissions (2).

Reducing supply chain losses

and consumer wastage means
fewer emissions in food
production and less food

Implement source separation.
Separate collection of organic
(putrescible) waste is critical. It keeps
methane feedstock out of landfills,
enables the utilization of organic matter,
and maximizes the recycling rate by
preventing cross-contamination with
other discards (6-8).

Use the organics. Organic discards
are full of carbon and valuable
nutrients. Composting (at home or in
a municipal facility) returns these to
the soil, improves soil fertility,
improves water retention (reducing
vulnerability to drought and floods),
and reduces the use of synthetic

going to disposal (3-5).

0

Stabilize the residual.
Using Mechanical-
Biological Recovery and
Treatment (MBRT) to
process the residual
before landfilling reduces
methane generation by
80-90% (12-15).
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Alternative uses for organics.
Alternative uses for organics
include animal feed and biogas
(produced through anaerobic
digestion)(8).

fertilizers (9-11).
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Apply biologically active
cover to landfills.
Selected soil organisms
break down up to 80% of
fugitive methane
emissions (17,18).
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Install methane
capture at landfills. Old landfills
will continue to produce
methane for decades; landfill
gas capture systems are
effective at capturing this
methane and can generate heat
or power on site (16).
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Zero waste is effective, inexpensive, and offers
important co-benefits, including significant job
generation. Many cities around the world have
successfully implemented zero waste systems. ., o
See case studies at www.zerowasteworld.org. -
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http://www.zerowasteworld.org/

Incineration, or “waste-to-energy” is NOT an appropriate method for tackling landfill methane.
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Incineration is itself a major source of greenhouse gas emissions (19-22).
Incinerators must co-fire fossil fuel — plastic or coal — to burn the waste.

* |ncineration competes with recycling and discourages waste reduction, the two most
effective means of reducing greenhouse gas emissions in the waste sector (23-27).

¢ Incineration is the most expensive waste management strategy available (28).

References

1. Ravishankara, A. R. et al. Global Methane Assessment: Benefits
and Costs of Mitigating Methane Emissions. (United Nations
Environment Programme, 2021).

2. Poore, J. & Nemecek, T. Reducing food's environmental impacts
through producers and consumers. Science 360, 987-992 (2018).
3. Dorward, L. J. Where are the best opportunities for reducing
greenhouse gas emissions in the food system (including the food
chain)? A comment. Food Policy 37, 463-466 (2012).

4. Salemdeeb, R., Font Vivanco, D., Al-Tabbaa, A. & zu Ermgassen,
E. K. H. J. Aholistic approach to the environmental evaluation of
food waste prevention. Waste Management 59, 442-450 (2017).

5. Venkat, K. The Climate Change and Economic Impacts of Food
Waste in the United States. International Journal on Food System
Dynamics 2, 431-446 (2011).

6. Morris, J., Scott Matthews, H. & Morawski, C. Review and meta-
analysis of 82 studies on end-of-life management methods for
source separated organics. Waste Management 33, 545-551(2013).
7. MRA Consulting Group. Review of Separate Organics Collection
Legislation: A submission to NSW Environment Protection
Authority. (2019).

8. Wilson, D. C. et al. Global waste management outlook. (United
Nations Environment Programme, 2015).

9. Silver, W. L., Vergara, S. E. & Mayer, A. Carbon Sequestration and
Greenhouse Gas Mitigation Potential of Composting and Soil
Amendments on California’s Rangelands. in California’s Fourth
Climate Change Assessment 62 (California Natural Resources
Agency., 2018).

10. Pezzolla, D. et al. Greenhouse gas (GHG) emissions from soils
amended with digestate derived from anaerobic treatment of food
waste. Rapid Communications in Mass Spectrometry 26, 2422-2430
(2012).

11. Qdais, H. A., Wuensch, C., Dornack, C. & Nassour, A. The role of
solid waste composting in mitigating climate change in Jordan:
Waste Management & Research (2019)
doi:10.1177/0734242X19855424.

12. Bayard, R. et al. Assessment of the effectiveness of an industrial
unit of mechanical-biological treatment of municipal solid waste.
Journal of Hazardous Materials 175, 23-32 (2010).

13. Gioannis, G. D., Muntoni, A., Cappai, G. & Milia, S. Landfill gas
generation after mechanical biological treatment of municipal solid
waste. Estimation of gas generation rate constants. Waste
Management 29, 1026-1034 (2009).

May 2021 | GAIA

14. Scaglia, B., Confalonieri, R., D'lmporzano, G. & Adani, F.
Estimating biogas production of biologically treated municipal solid
waste. Bioresource Technology 101, 945-952 (2010).

15. Smith, A., Brown, K., Ogilvie, S., Rushton, K. & Bates, J. Waste
management options and climate change. (European Commission
DG Environment, 2001).

16. Powell, J. T., Townsend, T. G. & Zimmerman, J. B. Estimates of
solid waste disposal rates and reduction targets for landfill gas
emissions. Nature Clim Change 6, 162-165 (2016).

17. Barlaz, M. A., Green, R. B., Chanton, J. P., Goldsmith, C. D. &
Hater, G. R. Evaluation of a Biologically Active Cover for Mitigation
of Landfill Gas Emissions. Environ. Sci. Technol. 38, 4891-4899
(2004).

18. Manster, J., Samuelsson, J., Kjeldsen, P. & Scheutz, C.
Quantification of methane emissions from 15 Danish landfills using
the mobile tracer dispersion method. Waste Management 35, 177-
186 (2015).

19. Tangri, N. V. Waste Incinerators Undermine Clean Energy Goals.
(2021) doi:10.31223/X5VK5X.

20. Vahk, J. The impact of Waste-to-Energy incineration on
climate. (2019).

21. Tabata, T. Waste-to-energy incineration plants as greenhouse
gas reducers: A case study of seven Japanese metropolises. Waste
Manag Res 31, 1110-1117(2013).

22. Pratt, K. & Lenaghan, M. The climate change impacts of burning
municipal waste in Scotland: Technical Report. (2020).

23. Hoornweg, D., Lam, P. & Chaudhry, M. Waste Management in
China: Issues and Recommendations.
http://documentsl.worldbank.org/curated/en/237151468025135801
/pdf/332100CHAOWastelManagement01PUBLC1.pdf (2005).

24. Honore, M. The Trash That Fuels Oahu’s Power Plant Is
Vanishing As Fast As The Tourists. Honolulu Civil Beat (2020).

25. Wenck, E. How Indy's new recycling deal could cost taxpayers
millions. NUVQ (2018).

26. Leonard, N. The Detroit Incinerator Primer: Construction,
Design, and Operation. https://www.google.com/url?
g=https://drive.google.com/file/d/1f3pDzw-ow-
pt2BUPmMtGKnInuabQPL61S/view (2018).

27. Li, R. Wheelabrator sues Baltimore County over $32M contract
dispute. Waste Dive (2019).

28. Hoornweg, D. & Bhada-Tata, P. What a Waste: A Global Review
of Solid Waste Management. (World Bank Group, 2012).

) e
gdia

Learn more at www.no-burn.org



