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Irreplaceable Infrastructure
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Dublin, Ireland

International relations and 
continued work in the UK

Fairless Hill, PA

Continuous improvement 
in the metals recycling 
efforts and ash processing

Ontario, Canada

Largest network of WTE 
facilities in North America

New York City

Successful transfer stations 
in the some of the world’s 
biggest cities
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Global Leader in WTE and Sustainable Waste Management



Sustainable Materials Management
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The CSA, the EU, and the U.S. EPA have ranked the most environmentally sound strategies for 
municipal solid waste. Source reduction (including reuse) is the most preferred method, 
followed by recycling, energy recovery, and, lastly, treatment and disposal.

http://ec.europa.eu/environment/waste/framework/index.htmSPE890-15 A Guideline for accountable
management of end-of-life materials



A Global Perspective
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WTE is used extensively worldwide.
Over 1,200 facilities; 260 million tons per year (TPY)



Growing Interest in Sustainable Waste Management
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• Over 80% of S&P 500 companies report on Sustainability:
o four-fold increase since 2011

• In a review of almost 80 corporate sustainability reports, 90% had some form of a waste related goal 
(e.g. zero waste to landfill, recycling, reduction)

https://encrypted.google.com/imgres?imgurl=http://cdn.inquisitr.com/wp-content/general-motors-dealerships-closing-300x300.jpg&imgrefurl=http://www.inquisitr.com/24097/general-motors-dealerships-closing/&usg=__fFCEAGMqLkK7aJdYYzkIikbNDEA=&h=300&w=300&sz=17&hl=en&start=4&sig2=S5Wjs9w13V0ahkOa4BuStg&zoom=1&itbs=1&tbnid=cU-9F9U5wdfZtM:&tbnh=116&tbnw=116&prev=/search?q=general+motors&hl=en&sa=X&biw=1259&bih=621&tbm=isch&prmd=ivnsl&ei=u-E3TqyXIsq_tgebwPCCAw


Two Choices for Waste after Recycling
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• Landfills are a major source of man-made 
methane

• Methane is 84-86X more potent than Carbon 
Dioxide over 20 years (timeframe specified by 
CLCPA)

• Leachate generation: ground water 
contamination

• Non sustainable use of land

• Energy generation from landfills:                     

65 kWh per ton of waste

• 90% reduction of waste in volume

• Clean base load power generation

• Recovers metals for recycling

• Offsets on average one ton of carbon dioxide 
equivalent for each ton of waste processed

• Renewable energy generation from WTE: 

550 kWh per ton of waste

Landfill Waste-to-Energy



GHG Benefits of Waste to Energy: DYEC

U.S. EPA

“[WTE] generates a renewable energy 

source and reduces carbon emissions by 

offsetting the need for energy from fossil 

sources and reduces methane 

generation from landfills.”
https://www.epa.gov/smm/energy-recovery-combustion-

municipal-solid-waste-msw

9 Note: Based on 100-yr methane GWP of 28 and local electrical grid

https://www.epa.gov/smm/energy-recovery-combustion-municipal-solid-waste-msw


Lifecycle GHG Comparison: Major Electricity Sources
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GHG Benefits of WTE: International Recognition

European Environment Agency: “As recycling and incineration with energy recovery 
are increasingly used, net [GHG] emissions from municipal waste management are 
expected to drop considerably by 2020”

IPCC: WTE recognized as a “key GHG mitigation technology”

Rio UN Conference: “We therefore commit to further reduce, reuse and recycle waste 
(3Rs), and to increase energy recovery from waste” 

Davos World Economic Forum: WTE included in the list of 10 low-carbon energy 
technologies

U.S. EPA Obama Administration Clean Power Plan
U.S. EPA Scientists: “If the goal is greenhouse gas reduction, then WTE should be 
considered an option…”

Verified Carbon Standard & Clean Development Mechanism
Over 40 WTE projects registered under CDM with annual GHG reduction of 
5 million metric tons of CO2e per year. 3 validated projects in the U.S.
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Carbon Offsets

12

• Clean Development Mechanism
• Over 40 EfW projects registered

• Combined annual GHG reduction of 5 million 
metric tons of CO2e per year

• Voluntary Market (VCS)
Lee County, FL
• First EfW facility in North America to generate 

carbon offset credits

• Validated & 1st verification - 2009

Hillsborough County, FL
• Validated & 1st verification – 2011

H-Power (Honolulu)
• Validated – 2014



Landfills are the 3rd largest global source of 
CH4

Estimated 2020 Global Methane Emissions

Source: Global Methane Initiative Fact Sheet and Global Methane Initiative- Municipal Solid Waste Sector13

“CH4 emissions from MSW can also be reduced by modifying how the waste is treated. For example, organic fractions 
of the MSW stream can be diverted from landfills and instead disposed of at anaerobic digesters, composting facilities, 
or waste-to-energy facilities. Using these climate friendly MSW solutions can yield energy, economic, environmental, 
and public health benefits.” 
Global Methane Initiative

https://www.globalmethane.org/documents/gmi-mitigation-factsheet.pdf
https://www.globalmethane.org/sectors/index.aspx?sector=msw
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Landfill GHG Emissions Systematically Underreported
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• Direct landfill methane plume measurements are finding landfill emissions are systematically underreported.

• On average, measured emissions are double inventory values

Study Scope LF-specific Reported 
Value (Gg CH4/y)

Inventory 
Source

LF-specific Measured 
Value (Gg CH4/y)

Difference 
Factor

Peischl et al. 2013* SoCAB (L.A.) 17.84 EPA GHGRP 24.1 – 43.9 1.9x

Wecht et al. 2014** California 312 CARB (2010) 840 2.7x

Cambaliza et al. 2015* Indianapolis 13.93 EPA GHGRP 22.5 1.6x

Cambaliza et al. 2017* Indiana 3.73 EPA GHGRP 4 – 6.6 1.4x

Ren et al. 2018 Baltimore/DC 19.68 EPA-GHGRP 47.3 2.4x

Jeong et al. 2017 San Francisco Bay Area (SFBA) 61.5 BAAQMD 88.5 – 143.8 1.9x

LF Average 2.0x

*values are for a single landfill within respective scope
**values calculated from combined total for landfills/wastewater treatment



Measuring Landfill Emissions
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Static Flux 
Chamber

Direct 
Measurement of 
plumes via Aircraft

Source: Research Webinar: California Landfill Gas Emissions

https://ww2.arb.ca.gov/sites/default/files/2021-03/lfg-emissions-ppt-calpoly-16isd006.pdf


California’s methane super-emitters
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“The largest methane emitters in California are a subset of landfills, which exhibit persistent 
anomalous activity. Methane point-source emissions in California are dominated by landfills 
(41 per cent)...”



Increasing Trend in Methane GWP
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Source Year GWP
Time Horizon

(years)

IPCC 2nd Assessment 1995 21 100

IPCC 4th Assessment 2007 25 100

Shindell et al. 2009 34 100

IPCC 5th Assessment 2013 28 / 34 100

IPCC 5th Assessment 2013 84 / 86 20

• Many still refer to outdated methane GWPs of 21 or 25.
• Recent literature suggests an even higher methane GWP (+14%) 

over the IPCC 5th Assessment Report (Etminan et al. 2016)
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New UN Report Calls for 
Reducing Methane

Identifies landfill organics diversion & treatment 
with energy recovery as a key mitigation measure

“In the waste sector, landfills and wastewater 
make up about 20 per cent of global 
anthropogenic emissions.”

“[T]he imposition of a fairly modest methane 
tax, ... could lead to rapid and substantial 
decreases in methane emissions, especially 
from coal, gas and landfills,”

Direct measurements have found actual 
emissions from landfills 2-3X higher than 
reported.

“Cutting methane is the strongest 
lever we have to slow climate 
change over the next 25 years” 
Inger Andersen, Executive Director of UNEP

Source: UNEP Global Methane Assessment

https://www.unep.org/resources/report/global-methane-assessment-benefits-and-costs-mitigating-methane-emissions


Landfill Air Toxics
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• Air toxics and 
methane are 
emitted as an 
area source

• Emissions exist for 
life of landfill

Air Emissions AP 42 (a) Total (b)

Characteristic air pollutants 170 176

Hazardous air pollutants 43 46

Known carcinogens 4 4

Probable carcinogens 12 13

(a) AP 42 includes a note that it is not an all inclusive list of all potential LFG constituents – only those for which data 

were available at multiple sites. Factors depicted are for landfills with waste in place after 1992.  Other factors 

represent older landfills.

(b) Total includes other emissions identified during USEPA testing of three landfill sites (EPA, 2012)

(c) USEPA testing of three landfills limited to Method TO-15. 



Land Use
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Energy-from-Waste uses less land per 
megawatt than other renewable 
energy sources.

• EfW facilities require an average of 0.7 acres/MW

• Landfill gas to energy 27 acres/MW

• Solar requires 8 acres/MW

• Wind requires 18 acres/MW 



Energy Recovery Comparison of Waste 
Management Options

22 Source: U.S. EPA (2016) Waste Reduction Model, Version 14



Reducing GHG Emissions from the Waste Sector
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~700 million MT CO2e  / year

≈ closing up to 90% of U.S. coal power plants

≈ removing 75% of gasoline vehicles from the road

GHG 
Savings

Reduction in waste sector net GHG emissionsWaste Disposition

Based on 20-year Methane GWP from 5th Assessment Report of 84



Potential in Ontario
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Equivalent to pulling  
1.7 million cars off the 

road every year. 



Getting to Net Zero & Beyond by 2050: Waste Sector Opportunity

What’s the role of the waste sector?

• Biggest e-ROI? Diversion of degradable waste from landfills

• Waste reduction / increased recycling

• Additional reductions outside of state economy

• Next-generation residuals management

• Advanced metal / aggregate recovery

• Combined heat & power

• Front-end sorting?

• Carbon capture & sequestration / use?

• Energy to molecules transition

• Potential for Bioenergy with Carbon Capture & Storage (BECCS)

• Waste sources of biomass minimize land-use change impacts & risk
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“Bioenergy use is substantial in 1.5°C pathways with or without BECCS due to its multiple 
roles in decarbonizing energy use.”

IPCC (2019) Special Report: Global Warming of 1.5 °C



A Circular Economy
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Covanta EfW

Waste Offering

Pair WTE with Anaerobic 
Digestion and a MRF facility 
to capture all aspects of the 

waste stream

DEVELOPMENT

Carbon Capture

Off-Take 

Use energy off-take to 
power either a micro-grid, 
EV, battery storage, steam 
loop connection

RECOVERY

Offering provides for 
recovery of organics, metals 
as well as aggregate that 
would be lost to landfill
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WTE: Compatible With Recycling

•In the EU, recycling and Energy Recovery 
have grown together because of policies 
that minimize landfills.

•The European Environment Agency says  
“there is no evidence to support” the 
argument that “incineration of waste 
with energy recovery hinders the 
development of recycling.”

•In the U.S., many Covanta communities 
recycle well over 50%



Emissions Performance
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* dioxin/furan emissions are in units of grams (g) per year toxic equivalent quantity (TEQ), using 1989 NATO toxicity 
factors; all other pollutant emissions are in units of tons per year.

“The performance of the MACT 
retrofits have been outstanding.”

HCl
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Community Outreach & 
Environmental Justice Policy

We are committed to…

Having open, two-way communication 
with communities on issues which may 
be of interest or concern to them…

Having an enhanced public participation 
strategy with communities on major 
facility permit actions and engage in 
substantive conversations with 
community members during the early 
stages of the permitting process.
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EJ for Covanta – not just 
words BUT ACTION!

New Baghouses
• Newark, NJ
• Huntsville, AL
• Hillsborough, FL
• SEMASS, MA

New NOx Controls
• Newark, NJ
• Fairfax, VA (WIP) 
• Huntsville, AL
• Alexandria, VA (WIP)
• Stanislaus, CA (in planning)

In Planning/Permitting
• Camden, NJ ‐ Baghouse
• Chester, PA ‐ NOx Reduction

Our 2019 Sustainability Goals include –
“We’ve committed to implement five 
projects by 2023 to further reduce 
emissions in EJ communities. We will also 
set a science-based GHG reduction target 
by 2022 to drive further reductions.” 
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Normal Components of Air
(Water Vapor, Oxygen, Carbon 

Dioxide, Nitrogen, Argon)

>99.98%

Other Emissions
(CO, SO2, HCl, NH3, N2O, PM, 

metals, PCDD/F, VOC, CH4, HF)

0.004%

How small is 
0.004 percent?

3.5 seconds out of a day
21 minutes from a year

4 strands from a full head 
of hair

Composition of Stack Emissions by mass (wet basis) calculated using 2017-2019 US fleet emissions averages

NOx

0.01%

What comes out 
of our stacks?



U.S. WTE Dioxin Emissions: Lower than Ever
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% WTE 58%                23%             1.8%            0.096%

Source g TEQ / yr

1 Landfill fires 1,300

2 Forest & brush fires 837

3 Backyard burning 385

4 Agricultural burning 131

5 Diesel fuel combustion 118

6 Wood combustion 92

7 Vehicle fires 86

8 Coal combustion 85

9 Land clearing debris burning 72

10 Ferrous smelting 64

…
26 Waste-to-energy 3

Source:  Dwyer & Themelis (2015) Inventory of U.S. 2012 dioxin emissions to atmosphere, Waste Management, 46, 242 – 246.



U.S. Mercury Emissions Falling as Well

33 Source: Themelis & Bourtsalas (2019) Major sources of mercury emissions to the atmosphere: The U.S. case, Waste Management, 85, 90-94.



EPA Study: Lifecycle Energy Emissions

34 Source: Kaplan, P.O., J. DeCarolis, S. Thorneloe, Is It Better To Burn or Bury Waste for Clean Electricity Generation?, Environ. Sci. Technol., 2009, 43 (6), 1711-1717

CO2 - EfW better than landfills, coal, oil, and on par with natural gas. SO2 - EfW better than landfills, coal and  oil.

NOx - EfW better than landfills & coal. On par with oil & natural gas. PM- EfW better than landfills, coal and oil.

EfW is far below landfill gas to energy (LFGTE) in every category: CO2, SOx, NOx, CO, PM 



We continue to improve our performance
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WTE Process
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Thank You
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