Covanta Marion and Sustainable
Waste Management

Covanta: Global Leader in Sustainable Waste Management
• Other Geographies

• North America
– Over two-thirds of EfW capacity - ~6% of U.S. waste

– Ireland & United Kingdom

– Environmental services and logistics

– China

– Metals recycling and reuse ash for aggregate
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Dublin, Ireland

New York City

Ontario, Canada

Fairless Hills, PA

Covanta Marion, Inc.
• Processes 550 tons per day of municipal solid
waste from Marion County and small
quantities of non-hazardous regulated medical
waste
• Generates up to 13 MW of electricity
• Recycles approximately 7,200 tons of ferrous
and 375 tons of non-ferrous metal annually
• Marion County recycles approximately 60%
and has an extensive curbside recycling
program
• Strong environmental performance
– First mass-burn facility in the US to use dry flue gas
scrubbers and fabric filter baghouses to control acid
gases and particulates.

• VPP Star Worksite
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Sustainable Materials Management
The EPA and the EU 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://www.epa.gov/osw/nonhaz/municipal/hierarchy.htm
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http://ec.europa.eu/environment/waste/framework/index.htm

A Global Perspective
EfW is used extensively worldwide.
§

5

Over 1,200 facilities; 260 million tons per year (TPY)

Growing Interest in Sustainable Waste Management
• Over 80% of S&P 500 companies report on Sustainability:
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)
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Why Energy from Waste?

or

Landfills are a major source of man-made
methane

•

Methane is more than 30X more potent than
Carbon Dioxide

•

Leachate generation: ground water
contamination

•

Non sustainable use of land

•

Energy generation from landfills:

65 kWh per ton of waste

Landfill

EfW

7

•

•

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 EfW:

550 kWh per ton of waste

Energy-from-Waste Process
After reducing, reusing and recycling, residual waste is used to produce clean
renewable energy at Covanta’s EfW facilities.

How We Do It:
1.
2.
3.
4.

Post-recycled waste is picked up
Delivery to EfW Bunker
Transferred to Combustion Chamber
Clean Combustion Process Boils H2O

5. Steam is used to generate electricity
6. Electricity is distributed to local grid
7. State-of-the art air pollution control
equipment cool and scrubs gases

8. Baghouse captures particulate emissions
9. Emissions are continuously monitored
10. Ash residue is collected
11. Metals are recovered for recycling
12. Residual material is beneficially reused or
disposed of in landfill

500 – 750 kWh of
Power
~50 lbs. of Recycled
Metal
One Ton of
Municipal Solid
Waste (MSW)
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Ash: ~10% of Original
Volume

Metals Recycling and Residual Ash
• Over the past six years, we’ve increased metals
recovery and recycling by nearly 20 percent
– Screen, clean and sort ferrous and non-ferrous metals from multiple plants
into purer commodity streams

• Ash is managed as a combined ash consisting of
bottom and fly ash
– ~10% of the volume of the initial waste and 25% of the initial weight.
– The combined ash is non-hazardous and tested periodically, specifically
for the toxicity characteristic, to confirm that it is non-hazardous per U.S.
EPA RCRA regulations
– EPA study assessing leachate from an ash monofill cell in Marion County
found organic & metals concentrations well below RCRA toxicity
standards and significantly lower than typical MSW landfill leachate

• Beneficial reuse
– Approximately 1/3 of our ash is used as landfill daily cover
– Other opportunities show significant promise: aggregate, raw material for
concrete/asphalt manufacturing will reduce landfilled ash by up to 60%
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GHG Benefits of Energy from Waste – Marion Specific
U.S. EPA
“[EfW] 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-combustionmunicipal-solid-waste-msw

-
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On average in the U.S., every ton of waste diverted from landfills to EfW saves one ton of GHGs as CO2.
The Marion County Energy from Waste (EfW) reduces anthropogenic lifecycle emissions by 0.43 to 0.56
tons of CO2 equivalents (CO2e) for ton of waste diverted from landfills equipped with gas-to-energy.

Lifecycle GHG Comparison: Major Electricity Sources
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Landfills are the 3rd largest global source of CH4
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Source: Global Methane Initiative https://www.globalmethane.org/documents/analysis_fs_en.pdf

Early work: L.A. Basin
Flight Path & Measurement Details
• NOAA aircraft flew directly downwind
of landfills
• Upstream sources insignificant
relative to landfill emissions
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Source: Peischl et al. (2013) Quantifying sources of methane using light alkanes in the Los Angeles basin, California, Journal of Geophysical
Research: Atmospheres, 118, 4974-4990.

California’s methane super-emitters
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Source: Duren et al. (2019) California’s methane super-emitters, Nature (575) 180-185.

EU: Translating Sustainable Waste Management into GHG
Success
EEA Briefing, “Better management of municipal waste will reduce greenhouse gas emissions”
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GHG Benefits of EfW Facilities –
lost under poorly designed Cap and Trade programs
• EfW is internationally recognized as GHG mitigation, even after accounting for
our stack emissions of fossil-based CO2. The IPCC called waste-to-energy a
“key GHG mitigation measure.”
• We do this by diverting degradable organics from landfills, the 3rd largest
source of methane globally and in the United States, displacing grid connected
fossil-fuel fired electrical generation, and recovering metals for recycling.
• In the recent Cap and Trade proposal in Oregon, EfW is included in the cap &
trade program, and is required to purchase 100% of the allowances needed to
cover its anthropogenic emissions.
• This would not be an issue if the waste management sector were treated
uniformly. However, landfills are not under the cap and do not have a
requirement to purchase allowances.

Energy Recovery Comparison of Waste Management Options
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Source: U.S. EPA (2016) Waste Reduction Model, Version 14

EfW: Compatible With Recycling
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•

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

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

* 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.
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U.S. EfW Dioxin Emissions: Lower than Ever

Source
1 Landfill fires

58%

23%

1.8%

0.096%

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
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1,300

…

% EfW

g TEQ / yr

Source:
Dwyer & Themelis (2015) Inventory of U.S. 2012 dioxin emissions to atmosphere, Waste Management, 46, 242 – 246.
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U.S. Mercury Emissions Falling as Well
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Source: Themelis & Bourtsalas (2019) Major sources of mercury emissions to the atmosphere: The U.S. case,
Waste Management, 85, 90-94.

Environmental Performance: Marion County EfW Facility
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Marion County NOx Emissions

On-road Diesel
Vehicles

Other Mobile
Sources
Biogenics – Vegetation & Soils
Covanta Marion 2018
Other
Sources

On-road Gasoline
Vehicles

Based on the 2014 US EPA National Emissions Inventory; the most recently released complete inventory.
Where available, the facility’s 2014 emissions were replaced with the reported 2018 emissions.

Marion County SOx Emissions

Mobile
Sources
Covanta Marion 2018
Open Burning –
Land Clearing Debris

Industrial Fuel
Combustion

Other Waste Disposal
Other Sources
Residential Fuel
Combustion

Prescribed and Wild Fires
Based on the 2014 US EPA National Emissions Inventory; the most recently released complete inventory.
Where available, the facility’s 2014 emissions were replaced with the reported 2018 emissions.

Marion County Particulate Emissions – PM2.5

Mobile Sources
Residential Fuel
Combustion

Construction &
Livestock Dust

Household Waste - Open Burning
Land Clearing Debris – Open Burning

Other Sources
Covanta Marion 2014

Other Waste Disposal
Prescribed and Wild Fires

(Excluding Road Dust, which makes up 55% of the total inventory)
Based on the 2014 US EPA National Emissions Inventory; the most recently released complete inventory.
Where available, the facility’s 2014 emissions were replaced with the reported 2018 emissions.

Marion County Particulate Emissions – PM10

Mobile
Sources
Residential Fuel Combustion
Household Waste - Open Burning
Land Clearing Debris - Open Burning

Construction &
Livestock Dust

Other Waste Disposal
Prescribed and
Wild Fires
Covanta Marion 2018
Other Sources

(Excluding Road Dust, which makes up 78% of the total inventory)
Based on the 2014 US EPA National Emissions Inventory; the most recently released complete inventory.
Where available, the facility’s 2014 emissions were replaced with the reported 2018 emissions.

Marion County Emissions - CO

Covanta Marion 2018
Other Mobile
Sources

Prescribed and
Wild Fires
Biogenics – Vegetation & Soils
Household Waste - Open Burning
Land Clearing Debris – Open Burning
Other Waste Disposal
Other Sources

Light Duty
Vehicles

Based on the 2014 US EPA National Emissions Inventory; the most recently released complete inventory.
Where available, the facility’s 2014 emissions were replaced with the reported 2018 emissions.

EfW Poses Minimal Health Risk
• A comprehensive 2017 review of available literature on air quality health risk
assessments and health surveillance programs surrounding EfW facilities was done for
Portland, Oregon. The review “determined that there was not a predictive or actual
increase in health issues, including for those in vulnerable or sensitive “at-risk”
populations such as children or the elderly.”
• Metro Vancouver found in a similar comprehensive review of published risk assessment,
biomonitoring, and epidemiology studies concluded that modern EfW facilities “do not
pose unacceptable health risks to local residents.”
• U.K. Health Protection Agency determined that negative health impacts associated
with well-regulated EfW facilities likely to be very small, if even detectable.
• Montgomery County, MD HRA found a very low chance (i.e., less than 1 chance in 1
million) for occurrence of potential carcinogenic health effects, and no expectation of
non-carcinogenic health effects as a result of facility emissions.
• Long term biomonitoring in the vicinity of 3 Dutch EfW facilities found “no potential risk
with respect to human consumption quality of the investigated crops and products in
the vicinity”
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Additional Slides
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Carbon Offsets
• 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
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Comparison of Regulatory Approaches
EfW
Regulation

40 CFR 60 Subparts Eb
and Cb

Landfill
40 CFR 60 Subparts
WWW, AAA and Cc

Annual Test 10 Pollutants – PM, HCl, 1 Pollutant - NMOC (b)
Pb, Cd, Hg, Dioxin,
Fugitive PM, SO2, CO,
NOx
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Monitoring

Continuous: 4 Pollutants
- Opacity, SO2, NOx, CO

Quarterly: 1 Pollutant Surface methane

GHG

Yes – CEMs + Biogenic
Testing

No

(a)

EPA GHG Reporting Rule

(b)

Proposed AP 42 identifies 171 characteristic air pollutants from landfills including 42 Title III
hazardous air pollutants.

Landfill Air Toxics
• 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.
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MythBusters
Myth: Substantial scientific evidence exists that waste incinerators are net contributors to GHG emissions in excess of options for
both trash disposal and energy generation. Landfills have a lower GHG impact than Covanta Marion
Fact: Covanta Marion reduces anthropogenic lifecycle emissions by 0.43 to 0.56 tons of CO2 equivalents (CO2e) for ton of waste
diverted from landfills equipped with gas-to-energy, based on U.S. EPA accepted defaults
Myth: Scientific and policy review indicates that the Covanta Marion represents a substantial short and long term risk to the public
health
Fact: Study after study have shown that EfW facilities do not pose unacceptable health risks to local residents. Most recently, a
comprehensive assessment done for Metro Portland reviewed all of the available literature on air quality health risk assessments
and health surveillance programs surrounding EfW facilities determined “that there was not a predictive or actual increase in
health issues, including for those in vulnerable or sensitive “at-risk” populations such as children or the elderly.”
Myth: A great deal of uncertainty exists regarding the emission, deposition and adverse effects of toxins associated with Covanta.
The testing process provides Covanta ample opportunity to cook the books and fails to inspire confidence in the process.
Fact: Emissions from EfW facilities are determined both through routine stack tests (performed at least once a year) and through
continuous emissions monitors (CEMS). The operating parameters under which the stack test is conducted (e.g. activated carbon
addition rate, steam flow rate) set the standard for the facility’s operation until the next stack test is completed. Operating the
combustion process and air pollution control equipment in accordance with these standards ensures compliance. Contrary to
myth, facility operators do not remove plastics from the waste stream or alter operations in any way to improve emissions
performance during the test.
Myth: Facilities built before 1995, like Covanta, emit more toxins over time and US Environmental Protection Agency (EPA) rules
permit aging facilities to emit higher levels of toxins.
Fact:. Covanta Marion has performed consistently below permit limits over time. Many Oregon DEQ emissions limits are more
stringent than federal regulations. Covanta Marion’s annual average emissions levels, with the exception of NOx, are below most
recent BACT limits.
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Nanoparticles
• Nanoparticles quickly agglomerate into larger particles, within minutes
of emission
• Non-EfW sources of nanoparticulate found to be more significant
– A 2010 published study found nanoparticulate & larger particulate of an EfW facility
negligible with respect to a nearby highway
– “The [particulate number concentrations] produced by MSW incineration plants are
generally reported similar to rural background (~103 / cm3). Emission strength of this source
appears to be up to 4 orders of magnitude smaller than those generally measured at the
tailpipe of road vehicles (~107 / cm3)”*
– One of the peer reviewed papers concludes that emissions of ultrafine particles from EfW
stacks are lower than one single high-duty vehicle

• Potential effects of nanoparticulate are included in epidemiological
studies on potential impacts of EfW facilities
– These studies assess total particulate emissions of EfW facilities, inclusive of all particle
sizes
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EPA Study: Lifecycle Energy Emissions
EfW is far below landfill gas to energy (LFGTE) in every category: CO2, SOx, NOx, CO, PM

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.
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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

We continue to improve our performance
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Biogenic CO2 Emissions from Stationary Sources
U.S. EPA – November 2014 memo on biogenic emissions
– “When considering state compliance plans, the Agency expects to recognize the
biogenic C02 emissions and climate policy benefits of waste-derived and certain
forest-derived industrial byproduct feedstocks, based on the conclusions
supported by a variety of technical studies, including the revised Framework.”
– “Information considered in preparing the second draft of the Framework, including
the [Scientific Advisory Board] peer review and stakeholder input, supports the
finding that use of waste-derived feedstocks and certain forest derived industrial
byproducts are likely to have minimal or no net atmospheric contributions of
biogenic C02 emissions, or even reduce such impacts, when compared with an
alternate fate of disposal.”

U.S. EPA (2014) Letter from Janet McCabe, Acting Assistant Administrator, Office of Air and Radiation to Air Division Directors, Regions 1-10 dated November 19, 2014,
Re: Addressing Biogenic Carbon Dioxide Emissions from Stationary Sources. https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/biogenicco2-emissions-memo-111914.pdf

EfW under the EPA Clean Power Plan
• Excluded from Regulation
– Stack CO2 emissions do not count against state
mass goals
– EfW facilities do not have an emission rate requirement

• Eligible to generate Emission Rate Credits (ERCs)
– New capacity added after 2012 can generate ERCs for
states with rate-based plans
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GHG Benefits of EfW: International Recognition
•

European Environment Agency: “As recycling and incineration with
energy recovery are increasingly used, net greenhouse gas 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 lowcarbon energy technologies

•

U.S. EPA Clean Power Plan

•

U.S. EPA Scientists: “If the goal is greenhouse gas reduction, then
WTE should be considered an option…”
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Increasing Trend in Methane GWP
Year

GWP

Time Horizon
(years)

IPCC 2nd Assessment

1995

21

100

IPCC 3rd Assessment

2001

23

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

Source

Many still refer to outdated methane GWPs of 21 or 25.
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Landfill GHG Emissions Systematically Underreported
•
•

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
*values are for a single landfill within respective scope
**values calculated from combined total for landfills/wastewater treatment
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2.0x

Marion County WTE performance comparison

Marion WTE
4-yr Avg.
(2015-2018)a

U.S.
Federal Std.
Existing Unitsb

U.S.
Federal Std.
New Unitsc

Current EU
Directived
(Dublin)

West Palm
Beach (BACT)

176.7

205e

150e

137f

50

ppmv

PM (F)

7.6

25

20

13f,g

12

mg / m3

SO2

5.5

29

30

25f

24

ppmv

HCl

9.1

29

25

8.6f,g

20

ppmv

CO

12.7

100

100

56 / 112f,h

100

ppmv

Hg

1.9

50

50

65

25

µg / m3

Cd

1.1

35

10

65i

10

µg / m3

Pb

4.1

400

140

654j

125

µg / m3

PCDD/F (Total)

1.9

30

13

11k

10

ng / m3

Pollutant
NOX

Units

Notes:
All figures referenced to 7% O2, dry basis at 68°F and 1 atm. European Union (EU) standards are specified under different
conditions (11%O2, dry basis at 273 K, 101.3 kPa), but are shown here referenced to U.S. EPA conditions to allow for
comparison.
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Marion County WTE performance comparison (Additional
notes)
Notes (Continued):
BACT = Best Available Control Technology; (F) = filterable; ppmv = parts per million by volume
PCDD/F = polychlorinated dibenzodioxin and polychlorinated dibenzofuran, commonly referred to collectively as dioxins.
U.S. Emission limits depicted do not reflect permit specific limitations, including Best Available Control Technology (BACT), which is a requirement for all
new units, or Lowest Achievable Emission Rate (LAER), which would be required for those pollutants for which the proposed location is in a non-attainment
area.
a Arithmetic

mean of 2015-2017 continuous emission monitor system (CEMS) and stack test data for Covanta’s Niagara Falls facility.

b Emission

guidelines for large municipal waste combustors constructed on or before September 20, 1994, 40 CFR §60, Subpart Cb. Guidelines shown are for
mass burn waterwall units.
c

Standards of performance for large municipal waste combustors for which construction is commenced after September 20, 1994, 40 CFR §60, Subpart Eb.

d Directive
e

2000/76/Ec Of The European Parliament And Of The Council of 4 December 2000 on the incineration of waste

NOx limits applied to specific plants can be lower based on the location of the plant relative to areas of ground level ozone non-attainment.

EU standards which rely on continuous emission monitoring systems to demonstrate compliance provide a margin to account for measurement variation.
In contrast, the U.S. standards are a clearly defined limit, since measurement variation is taken into account in setting the limit.
f

Standard is 24-hour average, measured using continuous emission monitoring system (CEMS). U.S. standard compliance is determined through a 3 run
average of shorter duration stack samples (1 hour for HCl, 3 hours for PM) using the appropriate EPA reference method. For a given numerical standard,
those based on longer averaging periods are generally less stringent.
g

h
i

EU CO limits are 56 ppmv as a daily average and 112 ppmv as a 30-minute average. U.S. limits are a 4-hour average.
EU metals limits are based on a family with similar toxicity whereas EPA has individual metal specific values. Limit shown includes Cd and Tl.

EU metals limits are based on a family with similar toxicity whereas EPA has individual metal specific values. Limit shown includes Pb, as well as Sb, As, Cr,
Co, Cu, Mn, Ni, and V.
j

EU permit limits are expressed in terms of toxic equivalents (TEQs) and U.S. permit limits are in terms of total mass. This figure is an estimate based on a
ratio of 85 ng total PCDD/F / 1 ng TEQ PCDD/F. The ratio is the average from 2012 Covanta stack test results. Individual facility ratios varied from 40 to 200.
Differences in the ratio are driven by the differences in relative concentrations of the various PCDD/F congeners, which have varying degrees of toxicity.
k
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EJSCREEN NATA Cancer Risk Map

Prevailing Wind Direction
West
North
South
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Duration (months)
1.7
3.9
6.4

Period
April 22 to June 12
June 12 to October 9
October 9 to April 22

Peak %
41%
55%
49%

EJSCREEN NATA Respiratory HI Map

Prevailing Wind Direction
West
North
South
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Duration (months)
1.7
3.9
6.4

Period
April 22 to June 12
June 12 to October 9
October 9 to April 22

Peak %
41%
55%
49%

