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*carbon monoxide, carbon dioxide, hydrogen, methane, water, nitrogen, small amounts of higher
hydrocarbons, and tar. Requires additional fuel for combustion
**steam, carbon dioxide, carbon oxide, hydrogen, methane, aliphatic hydrocarbons (C2 to C4) and
primary tar. Combustible but may require additional fuel.
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All incinerator outputs have the
potential to affect human health and
the environment
› Stack gas
› Fly ash
› Bottom ash or slag
› Scrubber water
› Other residues
› Fugitive emissions
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Incinerator impacts
❖ Releases of metals, dioxins and other pollutants to air, soil,
vegetation, and biota in the nearby environment

❖ Exposure and health impacts on incinerator workers
❖ Exposure and health impacts of nearby human populations
❖ Exposure and health impacts on regional and global
populations

Most widely known incinerator
pollutants of concern
• Dioxins

•Chromium

• Particulate matter (PM)

•Lead

• Arsenic

•Mercury

• Beryllium

•Acidic gases

• Cadmium

•PAHs

Source: National Research Council, 2000. Waste Incineration and Public Health, Washington,
DC: National Academy Press

Other toxic pollutants in incinerator
gases and residues
METALS: In addition to the six metals previously listed, 19 other
metals have been identified in the wastes sent to incinerators or in
incinerator stack gas and/or ash.

ORGANIC CHEMICALS: In addition to dioxins, scientists have
detected innumerable organic chemicals in incinerator outputs.
Among these so-called products of incomplete combustion (PICs)
are hundreds of semi-volatile chemicals only 10-14 percent of which
have been completely identified. Semi-volatile PICs are likely to be
persistent in the environment and lipophilic (fat-loving).

AIR SAMPLE AT PERUNGUDI DUMP YARD
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5 out of 27 chemicals exceed the health-based standards set by United States
Environmental Protection Agency Region 6 or other regulatory authorities
3 out of 27 chemicals (1,3-Butadiene, Benzene, Chloromethane) are known to cause cancer in
humans and/or animal
1,3-Butadiene was found 34,782 times higher than the safe levels
Benzene was found 2,360 times higher than the safe levels
Chloromethane was found 209 times higher than the safe levels
HEALTH IMPACTS

24 chemicals target the Central Nervous System, 23 chemicals target the respiratory system, 22
chemicals target the eyes, 21 chemicals target the skin, 10 chemicals target the liver, 8
chemicals target the kidneys, 7 chemicals target the blood, 5 chemicals target the Cardio
Vascular System and the reproductive system and 2 chemicals target the gastrointestinal
system and the Peripheral Nervous System.

ChesterLabNet Report # 13-147, dated March 26th, 2013, shows that levels of very fine
particulate matter (having a diameter of less than 2.5 microns, or PM2.5) were 601 micrograms
per cubic meter (μg/m3) in an air sample collected on March 4th, 2013, from the terrace of a
resident of Haji Colony at a distance of 50 meters from the TOWMC incinerator. The same report
shows that levels of PM2.5 were 277.1 μg/m3 in an air sample collected on March 5th, 2013,
from the terrace of a resident of Sukhdev Vihar, at a distance of 110 meters from the TOWMC
incinerator

Ash management
3 tons of waste = 1 ton ash

 In Germany & Switzerland fly ash put into nylon bags and placed in salt
mines

 In Japan some incinerators vitrify the ash
 In Denmark…
 They send all the ash to Norway
 In the US they allow the fly ash to be mixed with the bottom ash before
testing - it usually passes this inadequate test and is then sent to
regular landfills where it is sometimes used as landfill cover!

Chemical contaminants in workers’ urine and blood at elevated concentrations
-- dioxins, PCBs, hexachlorobenzene, chlorophenols, benzene, toluene, xylene,
arsenic, lead, mercury, and nickel. Sources: Kumagai et al. (2002); Kumagai et al. (2001); Kitamura
et al.(2000); Schecter et al. (1999); Kurttio et al. (1998); Van den Hazel and Frankort (1996); Wrbitzky et al.
(1995); Papke et al. (1993); Malkin et al. (1992); Angerer et al. (1992); Schecter et al. (1991).

Dioxin levels in blood increased by 10-25 percent during the two years following
the startup of a new incinerator. Gonzalez et al. (2000)

Mercury levels in the hair of people living near a waste incinerator increased by
44-56% over 10 years and with greater proximity to the facility. Kurttio et al. (1998)

Elevated rates of congenital anomalies were reported in four studies, while one
study found eye malformations were not increased. Cordier et al. (2004); Dummer and
Parker (2003); Ten Tusscher et al. (2000); Aelvoet et al. (1998); Gatrell and Lovett (1989)

A study of adolescent children who lived near two incinerators found as follows (Staessen et
al., 2001. Lancet 357:1660-1669):

✓Elevated blood levels of PCBs, dioxins and metabolites of volatile organic compounds (VOCs)
were in the children’s blood.

✓Delayed sexual maturation was noted among these children;
✓Reduced testicular volume was found among the boys.
✓Delayed breast development in girls was positively correlated with serum concentrations of
dioxins.

✓Delayed genital development in boys was correlated with serum concentrations of PCBs.

LANDFILLS

Eklund, B., Anderson, E., Walker, B., Burrows, D., 1998. Characterization of landfill gas
composition at the Fresh Kills Municipal Solid-Waste Landfill. Environ. Sci. Technol. 32: 22332237

 The trace volatile organic compounds (VOCs) in landfill gas were
examined at seven U.K. waste disposal facilities. Over 140 compounds
were identified, of which more than 90 were common to all seven sites.
The groups of compounds and concentrations observed were alkanes,
302-1543 mg m-3; aromatic compounds, 94-1906 mg m-3; cycloalkanes,
80-487 mg m-3; terpenes, 35-652 mg m-3; alcohols and ketones, 2-2069
mg m-3; and halogenated compounds, 327-1239 mg m-3.

 Three sites were found to have total chlorine concentrations, derived
from the organochlorine compounds in the gas, of above 250 mg m-3.
Chlorine contents of this level were considered to be potentially damaging
to landfill gas fueled engines used for electricity generation. Chloroethene
(>0.1-87 mg m-3) was identified as the most abundant toxic component.
Chloroethene levels in the landfill gases from two of the sites studied were
found in excess of the U.K. maximum exposure limit by a factor of 5 and 3.
Total VOCs emissions from four of the seven sites studied were estimated
to be of the order of 104 kg/yr.

Allen, M., Braithwaite, A., Hills, C., 1997. Trace organic compounds in landfill gas at seven U.K.
waste disposal sites. Environ. Sci. Technol. 31: 1054-1061.

PCDD/Fs have been measured in … landfill
gas and leachate ..

Emission factors are 0.32-0.36 ng I-TEQ/m3
of fugitive gas, and 0.1-1 ng I-TEQ/m3 of
flue gas.

Eduljee, G. PCDD/PCDF releases from various waste management strategies.
Http://www.wrf.org.uk/previous/WB46-dioxin.html

Hg vapor was released to the atmosphere at readily
detectable rates from all sources measured. Emission rates
ranged from ~1 to 20 ng m-2 hr-1 over aged surface covers
(generally comparable to background soils), from ~6 to 2400
ng/hr from LFG vents and flares, and from ~5 to 60 mg/hr at
the WF. In general the fluxes increased from older to newer
landfills, from fresh to aged cover, and from passive to active
venting systems.

Limited data suggest that methyl and other organo-mercury
compounds may also be emitted from these sites
We estimate that atmospheric Hg releases from municipal
landfill operations in the state of Florida are on the order of
10 kg/yr

Lindberg, S., Price, J., 1999. Airborne emissions of mercury from municipal landfill operations: A
short-term measurement study in Florida. J. Air & Waste Manage. Assoc. 49: 520-532.
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