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• Compare inhalation health risks of landfill 
disposal and waste-to-energy (WTE) 
treatment of MSW in NYC
- 1 million tons of MSW in 1 year
- Site hypothetical WTE facility in Greenpoint, 

Brooklyn
- Landfill in Pennsylvania

Scope of study



Option A: Landfill disposal
MSW to WTS to 
Pennsylvania landfill
Considers:

•Truck emissions (over 387 km)

•WTS emissions (from NY DOS 
study)

•Landfill emissions (from 
Manca et al, 1997)



Landfill Overview

• Dominant method of MSW disposal in U.S.
• Difficult to characterize and quantify emissions

From EPA http://www.epa.gov/epaoswer/general/orientat/rom2.pdf



MSW to WTE facility to 
landfill
Considers:

•WTE emissions (Calculated)

•Truck transport of WTE ash to 
landfill (over 387 km)

•Landfill emissions from WTE ash* 
(from Manca et al 1997)

*Assumes same emissions as untreated MSW, 
80% reduction in volume

Option B: WTE treatment



WTE Combustor Overview

• Up to 90% reduction in volume of waste
• Requires disposal of ash

From EIA 
http://www.eia.doe.gov/kids/energyfacts/saving/recycling/solidwaste/wastetoenergy.html



• WTS emissions
- Risk values from NYC Department of Sanitation study

• Truck emissions*
- Simple box model equation

• Landfill emissions for 
untreated MSW and WTE ash
- Risk values from Manca et al 1997

• WTE emissions*
- Gaussian dispersion using Excel

*Calculated values

Methods: In Brief



Data Sources

• Health data
-Integrated Risk Information Systems (IRIS); Cal Office of 
Environmental and Health Hazard Assessment (OEHHA); US 
EPA, HEAST tables

• Emission data
-WTE: Covanta energy; colleagues at the Earth Engineering 
Center; EPA
-Landfill: Manca et al, 1997; US EPA

• Environmental data
-National Climatic Data Center (NCDC), National Oceanic 
Atmospheric Association (NOAA), National Renewable 
Energy Laboratory (NREL)

• Population data
- U.S. Census 2000



Truck Emissions

Adapted from DeAngelo, 2004



Truck emissions
- Simple box model equation
- Assumptions

Methods: Calculating Truck Emissions



WTE Combustor Emissions 



WTE Combustor Parameters



Methods: Calculating WTE Emissions

• Gaussian dispersion model

Where,
c = concentration, ug/m3

u = wind speed, m/s
sigma values represent diffusion along the appropriate axes
y = horizontal distance off plume axis
z = height, m

Assumptions
- evenly distributed population 
- 100 m2 grids
- total area= 64 km2



Model Output



Health Risk Equations

Individual non-cancer risk:
• Individual non-cancer risk= Pollutant concentration (ug/ m3) / non-

cancer risk value (ug/ m3)
Population non-cancer risk:
• Population non-cancer risk= individual non-cancer risk x affected 

population
Individual cancer risk:
• Individual cancer risk= Pollutant concentration (ug/ m3) / cancer 

unit risk value (m3/ug)
Population cancer risk:
• Population cancer risk= individual cancer risk x affected 

population
Exposed population for WTE combustor:
• Exposed NYC population = 101.94 people/100m2 x 11660 100m2

exposed grid cells = 1188647.8= 1188648 exposed people



Landfill Health Risk Values



WTS Health Risk Values



Health Effects Data: 
WTE Combustor & Truck Transport 



Truck Transport Health Risk Values



WTE Combustor Health Risk Values

Sources: Cal EPA, Cal OEHHA, US EPA, IRIS, HEAST Tables



Results Summary

• Option A (Landfill disposal) poses greater cancer and non-
cancer risks than Option B (WTE treatment).  

Summary of estimated health risks for Options A and B.



Discussion

• Comparison with other study findings
1. UK (2004) and Canadian (1999) studies 

-Landfill disposal and WTE treatment posed low health 
risks 
-Landfill disposal posed greater health risk than WTE 
treatment (100x)

2. Eschenroeder and von Stackelback (1999) 
-Landfill disposal posed greater health risk than WTE 
treament (100x)

3. Montgomery County, MD study by Rao et al. (2003)
-Inhalation risk from WTE facility was similar to present 
findings



Summary and Conclusion

• Provides rough estimation of health risks from landfill disposal
and WTE treatment

• Landfill disposal may pose greater health risks than WTE 
treatment 

-Similar conclusions from other studies
-Suggests that simple approach to assessing health risks of waste
management options may be feasible

• Potential areas for future research
- Validate and refine findings
-Compare results with other models
-Better characterization of LFG emissions from MSW and WTE 
leachate
-Look at socioeconomic and environmental justice impacts


