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Polychlorinated Biphenyls (PCBs) are a group of manmade chemicals which have historically been used in the 
manufacturing process of electrical equipment including transformers and capacitors1,2.  While production of 
PCBs in the United States was banned in the 1970s, they continue to be present in the environment due to previ-
ous pollution1–3.  PCBs are known to bioaccumulate, meaning they increase in concentration as they are ingested 
and move up higher through a food chain1,2,4,5. PCBs tend to accumulate in lipids and body fats leaving fish and 
any organisms feeding off these fish susceptible to additional exposure2,4–8. Prolonged PCB  exposure can cause 
human health effects including, skin conditions, endocrine changes, low birth weight,  neurological deficits, and 
cancers1,4,6–9. PCBs are classified as a probable human carcinogen by the Environmental Protection Agency (EPA) 
and International Agency for Research on Cancer (IARC)1. Of particular concern for those with PCB exposure 
are breast cancer and liver cancer, however consensus from human research is limited2. 
 

The 315-mile Hudson River has historically been an important cultural and economic center in New York State.      
Commercial and recreational fishing were once large industries along the length of the river. In 1984 200 miles of 
the  river was designated a superfund site by the EPA due to a 30-year period of PCB waste dumping in the river 
by the  General Electric Plant near Hudson Falls, New York3,10. Remediation has only been attempted on 40 miles 
of the site to date10. Residents living in proximity to the superfund site have been exposed to PCBs both through 
exposure to the water and often by ingesting river fish4,6,7. In order to study the effect of environmental exposure 
to PCBs on residents of the Hudson River Valley, we aimed to use geospatial data to explore the following points 
of interest: 
 

 Is there higher incidence of cancer in areas closer in proximity to the superfund site? 
 Is the incidence of cancer different near areas of the site that have undergone remediation compared to areas 

where no remediation has taken place? 

Background 

Methods 
Point of interest data describing the location of dams, recreational fishing sites and cities were obtained from 
the New York State (NYS) GIS clearinghouse. Additional shapefiles including the superfund remediation zone, 
county borders, state borders, and    population estimates for 2010 were obtained from the NYS GIS clearing-
house. 

 

The Buffering tool was used to visualize a 25 mile radius around the superfund sites, and recreational fishing ar-
eas on the Hudson River. The identified counties falling under the 25-mile radius were overlaid to visualize the 
counties at interest to be used on later maps.  

 

County-level cancer incidence, and rate per 100,000 data  from 2012-2016 was obtained from  National Cancer   
Institute (NCI) Cancer Atlas tool. For the purpose of this study data on breast cancer (female only),  lung and 
bronchus cancers, and liver and biliary duct cancers,  were used. Data cleaning was done using Excel, and im-
ported to ArcGIS and joined to county-level shapefiles by FIPS code to create choropleth maps showing the age
-adjusted rate per 100,000 by county level.  

Discussion 

Of the 62 counties in New York, 19 were considered counties of interest for falling within 25 miles of the Superfund site. 
These counties also fell within 25 miles of recreational fishing areas designated by the state. After joining cancer incidence 
rates to county-level data, there are no visual patterns      identified that suggest PCB exposure from the superfund site   
affected these county incidence rates.  
 

Incidence rate of lung and bronchus cancer was overall higher near the area between the Ft. Edwards General Electric 
Plant and Troy lock and dam which have undergone site remediation, than in areas of the lower Hudson River. For liver 
and bile duct cancers the incidence rates were generally higher in the lower Hudson River where no site remediation has 
occurred.  
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Incidence rate of liver and bile-duct cancers were generally higher in counties near areas of the lower Hudson River  
where no PCB remediation has occurred. This may suggest that environmental exposure to PCBs is occurring in these 
counties. Additionally this research identified 19 counties that remain in close proximity to PCBs in the environment. 
 

This research was limited by the format of the cancer data used for mapping. If data was obtained at a more granular level 
such as census tract, or zip code rather than county, different spatial analyses such as hot-spot  or kernel-density analyses 
may have allowed better data visualization. Additionally, spatial data related to environmental PCB concentration was  
unable to be obtained, and may have added more clarity to spatial patterns.  
 

Environmental exposure to PCBs remains a concern for many residents of New York State, and future research should 
consider further exploration of spatial data to help inform policy that may aid the community in advocating for additional 
remediation of pollution in this important resource. 

Results 


