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1. Data for lifetime excess cancer risk estimates  
 

Overview 
The summary data used to calculate lifetime excess cancer risk and the results for nickel are 
provided in the tables below. For more detailed information on supporting data and sources, 
see below for each exposure pathway. 

i. Environmental Concentrations 

 
 

ii. Calculated Lifetime Daily Intake 

 
 

iii. Cancer Potency Factors 

 
 
 
Sources for Cancer Potency Factors: 

• Health Canada, 2010. Federal Contaminated Site Risk Assessment in Canada, Part I: Guidance on 
Human Health Preliminary Quantitative Risk Assessment. Version 2.0.   

• Health Canada, 2010. Federal Contaminated Site Risk Assessment in Canada, Part II: Health 
Canada Toxicological Reference Values (TRVs) and Chemical-Specific Factors. Version 2.0.  

• United States Environmental Protection Agency Integrated Risk Information System  

• California Office of Environmental Health Hazard Assessment, 2009. Air Toxics Hot Spots Risk 
Assessment Guidelines Part II: Technical Support Document for Cancer Potency Factors, 
Appendix A. (Updated 2011) 
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iv. Lifetime Excess Cancer Risk (per million people) 

 
1Lifetime excess cancer risk based on average intake x cancer potency factor from each agency 
2Lifetime excess cancer risk based on maximum intake x highest cancer potency factor 
3California Office of Environmental Health Hazard Assessment 

 

Supporting data by exposure pathway  

i. Outdoor air 

 

 
 
We assume nickel is present at these levels in all outdoor air, although concentrations may vary 
from one location to another.  

ii. Indoor air 
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Sources for indoor air data: 

• Adgate JL, Mongin SJ, Pratt GC, Zhang J, Field MP, Ramachandran G, et al. 2007. 
Relationship between personal, indoor, and outdoor exposures to trace elements in 
PM2.5. Science of the Total Environment 386: 21-32.  

• Dermentzoglou M, Manoli E, Samara C. 2003. Sources and patterns of polycyclic 
aromatic hydrocarbons and heavy metals in fine indoor particulate matter of Greek 
houses. Fresenius Environmental Bulletin 12: 1511-1519.  

• Kinney PL, Chillrud SN, Ramstrom S, Ross J, Spengler JD. 2002. Exposures to multiple air 
toxics in New York City. Environmental Health Perspectives 110: 539-546.  

• Lai HK, Kendall M, Ferrier H, Lindup I, Alm S, Hanninen O, et al. 2004. Personal exposures 
and microenvironment concentrations of PM2.5, VOC, NO2 and CO in Oxford, UK. 
Atmospheric Environment 38: 6399-6410.  

• Molnar P, Bellander T, Sallsten G, Boman J. 2007. Indoor and outdoor concentrations of 
PM2.5 trace elements at homes, preschools and schools in Stockholm, Sweden. J 
Enivron Monit 9: 348-357.  

• Na K, Sawant AA, Cocker III DR. 2004. Trace elements in fine particulate matter within a 
community in western Riverside Country, CA: focus on residential sites and a local high 
school. Atmospheric Environment 38: 2867-2877.  

• Pekey B, Bozkurt ZB, Pekey H, Dogan G, Zararsiz A, Efe N, et al. 2010. Indoor/outdoor 
concentrations and elemental composition of PM10/PM2.5 in urban/industrial areas of 
Kocaeli City, Turkey. Indoor Air 2010 20: 112-125.  

• Rasmussen PE, Dugandzic R, Hassan N, Murimboh J, Gregoire DC. 2005. Challenges in 
quantifying airborne metal concentrations in residential environments. Canadian 
Journal of Analytical Sciences and Spectroscopy 51: 1-8.  

• Sax SN, Bennett DH, Chillrud SN, Ross J, Kinney PL, Spengler JD. 2006. A cancer risk 
assessment of inner-city teenagers living in New York City and Los Angeles. 
Environmental Health Perspectives 114: 1558-1566.  

• Slezakova K, Pereira MC, Alvim-Ferraz MC. 2009. Influence of tobacco smoke on the 
elemental compositions of indoor particles of different sizes. Atmospheric Environment 
43: 486-493.  

 

iii. Dust 
Nickel is not expected to be carcinogenic via ingestion. 
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iv. Drinking water 
Nickel is not expected to be carcinogenic via ingestion. 
 

v. Food and Beverages 
Nickel is not expected to be carcinogenic via ingestion. 
 

2. Data quality for lifetime excess cancer risk estimates 
Only publicly available data were used to calculate these indicators. Data that are not publicly 
available may produce different results. 
 
No systematic method for measuring data quality was possible, so we provide the following 
assessments of how well the data used may represent the actual Canadian average levels. 
Quality is rated higher when there are data from a number of Canadian monitors, or from 
Canadian studies that show results similar to other comparable studies. Quality is rated lower 
when data from few monitors or studies were available, and lowest when estimates are based 
on non-Canadian data. Others may rate data quality differently.  
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3. Data for mapping concentrations  
The maps use geographic coordinates at the census block level to represent residential 
locations. Concentration estimates are mapped at the health region level, which are created 
with aggregated census block data.  
 
We used a model to predict annual average concentrations of nickel in outdoor air at 
residential locations for 2011. These are predicted using levels measured from the National Air 
Pollution Surveillance (NAPS) monitors and estimated concentrations from known emitters. For 
more information on how these estimates were created, please see the Mapping Methods 
document on the Environmental Approach section of our website. 
 

Estimates by health region 
The table below shows predicted nickel concentrations by province based on data at the health 
region level. The median concentration of nickel measured in outdoor air in 2011 at the health 
region level was 0.00066 µg/m3, while the mean concentration was 0.00075 µg/m3. 
Concentrations of nickel can be higher or lower than average in many locations.  
 

i. Provincial averages of predicted nickel concentrations (µg/m3) in outdoor air in 2011 
based on health regions 

 

Province Median Mean 

BC 0.00082 0.00105 

AB 0.00070 0.00075 

SK 0.00043 0.00047 

MB 0.00053 0.00064 

ON 0.00063 0.00068 

QC 0.00074 0.00077 

NB 0.00076 0.00072 

PE 0.00065 0.00065 

NS 0.00086 0.00150 

NL 0.00051 0.00051 

YK 0.00083 0.00083 

NT 0.00062 0.00062 

NU 0.00065 0.00065 

Canada 0.00066 0.00075 

 
 

Estimates by census block 
The table below shows provincial populations by concentration levels (either annual average or 
number of times above/below the national average) based on the census block data and the 
associated potential lifetime excess risk given different cancer potency factors.  
 

https://www.carexcanada.ca/carcinogen-profiles/#environmental-approach
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i. Provincial population distribution by estimated average concentration (µg/m3) of 
nickel in outdoor air in 2011 based on NAPS data at the census block 

 


