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Cumulative Exposure Asessment 
 Total exposure to a substance over a lifetime 

 Depends on concentration and duration of 
exposure 

 Traditionally, estimated for a single pollutant 
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Concentration (amount) of exposure 
 exposure 
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Conceptualizing Risk 

Risk Exposure Vulnerability = + 
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Cumulative exposure vs Cumulative risk 
 Cumulative exposure: Total 
exposure to a substance over 
time (e.g., over a lifetime) 

 Intensity: Concentration or 
density. 

 Duration: How long the 
exposure lasted 

Cumulative risk: Probability 
that an exposure (or 
multiple exposures over 
time) will result in an 
adverse (health) outcome 











Proximity to Hazardous Land Uses and Facilities 

AIM 2: Identifying vulnerable communities 
Schulz, Mentz, Sampson et al  Race and the distribution of social and physical environmental risk.  DuBois Review, In Press. 

• Hazardous Facilities 
• TRIs 
• Chrome platers 
• Hazardous waste sites 

• Hazardous Land Uses 
• Railroads 

• Ports 

• Roads 

• Airports 

• Refineries 

• Intermodal facilities 
 



Environmental Exposures and Health Risks 
 

AIM 2: Identifying vulnerable communities 
Schulz, Mentz, Sampson et al, 2016.  Race and the distribution of social and physical environmental risk.  DuBois Review, In Press 

• Estimated 
respiratory risk from 
mobile & stationary 
sources (NATA 2011) 

• Estimated cancer 
risk attributable to 
air pollutants (NATA 
2011) 

• Deisel PM exposure 
(modeled) 
 



AIM 2: Identifying vulnerable communities 
Schulz, Mentz, Sampson et al, 2016.  Race and the distribution of social and physical environmental risk.  DuBois Review, In Press. 

• Vulnerable Populations 
• % Below Poverty 

• %< H.S. Graduation (> 

age 24) 

• % Renters 

• %<age 5 

• % >age 60 

• Linguistic isolation 

• % People of Color 

 

Population Vulnerability 



AIM 2: Identifying priority communities for action 
Schulz, Mentz, Sampson et al, 2016.  Race and the distribution of social and physical environmental risk.  Under review. 

Cumulative Risk: Exposure + Vulnerability 

• Hazardous Land Uses 
& Facilities 

• Diesel Exposure, 
Respiratory & Cancer 
Risks 

• Cumulative 
Vulnerability 



Resources 

http://caphedetroit.sph.umich.edu/resource-manual-cover-page-with-full-
manual/ 
 
http://caphedetroit.sph.umich.edu/public-health-action-plan/ 
 
http://caphedetroit.sph.umich.edu/wp-content/uploads/2016/10/Schulz-et-
al.-2016-Dubois-Review.pdf 
 
https://seas.umich.edu/sites/all/files/AssessingtheStateofEnvironmentalJustic
einMichigan_344.pdf 
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Partner Organizations and Partnerships 


