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Ambient (Outdoor) Air and Health

92% of the world population 

(> WHO air quality guidelines)

~ 3 Million premature deaths per a year

= 1 premature death per 10 sec

Source: WHO, 2016



Burden of Air Pollution: 
Disability-Adjusted Life-Years 
(DALY) in 2015
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National Ambient Air Quality 
Standards (NAAQS)

Six “Criteria” Pollutants

Acceptable ambient air concentrations 
established that would be protective of 
general population including sensitive 
groups.



Annual PM2.5 Standard (12 ug/m3)









Ship Emission and Mortality

Corbett et al., 2007



Diesel Emission





Health Concerns

Source: Houston Public Media



Poverty Levels in the Study 
Locations

Source: US EPA, 2016



Objectives

To characterize size distributions of elements in 
ambient air impacted by industrial and traffic 
sources in Houston, TX.

To provide compositional data for further health 
studies.



Sampling locations



Comparison of Demographics

Category Active sampling 

site community

UTHealth

Total Population1 2,275 5,431

Ethnicity (%)

Non Hispanic Whites

Non Hispanic Blacks

Hispanics

Non Hispanic Others

0

82

17

1

47

16

17

20

Median Household income $24,856 $87,937

Source: US Census, 2016



Sampling Method

The sampling campaign is on-going process started from 
2016. 

Size fraction

< 0.25 µm 0.25 -0.5 µm 0.5-1.0 µm 1.0-2.5 µm > 2.5 µm

Size-fractionated PM collected on  weekly basis







> 2.5

1.0 – 2.5

0.5 – 1.0

0.25 – 0.5

< 0.25



Element Analysis

•Filter digestion

•CEM Mars5 Xpress microwave oven

•Element analyses

•Agilent 7300 ICP/MS

•NIST standard reference material (SRM) 

1648a for QC
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Coarse Mode PM
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Accumulation (Fine) Mode PM
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(Quasi-)Ultrafine Mode PM
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Summary
• Average PM10 concentrations at the active sampling site 

(CSS) were 23.6 μg/m3 consisting of

• Coarse PM (12.0 ± 3.1 μg/m3)

• Accumulation PM (6.8 ± 2.6 μg/m3) 

• Quasi-UFP (4.8 ± 1.3 μg/m3)

• Coarse PM

• Most elements (Na, Mg, Al, K, Ca, Mn, Fe, Ba, Se, Sr, Pb) were the 

highest

• Accumulation PM

• Cu, Zn, As

• Quasi-UFP

• Nickel (Ni) and V were the highest in quasi-UFP



Future Studies
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