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Shown are 
(a) Benzene, 
(b) Trichloroethylene, 
(c) Tetrachloroethylene, 
and
(d) Formaldehyde 
across the three RIOPA 
cities of Elizabeth, NJ; 
Houston, TX; 
and Los Angeles, CA
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Cumulative DistributionFunctions (CDF) Plots
Cumulative distribution functions (CDF) of outdoor, indoor, and personal samples are shown for (a) Benzene, (b) Trichloroethylene, 
(c) Tetrachloroethylene, and (d) Formaldehyde in each of the 3 RIOPA cities (Elizabeth, NJ ; Houston, TX; and Los Angeles, CA). 
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The RIOPA study areas in (a) Elizabeth, NJ (b) Houston, TX (c) Los Angeles, CA, showing the study homes and the “buffer zone” census tracts 
(i.e. all census tracts within a 25 km radius from the homes). The meteorological and air quality monitoring stations within a radius of 50 km 
from the geometric center of the homes are also shown.

Introduction
The Relation among Indoor, Outdoor and Personal Air (RIOPA) study took place between 1999 
and 2001 (Weisel et al., 2004) to evaluate the contribution of outdoor sources of air toxics on 
personal exposure. The concentrations of eighteen volatile organic compounds, seventeen 
carbonyl compounds, and fine particulate matter mass (PM2.5) were measured with 48-hour 
outdoor, indoor and personal air samples collected simultaneously from approximately 100 
homes with no smokers, each in Elizabeth, NJ ; Houston, TX; and Los Angeles, CA. 
Furthermore, air exchange rate, temperature, relative humidity, personal time-activity 
information, and home characteristic data were also collected for each of the homes. The 
three cities are in geographically distinct locations, with different climates, housing 
characteristics, and predominant types of ambient sources of air toxics. The samples were 
collected throughout the year in all cities. This poster presents cumulative distribution 
function (CDF) plots and boxplots for four selected air toxic species (Benzene, Formaldehyde, 

Trichloroethylene, Tetrachloroethylene) across the outdoor, indoor, and personal samples and the three RIOPA cities. The CDF plots of the 
ratios of the indoor versus outdoor samples for the four selected species are also presented to examine the relative contributions of 
outdoor and indoor sources to measured indoor concentrations on a home-by-home basis. 
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Ratios of 
Indoor/Outdoor
Samples
Cumulative distribution 
functions (CDF) of ratios of 
indoor/outdoor samples are 
shown for 
(a) Benzene, 
(b) Trichloroethylene, 
(c) Tetrachloroethylene, 
and
(d) Formaldehyde 
across the three RIOPA cities 
of Elizabeth, NJ ; Houston, 
TX; and Los Angeles, CA.


