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Air quality measurements and the methods used to conduct them are vital to advancing our
knowledge of the source-to-receptor-to-health effects continuum'~?. This information then
forms the basis for evaluating and managing air quality to protect human health and welfare.
This issue of Environmental Manager describes six aspects fundamental to linking science and
policy through measurements. These articles include the areas of EPA's Federal reference and
equivalent methods (FRM and FEM), EPA’s NCore multipollutant network, ultrafine particles
(UFP), coarse particles, data needs for air quality modeling, and approaches to community-based
monitoring using sensors with data communicated via mobile devices assisted with user friendly

‘apps’.

EPA’s FRM and FEM research program develops and evaluates the measurement methods used
to determine compliance and maintenance with National Ambient Air Quality Standards
associated with six “criteria pollutants’. Those pollutants include carbon monoxide (CO); lead
(Pb); ozone (O3); sulfur dioxide (SO»); nitrogen dioxide (NO3), and particulate matter (PM; PM;,
and PM; s5) (http://www.epa.gov/ttn/naags/). The FRM/FEM research program is described by
Hall et al. (page XX). Standards for coarse particles (i.e., PMjg.» 5) were under consideration due
to health associations observed between coarse particles and respiratory health®
(http://www.epa.gov/ttn/naaqs/standards/pm/s_pm_cr_cd.html). Although not promulgated in
2006, more evidence is pointing towards adverse health impacts from coarse particles’.
Relatively strong associations are observed between ultrafine particles and respiratory and
cardiovascular health effects®. Ultrafine particles are of particular concern with regards to
adverse health effects due to their composition and small size that allows them to reach and
deposit in the deepest parts of the lungs and to cross the air-lung barrier, allowing intact particles
to translocate to other parts of the body’. Coarse particles and ultrafine particles are discussed in
Fraser and Clements (page XX) and Solomon (page XX), respectively.

EPA’s recently implemented NCore multipollutant network, described by Weinstock (page XX),
begins to integrate measurements to better understand the true complex mixture that comprises
the air we breathe. This network is also a large step towards implementing continuous methods
for all critical pollutants across a range of environments from urban to rural, where the previous
focus had been in urban areas using integrated measurements. These measurements along with
others noted in this issue support air quality modeling, as described by Russell (page XX), which
1s our current true integrator of air pollution knowledge that allows regulators to develop and test
detailed plans to reduce emissions to comply with the NAAQS. The future of air quality
monitoring may lie in tiny measurement devices referred to as sensors, as described by White et



al. (page XX) that when integrated with current and future communications technology, such as
cellphones and associated “apps’, and applied across the internet will allow an unprecedented
increase in our understanding of air pollution exposures critical to linking sources/pollutants to
health effects. These devices also will allow communities to be actively involved (participatory
monitoring) in safeguarding their own health. '

Disclaimer: The United States Environmental Protection Agency through its Office of Research
and Development funded and managed the research described here. Although this paper has been
reviewed and approved for publication, it does not necessarily reflect the views and policies of
the Agency.
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