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AIM

v This study examines the presence of PAHS in
PM, . samples from Fairbanks, and North Pole,
Alaska, with a focus on wintertime samples to
evaluate the potential health impacts that are
associated with exposure.

PM; 5

v' PM, ¢ or particulate matter 2.5, refers to airborne
particles that can be either solid or liquid and are
easily inhaled. These particles have a diameter of
2.5 micrometers or smaller. [EPA]

v Exposure to PM, chas been linked to issues such
as decreased lung function, nonfatal heart attacks,
aggravated asthma, and premature death in those
with heart or lung disease. [EPA]
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Figure: Comparison of PM2.5 and PM10 to human hair and sand
[EPA.goV]

FAIRBANKS/NORTH POLE
NONATTAINMENT ZONE

v A portion of Fairbanks and the North Pole area was
considered a Nonattainment zone in 2009 by the
EPA. [EPA]

Figure: Air Qualities Boundaries Map from www.fnsb.gov, displaying the nonattainment

Area (yellow, Fairbanks (blue) and North Pole in purple
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HYPOTHESIS

v PM, c exposure assessment traditionally relies on
mass concentration (ug/m3), but its health risks
may be more strongly driven by its chemical
composition. This study quantifies PAHs to
evaluate their contribution to PM, . related health

Impacts.

Sample Collection

ARA mini volume sampler

Quantification + Health Impacts

CDI (mg/kg/day) =
Total Dose (TD, mg/m’ ) x Inhalation Rate (IR, m’/day)

Body Weight (BW, kg)

Sources: Betha (Top), Harvard (Bottom)

CDI - Chronic Daily Intake
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Figure: Quarts filter after 24-hour sampling

Calibration of GC-MS to recognize PAHs

QUARTZ FILTER

Extraction of PM2.5 from quartz filters

GC-MS

Source: Thermofisher.com

Calibration of GC-MS machine

WINTER PM, .

PM2.5 Concentration and
Temperature Trends: Winter 2023-
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Figure: Graph comparison of daily average PM, ¢ in ug/m”3dark blue), to
temperature in Fahrenheit (Green), and the EPA threshold of 35ug/m”3 (dark green line).

PM, - data sourced from EPA.gov, temperature data sourced from Alaska Climate Research Center

POLYCYCLIC AROMATIC
HYDROCARBONS

v' PAHSs are a group of chemicals found in coal, crude
oll, and gasoline. They are also produced during the
Incomplete combustion of organic materials such as
wood, garbage, and tobacco [Patel].

v' PAHSs can bind to small particles in the air, settle in
soll or water, and persist in the environment due to
their resistance to degradation. They are commonly
found, and in urban air pollution [Patel].

v' Once PAHSs enter the body, they are metabolized
Into compounds that can interact with DNA. Some
PAHs and their metabolites are known to be
carcinogenic, posing risks to human health [Patel].
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Figure: Depiction of how far into the body different sizes of particulate matter can
reach in the human body.
[ Encyclopedia of Environment]
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