
Air Pollution in 

Fairbanks

The inside and outside story



Pol-lu-tion (definition)

The presence or introduction into the environment of  a 

substance or thing that has harmful or poisonous effects.



History of  pollution

Edward 1st (1272) open burning of  coal banned

Donora,PA-(1948)-20 excess deaths secondary to coal 

Air Pollution Control Act (1955)

London Fog of  1952-thousands of  excess deaths

Clean Air Act (1963,revised 1990)





“Susceptible Populations”

• Asthma

• Cigarette smoking

• Elderly

• Infants

• Coronary heart disease

• COPD



Oxidative Stress

• “free radical”- atom with at least one unpaired electron. Unstable, highly 

reactive. 

• Oxygen free radicals occur as part of  normal cellular function

• Increased with air pollution, tobacco exposure, pesticides, solvents



Hierarchy of  oxidative stress

• Tier 1- anti-oxidant response

• Tier 2- cellular inflammation (asthma, atherosclerosis)

• Tier 3- cellular toxicity, cellular death 

• Provides a backdrop for asthma, non-allergic rhinitis, lung cancer





Nonallergic rhinitis

• Sneezing, runny nose, nasal itch, post nasal drip (identical to allergic rhinitis)

• Dry, cold, polluted air, with rapid changes between outdoors and indoors

• Particularly sensitive to odors. Smoke from any source, fragrances, scented candles, 
weather changes

• 70% present after 20 years old, female > male.  Allergic rhinitis presents in 
childhood

• Poorly responsive to antihistamines; more responsive to nasal steroid sprays, saline 
nasal rinses
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Indoor pollution



Allergic triggers

• Cat dander

• Dog dander

• Dust mites

• Mold spores











Second hand smoke

Decreased pulmonary function tests in children

Increased frequency of  acute lower respiratory infections in early 

childhood

Increased incidences of  ear infections

Increased severity of  asthma attacks

Increased incidence of  crib death

Increased incidence of  lung cancer in nonsmokers

Increased incidence of  coronary heart disease if  spouse is a smoker

Low birth weight infants



Wood smoke

Most epidemiologic data extrapolated from third world countries, 

with open cooking fires (Gates Foundation)

50% of  the world’s population use biomass to heat their homes

PM 2.5, benzene, formaldehyde, polycyclic aromatic hydrocarbons

ARTIS study- University of  Montana 2008



ARTIS Study

• 96 asthmatic children whose families used non-EPA certified woodstoves as 
their primary heat source. 

• Rural areas of  Montana, Idaho, and Fairbanks  (9 families)

• Randomized, placebo controlled study w/ air filters, sham air filters, new 
wood stove

• Markers of  airway inflammation, quality of  life studies

• Quantitated PM 2.5 and carbon monoxide





Carbon Monoxide

• Colorless, odorless, tasteless gas secondary to incomplete combustion of  fossil fuels 

(wood, fuel oil, propane)

• Malfunctioning or improperly used fuel burning appliances –furnaces

• Displaces oxygen from hemoglobin molecule. CO exceeds oxygen’s affinity for 

hemoglobin molecule  250x.

• Mild symptoms- headache, fatigue, nausea, dizziness (mistaken as the flu)

• Severe symptoms-confusion, vomiting, incoordination, loss of  consciousness, death



Radon

• Secondary to decay of  naturally occurring uranium-238

• Damages cellular DNA

• Causes lung cancer

• Primary source locally is off  gassing of  contaminated soil in crawl spaces

• Average radon level in American homes is 1.4pCi/l

• 30% of  Fairbanks homes in hills >4pCi/l

• Mitigation decreases radon almost 90%.
• R Johnson,Schmid,Seifert. Proceedings:Indoor Air 2002



Radon in Alaska-Current Knowledge and 

Recommendations

• State of  Alaska Epidemiology Bulletin #25 October 6, 2015

• Data 1990-2014 according to zip codes

• Fairbanks college- median 1.8-3.7pCi/L (normal<4). Maximum 1,355

• Fairbanks downtown – median 2.1-3.5. Maximum 95

• Fairbanks Goldstream- median 3.3. Maximum 205

• Fairbanks Two Rivers- median 4.8. Maximum 104



Nitrogen dioxide

• Indoor sources-poorly vented gas stoves, space heaters, kerosene lamps, 

second hand smoke

• Outdoor sources-automobiles, ice skating rinks (Zamboni?)

• Precursor to photochemical smog (UV sunlight + hydrocarbons=ozone)

• Enhances allergic responses, decreases lung defense, increases risk of  

respiratory infections

• Increase NO2 levels proportionate to increase asthma severity



Outdoor air pollution







Forest Fires







Particulate Matter



Health  effects of  PM2.5

• Increased asthma exacerbations

• Decrease in lung function

• Increased risk of  myocardial infarction

• Increased risk of  stroke (34% increased risk in Boston study)

• Incidence of  arrhythmia (Cirulation 2010)

• Proportionate decrease in cognitive decline in 70 year old women



Association between Air Quality and Hospital 

Visits-Fairbanks, 2003-2008

• Total of  5,718 hospital visits consisting of  1,596 ER visits and 4,122 

hospitalizations were analyzed. 

• For each 10ug/m3 increase over the average 24 hr PM2.5 level, measured on 

the day prior to the hospitalization, there was a 7% increased risk for 

cerebrovascular disease<65 years old, a 6% increase in CV disease >65 

yrs/old, and 6% increased risk for respiratory tract infection <65yrs/old.

• State pf  Alaska Epidemiology Bulletin No. 26,August 30, 2010



Traffic Related Air Pollution (TRAP)

• Combustion products of  gasoline and diesel traffic

• TRAPs are strong oxidants (NO2, ozone, PM)

• Health effects of  TRAP exposure and children

• Living close to highways associated with allergy sensitization 

• Worsens existing asthma, decrease in lung function

• High NO2 levels correlated with asthma attacks in 5-6 year olds 





Diesel Exhaust Particulate (DEP)

• Diesel enginges emit up to 100x more exhaust particulate matter than 

gasoline engines

• DEPs consist of  a carbon core with a large surface area which permits many 

chemicals and metals to attach

• Most of  the deleterious effects of  DEPs are due to the chemicals that are 

absorbed onto their surface



DEP’s effects on the respiratory system

• Increased DEP levels have been linked to cardiorespiratory mortality

• Numerous  studies have demonstrated an association between high air 

pollution levels and cough, bronchitis, asthma, COPD.

• Increase allergic inflammation when administered with allergens- rat models, 

cultured human lymphocyte studies, human volunteers exposed to DEP in 

controlled chambers



Sulfur Dioxide

• Secondary to combustion of  sulfur-containing fuels (coal)

• Water-soluble- “scrubbed” by upper airway, but with exercise or mouth-breathing, 
extends into lungs

• In conjunction with cold air, asthmatics have enhanced response to SO2

• Potent bronchoconstrictor, even at levels 1/10th of  “normal exposure”

• Rapid onset-2 minutes

• EPA control of  SO2 (acid rain) has decreased average concentrations by 50% since 
1983.



Solutions

• Minimize outdoor activities during poor air quality days

• Use air masks during highly polluted days

• Keep heating sources well maintained

• Be proactive about the quality of  your indoor air

• Avoid tobacco 


