
unaffected by acute exposures to concentrations of S02 that are below about I parts per 

million (ppm) (2600 micrograms per cubic meter [flg/m3]) - 2 ppm (5200 flg/m'). 

ATSDR concludes that considerable evidence exists that brief exposure (5~ I0 minutes) to 

SO, levels greater than 0.5 ppm (1300 flg/m3) may cause adverse health effects or 

reduced quality of life in exercising asthmatics. Adverse health effects or reduced quality 

of life is defined as resulting in the disruption of ongoing activities, the need for 

medication, or the seeking of medical attention. 

For brief exposures (5-10 minutes) between 0.1 ppm (260 flg/m3) and 0.5 ppm (1300 

~g/m3), the evidence is less certain for a response that would result in disruption of 

ongoing activities, the need for medication, or the seeking of medical attention. In this 

range of exposure, subjects generally exhibited a response that may be considered 

adverse or may be considered adaptive when the response is equivalent to a response to 

other stimuli (such as cold air or dry air or exercise) or within the nonnal daily variation. 

One study measured a response in some asthmatic individuals to concentrations as low as 

O.l ppm (260 flg/m3)(Sheppard D, Saisho A, Nadel lA, et al. 1981 Exercise increases 

sulfur dioxide-induced bronchoconstriction in asthmatic subjects. Am Rev Respir Dis 

123:486-491). ATSDR's minimum risk level (MRL) for acute inhalation exposure to SO, 

(0.0 I ppm) was based on this study. The extent to which the participants in the studies 

reflect the asthmatic population is not known, but the types of responses have been 

generally consistent. 

Therefore, for exposure to levels between 0.1 ppm (260 flg/m3) and I ppm (2600 flg/m3) 

to have resulted in a response, the individuals have been asthmatic or atopic, moderately 

exercising, or breathing through both the mouth and nose. (Nasal only breathing has a 

scrubbing effect, reducing the S02 delivered to the lungs. Deep, rapid breathing simulates 

breathing during exercise and results in similar effects at similar levels.) The following 

table summarizes the above infonnation. 
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Sulfur dioxide General health effects 

< 0.1 ppm 
(260 ug/m') 

No response has been reported in asthmatics. 

0.1-0.5 ppm 
I (260-1300 ltg/m') 

Some asthmalic subjects experienced increased airway resistance, decreased 
expiratory volume. 

0.5 - 1.0 ppm 
(1300-2600 ltg/m') 

Some asthmatic subjecls required medication, had to stop exercising, or sought 
medical anemion. Some experienced wheezing, chest tightness, cough, and/or 
dVSDnea (shortness ofbreath). 

> 1.0 ppm 
(2600 ltg/m') 

Some nonasthmatics start to develop symptoms such as increased airway 
resistance, sense of irritation, cough; also reported are increased pulse, increased 
inflammalorv cells in lava~e fluid, and decreased tidal volume. 

Air dispersion modeling of Mirant S02 emissions showed historical maximum 3-hour 

and 24-hour averages (AERO Engineering, August, 2005) estimated to be in excess of 

levels reported to cause health effects in sensitive populations and in excess of levels 

reported to cause health effects in nonsensitive populations. Historical S02 air modeling 

estimates (ENSR Corporation, August, 2005) exceeded 2.6 ppm (7000 ltg/m') for 

maximum 3-hour averages, and 24-hour maximum averages ranged from 1.2 ppm 

(3000 ltg/m') to 1.9 ppm (5000 ug/m') in each ofthe years modeled (2000 - 2004). Other 

maximum modeling estimates of SO, were as high as 3.8 ppm (10,000 ug/m') for a 3­

hour average (AERO Engineering, August, 2005). 

Current ambient air maximums have been estimated to average 0.35 ppm (900 /lglm3
) ­

0.39 ppm (1000 ltg/m') for 3-hour average concentrations (ENSR Corporation, January 

2006, Options A and B, Updates 5 and 6). Adverse health effects and reduced quality of 

life become more likely considering that the 3-hour estimate is an average value and 

adverse health effects and reduced quality of life have been demonstrated at lower levels 

during 5-1 0 minute durations. Some nonsensitive individuals may also be affected 

because peaks may be high enough to cause a response during brief exposures. An 

important data gap is the frequency and duration at which exposures of concern may 

occur. The nature of emissions becomes important in predicting ambient levels and 

potential health effects in relation to the average values. 
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Long-term Exposures 

Potential health effects from chronic exposures are less clear, but evidence from 

epidemiology studies suggest an association between adverse health effects and S02 

exposure, although cause and effect is uncertain. Developing information on the 

pathophysiology of asthma is providing insights into potential chronic health effects from 

repeated short-term inflammatory responses, such as may occur during short-term S02 

exposure. Inflammation is often, but not always, a feature of mild or moderate persistent 

asthma. Chronic inflammation may help to explain some of the potential chronic health 

effects associated with air pollution in epidemiology studies. 

In actual practice, exposure occurs to more than onc contaminant, and the potential for 

adverse health effects from exposure should include potential effects from coexposures, 

such as S02 and particulate matter. In addition, exposures should be further characterized 

by how often peaks occur, the extent of the peak, and where the peak is located. 
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