Sulfur Dioxide: Russia’s Standard vs. the United States Standard
Marianne Lavelle, Inside Climate News

To compare different nations’ air pollution standards, it is necessary to convert the units used
by the United States to the metric measurements used elsewhere.

For sulfur dioxide (502), the formula is:

1 part per billion (ppb) = 2.62 micrograms (ug) or 0.00262 milligrams (mg) per cubic meter at
ordinary ambient conditions (25 degrees Celsius/75 degrees Fahrenheit, 1 atmosphere of
pressure)

The following are “average daily” standards; meaning the air quality meets the standard if over
set a period of time established by regulation (three years, in the U.S.) the average
concentration of SO2 falls below this level. The lower the standard, the more stringent. The
World Health Organization (WHO) guideline is included for comparison.

Mg/m3 ug/m3 ppb
Russia 50 0.05 19.1
United States 200 0.2 75
WHO guidelines 125 0.125 47.7

See sources below.
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NAAQS Table

\9’ epa.gov/criteria-air-pollutants/naaqs-table

April 10, 2014

The Clean Air Act, which was last amended in 1990, requires EPA to set National Ambient
Air Quality Standards (40 CFR part 50) for six principal pollutants ("criteria" air pollutants)
which can be harmful to public health and the environment. The Clean Air Act identifies two
types of national ambient air quality standards. Primary standards provide public health
protection, including protecting the health of "sensitive" populations such as asthmatics,
children, and the elderly. Secondary standards provide public welfare protection,
including protection against decreased visibility and damage to animals, crops, vegetation,
and buildings.

Periodically, the standards are reviewed and sometimes may be revised, establishing new
standards. The most recently established standards are listed below. In some areas of the
U.S., certain regulatory requirements may also remain for implementation of previously
established standards.

Units of measure for the standards are parts per million (ppm) by volume, parts per billion
(ppb) by volume, and micrograms per cubic meter of air (ug/ms3).

Pollutant

[links to historical

tables of NAAQS Primary/ Averaging

reviews] Secondary Time Level Form

Carbon Monoxide (CO) primary 8 hours 9 ppm Not to be exceeded

more than once per
1 hour 35 ppm year

Lead (Pb) primary Roling3  0.15 ug/m3)  Not to be exceeded
and month
secondary average

Nitrogen Dioxide (NO,) primary 1 hour 100 ppb 98th percentile of 1-

hour daily maximum
concentrations,
averaged over 3

years
primary 1 year 53 ppb 2) Annual Mean
and

secondary

1/3


https://www.epa.gov/criteria-air-pollutants/naaqs-table
https://www.epa.gov/clean-air-act-overview
https://www.epa.gov/criteria-air-pollutants
https://www.epa.gov/ground-level-ozone-pollution/ozone-implementation-regulatory-actions
https://www.epa.gov/co-pollution/timeline-carbon-monoxide-co-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/lead-air-pollution/timeline-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/no2-pollution/timeline-nitrogen-dioxide-no2-national-ambient-air-quality-standards-naaqs

Pollutant
[links to historical

tables of NAAQS Primary/ Averaging
reviews] Secondary Time Level Form
Ozone (O3) primary 8 hours 0.070 ppm &) Annual fourth-
and highest daily
secondary maximum 8-hour
concentration,
averaged over 3
years
Particle PM, 5 primary 1 year 12.0 yg/m3 annual mean,
Pollution (PM) averaged over 3
years
secondary 1 year 15.0 yg/m3 annual mean,
averaged over 3
years
primary 24 hours 35 ug/m? 98th percentile,
and averaged over 3
secondary years
PMo primary 24 hours 150 pg/m?® Not to be exceeded
and more than once per
secondary year on average
over 3 years
Sulfur Dioxide (SO,) primary 1 hour 75 ppb &) 99th percentile of 1-
hour daily maximum
concentrations,
averaged over 3
years
secondary 3 hours 0.5 ppm Not to be exceeded

more than once per
year

(1) In areas designated nonattainment for the Pb standards prior to the promulgation of the current (2008)
standards, and for which implementation plans to attain or maintain the current (2008) standards have not been
submitted and approved, the previous standards (1.5 ug/ms3 as a calendar quarter average) also remain in effect.

(2) The level of the annual NO, standard is 0.053 ppm. It is shown here in terms of ppb for the purposes of clearer
comparison to the 1-hour standard level.

(3) Final rule signed October 1, 2015, and effective December 28, 2015. The previous (2008) O, standards are not
revoked and remain in effect for designated areas. Additionally, some areas may have certain continuing
implementation obligations under the prior revoked 1-hour (1979) and 8-hour (1997) O4 standards.

2/3


https://www.epa.gov/ground-level-ozone-pollution/timeline-ozone-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/pm-pollution/timeline-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/so2-pollution/timeline-sulfur-dioxide-national-ambient-air-quality-standards-naaqs
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Table 3.22. Recommended short-term (24-hour) AQG level and interim
targets for sulfur dioxide?

Recommendation SO, (Hg/m?)
Interim target 1 125
Interim target 2 50
AQG level 40

2 Defined as the 99th percentile (equivalent to 3-4 exceedance days per year) of the annual distribution of 24-hour
average concentrations.

3.7 Carbon monoxide

3.71 General description
The general description comes from the WHO guidelines for indoor air quality:
selected pollutants.

Carbon monoxide (CO) is a colourless, non-irritant, odourless and tasteless toxic
gas. Itis produced by the incomplete combustion of carbonaceous fuels such as
wood, petrol, coal, natural gas and kerosene. ...

The molecular weight of carbon monoxide is similar to that of air (28.01 vs
approximately 29). It mixes freely with air in any proportion and moves with air
via bulk transport. It is combustible, may serve as a fuel source and can form
explosive mixtures with air. It reacts vigorously with oxygen, acetylene, chlorine,
fluorine and nitrous oxide. Carbon monoxide is not detectible by humans either by
sight, taste or smell. It is only slightly soluble in water, blood serum and plasma; in
the human body, it reacts with haemoglobin to form carboxyhaemoglobin (COHb)
(WHO Regional Office for Europe, 2010).

Conversion factors: at 20 °C and 1013 hPa, 1 ppm = 1165 mg/m?® and
1mg/m?®=0.858 ppm.

3.7.2 Recommended AQG level for 24-hour exposure to carbon

monoxide

Based on the methods for deriving an AQG level outlined in the guideline
development protocol, this section provides an AQG level for short-term, 24-hour
mean carbon monoxide concentration based on its association with hospital
admissions and mortality from myocardial infarction (Table 3.23).

130 WHO GLOBAL AIR QUALITY GUIDELINES
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