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Abstract

Regional air quality regulation is a system that allows the Minister of Environment to designate the local area as air quality
control region where the concentrations of air pollutants are exceeding the environmental standards, and the local governments
that administrate the regulated area have to develop and practise a plan for reducing the air pollutants. From the data observed
yearly by the monitoring stations in 8 provincial cities with more than 0.5 million people was judged the compliance with air
quality standards in each municipality for the period of 2003 to 2013. As the result of investigation on air pollutants
concentrations of each city, it was found that there was no station that exceeds the ambient air quality standards of CO, SO,
and 24-hour NO,. But all municipalities exceeded the standards of 8-hour Os, annual and 24-hour PM,o, and therefore 8
municipalities can be designated to be under the local air regulation. For the annual NO, were the monitoring sites necessary
requirements for designation of the air quality regulation region in Cheongju, Cheonan, Daejeon and Gwangju area. Incase of
1-hour Os, some of stations in Pohang, Cheongju, Cheonan and Changwon area were over the designation standards for the air

quality control region.
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Table 1. National ambient air quality standards in Korea and USA
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Korea USA
Pollutants — T
Averaging time Level Averaging time Level
Annual” 0.02 ppm - -
Sulfur dioxide 24-hour” 0.05 ppm 3-hour® 0.5 ppm
1-hour? 0.15 ppm 1-hour” 75 ppb
8-hour” 9 ppm 8-hour” 9 ppm
Carbon monoxide o N
1-hour 25 ppm 1-hour® 35 ppm
Annual” 0.03 ppm Annual” 53 ppb
Nitrogen dioxide 24-hour” 0.06 ppm - -
1-hour? 0.10 ppm 1-hour? 100 ppb
8-hour” 0.06 ppm 8-hour” 0.075 ppm
Ozone
1-hour 0.1 ppm - -
Annual” 50 pg/mt’ -
PM,o ) i)
24-hour” 100 pg/m’ 24-hour' 150 pg/nr
Annual” 12 pg/mt’
Annual” 25 pg/mt 5 #
PM; 5 Annual 15 ug/m'
24-hour® 50 pg/m 24-hour 35 pg/mt
Lead Annual” 0.5 pg/m’ Rolling 3 month" 0.15 pg/m'
Benzene Annual” 0.5 pug/m'

a) Annual mean not to be exceeded.
b) Annual mean, averaged over 3 years.

¢) 99th percentile of 8-hour or 24-hour concentrations not to be exceeded.

d) 99.9th percentile of 1-hour concentrations over one year.
e) Not to be exceeded more than once per year.

f) 99th percentile of 1-hour daily maximum concentrations, averaged over 3 years.
g) 98th percentile of 1-hour daily maximum concentrations, averaged over 3 years.
h) Annual fourth-highest daily maximum 8-hr concentration, averaged over 3 years.
i) Not to be exceeded more than once per year on average over 3 years.

j) 98th percentile, averaged over 3 years.
k) Not to be exceeded.
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Table 2. Calculation method of average values of each air pollutant for assigning the air quality control region

each of 1-hour
standards.

of the year y. Here, x|, ) is the concentration of (i+1)th in the
continuos series.

(4) Calculate 3-year average from the result of (3).

Criteria Calculation method Pollutants Ave.
(1) Calculate each 1-day average from the measured 1-hour data of 80.
each pollutant.
1) In case, when the most ~ (2) 1-Day data are only useful when more than 18 1-hour data can be PMo
recently measured available.
. Annual
annual average is over  (3) Annual average can be calculated by 1-day data of one year.
80% of the standard. (4) 3-year average data can be obtained from the data of 3 consecutive NO:
year.
(5) Multiply 0.8 to result of (4). Benzene
(1) Calculate 24-hour average concentration according to (1) and (2) of SO
1). Maximum number of effective 24-hour average concentration is
366 per one year.
2) In case, when the most (2) 8-Hour average must be calculated by forward moving average PM; 24-hour
recently measured method, and 8-hour data are only obtained from the 1-hour data
3-year average of when more than 6 1-hour data can be available. Maximum number
annual 99 percentile of one-year 8-hour data is 366/year x 3/day. NO,
concentration of each (3) Calculate (0.99)x(cn). cn is number of effective data per one year.
pollutant isiover the From the calculation result, integer is assigned as i.
corresponding (4) By use of Fjg, =x[;4q, get 99™ percentile value of specific
standard. i . . . .
year y. Here, z|;,,) is the concentration of (i+l)th in the
continuos series. co
(5) Get the 3-year average from the result of (4).
3) In case, when the most (1) Calculate 8-hour average from (2) of 2). 8-hour
recently measured (2) Calculate (0.95)%(cn). cn is number of effective data of the one
3-year average of year. Integer of the result is assigned as i.
annual 95 percentile (3) From 7, o5 , = @}, ), get the 95" percentile concentration of the 0;
concentration of year y. Here, x[; ;] is the concentration of (i+1)th in the
8-hour ozone is over continuos series.
the standard. (4) Calculate 3-year average from the result of (3).
(1) Use only effective each of 1-hour data. Maximum number of S0,
4) In case, when the most 1-hour data per year is 366/year x 24/day/ 4 t}.
recently measured (2) Calculate (0.999)x(cn). cn is number of effective data of the year y. o
3-year average of Integer of the result is assigned as i. ’
annual 99.9 percentile (3) By use of B 499, = T[; 4], get the 99.9" percentile concentration I-hour
1-hour data is over ) NO,

CcO
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Table 3. Attainment ratio of air monitoring stations to National Ambient Air Quality Standards, as of 2014
No. Stations
Pollutants Standard Total No.  Effective No. Attainment
Stations Stations Attainment Non— ratio(%)
attainment
Annual 0.02 ppm 253 0 100
SO2 24-hour 0.05 ppm 254 253 253 0 100
1-hour 0.15 ppm 251 2 99.2
Annual 0.03 ppm 184 72 71.9
NO: 24-hour 0.06 ppm 257 256 168 88 65.6
1-hour 0.1 ppm 197 59 77
8-hour 0.06 ppm 0 256 0
O3 257 256
1-hour 0.1 ppm 96 160 37.5
8-hour 9 ppm 252 0 100
Cco 253 252
1-hour 25 ppm 252 0 100
Annual 50 pg/m' 156 99 61.2
PMio 257 255
24-hour 100 pg/m’ 21 234 8.2
Pb Annual 0.5 pg/m 54 54 54 0 100
Benzene Annual 5 ug/nt 31 31 30 1 96.8
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Fig. 1. Excess % ratio of PM 3 year annual standard of 8 local cities with 0.5 million population and assignment line of air

quality control region.
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Fig. 2. Excess % ratio of PMjo 3 year 24-hour standard of 8 local cities with 0.5 million population and assignment line for

air quality control region.
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Fig. 3. Excess % ratio of NO, 3 year annual standard of 8 local cities with 0.5 million population and assignment line for air

quality control region.
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Fig. 4. Excess % ratio of NO; 3 year 24-hour standard of 8 local cities with 0.5 million population and assignment line for

air quality control region.
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Fig. 5. Excess % ratio of NO, 3 year 1-hour standard of 8 local cities with 0.5 million population and assignment line for air

quality control region.
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Fig. 6. Excess % ratio of O3 3 year 8-hour standard of 8 local cities with 0.5 million population and assignment line for air

quality control region.
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Fig. 7. Excess % ratio of O3 3 year 1-hour standard of 8 local cities with 0.5 million population and assignment line for air

quality control region.
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