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Abstract : Since air pollution has become a global issue to be managed, the Republic of Korea (ROC)
is protecting air quality by predicting the air condition before a construction project starts through
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Environmental Impact Assessment (EIA) and measuring the air condition afterwards the construction

project ends through Post-environmental Impact Assessment (PEIA). The aim of this study consists

on verifying the predicted and measured concentration data and analyzing their consistency in order

to deduce improvement directions. Linear EIA projects which the investigation during operation

period have been concluded between years 2017 and 2019 were used. As a result, the following

improvement directions were suggested: reduction of EIA air quality standards, strengthen the

management of projects with construction duration longer than 5 years, incorporation of first or

second quarter (winter or spring) into the investigation period, consideration of construction

equipment or conditions for better prediction. The strength of this study is that we arranged and

utilized EIA predicted and PEIA measured data to understand the present EIA procedure and made

meaningful suggestions through the consistency analysis contributing to air quality maintenance

and investigation methodology enhancement.

Keywords : Environmental Impact Assessment prediction, Post-environmental Impact Assessment,
Air quality management, Improvement directions
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Table 1. Measured and predicted PM:o and NO2 24-hour mean concentration of each construction project
Project . Year PM10 (ng/m3) NO: (ppm)
Type Period - N - -
Code Predicted | Measured Predicted Measured Predicted Measured
Construction 2010-2017 40.6~56.2 | 31.0~48.0 | 0.010~0.021 | 0.007~0.020
A - 2009 24
Operation - No data No data
Construction 2012-2014 42.7~52.1 ‘ 35.8~49.8 | 0.012~0.021 ‘ 0.008~0.019
B - 2012 54
Operation - No data No data
Construction 2014 46.4~58.5 ‘ 41.3~42.9 |0.011~0.024 ‘ 0.015~0.016
C - 2009-2010 8
Ri Operation - No data No data
iver
D Construction 5011 2012-2017 ” 42.3~60.2 ‘ 25~63 0.007~0.018 ‘ 0.004~0.027
Operation - No data No data
Construction 2016-2019 45.2~46.3 ‘ 38.3~56.3 | 0.012~0.016 ‘ 0.011~0.025
E - 2011-2013 49
Operation - No data No data
Construction 2009-2014 46.4~57.4 30~69 0.011~0.024 | 0.009~0.030
F - 2009-2010 8
Operation 2014-2017 - 25~48 - 0.013~0.027
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Table 1. Continued

Project . Year PMI10 (ng/m3) NO: (ppm)
Type Period - N - -
Code Predicted | Measured Predicted Measured Predicted Measured
G Construction 2009 2016-2018 14 44.0~49.5 | 27.8~35.8 | 0.019~0.020 | 0.007~0.008
Ri Operation - No data No data
iver
v " Construction 2009 2011-2013 16 35.2~48.1 20.2~54.1 | 0.015~0.020 | 0.005~0.020
Operation - No data No data
. Construction 2009-2015 51.3~66.6 | 30.0~66.6 | 0.009~0.040 | 0.012~0.029
Rail 1 - 2005 80
Operation 2015-2018 - 27~56 - 0.008~0.027
Construction 2012-2016 62.9~732 | 44.2~519 | 0.025~0.034 | 0.012~0.021
J - 2009-2011 56
Operation 2017-2019 49.8~56.7 - 0.020~0.039 | 0.014~0.038
K Construction 2008 2012-2016 119 46.8~54.4 33~58 0.044~0.052 | 0.007~0.020
Operation 2017-2019 - 39.9~51 0.044~0.052 | 0.009~0.017
Construction 2012-2020 38.7~51.1 39.9~60.0 | 0.014~0.023 | 0.008~0.019
Road L - 2008-2009 105
Operation - No data No data
Construction 2010-2016 80.9~87.5 29~59 0.021~0.028 | 0.010~0.024
M - 2006-2007 144
Operation 2017-2019 40.1~44.0 | 25.2~119.8 | 0.018~0.024 | 0.004~0.024
Construction 2010-2018 62~95 31~47 0.019~0.024 | 0.007~0.018
N - 2007-2008 112
Operation 2019 36.0~42.1 28~31 0.011~0.017 | 0.011~0.015
. Construction 2017-2019 41~52 34~41 0.014~0.015 | 0.012~0.013
Wind (0] - 2014-2015 40
Operation 2019-2020 23~27 - 0.014~0.015
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PMo9| A o5 dloly F 24 sE= 35.2
ng/m?, At FEE 95 0ug/m’E LHEREIL NO»2|
AA o= glolg F 24 ¥k 0.006ppm, 2o
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A B e 4
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Figure 1. Minimum and maximum predicted PMio and NO- concentration of linear construction projects
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Figure 2. Measured PMio and NO2 concentration distribution Box plot by linear construction projects
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Table 2. Statistical analysis between measured and predicted PM1o and NO2 concentration of each construction project

i Statistical values Statistical values
Lol Pollutant Average Ve Pollutant Average Ve
Code difference t-value p-value difference t-value p-value

A 7.39 10.035 0.000 -0.0003 -0.535 0.598

B 345 7.179 0.000 0.0019 5.588 0.000

C 7.67 2.667 0.032 0.0023 2.302 0.055

D 13.50 14.731 0.000 -0.0036 -2.127 0.038

E 2.89 3.560 0.001 -0.0031 -6.830 0.000

F 7.12 2.476 0.042 0.0018 1.790 0.117

G 14.84 12.978 0.000 0.0124 63.699 0.000

PMio NO:
H 3 10.84 5.899 0.000 0.0086 18.225 0.000
(ng/m’) (ppm)

I 10.87 17.064 0.000 0.0047 12.970 0.000

J 21.44 45711 0.000 0.0110 10.338 0.000

K 5.57 5.084 0.000 0.0066 18.881 0.000

L 3.98 3.168 0.002 0.0072 13.395 0.000

M 42.48 76.996 0.000 0.0073 25.042 0.000

N 38.84 93.632 0.000 0.0089 31.853 0.000

O 9.58 9.710 0.000 0.0004 2.046 0.047
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Figure 4. Consistency analysis between predicted and measured PMio and NO2 concentration distribution by linear

construction projects
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