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Abstract. Road construction projects are often proposed
as a solution to traffic congestion and as well as a means
of stimulating economic growth. However, the impact of
such schemes on air quality is the problem to be tackled,
for which modelled impact predictions are needed prior to
any road development project. Yangon Outer Ring Road
Construction (YORR) (Eastern Section) is one priority
project in the master plan of Greater Yangon Region in
Myanmar. This study aimed at investigating the baseline
air quality in terms of PMy,, PM, 5, NO, and SO,, in order
to predict the expected increased levels arising from the
proposed YORR (Eastern Section) project in Myanmar.
Continuous air quality measurements of particulate matter
(PMy, and PM,5) and environmental gases: NO, and SO,
were carried out from 24 January to 2 March 2021 at 5
locations (for 1 week each) around the proposed road
construction by wusing Haz-Scanner Environmental
Perimeter Air Station (EPAS). Based on the results, it
appears that particulate matter (PMy and PM,s) were
usually high (36.49- 84.02 pg/m® and 27.95- 62.32 ug/m®,
34.36- 60.45 pg/m® and 22.69- 59.49 pg/m®, 15.64- 57.72
pg/m® and 13.78- 43.84 pg/m?and 10.20- 53.01 pg/m® and
8.03- 40.78 pg/m®) at all locations, Point-1, 2, 3 and 4
respectively (except Point-5). So, PM emissions need to be
controlled during the proposed YORR (eastern section)
project. SO, concentrations (20.34 - 32.99 ppb) were
found to be within the WHO guideline but slightly higher
than NEQG (Myanmar) Guideline on some days at all the
Points except Point-4. NO, concentrations were found to
be within the NEQG (Myanmar) Guideline and WHO
standard.

Received by
Revised by
Accepted by

26 September 2021
11 February 2022
3 March 2022

Keywords:

air pollution, air quality, road construction, Yangon Outer
Ring Road

1. Introduction

Yangon is the biggest city of Myanmar, having the
largest population in the country. Its population was
reported about 5,244,000 in 2019, with a 1.69% increase
from 2018 (United Nations World Population Prospects,
2020). Yangon has experienced rapid urbanization and
motorization (using equipment with motors or motor
vehicles) as a result of the nation’s economic growth. The
current ongoing rapid urbanization is putting more pressure
on the existing old infrastructures including roads. In order
to alleviate such problems, Yangon Regional Government
and Japan International Cooperation Agency (JICA) agreed
to start a study to prepare a well-thought future vision and
strategic urban development plan. To solve the traffic
problems, Yangon City Development Committee (YCDC)
launched the “Strategic Urban Development Plan of the
Greater Yangon” (SUDP) in 2013 with the assistance by
JICA, and formulated the “Project for comprehensive urban
transport plan of the greater Yangon” (YUTRA). Yangon
Outer Ring Road Construction (YORR) (Eastern Section) is
the priority project in the aforementioned master plans of
Greater Yangon [1]. The project site is located in an area
where five townships - Hlegu, East Dagon, Dagon Seikkan,
Thanlyin and Kyauttan, lie next to each other.

The development of transport roads plays an important
role in economic growth of a country as the roads bring
prosperity in the form of continuous supply of goods and
services with better transport facilities. However, from the
perspective of the environment, broadening of transport
roads will create environmental pollution due to increased
traffic on road, land use change, air and noise pollution,
socio-economic changes and loss of biodiversity [2].

There is ample evidence that construction activities are
an important source of particulate matter (PM) into the
atmosphere and can have a substantial temporary impact on
air quality. Construction activities represented 3.8% of total
particulate emissions from open sources in the US in 1976
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Air emissions with particulate matter and trace gases,
released by the machineries and equipment used during
construction, temporarily affect the local air quality. Off-
road diesel equipment is a relevant source of nitrogen
oxides (NOx) and particulate matter (PM) emissions [4],

[5].

Exposure to sulfur dioxide in the ambient air has been
associated with reduced lung function, increased incidence
of respiratory symptoms and diseases, irritation of the eyes,
nose, and throat, and premature mortality. Children, the
elderly, and those already suffering from respiratory
ailments, such as asthmatics, are especially at risk [6].

Previous studies on outdoor air quality in Yangon only
reported high outdoor levels of acidic gases such as
nitrogen dioxide and sulfur dioxide [7], [8]. Although
concern on air quality of the city has been growing in
Yangon, there is limited information on air pollution [9].

Myanmar is among 15 countries in the world with the
worst air pollution. Around the world, 4.2 million people
die from air pollution every year, including 22,000 people
in Myanmar, according to World Health Organization
statistics [10]. Rising levels of air pollution has become a
problem in Myanmar due to the various development
projects in transportation sector. Until now, little research
has been done on air modelling for future predictions in
Myanmar. Therefore, more research on the impacts of new
road construction projects on air quality is needed in
Myanmar.

This study aimed at investigating the baseline air quality
in terms of PMy, PM,5, NO, and SO,, in order to predict
the expected increased levels arising from the proposed
YORR (Eastern Section) project in Myanmar.

2. Methodology

2.1 Study Area

The study area of this research is around the YORR
(Eastern Section) project in Yangon, the former capital city
and now the biggest center of commerce and trade in
Myanmar. Air quality monitoring was carried out at 5
locations one each in the 5 townships (Hlegu, East Dagon,
Dagon Seikkan, Thanlyin and Kyauktan) near the YORR
alignment region. The YORR (eastern section) project
involves new highway road constructions, which have the
total length of approximately 49 km, including the
construction of 1.28 km long bridge across the Bago River
and the frontage road. The study area mapping with the air
quality monitoring locations are presented in Fig. 1.

Fig. 1 Map of YORR (eastern section) showing the locations of the air
monitoring points

2.2 Air Quality Monitoring and Analyses

Continuous air quality measurements of particulate
matter (PMy and PM,5) and environmental gases: NO, and
SO, were carried out from 24 January to 2 March 2021 at 5
locations (Table 1) (for 1 week each) around the proposed
road construction by using Haz-Scanner Environmental
Perimeter Air Station (EPAS) (Fig. 2 and Fig. 3). The
portable HAZSCANNER™ EPAS wireless environmental
perimeter air station is easily deployed as an ambient air
quality monitor to do continuous measurement of air
pollutants (PMyg, PM, 5, SO, and NO,).

Fig. 2 Checking Data with Piratical Counter
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PMy  [PMis Temp | RH
(ghr’) | (nghw’) | NO:{pph) | 50 (pph) | (:C) | (%)

Location Days

Day-1 (weekend) | 7144 | 5515 3083 449 2680 | 4103

Day-2 802 | 632 3647 173 2886 | 4264
Day-3 3649 | 278 153 167 2068 | 4336
Point-1 Day-4 8402 | 4191 1747 163 | 3005 | 4644
Day-3 201 | 388 3047 1338 | 3138 | 4110
Day-6 515 | 4186 4627 034 | 3193 | 4688

Day-7 (weekend) | 5036 | 47.87 63.86 1816 | 3030 | 4004

Day-1 (weekend) | 3436 | 2269 1032 831 1057 | 4679

Day-2 4630 | 4541 1314 361 004 | 4543

Day-3 4231 30.56 13.09 6.61 2779 | 4363

Point-2 Day-4 53.69 4897 1891 1278 2064 | 4644

Day-3 530 | 240 4011 1771 3288 | 4636

Day-6 60.45 5407 4343 2493 3326 | 4626

Day-7 (weekend) | 39.29 1240 4403 30.02 3053 | 4882

Day-1 (weekend) | 1564 1378 1937 10.97 3153 | 4638

Day-2 379 2034 438 1273 2620 | 4731

Day-3 3509 2644 43 16.09 2681 | 4131

Point-3 Day-4 5172 43134 971 3209 | 3043 ) 483

Fig. 1 Installing HAZSCANNER™ EPAS Do L7 S T NI T | i

Day-7 (weekend) | 4314 | 3049 1733 10.86 3130 [ 4701

Sr. | Location | Monitoring Date Latitude Longitude Description Da},l 51,01 40.78 276 1335 1200 4620

T | Poimi-1 | 24-31 Jan, 2021 | 17°0'16.02"N | 96° 15 18.00" E | Hiegu Township Day-2 39.37 3029 419 £.39 003 | 4827

(~0.8Jm from ROW) Day-3 1113 934 318 427 3113 | 4043

2 | Point-2 | 31 Jan -7 Feb, 16°57'2.818"N | 96°18'10.48" E | East Dagon Toumship Point-4 Day-4- 1020 036 361 200 1106 | 4012
2021 0.24 km from ROW

3 |Pomt-3 | 7-14 Feb, 2021 16°54 535" N 96°20'13.6"E i)agou SeilKan : Day-1 (weekend) | 24.06 % 408 i 8 | 44

) Township, (~1.9 km from Day-6 (weekend) | 1020 803 431 11.33 3403 | 4809

4 | Pomt-4 [15-22Feb, 2021 |[16°384837"N [ 96°19'2032"E ?}?a\rflznu Township, Dy 7 b 18 ol 1213 07

(~0.7 km from ROW) Day-1 462 3.69 2799 2438 3000 | 3028

5 | Point-5 | 23 Feb-2 March. | 16°39'27.5"N 96°19'15.8"E Kvaut Tan Township, DEY'z 70 231 48 883 466 | 4808

2021 (~0.51 km from ROW) Poit5 Day-3 2536 2129 43 943 445 | 4192

<ROW-Right of Way Day-4 14 | W3 | 18] W0 | 4% | 81

Table 1 Air Quality Monitoring Locations and Dates

3. Results and Discussions

The measured air quality results for PMyy, PM,s, SO,
and NO, at 5 locations is presented in Table 2 and Fig. 4-8.
When compared with National Emission Quality Guidelines
(NEQG) of Myanmar, International Finance Corporation
(IFC) Standards and World Health Organization (WHO)
guidelines, concentrations of particulate matters (PM,, and
PM,s) were usually higher (36.49- 84.02 pg/m?®, 27.95-
62.32 pg/m®, 34.36- 60.45 ug/m*; and 22.69- 59.49 pg/m?,
15.64- 57.72 pg/m®, 13.78- 43.84 ug/m® and 10.20-
53.01pg/m? and 8.03- 40.78 ug/m® at Points-1, 2, 3 and 4,
respectively. PM levels were particularly high at point-1 on
all monitoring days. The possible reason for this could be
that it is located near the unpaved village access road
causing dust erosion. However, PMy, and PM; 5 levels were
usually lower than the NEQG (Myanmar) Guideline, IFC
standard and WHO standard on all monitoring days at
point-5 which is located far from the existing road.

SO, levels were usually lower than WHO guidelines
(20.34 - 32.99 ppb), however, were slightly higher than
NEQG (Myanmar) guidelines and IFC standards on some
week days. NO, levels were lower than all 3
guidelines/standards at all monitoring locations.

Day-3 (weekend) | 137 197 404 1236 | 483 | 4159
Day-6 (weekend) | 223 1.99 44 1932 | 2656 | 4388

NEQG (Myanmar) Guideline lye20,| 1yel0, | 1ye40,| 24hrs20,
[11] Mhr: 30| 24hr:23 | 1he200| 10min:300
TFC Standard [12] hr: 30| 24hr: 23
: . 1ye20,| 1yrl0,
WHO Staadard [13] Ybr: 30| 223 | MhesdS0| estds

Table 2 Average Daily Air Quality at 5 Monitoring Points around the
Proposed YORR (Eastern Section)

Point-1 Air Quality Data (1 week continuously)
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Fig. 2 Air Quality Data at Point-1 (1 week continuously)
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Fig. 3 Air Quality Data at Point-2 (1 week continuously)

Point-3 Air Quality Data (1 week continuously)
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Fig. 4 Air Quality Data at Point-3 (1 week continuously)
Point-4 Air Quality Data (1 week continuously)
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Fig. 5 Air Quality Data at Point-4 (1 week continuously)
Point-5 Air Quality Data (1 week continuously)
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Fig. 6 Air Quality Data at Point-5 (1 week continuously)

The correlations among air quality parameters for
each point are shown in Tables 3-7. Particulate matters
(PMy and PM,s) have high correlation (>0.7) at all
monitoring locations. SO, and NO, have high correlation
(0.89) at point-2. Positive high correlation (>0.7) are found
in SO, and relative humidity on point-1 and point-2.

PMu PMzs
Point-1 (ng/m’) (ng/m?) NO1(pph)  SO2(ppb)  Temp(:C) RH (%)
PMio (pg/m’) 1
PMas (ng/n’) 07773 1
NO: (ppb) 00347 03224 1
502 (ppb) 0264 0258 0698 1
Temp (+C) 04679 -0.5401 0.3086 0.8660 1
RH (%) 04081 -0.5394 0.5193 0.8466 0.8472 1

Table 3 Correlation among air quality parameters at Point-1

PMn PMzs
Point-2 (pgm’)  (ngm’)  NOyppb) SO:(pph) Temp(:C) RH(%)
PMio (ng/m’) 1
PMas(ug/m?) 0.9299 1
NO2 (ppb) 02309 02508 1
502 (pph) 02662 02597 08002 1
Temp (-C) 0.6564 0.6833 0.8447 0.6930 1
RH (%) 03491 03008 0668 074%9 0213 1

Table 4 Correlation among air quality parameters at Point-2

PMy PMzs
Point-3 (ng/m’) (ngm®)  NOz(pph)  SO:(pph) Temp (:C) RH (%)
PMn (ng/n?) 1
PMas(ugm’) 09541 1
N0 (pp) 00511 35T
501 (pph) 05535 050119 03343 1
Temp (:C) 0.0026 -0.13944 0.7563 0.5999 1
RH (%) 0.0198 -0.03672 -0.2151 04154 -0.5370 1

Table 5 Correlation among air quality parameters at Point-3

PMuy  PMbs
Point-4 (ngm?) (ugm’)  NOxppb) SO:(ppb) Temp(:C) RH(%)
PMuo (ng'm’) 1
Ps(igh) 0968 1
Nouh) 0485 0ms

501 (pph) 0467 0455 04l 1
Temp (<€) 02639 0206 0057 056% 1
RH(%) D481 04019 068 029 009 1

Table 6 Correlation among air quality parameters at Point-4

PMy PMzs
Point-5 (bgm’) (pgm’)  NOypph) SO:(pph) Temp(:C) RH(%)
PMio (pg/’) 1
Pbs(gn’) 0998 1

NO: (ppb) 0B 0253 1

502 (ppb) 0787 070 056 1

Temp(-C) 05376 05426 0585 079 1

RH (%) 0269 02805 07156 02743 0408 I

Table 7 Correlation among air quality parameters at Point-5
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4. Conclusions

Based on the results, it appears that particulate matter
(PMy, and PM, 5) were usually high at Points-1, 2, 3 and 4,
respectively (all locations except Point-5). So, PM
emissions need to be control during the proposed YORR
(eastern section) project. SO, emissions were found
slightly higher than NEQG (Myanmar) Guideline on some
days at all the Points except Point-4. SO, were within the
WHO guideline. NO, levels were found to be within all 3
guidelines/standards at all monitoring locations. Air quality
will surely be impacted during the construction period.
Therefore, future predictions are required based on the
modelling of the observed air quality data for
environmental impact assessment.
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