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e Air pollutants associated with vehicular emissions

* Air quality measurement

* Methodology
* Pollutant measurement sites
* Determination of air quality and impact evaluation

e Mitigation measures
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 Pollutants
»Carbon monoxide, CO
»Hydrocarbons, HC
»Nitrogen oxides, NOx
>Sulfur oxides, SO,
>Particulate Matter, PM, _
>Ozone (O,)



Air Quality Measurement and Impact
Evaluation

* Pollutants Considered
» Carbon monoxide, CO
> Particulate matter, PM2.5
> Nitrogen dioxide, NO2

> Sulfur dioxide, SO2
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Methodology

e Literature review
» Selection of measuring sites
» Collection of primary data

« Evaluation of the data on the basis of the WHO and
ETH-EPA ambient air quality guidelines
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Bite P S location

Code Name

=1 Aduwra Sgquare (Megenagna) M 09°00.145°, E 0387 47.5a60°
R Arada (Arada building) F09°01.977 . E 03845 187
oA Eetel M 097 00.225°, E 038" 41.515°
54 Bob MMarlew Square (Imperial Hotel ) M 02" 00.156°, E 038%48.005°
e Bole Bridge M 08" 59 3517, E038" 47.550°
gl Bus Station (Addis Ketema) M 0" 0Z.0387, EO38" 45.947°
57 Entoto (St. Mary Church) M 097051827 E 038° 45735
= Faliti Road Intersection (Traffic light) | MO8®°55. 9677, E038%4a.002°

m e La gare Traffic Light F 09" 00.701°;, E 038 45.192°
a0 Mexco Sguare F 097 00.6387, E 038 44 /997
a1l Teklehaimanot Sguare M 09901 . 7287, E038"44 5837
s Urael Traffic Light F 097 00.659°, E 038 46.503°




ermination of Quality and Impact
Evaluation

¢ Determination of Carbon Monoxide, CO

concentration
> (CO concentration levels in the ambient air at all
selected sites were measured and determined .

> Measured data are presented graphically and in tabular

form

> Example graphical data
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e CO-CONc -
Code Name Max15- | Max3o0- | Max1- | 8-hour | Maximum
minute minute hour | average
average | average | average
S1 Aduwa Square (Megenagna) 7 7 6.0 3.8 15.9
S2 Arada (Arada building) 3.8 3.0 2.8 2.2 12.5
S3 Betel 4.4 i 3.7 2.5 12.5
S4 Bob Marley Square (Imperial Hotel ) 6.9 6.3 4.9 37 13.4
S5 Bole Bridge 15.0 10.7 6.1 4.4 16.4
S6 Bus Station (Addis Ketema) 15.0 7.8 7.1 5.9 20.8
Sy Entoto (St. Mary Church) 0.2 0.2 0.2 0.2 0.2
S8 Kaliti Road Intersection (Traffic light) 15.0 511 4.8 3.9 11.0
So La gare Traffic Light 6.3 5.8 4.8 3.6 14.4
S10 Mexico Square 9.9 7.6 i3 2 17.7
Su Teklehaimanot Square 16 9.0 7.5 5.2 S50
S12 Urael Traffic Light ! 5.1 4.8 32 12.9
Average 8.7 6.0 5.0 3.5 14.2




(O concentration, ppm

B ]3min average
B 30min average
W lhraverage
W 8hraverage

W Max CO concent.



eason CO concentrati

CO concentration, ppm

Max Max 30- | Maxi1-hour | 8-hour | Max.
15-minute minute average |average
average average
Site

Bus station (Addis 37.4 23.4 17.2 2.8 44.2

Ketema)

Mexico Square 14.5 1331 8.1 4.9 227

Teklehaimanot 17.2 13 8.0 1.5 24.2

Square




Evaluation of CO Impact

e Results obtained were evaluated.

® CO concentration level in the ambient air is below

both the WHO and ETH-EPA guideline limits

* Impact can be considered insignificant



~ Impact Evaluation Contmued

* Determination of particulate matter (PM2.5)

concentration

> Concentration levels of PM, . in the ambient air

were measured and determine d at all sites

> Measurement results are presented in a tabular and

graphical form

> Graphical data for some sites
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concentrations at Bole Bridge during

'y s€ason
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2.5

ncentration, pg/m3

Code | Name 24-hour average Maximum
= Aduwa Square (Megenagna) 54.8 4471.9
2% Arada (Arada building) 30.7 624.0
% Betel 135.6 6576.4
S4

Bob Marley Square (Imperial Hotel ) 43.6 SHEREE
o Bole Bridge 97.3 1982.6
2 Bus Station (Addis Ketema) 70.4 1827.5
o Entoto (St. Mary Church) 27.2 808.5
- Kaliti Road Intersection (Traffic light) AR E 9082.6
= La gare traffic light 83.5 3268.8
2 Mexico Square 228.6 17169.3
s Taklehaimanot Square 342.1 2933.7
o Urael Traffic Light 165 1837.5
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Site

PM, ; concentration, pg/m3

24-hour average Maximum
Bus station (Addis Ketema) 34.6 4824.6
Mexico Square 59.3 1529.6
Teklehaimanot Square 60.9 3531.6




PM, _ Impact .

* PM,
than the WHO guideline limits for all sites.

concentration levels in the ambient air are higher

°* PM,. concentration levels are also higher than the
ETHEPA guideline limit values except for Aduwa Square
(S1), Arada (S2), Imperial Hotel, (S4) and Entoto sites (S7).

e Impact of particulate matter can be considered significant
with a potential to pose considerable negative health

effects on the city population.
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Impact Evaluation Conti

nued

* Determination of NO, concentration

» Measurement of NO, concentration in the ambient

air was performed at all selected sites.

> NO, concentration level in the ambient air was not

detected/indicated at all measurement sites .

»NO, concentration is below guideline limits.



Evaluation Continued

* Determination of SO, concentration

> Measurement of SO, concentration in the ambient

air was carried at all selected sites.

>SO, concentration was not detected/indicated by

the instrument.

> S0, level in the ambient air is below guideline limit

values



2011)

Annual Emission [lkg/y1]

Vehicle category cO VOO Nk SO0 PMio

Petral without cataly st 100,110.702 16.216.82¢ 5188337 wraq3| 205

Petral with 3-wavy catalyst 17,572 .4 6y 76L473  1irgro1d 488 g.762
Dhesel- OLD-wathout PV

Passenger | filter 2a4.063 153453 136.317 I7.957  17.957
cars Dhesel- wath PLI flter 3324 807 16.578 B1g.711 147.36 73.682
Light Duty | Light Duty-pre [uro Tog.ooy 360232 327.088 56058  53.028
Trud:s and | Lught Duty-Turo I-1T 4.34340d 23200235 rg7B606d maogd 156045
Buses Light Duty-Luro OI-IV 1523880 Bo.g27 fag.212  105.829 355020
Heavy Duty-pre Iuro 2g2.gLg 560.205 522753 33.52 22897
Heavy Duty-Twwo [-10 2,2160.00d  gqas7od 3872584 pBozxd 172860
Heavy Duty-Two -V 446455 g5008 767730 57.500  2g4.om
Heavy Duty | Buspre-Luro 348108 06286 623560 25.674 56330
Trud:s and Bus Furo [-1I 1L470.770 316630 2.553.000 11zof 167.7m
Buses Bus [uro OI-IV 278 110 7h.g40q gbosod 4606009 31233
Tatal L4l o0 7y 2086475 10107624 L00749 B62.003




itigation Measures

* Develop/ establish national vehicle emission

standards

* Introduce more stringent sulfur level requirement

in fuels

* Require catalytic converters in all new vehicles
e Set age limits on importation of second hand vehicles

e Limit importation of second hand vehicles to those
having catalytic converter installed.
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Mitigation Measures

* Retrofit heavy-duty and all other existing diesel
vehicles with particulate filters/traps matching the
filter requirements, engine technology, and edge of
the vehicle.

* Introduce proper vehicle maintenance and

stringent inspection.

e Establish air quality monitoring stations.
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