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1. INTRODUCTION

This report has been prepared with the aim of determining the air quality in the sensitive receptors located in the
impact area of the The Greater Malé Waste to Energy Project. Air quality results were determined for PM o, PM, s,
NO», SO,, TSP and Os parameters.

2. MEASUREMENT METHODS

PM,o, PM, 5, SO,, NO, and O3 parameters were monitored by using air quality monitoring stations based on sensor
technology. TSP’s were measured by dust sampling devices conforming to the international HSE-MDHS 14/3.
Ideally as recommended in the EIA report air quality should be measured 24 hours at each station, all

measurements were made at each point within this framework 24 hours a day.

The US EPA refers to the term 'air sensor' as a class of non-regulatory technology that is low-cost, portable,
capable of measuring several pollutants simultaneously, and often easier to operate than regulatory stations. For
example, monitoring air pollution with reference measurement methods (regulatory stations) requires skilled
operators to maintain and calibrate measuring instruments. On the other hand, air sensors describe the hardware
and software set that can be operated without human intervention and enable unskilled users to monitor air

pollution without additional technical knowledge.

Sensor specifications which are used for measurement study are shown below.

Sensor Home Sensor Type Accuracy r=score’ Ronge

PS5 Loser soaliering LEL O o 1000 pgfm®
P10 Loser scoliering 0 0 to 1000 pgfm®
MO Elecing chemicol <082 0 lo 5000 ppb
L Elecino chamicol {12 0 to 5000 ppb
T r g a0 K Q& AL Bo S
HummieZiky LM G 1% i Fo Y5%

The accuracy of these low-cost sensors is as critical as measuring the air quality. With the smart calibration
process, low-cost sensors are corrected and accurate compared to reference stations. The Smart Calibration

Algorithm consists of the below operational steps shown figure below.
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Sensor Units were calibrated using reference stations for a period before the deployment. The calibration process

for particle matter and gas pollutants measurement is explained below.

Table 1 Calibration Process for Pollutants

Descrioti Methodology
escription
P NO:-502-03 PM10-PM: s

Installation Near Reference Station (3/4 meters) Near Reference Station (3/4 meters)

Pre-Test Quality Check in zero air conditions Quality Check in zero air conditions

Co-Located Period 4-5 weeks 8 weeks

Sampling Period 30 seconds. Hourly mean is used because 60 seconds. Hourly mean is used because the
the reference station measurements are reference station measurements are hourly.
hourly.

Validation Cross-validation is used. Also, some ranges | Cross-validation is used. Also, some ranges of
of measurement are eliminated, where the measurement are eliminated, where the
reference station is not available. reference station is not available.

Calibration Procedure is obtained via R? and spearman correlation | is obtained via R? and spearman correlation

Calibration Result for PM

The corrected measurement results after the Smart Calibration Process are shown in the figures below. The
correlation between Sensor Unit’s PM, s measurements between Reference Station’s PM;s measurements

for hourly and daily mean of data is 0.73, and the correlation between Sensor Unit’s PMo measurements

between Reference Station’s PMiomeasurements for hourly and daily mean of data is 0.77.
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Calibration Result for Gases

The corrected measurement results after the Smart Calibration Process are shown in the figures below. The
correlation between Sensor Unit’'s NO, measurements between Reference Station’s NO, measurements for
hourly and daily mean of data is respectively 0.823, 0.898
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3. MEASUREMENT LOCATION

For the Preconstruction baseline environmental assessment of the ambient air quality was conducted at seven

locations: 6 locations at Thilafushi (AQI1, AQ2, and AQ3 in the EIA and the ASR 2, ASR3 and ASR5

recommended for monitoring in the EIA Report) and one location at Villingili (AQ4).

Table 2 Sampling Point Coordinates and Sampling dates

1 AQ1 Represents dense industrial area 650
2 AQ2 Represents dense industrial area 1000
3 AQ3 Represents dense industrial area 500
4 ASR2 Represents dense industrial area 700
5 ASR3 Represents dense industrial area 500
p ASRS Represents dense industrial area 1000

AQ4 Represe_nts dense housing and 4500
7 population area
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Within the scope of the project, particle matter (PMio-PM2.5), NO2, SO> AND TSP emissions were

4. LEGAL FRAMEWORK

measured. It is known that Maldives does not have a national air quality policy. Therefore, international
standards were used for the evaluation. WHO defines limit values in “Air quality guidelines for
particulate matter, ozone, nitrogen dioxide and sulfur dioxide” document. The Industrial Emissions
Directive (IED) (2010/ 75/ EU, 2010) has determine emission limit values for NOx, CO, total dust,
HCI, HF, SO, organic substances, trace metals, and dioxins and furans. Germany has an air pollution
control regulation titled "Technical Instructions on Air Quality Control" (Technische Anleitung zur
Reinhaltung der Luft) and commonly referred to as the TA Luft and determines the limit values to
protect the general public and the neighborhood against harmful effects of air pollution on the
environment. Comparison of these limit values and chosen parameters and values for the modeling

study according to these standards are shown in Table 3.

Table 3. Limit Values Stipulated in the International Legislation

WHO Ambient Air
Pollutant Averaging Period TA Luft EU Quality Guideline  Project Standards
Value
24h 50 pg/m? 10 3 45 ug/m?3 45 ug/m3
Particular Matter ours Hem ne/m Hem Hem
<10 PM
um (PMio) 1-year 40 pg/m? - 15 pg/m? 15 pg/m?
15
) ) (not to be exceeded
Particular Matter 24 hours more than 3-4 times 15
<2.5 um (PM2s) a year)
1-year - 20 5 5
1-hour 200 pg/m? - - 200 pg/m?
Nitrogen Dioxide
24 hours - 200 mg/m? 25 pg/m? 25 pg/m?
(NOx)
1-year 40 pg/m? - 10 pg/m? 10 pg/m?
1-hour 350 pg/m? - - 350 pg/m?
Sulphur Dioxide
24 hours 125 pg/m? 50 ug /Nm? 40 pg/m? 40 pg/m?
(SO2)
1-year 50 pg/m? - - 50 pg/m?
TSP* - - - - -

*There is no limit value for TSP.
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S. RESULTS

Table 4 Measurement Results for Location 1

2022-10-17 12:00:00 | 23.9 | 7.43 12.39 4.13 86.4 26.6
2022-10-17 13:00:00 | 182 | 5.83 13.20 4.40 35.8 26.7
2022-10-17 14:00:00 | 18.6 | 5.96 12.34 4.11 85.4 26.3
2022-10-17 15:00:00 | 14.8 | 4.39 10.32 3.44 86.2 26.3
2022-10-17 16:00:00 | 15.1 | 4.65 10.63 5.32 36.6 263
2022-10-17 17:00:00 | 14.8 | 4.53 7.51 3.76 86.5 25.6
2022-10-17 18:00:00 | 159 | 5.01 7.36 3.68 86.3 25.6
2022-10-17 19:00:00 | 13.8 | 4.08 7.70 3.85 88.1 255
2022-10-17 20:00:00 17 531 7.98 3.99 90.1 24.6
2022-10-1721:00:00 | 14.5 | 4.66 8.97 2.99 90.2 245
2022-10-17 22:00:00 | 13.1 | 4.15 7.51 2.50 90.7 253
2022-10-17 23:00:00 | 158 | 5.35 6.58 2.19 92.0 253
AQI1 414
2022-10-18 00:00:00 | 155 | 5.35 8.38 2.79 932 26.2
2022-10-18 01:00:00 | 14.8 | 3.94 8.76 2.92 84.9 29.4
2022-10-18 02:00:00 | 156 | 3.91 7.76 2.59 73.1 30.7
2022-10-18 03:00:00 | 258 | 8.64 11.67 5.84 68.7 317
2022-10-18 04:00:00 | 19.3 | 5.45 3.92 2.97 72.6 30.0
2022-10-18 05:00:00 | 27.3 | 7.24 10.77 3.59 73.6 29.8
2022-10-18 06:00:00 | 41.3 | 13.3 17.25 8.63 80.1 27.7
2022-10-18 07:00:00 | 27.1 116 17.03 8.52 31.1 27.6
2022-10-18 08:00:00 | 332 | 155 9.46 4.73 834 27.6
2022-10-18 09:00:00 | 263 | 12.9 7.84 2.61 82.3 27.6
2022-10-18 10:00:00 | 47.8 | 224 3.03 1.52 82.5 275
2022-10-18 11:00:00 | 25.5 13 2.61 0.87 832 274
TA Luft - - 200 350 - - -
Hourly EU - - 200 350 - - -
Limit WHO Ambient Air
Values Quality Guideline - - - - - - -
Value
24 h Average 21.46 7.69 9.42 3.83 41.4 83.9 27.2
TA Luft 50 - - 125 R - -
Daily EU 50 - - 125 - - -
Limit WHO Ambient Air
Values Quality Guideline 45 15 25 40 - - -
Value
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Figure 2 Measurement Graphs for Location AQ1
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Table 5 Measurement Results for Location 2

2022-10-17 12:00:00 | 142 | 437 | 257 | 5.96 317 26.7
2022-10-17 13:00:00 | 113 | 3.13 | 3.60 | 0.00 2.1 26.9
2022-10-17 14:00:00 | 114 | 3.32 | 3.85 | 0.00 811 2.5
2022-10-17 15:00:00 | 11 | 3.11 | 0.00 | 0.00 318 2.5
2022-10-17 16:00:00 | 102 | 2.8 | 0.00 | 0.00 31.9 2.5
2022-10-17 17:00:00 | 117 | 3.61 | 0.00 | 0.00 31.9 758
2022-10-17 18:00:00 | 113 | 3.67 | 0.00 | 0.00 824 25.8
2022-10-17 19:00:00 | 117 | 378 | 0.00 | 0.00 832 25.7
2022-10-17 20:00:00 | 10 | 3.11 | 0.00 | 0.00 85.1 24.9
2022-10-1721:00:00 | 113 | 37 | 000 | 0.00 85.0 246
2022-10-17 22:00:00 | 126 | 3.73 | 0.00 | 0.00 348 755
2022-10-17 23:00:00 | 166 | 274 | 0.00 | 0.00 344 25.4
AQ2 2022-10-18 00:00:00 | 20.6 | 3.17 | 3.85 | 1.63 27.1 91.0 6.5
2022-10-18 01:00:00 | 23 | 501 | 379 | 2.55 80.9 325
2022-10-18 02:00:00 | 259 | 478 | 3.85 | 0.00 76.1 30.5
2022-10-18 03:00:00 | 39.8 | 127 | 2.18 | 0.00 754 293
2022-10-18 04:00:00 | 389 | 158 | 10.16 | 0.00 736 29.9
2022-10-18 05:00:00 | 31.6 | 147 | 3.73 | 0.00 73.1 29.9
2022-10-18 06:00:00 | 28.8 | 14.1 | 6.95 12'9 666 -
2022-10-18 07:00:00 | 148 | 3.13 | 0.04 | 0.00 708 9.7
2022-10-18 08:00:00 | 159 | 3.91 | 056 | 0.00 74.0 28.6
2022-10-18 09:00:00 | 139 | 3.62 | 047 | 0.00 733 28.0
2022-10-18 10:00:00 | 13.1 | 3.55 | 0.64 | 0.00 792 283
2022-10-18 11:00:00 | 127 | 3.54 | 130 | 0.00 78.1 27.9
TA Luft - - 200 | 350 - - ]
Hourly EU ] - 200 | 350 - - -
Limit WHO Ambient Air
Values Quality Guideline - - - - - - -
Value
Average 14.2 4.37 2.57 5.96 27.1 79.7 27.6
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
Limit WHO Ambient Air
Values Quality Guideline 45 15 | 25 | 40 - - ;
Value
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Figure 3 Measurement Graphs for Location AQ2
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Table 6 Measurement Results for Location 3

2022-10-17 12:00:00 | 305 | 7.81 0 86.5 26.6
2022-10-17 13:00:00 | 30.8 | 8.69 0 85.9 26.6
2022-10-17 14:00:00 | 26 | 8.69 0 0 85.8 263
2022-10-17 15:00:00 | 229 | 794 | 0 | 36 86.4 262
2022-10-17 16:00:00 | 213 | 731 0 0 86.7 26.3
2022-10-17 17:00:00 | 218 | 7.5 0 0 87.0 25.7
2022-10-17 18:00:00 | 217 | 7.5 0 0 87.9 256
2022-10-17 19:00:00 | 20.6 | 7.09 0 0 88.3 255
2022-10-1720:00:00 | 208 | 724 | 0 | 1.25 89.9 24.8
2022-10-17 21:00:00 | 202 | 7.1 0 0 90.9 246
2022-10-1722:00:00 | 187 | 6.48 0 0 89.8 25.4

Qs | 2021017230000 | 212 | 758 0 0 56 90.3 254
2022-10-18 00:00:00 | 21.8 | 7.85 0 0 9.8 272
2022-10-18 01:00:00 | 207 | 732 | 0 0 88.5 303
2022-10-18 02:00:00 | 213 | 7.59 0 0 83.0 318
2022-10-18 03:00:00 | 21.6 | 7.59 0 0 76.1 30.8
2022-10-18 04:00:00 | 207 | 6.86 | 0 0 72.6 317
2022-10-18 05:00:00 | 237 | 77 0 0 68.7 3.4
2022-10-18 06:00:00 | 25 8.1 0 0 68.8 317
2022-10-18 07:00:00 | 279 | 904 | 0 0 713 302
2022-10-18 08:00:00 | 49.5 | 14.8 0 0 76.8 285
2022-10-18 09:00:00 | 356 | 129 | 95 | 3.16 81.5 27.9
2022-10-18 10:00:00 | 312 | 139 | 45 | 1.5 83.5 27.8
2022-10-18 11:00:00 | 279 | 134 | 26 | 0.86 814 )78

TA Luft ] - 200 | 350 - -

Hourly EU - - 200 | 350 - -

Limit vy 6 Ambient Air

Values | oyality Guideline - - - - - -

Value
Average 25.14 | 8.67 | 0.69 | 0.50 833 27.8
TA Luft 50 - - - -

Daily EU 50 - - - -

Limit vy 6 Ambient Air

Values | (yality Guideline 45 15 25 ; -

Value
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Figure 4 Measurement Graphs for Location AQ3
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Table 7 Measurement Results for Location 4

2022-10-17 12:00:00 26.9 752 | 1018 | 5.1 69.7 26.1
2022-10-17 13:00:00 189 456 | 1122 | 56 69.5 263
2022-10-17 14:00:00 239 743 | 1238 | 4.1 69.5 259
2022-10-17 15:00:00 185 596 | 1342 | 6.7 70.0 259
2022-10-17 16:00:00 18.3 579 | 1166 | 3.9 702 259
2022-10-17 17:00:00 14.8 439 | 1031 | 52 70.1 252
2022-10-17 18:00:00 15.6 488 | 1000 | 5.0 702 252
2022-10-17 19:00:00 149 4.56 7.51 3.8 71.0 251
2022-10-17 20:00:00 14.8 4.52 7.13 24 72.6 242
2022-10-17 21:00:00 13.8 4.12 7.82 2.6 73.1 239
2022-10-17 22:00:00 16.4 5.13 8.13 2.7 730 24.8
ASR2 2022-10-17 23:00:00 14.8 4.84 8.75 44 200 73.0 24.9
2022-10-18 00:00:00 134 428 6.99 23 74.4 258
2022-10-18 01:00:00 12.8 405 | 1000 | 5.0 74.9 282
2022-10-18 02:00:00 16.2 5.68 7.97 2.7 74.0 30.1
2022-10-18 03:00:00 15.1 4.02 844 | 28 64.8 30.9
2022-10-18 04:00:00 15.7 3.87 7.67 3.8 55.4 2.6
2022-10-18 05:00:00 22.1 699 | 1037 | 52 512 331
2022-10-18 06:00:00 20.1 5.56 876 | 44 50.8 328
2022-10-18 07:00:00 312 857 | 1222 | 4.1 504 30.8
2022-10-18 08:00:00 35.6 127 | 1643 | 55 505 282
2022-10-18 09:00:00 26.8 117 | 1637 | 55 64.5 275
2022-10-18 10:00:00 31.8 14.9 8.93 45 66.4 274
2022-10-18 11:00:00 26.1 13 5.82 2.9 65.1 275
TA Luft - - 200 350 - - -
Hourly EU - - 200 350 - - -
";;:l‘gs WHO Ambient Air
Quality Guideline - - - - - - -
Value
Average 1994 | 6.63 994 | 4.18 30.9 66.9 274
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
";;{:1‘:; WHO Ambient Air
Quality Guideline 45 15 25 40 - - -
Value
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Figure 5 Measurement Graphs for Location ASR2
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Table 8 Measurement Results for Location 5
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10/18/2022 12:00 159 | 3.91 0.0 0.0 81.1 276
10/18/2022 13:00 139 | 3.62 0.0 0.0 83.4 276
10/18/2022 14:00 13.1 | 3.55 0.0 0.0 823 276
10/18/2022 15:00 127 | 354 0.0 0.0 825 275
10/18/2022 16:00 128 | 3.64 0.0 0.0 832 274
10/18/2022 17:00 128 | 3.65 0.0 0.0 85.2 272
10/18/2022 18:00 134 3.9 0.0 0.0 84.4 272
10/18/2022 19:00 107 | 2.86 0.0 0.0 85.5 272
10/18/2022 20:00 12 3.56 0.0 0.0 84.1 279
10/18/2022 21:00 108 | 3.24 0.0 0.0 73.6 314
10/18/2022 22:00 9.84 238 0.0 0.0 70.0 32.0
ASR3 10/18/2022 23:00 953 | 265 0.0 0.0 403 683 307
10/19/2022 0:00 7.61 1.75 0.0 0.0 69.0 332
10/19/2022 1:00 10.1 | 2.93 0.0 0.0 72.6 30.1
10/19/2022 2:00 10.1 | 281 0.0 0.0 592 25.0
10/19/2022 3:00 124 | 323 0.0 0.0 59.1 21.0
10/19/2022 4:00 145 | 343 0.0 0.0 79.9 24.1
10/19/2022 5:00 17.7 | 2.63 0.0 0.0 76.1 298
10/19/2022 6:00 216 | 291 0.0 0.0 76.7 293
10/19/2022 7:00 232 | 3.72 0.0 0.0 797 28.4
10/19/2022 8:00 21.7 29 0.0 0.0 80.3 282
10/19/2022 9:00 222 | 292 0.0 0.0 81.4 28.0
10/19/2022 10:00 17 3.25 0.0 0.0 81.8 28.0
10/19/2022 11:00 255 | 7172 0.0 0.0 81.4 28.0
TA Luft - - 200 200 - - -
Hourly EU - - 200 350 - - -
";;:l‘gS WHO Ambient Air
Quality Guideline - - - - - - -
Value
Average 14.63 | 3.38 0.00 0.00 403 715 28.2
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
";;{L‘L‘S WHO Ambient Air
Quality Guideline 45 15 25 40 - - -

Value
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Figure 6 Measurement Graphs for Location ASR3
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Table 9 Measurement Results for Location 6

10/18/2022 12:00 16.5 6.41 10.09 | 3.36 70.7 295
10/18/2022 13:00 15 5.52 10.74 | 3.58 742 285
10/18/2022 14:00 15.7 5.74 10.05 | 3.35 78.1 28.1
10/18/2022 15:00 17.9 6.65 8.40 4.20 79.0 28.4
10/18/2022 16:00 15.9 59 8.65 2.88 783 278
10/18/2022 17:00 154 5.75 6.11 3.06 795 279
10/18/2022 18:00 16.8 6.39 5.99 2.00 797 279
10/18/2022 19:00 15.5 6.15 6.27 2.09 78.7 279
10/18/2022 20:00 13.1 5.11 6.49 2.16 79.0 279
10/18/2022 21:00 184 7.6 7.30 3.65 78.9 278
10/18/2022 22:00 164 7.24 6.12 2.04 81.4 27.4
ASRS 10/18/2022 23:00 14.9 6.8 5.35 1.78 3.0 80.9 273
10/19/2022 0:00 8.87 3.45 6.82 2.27 81.9 273
10/19/2022 1:00 133 5.53 7.13 3.57 82.7 273
10/19/2022 2:00 4.78 1.5 6.32 3.16 785 28.8
10/19/2022 3:00 7.16 1.5 9.50 4.75 76.2 293
10/19/2022 4:00 26.2 7.43 7.26 2.42 77.4 290
10/19/2022 5:00 22.3 6.78 8.76 2.92 737 30.0
10/19/2022 6:00 21.7 6.08 14.04 | 4.68 71.1 32.7
10/19/2022 7:00 21.2 5.78 13.87 | 4.62 56.8 26.6
10/19/2022 8:00 26.9 7.52 7.70 3.85 57.8 22.4
10/19/2022 9:00 18.9 4.56 6.38 2.13 592 20.8
10/19/2022 10:00 239 7.43 2.47 0.82 593 193
10/19/2022 11:00 18.5 5.96 2.13 1.07 62.7 19.0
TA Luft - - 200 350 - - -
Hourly EU - - 200 | 350 - - -
";;:l‘gS WHO Ambient
Air Quality - - - - - - -
Guideline Value
Average 16.88 5.78 7.66 2.93 28.0 74 27
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
‘II‘;:::?S WHp Amlfient
Air Quality 45 15 25 40 - - -
Guideline Value
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Figure 7 Measurement Graphs for Location ASR2
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Table 10 Measurement Results for Location 7

10/18/202212:00 | 224 | 7.45 | 0.04 | 0.00 | 0.00 71.1 30.4
10/18/202213:00 | 22 75 | 056 | 0.00 | 0.00 76.7 283
10/18/2022 14:00 | 234 | 822 | 047 | 0.00 | 0.00 81.6 277
10/18/202215:00 | 205 | 699 | 0.64 | 0.00 | 0.00 83.4 277
10/18/202216:00 | 224 | 7.79 | 1.30 | 0.00 | 0.00 81.6 279
10/18/2022 17:00 | 22.1 7.7 | 0.00 | 0.00 | 0.00 83.5 278
10/18/2022 18:00 | 227 | 8.06 | 0.00 | 0.00 | 0.00 83.9 277
10/18/202219:00 | 21.7 | 7.75 | 0.00 | 0.00 | 0.00 84.9 275
10/18/202220:00 | 219 | 7.89 | 0.00 | 0.00 | 0.00 84.8 274
10/18/2022 21:00 | 20.4 73 1.54 | 0.00 | 0.00 85.0 273
10/18/202222:00 | 20.5 | 731 | 025 | 0.00 | 0.00 85.9 272
10/18/202223:00 | 20 7.09 | 0.00 | 0.00 | 0.00 85.4 273
AQ4 10/19/20220:00 | 22.1 | 7.98 | 046 | 0.00 | 0.00 39.4 85.8 273
10/19/20221:00 | 224 | 7.97 | 0.77 | 0.00 | 0.00 85.2 273
10/19/20222:00 | 234 | 7.95 | 2.44 | 0.00 | 0.00 83.9 279
10/19/20223:00 | 259 83 | 0.00 | 0.00 | 0.00 80.6 29.0
10/19/20224:00 | 493 | 163 | 0.00 | 0.00 | 0.00 797 294
10/19/20225:00 | 256 | 6.49 | 0.51 | 0.00 | 0.00 83.0 28.8
10/19/2022 6:00 28 744 | 0.00 | 0.00 | 0.00 76.5 30.1
10/19/20227:00 | 27.9 | 7.33 | 0.00 | 0.00 | 0.00 729 316
10/19/20228:00 | 287 | 7.71 | 3.08 | 0.00 | 0.00 59.1 26.8
10/19/20229:00 | 342 | 991 | 7.67 | 0.00 | 0.00 58.8 215
10/19/2022 10:00 | 30.7 | 9.19 “1'3 1.85 | 0.00 60.9 20.6
10/19/2022 11:00 | 225 | 656 | 7.32 | 0.00 | 0.00 60.7 193
TA Luft - - 200 | 350 - - -
Hourly EU - - 200 | 350 - - -
\I’J;ﬁlliets WH.O Aml{ient
Air Quality - - - - - - -
Guideline Value
Average 2503 | 8.09 | 1.60 | 0.08 | 0.00 39.4 78.1 272
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 120 - -
";;El‘gs WHO Ambient
Air Quality 45 15 25 40 100 - -
Guideline Value
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Figure 8 Measurement Graphs for Location AQ4
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6. ASSESSMENT
The air quality measurement study was carried out with the aim of determining the air pollutants
on ambient air quality. Results were assessed according to the TA LUFT, EU Council Directive
2008/50/EC and WHO limit values and this report was prepared. According to air quality

measurement studies, background air quality values are comply with air quality standards.
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AIRS Air Quality Management Services Ltd
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1. INTRODUCTION

This report has been prepared with the aim of determining the air quality in the sensitive receptors located in the
impact area of the The Greater Malé Waste to Energy Project. Air quality results were determined for PM o, PM, s,
NO», SO,, TSP and Os parameters.

2. MEASUREMENT METHODS

PM,o, PM> s, SO,, and NO, parameters were monitored by using air quality monitoring stations based on sensor
technology. TSP’s were measured by dust sampling devices conforming to the international HSE-MDHS 14/3.
Ideally as recommended in the EIA report air quality should be measured 24 hours at each station, all

measurements were made at each point within this framework 24 hours a day.

The US EPA refers to the term 'air sensor' as a class of non-regulatory technology that is low-cost, portable,
capable of measuring several pollutants simultaneously, and often easier to operate than regulatory stations. For
example, monitoring air pollution with reference measurement methods (regulatory stations) requires skilled
operators to maintain and calibrate measuring instruments. On the other hand, air sensors describe the hardware
and software set that can be operated without human intervention and enable unskilled users to monitor air

pollution without additional technical knowledge.

Sensor specifications which are used for measurement study are shown below.

Sensor Home Sensor Type Accuracy r=score’ Ronge

PS5 Loser soaliering LEL O o 1000 pgfm®
P10 Loser scoliering 0 0 to 1000 pgfm®
MO Elecing chemicol <082 0 lo 5000 ppb
L Elecino chamicol {12 0 to 5000 ppb
T r g a0 K Q& AL Bo S
HummieZiky LM G 1% i Fo Y5%

The accuracy of these low-cost sensors is as critical as measuring the air quality. With the smart calibration
process, low-cost sensors are corrected and accurate compared to reference stations. The Smart Calibration

Algorithm consists of the below operational steps shown figure below.
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Sensor Units were calibrated using reference stations for a period before the deployment. The calibration process

for particle matter and gas pollutants measurement is explained below.

Table 1 Calibration Process for Pollutants

Descrioti Methodology
escription
P NO:-502-03 PM10-PM: s

Installation Near Reference Station (3/4 meters) Near Reference Station (3/4 meters)

Pre-Test Quality Check in zero air conditions Quality Check in zero air conditions

Co-Located Period 4-5 weeks 8 weeks

Sampling Period 30 seconds. Hourly mean is used because 60 seconds. Hourly mean is used because the
the reference station measurements are reference station measurements are hourly.
hourly.

Validation Cross-validation is used. Also, some ranges | Cross-validation is used. Also, some ranges of
of measurement are eliminated, where the measurement are eliminated, where the
reference station is not available. reference station is not available.

Calibration Procedure is obtained via R? and spearman correlation | is obtained via R? and spearman correlation

Calibration Result for PM

The corrected measurement results after the Smart Calibration Process are shown in the figures below. The
correlation between Sensor Unit’s PM,.s measurements between Reference Station’s PM,.s measurements

for hourly and daily mean of data is 0.73, and the correlation between Sensor Unit’s PMo measurements

between Reference Station’s PMiomeasurements for hourly and daily mean of data is 0.77.
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Calibration Result for Gases

The corrected measurement results after the Smart Calibration Process are shown in the figures below. The
correlation between Sensor Unit’'s NO, measurements between Reference Station’s NO, measurements for
hourly and daily mean of data is respectively 0.823, 0.898
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2.1. FIELD APPLICATION

This section describes how the measurements, the general methodology of which is given above, are applied
in the field.

Preliminary Preparations

Preliminary preparations for air quality measuring stations with sensors include factory calibrations and field
calibrations. Factory calibrations are provided by the sensor manufacturer. Stations capable of making
reference measurements were used for field calibrations, as described above. For this purpose, a 1-month
comparison measurement was carried out at a reference station in the Turkish air quality monitoring network
and the calibration factors were applied.

For TSP measurements, filter conditioning was carried out in the laboratory. For this purpose, cassettes and
filters were conditioned for 24 hours in a room conditioned at 25 degrees Celsius and 50% humidity and were
tared.

During Measurements

Air quality measurements were made with four sets of devices. AQ1, AQ2, AQ3 and ASR2 measurements were
made with these devices on the first day, and ASR 3, ASR5 and AQ4 points were measured on the second day.

The locations of the sampling points are determined in the macro scale ESIA report. A site visit was made and
a location was determined at the micro scale where the devices would be placed.

Measurements were made at a height of 1.5 to 4 meters from the ground, depending on the suitability of the
sampling point.

24-hour measurements were made at each point. Parameters measured with sensor devices consist of the
averages of instantaneous measurements taken at 10-minute intervals. For TSP measurements, 24-hour
uninterrupted sampling was carried out.

After Measurements

The values after the measurements were taken by reading directly on the air quality measuring devices with
sensors.

In TSP measurements, the filters were brought to the laboratory, conditioned for 24 hours at 25 degrees Celsius
and 50% humidity for 24 hours and weighed. The 24-hour dust amount was found by subtracting the last
weighing result from the first weighing result.
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3. MEASUREMENT LOCATION

For the Preconstruction baseline environmental assessment of the ambient air quality was conducted at seven

locations: 6 locations at Thilafushi (AQI, AQ2, and AQ3 in the EIA and the ASR 2, ASR3 and ASRS5

recommended for monitoring in the EIA Report) and one location at Villingili (AQ4).

Table 2 Sampling Point Coordinates and Sampling dates

1 AQ1 Represents dense industrial area 650
2 AQ2 Represents dense industrial area 1000
3 AQ3 Represents dense industrial area 500
4 ASR2 Represents dense industrial area 700
5 ASR3 Represents dense industrial area 500
p ASRS Represents dense industrial area 1000

AQ4 Represe_nts dense housing and 4500
7 population area
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Within the scope of the project, particle matter (PMio-PM25), NO2, SO2 AND TSP emissions were

4. LEGAL FRAMEWORK

measured. It is known that Maldives does not have a national air quality policy. Therefore, international
standards were used for the evaluation. WHO defines limit values in “Air quality guidelines for
particulate matter, ozone, nitrogen dioxide and sulfur dioxide” document. European Union directives
also have limit values for air pollution prevention (EU Council Directive 2008/50/EC relating to health
based standards and objectives for a number of pollutants in ambient air). Germany has an air pollution
control regulation titled "Technical Instructions on Air Quality Control" (Technische Anleitung zur
Reinhaltung der Luft) and commonly referred to as the TA Luft and determines the limit values to
protect the general public and the neighborhood against harmful effects of air pollution on the
environment. Comparison of these limit values and chosen parameters and values for the modeling

study according to these standards are shown in Table 3.

Table 3. Limit Values Stipulated in the International Legislation

24 h 50 pg/m? 50 pg/m? 45 pg/m? 45 pg/m?
Particular Matter ours Herm Herm Hem Hem
<10 PM
um (PMio) 1-year 40 pg/m? 40 pg/m? 15 pg/m? 15 pg/m?
15
. 24 hours - - (not to be exceeded more 15
Particular Matter than 3-4 times a year)
<2.5 um (PM25)
1-year - 20 5 5
1-hour 200 ug/m? 200 ug/m? - 200 pg/m?
Nitrogen Dioxide
24 hours - - 25 pg/m? 25 pg/m?
(NOx)
1-year 40 pg/m? 40 pg/m? 10 pg/m? 10 pg/m?
1-hour 350 pg/m? 350 pg/m? - 350 pg/m?
Sulphur Dioxide
24 hours 125 pg/m? 125 pg/m? 40 pg/m? 40 pg/m?
(SO2)
1-year 50 pg/m? - - 50 pg/m?
TSP* - ; - - -

*There is no limit value for TSP.
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S. RESULTS

Table 4 Measurement Results for Location 1

2022-11-28 12:00:00 | 39.40 | 936 | 100.00 | 3635 48.08 36.81
2022-11-28 13:00:00 | 39.50 | 875 | 105.13 | 38.14 52.07 35.03
2022-11-28 14:00:00 | 4030 | 8.98 | 78.64 14.22 50.72 35.88
2022-11-28 15:00:00 | 64.10 | 1990 | 60.71 19.63 49.49 36.03
2022-11-28 16:00:00 | 3250 | 11.10 | 80.30 20.60 53.42 33.39
2022-11-28 17:00:00 | 31.70 | 11.70 | 43.75 8.23 60.93 28.95
2022-11-28 18:00:00 | 53.70 | 2130 | 2536 11.87 65.20 27.35
2022-11-28 19:00:00 | 30.80 | 1220 | 19.55 10.93 67.87 26.58
2022-11-28 20:00:00 | 26.30 | 1040 | 8.70 24.32 70.14 26.16
2022-11-28 21:00:00 | 24.10 | 9.75 11.27 31.43 7171 25.89
2022-11-28 22:00:00 | 23.70 | 9.72 7.30 28.19 73.18 25.56
AO1 2022-11-28 23:00:00 | 23.00 | 9.61 12.38 41.85 114 74.69 25.35
2022-11-29 00:00:00 | 24.10 | 1030 | 4.8 37.32 75.95 25.12
2022-11-29 01:00:00 | 22.10 | 9.40 8.70 23.44 77.16 24.94
2022-11-29 02:00:00 | 20.00 | 8.59 10.18 27.51 78.42 25.01
2022-11-29 03:00:00 | 20.70 | 9.10 7.60 19.00 79.07 24.84
2022-11-29 04:00:00 | 19.10 | 8.20 1.80 17.40 80.35 24.57
2022-11-29 05:00:00 | 3040 | 11.00 | 14.97 18.15 81.13 25.00
2022-11-29 06:00:00 | 22.80 | 4.93 | 36.02 39.22 78.56 28.28
2022-11-29 07:00:00 | 3540 | 8.46 | 10155 | 49.17 68.75 31.86
2022-11-29 08:00:00 | 44.90 | 11.40 | 91.89 53.55 62.93 33.89
2022-11-29 09:00:00 | 43.10 | 10.60 | 100.17 | 81.78 58.81 34.92
2022-11-29 10:00:00 | 41.10 | 9.31 80.30 46.30 57.54 35.09
2022-11-29 11:00:00 | 40.70 | 8.42 | 73.68 40.00 5542 35.70
TA Luft - - 200 350 - - -
Hourly EU - - 200 350 - - -
Limit WHO Ambient Air
Values Quality Guideline - - - - - - -
Value
24 h Average 33.06 | 1052 | 45.18 30.78 121.14 66.32 29.68
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
Limit WHO Ambient Air
Values Quality Guideline 45 15 25 40 - - -
Value
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Table 5 Measurement Results for Location 2

2022-11-2812:00:00 | 349 | 89 | 0.00 | 0.00 44.86 3391
2022-11-28 13:00:00 | 356 | 9.75 | 0.00 | 0.00 45.96 33.11
2022-11-28 14:00:00 | 40.6 | 12.1 | 0.00 | 0.00 47.06 32.41
2022-11-28 15:00:00 | 36.1 | 11.1 | 0.00 | 0.00 48.98 31.32
2022-11-28 16:00:00 34 1.6 | 0.00 | 0.0 54.28 29.21
2022-11-28 17:00:00 | 35 13 | 000 [ 0.00 58.86 27.52
2022-11-28 18:00:00 | 855 | 334 | 0.00 | 0.00 61.07 26.55
2022-11-2819:00:00 | 359 | 14.1 | 0.00 | 0.00 61.37 26.26
2022-11-28 20:00:00 | 519 | 20.8 | 0.00 | 0.00 64.69 25.92
2022-11-2821:00:00 | 49 | 202 | 0.00 | 0.00 66.15 25.59
2022-11-2822:00:00 | 396 | 163 | 0.00 | 0.00 66.17 25.50
AQ2 2022-11-28 23:00:00 | 363 15 0.00 | 0.00 1175 67.50 25.25
2022-11-29 00:00:00 | 512 | 215 | 0.00 | 0.00 67.74 25.13
2022-11-29 01:00:00 | 347 | 147 | 0.00 | 0.00 68.55 2472
2022-11-29 02:00:00 | 347 | 14.8 | 0.00 | 0.00 73.09 24.79
2022-11-29 03:00:00 | 347 15 0.00 | 0.00 71.68 24.32
2022-11-29 04:00:00 | 27.1 114 | 000 | 0.00 72.08 24.89
2022-11-29 05:00:00 | 274 | 8.63 | 0.00 | 0.00 62.09 29.40
2022-11-29 06:00:00 | 353 | 9.88 | 0.00 | 0.00 51.95 3247
2022-11-29 07:00:00 | 483 | 144 | 0.00 | 0.00 49.63 33.20
2022-11-29 08:00:00 38 103 | 0.00 | 0.00 48.56 33.43
2022-11-29 09:00:00 159 | 544 | 0.00 | 0.00 48.72 33.45
2022-11-29 10:00:00 | 359 | 931 | 0.00 | 0.00 47.73 33.72
2022-11-29 11:00:00 | 362 | 9.78 | 0.00 | 0.00 48.97 33.18

TA Luft - - 200 350 - - -

Hourly EU - - 200 350 - - -

\I;;:;Lts WHO. Ambi.ent .Air
Quality Guideline - - - - - - -
Value

Average 44.87 | 1585 | 0.00 | 0.00 71.75 58.24 28.97

TA Luft 50 - - 125 - - .

D'ail'y EU 50 - - 125 - - -

‘?;;;“e‘s WHO Ambient Air
Quality Guideline 45 15 25 40 - - -
Value
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Figure 3 Measurement Graphs for Location AQ2
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Table 6 Measurement Results for Location 3

2022-11-28 12:00:00 | 814 226 | 5492 | 4.30 45.03 37.75
2022-11-28 13:00:00 | 46.6 128 | 44.06 | 0.00 53.09 34.22
2022-11-28 14:00:00 | 30.6 734 | 28.69 | 0.00 56.75 33.11
2022-11-28 15:00:00 | 334 925 | 2152 | 1521 58.51 32.01
2022-11-28 16:00:00 | 349 111 | 22.08 | 2.96 62.40 30.26
2022-11-28 17:00:00 | 31.8 11.3 18.08 | 0.00 68.41 28.22
2022-11-28 18:00:00 | 304 11.3 0.00 0.00 72.40 27.43
2022-11-28 19:00:00 | 226 8.11 0.00 0.00 73.14 27.21
2022-11-28 20:00:00 | 27.8 10.4 0.00 0.00 73.80 27.19
2022-11-28 21:00:00 21 75 0.00 0.00 74.37 27.11
2022-11-28 22:00:00 | 20.1 7.23 0.00 0.00 76.34 27.04
AQ3 2022-11-28 23:00:00 | 20.5 7.56 0.00 0.00 208.34 77.30 26.84
2022-11-29 00:00:00 | 20.2 7.63 0.00 0.00 78.29 26.64
2022-11-29 01:00:00 | 20.7 7.97 3.64 0.00 79.88 26.55
2022-11-29 02:00:00 | 179 7.01 0.00 8.33 82.44 26.33
2022-11-29 03:00:00 | 219 8.84 0.00 5.58 82.34 26.35
2022-11-29 04:00:00 | 237 10 2.44 9.13 83.58 26.00
2022-11-29 05:00:00 | 198 7.65 0.00 3.32 82.34 26.71
2022-11-29 06:00:00 | 234 6.57 0.00 0.00 72.13 30.01
2022-11-29 07:00:00 | 291 8.19 0.00 0.00 67.42 31.01
2022-11-29 08:00:00 30 8.11 5.87 0.00 66.12 31.63
2022-11-29 09:00:00 | 292 7.37 0.00 | 1241 64.65 32.15
2022-11-29 10:00:00 | 342 9.22 6.83 | 2125 64.45 32.37
2022-11-29 11:00:00 | 30.2 6.91 28.25 | 8.86 62.03 33.26

TA Luft - - 200 350 - - -

Hourly EU - - 200 350 - - -

Limit ™ wH 6 Ambient Air
Values | a1ty Guideline - - - - - - -
Value

Average 2923 | 9.25 9.85 3.81 208.34 69.88 29.48

TA Luft 50 - - - - - -

Daily EU 50 - - _ _ _ _

Limit vy 6 A mbient Air
Values | (,4lity Guideline 45 15 25 ; ; - ;
Value
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Figure 4 Measurement Graphs for Location AQ3
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Table 7 Measurement Results for Location 4

2022-11-28 12:00:00 31 592 | 0.00 | 0.00 54.97 35.11
2022-11-28 13:00:00 326 | 677 | 000 | 0.00 54.67 34.87
2022-11-28 14:00:00 29.5 6.29 0.00 | 0.00 57.21 33.86
2022-11-28 15:00:00 292 | 728 | 000 | 0.00 60.63 32.33
2022-11-28 16:00:00 | 435 | 141 | 0.00 | 0.00 63.30 30.94
2022-11-28 17:00:00 92.4 35.2 0.00 | 0.00 69.59 27.76
2022-11-28 18:00:00 242 | 919 | 0.00 | 0.00 73.88 26.62
2022-11-28 19:00:00 | 614 | 255 | 0.00 | 0.00 75.67 26.33
2022-11-28 20:00:00 33.4 13.9 0.00 | 0.00 78.15 26.03
2022-11-28 21:00:00 182 | 725 | 000 | 0.00 79.84 25.84
2022-11-2822:00:00 | 223 | 931 | 0.0 | 0.00 80.59 25.58
ASR2 2022-11-28 23:00:00 279 122 | 0.00 | 0.00 $708 82.51 25.40
2022-11-29 00:00:00 17.6 7.69 0.00 | 0.00 84.94 25.30
2022-11-29 01:00:00 145 | 626 | 0.0 | 0.00 84.50 25.16
2022-11-29 02:00:00 12 5.33 0.00 | 0.00 86.76 25.09
2022-11-29 03:00:00 105 | 486 | 0.00 | 0.00 88.46 24.95
2022-11-29 04:00:00 114 5.42 0.00 | 0.00 89.06 24.81
2022-11-29 05:00:00 894 | 394 | 0.00 | 0.00 89.34 25.39
2022-11-29 06:00:00 187 | 424 | 0.00 | 0.00 74.08 30.52
2022-11-29 07:00:00 422 11.8 0.00 | 0.00 64.96 32.86
2022-11-29 08:00:00 32.7 7.01 0.00 | 0.00 60.12 34.40
2022-11-29 09:00:00 32 63 | 0.00 | 0.00 58.01 35.00
2022-11-29 10:00:00 50.1 13.2 0.00 | 0.00 57.65 35.26
2022-11-29 11:00:00 346 | 698 | 000 | 0.00 57.40 35.42
TA Luft - - 200 | 350 - - R
Hourly EU - - 200 | 350 - - -
";;:l‘gs WHO Ambient Air
Quality Guideline - - - - - - -
Value
Average 3045 | 9.83 | 0.00 | 0.00 57.08 71.93 29.37
TA Luft 50 - - 125 . - R
D.ail'y EU 50 - - 125 - - -
";;{:1‘:; WHO Ambient Air
Quality Guideline 45 15 25 40 - - -
Value

- Page 19/27



cairs

Figure 5 Measurement Graphs for Location ASR2
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11/29/2022 15:00 38.1 13 66.43 | 36.03 63.92 29.45
11/29/2022 16:00 325 | 115 | 51.50 | 106.85 68.16 28.39
11/29/2022 17:00 28.5 | 996 | 41.59 | 40.63 69.41 28.18
11/29/2022 18:00 297 | 106 | 47.38 | 1997 71.13 28.01
11/29/2022 19:00 325 | 121 | 41.17 | 8795 72.74 27.63
11/29/2022 20:00 288 | 106 | 4656 | 62.70 73.74 27.59
11/29/2022 21:00 29.7 | 112 | 30.00 | 66.08 73.87 27.33
11/29/2022 22:00 273 | 103 | 3041 | 100.09 74.95 27.08
11/29/2022 23:00 266 | 102 | 2507 | 96.16 75.80 26.86
11/30/2022 0:00 249 | 9.63 | 23.16 | 5395 76.67 26.60
11/30/2022 1:00 234 | 886 | 33.30 | 52.99 77.99 26.89
ASR3 11/30/2022 2:00 252 | 9.62 | 3330 | 4485 119.33 78.72 27.05
11/30/2022 3:00 39.7 | 156 | 4672 | 8732 79.00 27.42
11/30/2022 4:00 92.8 | 424 | 63.15 | 8492 89.08 25.54
11/30/2022 5:00 50.7 | 234 | 40.04 | 1877 91.91 26.10
11/30/2022 6:00 46.2 17 | 6870 | 7993 81.75 30.05
11/30/2022 7:00 60.7 | 202 | 5629 | 7347 73.88 32.16
11/30/2022 8:00 572 | 177 | 6540 | 7641 71.65 33.28
11/30/2022 9:00 49 137 | 112,58 | 59.74 67.31 34.21
11/30/2022 10:00 59.8 | 17.9 | 8278 | 2629 61.42 34.18
11/30/2022 11:00 614 | 222 | 11325 | 8721 71.69 30.61
1172972022 12:00 526 | 211 | 4157 | 2975 80.79 28.32
11/29/2022 13:00 192 | 485 | 4746 | 110.08 83.39 30.58
11/29/2022 14:00 36.6 | 126 | 5298 | 87.87 82.46 30.36
TA Luft - - 200 | 200 - - R
Hourly EU - - 200 | 350 - - -
oamit - [TTWHO Ambient Air
Quality Guideline - - - - - - -
Value
Average 40.55 | 14.84 | 52.53 | 66.25 119.33 75.48 28.91
TA Luft 50 - - 125 - - _
Daily EU 50 - - 125 - - _
amit "WHO Ambient Air
Quality Guideline 45 15 25 40 - - -

Value




Figure 6 Measurement Graphs for Location ASR3
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Table 9 Measurement Results for Location 6

11/29/202215:00 | 245 8.21 0.00 | 0.00 72.53 28.31
11/29/2022 16:00 21 7.26 0.00 | 0.00 76.44 27.64
11/29/202217:00 | 203 7.09 0.00 | 0.00 77.32 27.50
11/29/2022 18:00 | 19.4 6.95 0.00 | 0.00 80.05 27.34
11/29/2022'19:00 | 20.1 7.45 0.00 | 0.00 80.87 27.07
11/29/202220:00 | 17.9 6.7 0.00 | 0.00 82.22 26.83
11/29/202221:00 | 185 7.06 0.00 | 0.00 82.75 26.73
11/29/2022 22:00 18 6.89 0.00 | 0.00 83.19 26.75
11/29/202223:00 | 163 6.36 0.00 | 0.00 84.07 26.45
11/30/2022 0:00 16.7 6.73 0.00 | 0.00 85.27 26.28
11/30/2022 1:00 15.4 6.05 0.00 | 0.00 86.00 26.52
ASRS 11/30/2022 2:00 16.4 6.39 0.00 | 0.00 8421 85.83 26.73
11/30/20223:00 | 233 9.26 0.00 | 0.00 85.39 27.16
11/30/20224:00 | 521 25 0.00 | 0.00 94.24 25.51
11/30/20225:00 | 313 15 0.00 | 0.00 93.45 26.27
11/30/20226:00 | 318 11.6 0.00 | 0.00 85.30 29.49
11/30/2022 7:00 37 10.8 0.00 | 0.00 7441 32.07
11/30/2022 8:00 40 11 0.00 | 0.00 69.88 33.11
11/30/20229:00 | 418 10.5 0.00 | 0.00 66.03 34.54
11/30/202210:00 | 436 11 0.00 | 0.00 64.16 34.76
11/30/2022 11:00 | 574 22 0.00 | 0.00 78.45 29.21
11/29/2022 12:00 43 15.6 0.00 | 0.00 80.64 29.99
11/29/2022 13:00 |  30.9 10.1 0.00 | 0.00 83.41 30.47
11/29/2022 14:00 | 295 9.59 0.00 | 0.00 82.33 30.27
TA Luft - - 200 | 350 - - R
Hourly EU - - 200 | 350 - - -
";;:l‘gs WHO Ambient
Air Quality - - - - - - -
Guideline Value
Average 2859 | 10.19 | 0.00 | 0.00 84.21 80.59 28.63
TA Luft 50 - - 125 . - R
Daily EU 50 - - 125 . - _
\I’l;::lﬁets WHp Amlfient
Air Quality 45 15 25 40 - - -

Guideline Value
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Figure 7 Measurement Graphs for Location ASR2
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Table 10 Measurement Results for Location 7
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11-29-2022 12:00 | 287 924 | 11.26 0.00 69.99 29.39
11-29-2022 13:00 | 26.4 8.64 0.00 0.00 71.47 28.87
11-29-2022 14:00 | 27.6 9.65 0.45 0.00 73.42 28.27
11-29-2022 15:00 | 247 8.73 0.00 0.00 73.92 27.69
11-29-2022 16:00 | 234 8.32 0.00 0.00 76.85 27.70
11-29-2022 17:00 | 238 8.54 0.00 0.00 76.39 27.59
11-29-2022 18:00 25 9.26 0.00 0.00 77.58 27.41
11-29-2022 19:00 | 242 8.99 0.00 0.00 78.54 27.34
11-29-202220:00 | 228 8.53 0.00 0.00 78.43 27.03
11-29-2022 21:00 | 211 7.86 0.00 0.00 78.92 26.97
11-29-2022 22:00 23 8.86 0.00 0.00 79.91 26.86
AO4 11-29-202223:00 | 224 8.72 0.00 0.00 63,20 80.31 26.63
11-30-20220:00 | 21.3 8.09 0.00 0.00 81.18 27.00
11-30-2022 1:00 | 204 7.51 0.00 0.00 81.19 27.25
11-30-20222:00 | 394 16 3.63 0.00 82.45 27.31
11-30-20223:00 | 592 28.6 247 0.00 91.56 24.96
11-30-20224:00 | 377 18.4 0.00 0.00 91.78 25.34
11-30-2022 5:00 | 377 17.7 9.51 0.00 92.15 26.45
11-30-2022 6:00 39 158 | 13.65 0.00 87.35 28.61
11-30-20227:00 | 295 10.7 0.00 0.00 85.91 29.20
11-30-20228:00 | 38.8 13.4 4.10 0.00 81.44 30.47
11-30-20229:00 | 333 11 23.22 0.00 79.79 30.30
11-30-202210:00 | 3538 165 | 2329 1.85 92.80 26.78
11-30-2022 11:00 | 50.8 20.4 5.11 0.00 84.65 28.41
TA Luft - - 200 350 - -
Hourly EU - - 200 350 - -
\];l;;:ll:ats WH.O Amlfient
Air Quality - - - - - -
Guideline Value
Average 30.67 | 12.06 | 4.03 0.08 63.20 81.17 27.66
TA Luft 50 - - 125 - -
Daily EU 50 - - 125 - -
‘II‘;:::?S WHO Amlfient
Air Quality 45 15 25 40 - -
Guideline Value
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Figure 8 Measurement Graphs for Location AQ4
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6. ASSESSMENT
The air quality measurement study was carried out with the aim of determining the air pollutants
on ambient air quality. Results were assessed according to the TA LUFT, EU Council Directive
2008/50/EC and WHO limit values and this report was prepared. According to air quality

measurement studies, background air quality values are comply with air quality standards.
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1. INTRODUCTION

This report has been prepared with the aim of determining the air quality in the sensitive receptors located in the
impact area of the The Greater Malé Waste to Energy Project. Air quality results were determined for PM o, PM3 s,
NO3, SO, TSP and O3 parameters.

2. MEASUREMENT METHODS

PMio, PMz5, SO, and NO; parameters were monitored by using air quality monitoring stations based on sensor
technology. TSP’s were measured by dust sampling devices conforming to the international HSE-MDHS 14/3.
Ideally as recommended in the EIA report air quality should be measured 24 hours at each station, all

measurements were made at each point within this framework 24 hours a day.

The US EPA refers to the term 'air sensor' as a class of non-regulatory technology that is low-cost, portable,
capable of measuring several pollutants simultaneously, and often easier to operate than regulatory stations. For
example, monitoring air pollution with reference measurement methods (regulatory stations) requires skilled
operators to maintain and calibrate measuring instruments. On the other hand, air sensors describe the hardware
and software set that can be operated without human intervention and enable unskilled users to monitor air

pollution without additional technical knowledge.

Sensor specifications which are used for measurement study are shown below.

Sensor Home Sensor Type Accuracy r=score’ Ronge

PS5 Loser soaliering LEL O o 1000 pgfm®
P10 Loser scoliering 0 0 to 1000 pgfm®
MO Elecing chemicol <082 0 lo 5000 ppb
L Elecino chamicol {12 0 to 5000 ppb
T r g a0 K Q& AL Bo S
HummieZiky LM G 1% i Fo Y5%

The accuracy of these low-cost sensors is as critical as measuring the air quality. With the smart calibration
process, low-cost sensors are corrected and accurate compared to reference stations. The Smart Calibration

Algorithm consists of the below operational steps shown figure below.

- Page 6 /27



cairs

= UJaility wia

4.

T ahratow  Vebdoton

L L

appegebel v ol
i » cole o

¥ et

Sensor Units were calibrated using reference stations for a period before the deployment. The calibration process

for particle matter and gas pollutants measurement is explained below.

Table 1 Calibration Process for Pollutants

- Methodology
Description
NO:-S0:-03 PMi10-PM2.s
Installation Near Reference Station (3/4 meters) Near Reference Station (3/4 meters)
Pre-Test Quality Check in zero air conditions Quality Check in zero air conditions

Co-Located Period

4-5 weeks

8 weeks

of measurement are eliminated, where the
reference station is not available.

Sampling Period 30 seconds. Hourly mean is used because 60 seconds. Hourly mean is used because the
the reference station measurements are reference station measurements are hourly.
hourly.

Validation Cross-validation is used. Also, some ranges | Cross-validation is used. Also, some ranges of

measurement are eliminated, where the
reference station is not available.

Calibration Procedure

is obtained via R? and spearman correlation

is obtained via R? and spearman correlation

Calibration Result for PM

The corrected measurement results after the Smart Calibration Process are shown in the figures below. The

correlation between Sensor Unit’s PM;s measurements between Reference Station’s PM;,s measurements

for hourly and daily mean of data is 0.73, and the correlation between Sensor Unit’s PMo measurements

between Reference Station’s PMiomeasurements for hourly and daily mean of data is 0.77.
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Calibration Result for Gases

The corrected measurement results after the Smart Calibration Process are shown in the figures below. The
correlation between Sensor Unit’s NO, measurements between Reference Station’s NO, measurements for
hourly and daily mean of data is respectively 0.823, 0.898

- Page 8 /27



aairs

2.1. FIELD APPLICATION

This section describes how the measurements, the general methodology of which is given above, are applied
in the field.

Preliminary Preparations

Preliminary preparations for air quality measuring stations with sensors include factory calibrations and field
calibrations. Factory calibrations are provided by the sensor manufacturer. Stations capable of making
reference measurements were used for field calibrations, as described above. For this purpose, a 1-month
comparison measurement was carried out at a reference station in the Turkish air quality monitoring network
and the calibration factors were applied.

For TSP measurements, filter conditioning was carried out in the laboratory. For this purpose, cassettes and
filters were conditioned for 24 hours in a room conditioned at 25 degrees Celsius and 50% humidity and were
tared.

During Measurements

Air quality measurements were made with four sets of devices. AQ1, AQ2, AQ3 and ASR2 measurements were
made with these devices on the first day, and ASR 3, ASR5 and AQ4 points were measured on the second day.

The locations of the sampling points are determined in the macro scale ESIA report. A site visit was made and
a location was determined at the micro scale where the devices would be placed.

Measurements were made at a height of 1.5 to 4 meters from the ground, depending on the suitability of the
sampling point.

24-hour measurements were made at each point. Parameters measured with sensor devices consist of the
averages of instantaneous measurements taken at 10-minute intervals. For TSP measurements, 24-hour
uninterrupted sampling was carried out.

After Measurements

The values after the measurements were taken by reading directly on the air quality measuring devices with
sensors.

In TSP measurements, the filters were brought to the laboratory, conditioned for 24 hours at 25 degrees Celsius
and 50% humidity for 24 hours and weighed. The 24-hour dust amount was found by subtracting the last
weighing result from the first weighing result.
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3. MEASUREMENT LOCATION

For the Preconstruction baseline environmental assessment of the ambient air quality was conducted at seven

locations: 6 locations at Thilafushi (AQ1, AQ2, and AQ3 in the EIA and the ASR 2, ASR3 and ASRS5

recommended for monitoring in the EIA Report) and one location at Villingili (AQ4).

Table 2 Sampling Point Coordinates and Sampling dates

1 AQ1 Represents dense industrial area 650
2 AQ2 Represents dense industrial area 1000
3 AQ3 Represents dense industrial area 500
4 ASR?2 Represents dense industrial area 700
5 ASR3 Represents dense industrial area 500
6 ASRS Represents dense industrial area 1000

AQ4 Represe.nts dense housing and 4500
7 population area
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4. LEGAL FRAMEWORK

aairs

Within the scope of the project, particle matter (PMio-PMz5), NO2, SO2 AND TSP emissions were

measured. It is known that Maldives does not have a national air quality policy. Therefore, international

standards were used for the evaluation. WHO defines limit values in “Air quality guidelines for

particulate matter, ozone, nitrogen dioxide and sulfur dioxide” document. European Union directives

also have limit values for air pollution prevention (EU Council Directive 2008/50/EC relating to health

based standards and objectives for a number of pollutants in ambient air). Germany has an air pollution

control regulation titled "Technical Instructions on Air Quality Control" (Technische Anleitung zur

Reinhaltung der Luft) and commonly referred to as the TA Luft and determines the limit values to

protect the general public and the neighborhood against harmful effects of air pollution on the

environment. Comparison of these limit values and chosen parameters and values for the modeling

study according to these standards are shown in Table 3.

Table 3. Limit Values Stipulated in the International Legislation

24 h 50 pg/m? 50 pg/m3 45 ug/m? 45 ug/m?
Particular Matter ours nem ngm ngm nem
<10 PM
wm (PMio) -year 40 pg/m? 40 pg/m? 15 ug/m? 15 pg/m?
15
cul 24 hours - - (not to be exceeded more 15
Particular Matter than 3-4 times a year)
<2.5 pm (PM2.s)
1-year - 20 5 5
1-hour 200 pg/m? 200 pg/m? - 200 pg/m?
Nitrogen Dioxide
24 hours - - 25 pg/m? 25 pg/m?
(NOx)
1-year 40 pg/m? 40 pg/m? 10 pg/m? 10 pg/m?
1-hour 350 pg/m? 350 pg/m? - 350 pg/m?
Sulphur Dioxide
24 hours 125 pg/m? 125 pg/m? 40 pg/m’ 40 pg/m’
(SO2)
1-year 50 pg/m? - - 50 pg/m?
TSP* - - - - -

*There is no limit value for TSP.
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5. RESULTS

Table 4 Measurement Results for Location 1

2022-12-21 13:00:00 16.1 2.77 0.00 0.00 76.82 31.10
2022-12-2114:00:00 | 239 7.71 0.00 0.00 82.19 29.40
2022-12-21 15:00:00 19.2 3.86 0.00 0.00 77.60 31.46
2022-12-2116:00:00 | 32.8 8.1 0.00 0.00 69.71 33.08
2022-12-2117:00:00 | 30.5 8.93 0.00 0.00 71.84 30.93
2022-12-21 18:00:00 | 24.6 9.22 0.00 0.00 82.14 27.72
2022-12-21 19:00:00 17.4 6.59 0.00 0.00 86.71 27.30
2022-12-21 20:00:00 17.1 7.59 0.00 0.00 90.13 26.12
2022-12-21 21:00:00 14.4 7.19 0.00 0.00 93.97 25.65
2022-12-21 22:00:00 13 6.2 0.00 0.00 93.62 25.99
2022-12-21 23:00:00 14.1 6.76 0.00 0.00 93.66 26.04
Q1 2022-12-22 00:00:00 11.3 5.7 0.00 0.00 L6641 95.56 26.02
2022-12-2201:00:00 | 936 | 4.69 0.00 0.00 95.57 26.08
2022-12-22 02:00:00 11.6 5.62 0.00 0.00 94.60 26.14
2022-12-22 03:00:00 12.5 5.98 0.00 0.00 94.47 26.25
2022-12-22 04:00:00 13.1 6.23 0.00 0.00 94.34 26.27
2022-12-22 05:00:00 12,5 5.79 0.00 0.00 94.33 26.52
2022-12-22 06:00:00 13 5.83 0.00 0.00 94.41 26.85
2022-12-22 07:00:00 14.6 571 0.00 0.00 92.30 27.75
2022-12-22 08:00:00 | 23.1 7.96 0.00 0.00 86.36 29.14
2022-12-22 09:00:00 129 51 0.00 0.00 82.93 29.70
2022-12-22 10:00:00 | 22.6 6.57 0.00 0.00 81.17 30.11
2022-12-22 11:00:00 | 313 9.7 0.00 0.00 78.51 30.72
2022-12-22 12:00:00 | 21.8 6.14 0.00 0.00 79.35 30.03
TA Luft - - 200 350 - - -
Hourly EU - - 200 350 - - -
Limit WHO Ambient Air
Values Quality Guideline - - - - - - -
Value
24 h Average 2287 | 841 0.00 0.00 166.41 66.32 29.68
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
Limit WHO Ambient Air
Values Quality Guideline 45 15 25 40 - - -
Value
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Figure 2 Measurement Graphs for Location AQ1
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Table 5 Measurement Results for Location 2

2022-12-2113:00:00 | 188 | 5.79 | 0.00 | 0.00 78.05 28.56
2022-12-21 14:00:00 | 168 | 527 | 0.00 | 0.00 80.56 28.17
2022-12-2115:00:00 | 20 59 | 0.00 | 0.00 76.51 29.08
2022-12-2116:00:00 | 248 | 7.74 | 0.00 | 0.00 73.45 29.26
2022-12-21 17:00:00 30 10.6 | 0.00 | 0.00 76.85 28.53
2022-12-2118:00:00 | 245 | 931 | 0.00 | 0.00 82.83 27.58
2022-12-2119:00:00 | 20.1 | 7.53 | 0.00 | 0.00 84.75 27.47
2022-12-2120:00:00 | 223 | 977 | 0.00 | 0.00 87.53 26.10
2022-12-21 21:00:00 151 | 7.15 | 0.00 | 0.00 90.92 25.36
2022-12-21 22:00:00 18 8.24 | 0.00 | 0.00 90.09 25.76
2022-12-21 23:00:00 157 7 0.00 | 0.00 90.29 26.00
AQ2 2022-12-22 00:00:00 139 | 628 | 0.00 | 0.00 96,40 91.04 25.98
2022-12-22 01:00:00 18.8 | 579 | 0.00 | 0.00 71.66 24.08
2022-12-22 02:00:00 168 | 527 | 0.00 | 0.00 74.73 23.63
2022-12-22 03:00:00 20 59 | 0.00 | 0.00 61.83 23.58
2022-12-22 04:00:00 | 248 | 7.74 | 0.00 | 0.00 61.15 23.75
2022-12-22 05:00:00 30 10.6 | 0.00 | 0.00 60.42 23.85
2022-12-22 06:00:00 | 245 | 931 | 0.00 | 0.00 60.06 23.77
2022-12-2207:00:00 | 20.1 | 7.53 | 0.00 | 0.00 59.71 23.69
2022-12-22 08:00:00 | 223 | 977 | 0.00 | 0.00 59.56 23.73
2022-12-22 09:00:00 151 | 715 | 0.00 | 0.00 88.23 26.65
2022-12-22 10:00:00 18 8.24 | 0.00 | 0.00 85.43 27.20
2022-12-22 11:00:00 15.7 7 0.00 | 0.00 85.82 27.93
2022-12-22 12:00:00 13.9 | 628 | 0.00 | 0.00 80.43 28.04

TA Luft - - 200 350 - - .

Hourly EU - - 200 350 - - -

Limit TNy 6 Ambient Air
Values Quality Guideline ; ; ; ] ) ; )
Value

Average 20.00 | 7.55 | 0.00 | 0.00 86.40 58.24 28.97

TA Luft 50 - - 125 - - .

Daily EU 50 - - 125 - - ;

Limit WG Ambient Air
Values | ouality Guideline 45 15 | 25 40 ; ) )
Value
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Figure 3 Measurement Graphs for Location AQ2
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Table 6 Measurement Results for Location 3

2022-12-21 13:00:00 | 2125 | 6.64 | 0.00 | 0.00 69.40 28.50
2022-12-21 14:00:00 | 2323 | 7.59 | 0.0 | 0.00 65.53 28.30
2022-12-21 15:00:00 | 22.54 | 7.23 | 0.0 | 0.00 63.50 28.42
2022-12-21 16:00:00 | 22.82 | 7.72 | 0.0 | 0.00 67.74 27.82
2022-12-21 17:00:00 | 21.93 | 694 | 0.00 | 0.00 64.78 28.46
2022-12-21 18:00:00 | 30.68 | 10.17 | 0.00 | 0.00 60.23 29.14
2022-12-21 19:00:00 | 28.59 | 9.79 | 0.00 | 0.00 63.15 28.38
2022-12-21 20:00:00 | 3040 | 11.59 | 0.0 | 0.00 70.90 26.94
2022-12-2121:00:00 | 32.77 | 12.67 | 0.00 | 0.00 71.63 2691
2022-12-2122:00:00 | 3338 | 1421 | 0.00 | 0.00 75.57 25.19
2022-12-2123:00:00 | 33.86 | 14.54 | 0.00 | 0.00 77.61 25.24
Qs | 2022-122200:0000 | 3531 | 1491 | 0.00 | 0.00 1436 75.99 25.49
2022-12-22 01:00:00 | 4436 | 1891 | 0.0 | 0.00 76.68 25.59
2022-12-22 02:00:00 | 27.93 | 11.60 | 0.00 | 0.00 77.04 25.63
2022-12-22 03:00:00 | 2891 | 1199 | 0.00 | 0.00 77.14 25.73
2022-12-22 04:00:00 | 31.15 | 12.80 | 0.00 | 0.00 75.76 25.89
2022-12-22 05:00:00 | 53.35 | 22.83 | 20.71 | 0.00 55.60 23.48
2022-12-22 06:00:00 | 44.72 | 18.67 | 0.00 | 0.00 69.04 2532
2022-12-22 07:00:00 | 31.41 | 1220 | 0.00 | 0.00 73.60 26.86
2022-12-22 08:00:00 | 44.96 | 19.64 | 0.00 | 0.00 79.93 25.57
2022-12-22 09:00:00 | 30.89 | 14.08 | 0.0 | 0.00 83.97 24.85
2022-12-22 10:00:00 | 2325 | 976 | 0.0 | 0.00 80.55 25.61
2022-12-22 11:00:00 | 2222 | 840 | 0.0 | 0.00 76.55 26.67
2022-12-22 12:00:00 | 2546 | 9.89 | 0.00 | 0.00 76.60 26.60
TA Luft - - 200 | 350 - - -
Hourly EU - - 200 350 - - -
Limit Ny 6 Ambient Air
Values | (uality Guideline ; ; ; ; - - -
Value
Average 31.06 | 1228 | 0.86 | 0.00 114.36 69.88 29.48
TA Luft 50 - - - - - -
Daily EU 50 - - - - - -
Limit W6 Ambient Air
Values | (uality Guideline 45 15 25 ; ; - -
Value
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Figure 4 Measurement Graphs for Location AQ3
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Table 7 Measurement Results for Location 4

2022-12-21 16:00:00 1057 | 251 0.00 | 5.63 81.66 28.18
2022-12-2117:00:00 | 3516 | 14.78 | 0.00 | 8.77 66.36 28.73
2022-12-21 18:00:00 | 20.07 | 530 | 2725 | 246 73.38 29.84
2022-12-2119:00:00 | 1922 | 569 | 1741 | 7.59 76.76 28.86
2022-12-2120:00:00 | 1520 | 5.5 | 19.66 | 9.00 82.66 2741
2022-12-2121:00:00 | 20.75 | 8.10 | 7.48 | 9.4l 86.01 27.26
2022-12-2122:00:00 | 2141 | 929 | 0.00 | 9.48 86.24 27.10
2022-12-21 23:00:00 2061 | 9.13 798 | 7.63 87.71 26.84
2022-12-22 00:00:00 18.51 | 8.36 529 | 8.85 87.45 26.62
2022-12-22 01:00:00 19.02 | 867 | 1732 | 8.75 88.12 26.74
2022-12-22 02:00:00 1823 | 840 | 1631 | 8.89 89.51 26.40
ASR2 2022-12-22 03:00:00 1879 | 8.69 | 1323 | 8.97 2410 89.88 26.21
2022-12-22 04:00:00 1827 | 838 | 14.54 | 9.40 88.06 25.74
2022-12-22 05:00:00 1922 | 8.60 | 19.08 | 11.53 86.34 25.18
2022-12-22 06:00:00 2026 | 885 | 13.10 | 7.62 81.19 25.10
2022-12-22 07:00:00 2183 | 942 | 16.66 | 3.41 78.45 24.66
2022-12-22 08:00:00 2198 | 9.46 | 1412 | 1336 78.12 25.37
2022-12-22 09:00:00 2999 | 1287 | 1496 | 21.23 77.49 26.16
2022-12-22 10:00:00 2745 | 1178 | 1842 | 17.55 80.12 26.69
2022-12-22 11:00:00 2586 | 11.06 | 1479 | 16.40 79.25 27.00
2022-12-22 12:00:00 2576 | 11.02 | 1945 | 29.14 74.12 27.69
2022-12-22 13:00:00 2328 | 9.96 8.83 | 22.13 76.75 28.15
2022-12-22 14:00:00 23.09 | 9.84 | 20.82 | 35.74 71.18 28.39
2022-12-22 15:00:00 2261 | 952 | 13.61 | 24.88 69.54 28.06
TA Luft - - 200 350 - - .
Hourly EU - - 200 350 - - -
Limit WHO Ambient Air
Values Quality Guideline - - - - - - -
Value
Average 2155 | 895 | 1335 | 12.83 74.10 71.93 29.37
TA Luft 50 - - 125 - - .
Daily EU 50 - - 125 - - -
\E;:‘l:::s WHO Ambient Air
Quality Guideline 45 15 25 40 - - -
Value
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Figure 5 Measurement Graphs for Location ASR2

- Page 20 /27



cqairs

Alr Quality Management Services

Table 8 Measurement Results for Location 5

2022-12-22 17:00:00 31.10 | 14.86 0.00 0.00 82.29 23.92
2022-12-22 18:00:00 14.91 5.50 0.00 0.00 89.61 27.72
2022-12-22 19:00:00 13.19 5.85 0.00 0.00 93.50 26.76
2022-12-22 20:00:00 9.00 5.03 0.00 0.00 97.96 25.98
2022-12-22 21:00:00 6.58 3.33 0.00 0.00 96.78 26.40
2022-12-22 22:00:00 6.75 2.38 0.00 0.00 93.89 2735
2022-12-22 23:00:00 5.78 1.99 0.00 0.00 94.53 27.40
2022-12-23 00:00:00 427 1.42 0.00 0.00 9537 2731
2022-12-23 01:00:00 7.03 2.37 0.00 0.00 93.30 27.47
2022-12-23 02:00:00 5.48 1.49 0.00 0.00 92.14 27.41
2022-12-23 03:00:00 9.53 3.52 0.00 0.00 92 .44 2737
ASR3 2022-12-23 04:00:00 9.14 3.41 0.00 0.00 316 92.80 2731
2022-12-23 05:00:00 11.10 4.49 0.00 0.00 93.62 2732
2022-12-23 06:00:00 12.54 6.05 0.00 0.00 94.99 26.29
2022-12-23 07:00:00 10.66 6.38 0.00 0.00 99.20 25.64
2022-12-23 08:00:00 2.89 225 0.00 0.00 98.94 25.69
2022-12-23 09:00:00 4.26 2.46 20.71 0.00 98.73 26.54
2022-12-23 10:00:00 8.52 2.56 0.00 0.00 92 .46 28.11
2022-12-23 11:00:00 13.63 3.99 0.00 0.00 89.12 29.01
2022-12-23 12:00:00 13.27 3.29 0.00 0.00 87.89 2058
2022-12-23 13:00:00 20.68 5.51 0.00 0.00 83.49 30.54
2022-12-23 14:00:00 15.68 6.21 0.00 0.00 90.19 2733
2022-12-23 15:00:00 16.77 5.44 0.00 0.00 88.52 28.92
2022-12-23 16:00:00 21.12 6.89 0.00 0.00 86.31 2936
TA Luft - - 200 200 - - -
Hourly EU - - 200 | 350 - - -
\I;;?lgs WHO Ambient Air
Quality Guideline - - - - - - -
Value
Average 11.41 4.44 0.86 0.00 53.16 71.93 29.37
TA Luft 50 - - 125 - - -
Daily EU 50 - - 125 - - -
wamit ©"WHO Ambient Air
Quality Guideline 45 15 25 40 - - -
Value
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Figure 6 Measurement Graphs for Location ASR3
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Table 9 Measurement Results for Location 6
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2022-12-2217:00:00 | 2459 | 932 | 0.00 | 0.00 75.59 26.81
2022-12-22 18:00:00 | 2359 | 882 | 0.00 | 0.00 73.95 26.79
2022-12-2219:00:00 | 2533 | 9.64 | 0.00 | 0.00 73.65 26.68
2022-12-2220:00:00 | 28.01 | 1081 | 0.00 | 0.00 74.82 26.79
2022-12-2221:00:00 | 28,51 | 11.36 | 0.00 | 0.00 76.74 26.44
2022-12-2222:00:00 | 30.19 | 11.91 | 0.00 | 0.00 76.09 26.69
2022-12-2223:00:00 | 26.70 | 10.63 | 0.00 | 0.00 75.79 26.22
2022-12-23 00:00:00 | 27.48 | 10.96 | 0.00 | 0.00 75.53 26.20
2022-12-23 01:00:00 | 27.81 | 12.93 | 0.00 | 0.00 84.07 2431
2022-12-23 02:00:00 | 2351 | 9.89 | 0.0 | 0.00 81.92 25.79
2022-12-23 03:00:00 | 34.15 | 12.99 | 0.00 | 0.00 72.94 27.45
AsRs | 202212-2304:00:00 | 3433 | 1217 | 0.00 | 0.00 18196 70.52 28.61
2022-12-23 05:00:00 | 34.67 | 11.52 | 0.00 | 0.00 66.15 29.61
2022-12-23 06:00:00 | 36.58 | 11.30 | 0.00 | 0.00 84.98 27.14
2022-12-23 07:00:00 | 21.18 | 9.59 | 0.00 | 0.00 84.62 27.85
2022-12-23 08:00:00 | 2325 | 10.59 | 0.00 | 0.00 83.57 28.29
2022-12-23 09:00:00 | 20.75 | 9.68 | 0.00 | 0.00 78.81 29.12
2022-12-2310:00:00 | 19,05 | 9.07 | 0.00 | 0.00 83.47 27.74
2022-12-23 11:00:00 | 19.12 | 9.16 | 0.00 | 0.00 79.85 28.66
2022-12-2312:00:00 | 1948 | 935 | 0.00 | 0.00 77.93 28.71
2022-12-23 13:00:00 | 19.64 | 9.36 0.00 | 0.00 81.98 26.05
2022-12-23 14:00:00 | 20.03 | 9.38 0.00 | 0.00 77.99 28.23
2022-12-23 15:00:00 | 21.16 | 9.70 | 0.00 | 0.00 83.44 28.30
2022-12-23 16:00:00 | 22,06 | 10.01 | 0.00 | 0.00 87.36 27.42

TA Luft - - 200 | 350 - - -

Hqur'ly EU - - 200 350 - - -

\];;:‘l;ts WHO Ambient Air
Quality Guideline - - - - - - -
Value

Average 2547 | 1042 | 0.00 | 0.00 181.96 80.59 28.63

TA Luft 50 - - 125 - - -

Daily EU 50 - - 125 - - -

wamit *"WHO Ambient Air
Quality Guideline 45 15 25 40 - - -
Value
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Figure 7 Measurement Graphs for Location ASR2
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Table 10 Measurement Results for Location 7

2022-12-22 17:00:00 | 3221 13.60 0.00 0.00 71.70 28.26
2022-12-22 18:00:00 | 2998 12.57 0.00 0.00 72.83 28.23
2022-12-22 19:00:00 | 27.57 11.55 0.00 0.00 73.15 28.10
2022-12-22 20:00:00 | 2423 10.12 0.00 0.00 75.16 27.75
2022-12-22 21:00:00 | 2433 10.15 0.00 0.00 78.99 26.79
2022-12-22 22:00:00 | 24.40 10.30 0.00 0.00 80.33 26.43
2022-12-22 23:00:00 | 21.65 9.34 0.00 0.00 81.53 25.97
2022-12-23 00:00:00 | 21.45 945 0.00 0.00 82.60 26.03
2022-12-23 01:00:00 | 1928 8.68 0.00 0.00 82.45 26.03
2022-12-23 02:00:00 | 19.74 8.99 0.00 0.00 76.51 25.56
2022-12-23 03:00:00 | 18.93 8.73 0.00 0.00 77.65 25.50
AO4 2022-12-23 04:00:00 | 18.19 8.46 0.00 0.00 91.96 73.81 25.54
2022-12-23 05:00:00 | 19.63 8.96 0.00 0.00 76.16 24.87
2022-12-23 06:00:00 | 18.69 8.33 0.00 0.00 69.27 2422
2022-12-23 07:00:00 | 19.78 8.55 0.00 0.00 7375 25.18
2022-12-23 08:00:00 | 21.33 9.12 0.00 0.00 73.55 26.39
2022-12-23 09:00:00 | 21.63 9.20 0.00 0.00 7513 26.17
2022-12-23 10:00:00 | 2953 12.58 0.00 0.00 84.55 2732
2022-12-23 11:00:00 | 2831 12.04 0.00 0.00 81.92 27.70
2022-12-23 12:00:00 | 25.13 10.66 0.00 0.00 85.06 2713
2022-12-23 13:00:00 | 2524 10.69 0.00 0.00 80.56 27.68
2022-12-23 14:00:00 | 2455 10.41 0.00 0.00 72.48 28.82
2022-12-23 15:00:00 | 23.94 10.09 0.00 0.00 72.52 28.45
2022-12-23 16:00:00 | 23.48 9.77 0.00 0.00 71.14 28.59

TA Luft - - 200 350 - -

Hourly EU - - 200 350 - -

Limit "y HG Ambient Air
Values | oyality Guideline ; - - - - -
Value

Average 23.47 | 10.10 0.00 0.00 91.96 81.17 27.66

TA Luft 50 - - 125 - -

Daily EU 50 - - 125 - -

\E;:I;lets WHO Ambient Air
Quality Guideline 45 15 25 40 - -
Value
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Figure 8 Measurement Graphs for Location AQ4
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6. ASSESSMENT
The air quality measurement study was carried out with the aim of determining the air pollutants
on ambient air quality. Results were assessed according to the TA LUFT, EU Council Directive
2008/50/EC and WHO limit values and this report was prepared. According to air quality

measurement studies, background air quality values are comply with air quality standards.

Sayfa - Page 27 /27



Appendix 3 :Test Results of Marine Water and Groundwater

Marine Water Quality


n5j
Text Box


TEST REPORT ==

Report No: (7422)332-0111 Dec 13, 2022

&

Page 1 of 2

Attn: Servet Burak Ozdemir

Customer: Alke — Alkatas Joint Venture (Pvt) Ltd

Address : H.H. Moomiyaage, 5A, Asaree Hingun 20265, K. Male’, Maldives
Date of Sample Received: Nov 30, 2022

Date of Testing Started: Nov 30, 2022

Date of Testing Completed: Dec 13, 2022

Sample Description: Sample Received as:

A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-01

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
Sample Drawn By BVCPS NO

Photo of the Submitted Samples

0 This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
Bureau VerltaS Consumer http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any
. copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior
Pl‘oducts SeerceS Lanka (PVt) written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
Ltd. identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based

upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411) wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this
112622198 & 199 report, the tests conducted and the correctness of the report contents.

Email: bveps.lanka@lk.bureauveritas.com

The content of this PDF file is in accordance with the original issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



TEST REPORT == sue

Report No: (7422)332-0111 Dec 13, 2022
Page 2 of 2
TEST RESULTS
No. Parameters Results LOQ Unit Test Method
1 | Free Ammonia (as NHz)* ND 0.02 mg/L SLS 614 Appendix A: 2013
Biological Oxygen Demand ) . .
2 (BOD5) @ 20°C 2 mg/L APHA 23rd ed: 2017 : 5210D
3 | Total Suspended Solids (TSS) 4 - mg/L APHA 23rd ed: 2017 : 2540D
4 | Salinity* 35 - %0 By salinity refractometer
5 | Nitrate (as NO3)* 0.3 - mg/L APHA 23rd ed: 2017: 4500 -NO3— B
6 | Oil & Grease ND 2.0 mg/L APHA 23rd ed: 2017 :5520B
7 | Arsenic (as As) ND 0.001 mg/L
8 | Copper (as Cu) ND 0.001 mg/L
9 | Nickel (as Ni) ND 0.001 mg/L
10 | Cadmium (as Cd) ND 0.0001 mg/L. | CPSD-AN-00581:2019 V15 by ICP-
11 | Total Chromium (as Cr) ND 0.001 mg/L MS
12 | Lead (as Pb) ND 0.001 mg/L
13 | Mercury (as Hg) ND 0.00005 mg/L
14 | Zinc (as Zn) ND 0.001 mg/L

*Test not covered ISO 17025: 2017 by Sri Lanka Accreditation Board for conformity assessment.

NOTE:
APHA: American Public Health Association, ND: Not Detected,

LOQ: Limit of Quantification, %o : Parts per thousand,
mg/l: milligrams per liter, I[CP-MS: Inductively Coupled Plasma Mass Spectrometry.

Contact information for this report (Technical and General Inquiries and Feedback)

GENERAL INQUIRIES:

JAYAMEE DISSANAYAKE | TEL: +94 768 229 495 | E-MAIL: envlab.Lanka@bureauveritas.com
TECHNICAL INQUIRIES:

RUWANI AMARASINGHE | TEL: +94 768 229 457 | E-MAIL: ruwani.amarasinghe@bureauveritas.com
FEED BACK:

KUMUDINI RATHNAYAKE — ASST. QA MANAGER | TEL: +94 768 229 455 | E-MAIL: kumudinie.rathnayake@bureauveritas.com

REVIEWED BY: SHASHI MANOJ

BUREAU VERITAS CONSUMER PRODUCTS SERVICES LANKA (PVT) LTD.
AUTHORIZED SIGNATORY

by 0

-

APPROVED BY: RUWANI AMARASINGHE

ASSISTANT MANAGER -
FOOD & MICROBIOLOGY LABORATORY

END OF THE REPORT

The content of this PDF file is in accordance with the original issued reports for reference only.

This Test Report cannot be reproduced, except in full, without prior written permission of the company.




TEST REPORT == s

Report No: (7422)334-0390 Dec 13, 2022

Page 1 of 2

Attn: Servet Burak Ozdemir

Customer: Alke — Alkatas Joint Venture (Pvt) Ltd

Address : H.H. Moomiyaage, 5A, Asaree Hingun 20265, K. Male’, Maldives
Date of Sample Received: Nov 30, 2022

Date of Testing Started: Nov 30, 2022

Date of Testing Completed: Dec 13, 2022

Sample Description: Sample Received as:

A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-02

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
Sample Drawn By BYCPS  NO

Photo of the Submitted Samples

. This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
Bureau Vel‘ltas Consumer http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any
. copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior

PI‘OduCtS SeerceS Lanka (PVt) written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or

Ltd. identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411) wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this
112622198 & 199 report, the tests conducted and the correctness of the report contents.

Email: bveps.lanka@lk.bureauveritas.com

The content of this PDF file is in accordance with the original issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



TEST REPORT == sue

Report No: (7422)334-0390 Dec 13, 2022
Page 2 of 2
TEST RESULTS
No. Parameters Results LOQ Unit Test Method
1 | Free Ammonia (as NHz)* ND 0.02 mg/L SLS 614 Appendix A: 2013
Biological Oxygen Demand ) . .
2 (BOD5) @ 20°C 2 mg/L APHA 23rd ed: 2017 : 5210D
3 | Total Suspended Solids (TSS) 3 - mg/L APHA 23rd ed: 2017 : 2540D
4 | Salinity* 35 - %0 By salinity refractometer
5 | Nitrate (as NO3)* 0.5 - mg/L APHA 23rd ed: 2017: 4500 -NO3— B
6 | Oil & Grease ND 2.0 mg/L APHA 23rd ed: 2017 :5520B
7 | Arsenic (as As) ND 0.001 mg/L
8 | Copper (as Cu) ND 0.001 mg/L
9 | Nickel (as Ni) ND 0.001 mg/L
10 | Cadmium (as Cd) ND 0.0001 mg/L. | CPSD-AN-00581:2019 V15 by ICP-
11 | Total Chromium (as Cr) ND 0.001 mg/L MS
12 | Lead (as Pb) ND 0.001 mg/L
13 | Mercury (as Hg) ND 0.00005 mg/L
14 | Zinc (as Zn) ND 0.001 mg/L

*Test not covered ISO 17025: 2017 by Sri Lanka Accreditation Board for conformity assessment.

NOTE:
APHA: American Public Health Association, ND: Not Detected,

LOQ: Limit of Quantification, %o : Parts per thousand,
mg/l: milligrams per liter, I[CP-MS: Inductively Coupled Plasma Mass Spectrometry.

Contact information for this report (Technical and General Inquiries and Feedback)

GENERAL INQUIRIES:

JAYAMEE DISSANAYAKE | TEL: +94 768 229 495 | E-MAIL: envlab.Lanka@bureauveritas.com
TECHNICAL INQUIRIES:

RUWANI AMARASINGHE | TEL: +94 768 229 457 | E-MAIL: ruwani.amarasinghe@bureauveritas.com
FEED BACK:

KUMUDINI RATHNAYAKE — ASST. QA MANAGER | TEL: +94 768 229 455 | E-MAIL: kumudinie.rathnayake@bureauveritas.com

REVIEWED BY: SHASHI MANOJ

BUREAU VERITAS CONSUMER PRODUCTS SERVICES LANKA (PVT) LTD.
AUTHORIZED SIGNATORY

APPROVED BY: RUWANI AMARASINGHE

ASSISTANT MANAGER -
FOOD & MICROBIOLOGY LABORATORY

END OF THE REPORT

The content of this PDF file is in accordance with the original issued reports for reference only.

This Test Report cannot be reproduced, except in full, without prior written permission of the company.




TEST REPORT == s

Report No: (7422)334-0387

Attn: Servet Burak Ozdemir

Customer:

Address :

Date of Sample Received:
Date of Testing Started:
Date of Testing Completed:

Sample Description:

Sample Drawn By BVCPS

o

Dec 14, 2022

Page 1 of 2

Alke — Alkatas Joint Venture (Pvt) Ltd

H.H. Moomiyaage, 5A, Asaree Hingun 20265, K. Male’, Maldives
Nov 30, 2022

Nov 30, 2022

Dec 14, 2022

Sample Received as:

A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-03

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
NO

Photo of the Submitted Samples

Bureau Veritas Consumer
Products Services Lanka (Pvt)
Ltd.

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411)
112622198 & 199

Email: bveps.lanka@lk.bureauveritas.com

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any
copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior
written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if
you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this
report, the tests conducted and the correctness of the report contents.

The content of this PDF file is in accordance with the original issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



TEST REPORT == sue

Report No: (7422)334-0387 Dec 14, 2022
Page 2 of 2
TEST RESULTS
No. Parameters Results LOQ Unit Test Method
1 | Free Ammonia (as NHz)* ND 0.02 mg/L SLS 614 Appendix A: 2013
Biological Oxygen Demand ) . .
2 (BOD5) @ 20°C 2 mg/L APHA 23rd ed: 2017 : 5210D
3 | Total Suspended Solids (TSS) 6 - mg/L APHA 23rd ed: 2017 : 2540D
4 | Salinity* 36 - %0 Salinity-Refractometer
5 | Nitrate (as NO3)* 0.3 - mg/L APHA 23rd ed: 2017: 4500 -NOs3— E
6 | Oil & Grease ND 2.0 mg/L APHA 23rd ed: 2017 :5520B
7 | Arsenic (as As) ND 0.001 mg/L
8 | Copper (as Cu) ND 0.001 mg/L
9 | Nickel (as Ni) ND 0.001 mg/L
10 | Cadmium (as Cd) ND 0.0001 mg/L. | CPSD-AN-00581:2019 V15 by ICP-
11 | Total Chromium (as Cr) ND 0.001 mg/L MS
12 | Lead (as Pb) ND 0.001 mg/L
13 | Mercury (as Hg) ND 0.00005 mg/L
14 | Zinc (as Zn) ND 0.001 mg/L

*Test not covered ISO 17025: 2017 by Sri Lanka Accreditation Board for conformity assessment.

NOTE:
APHA: American Public Health Association, ND: Not Detected,

LOQ: Limit of Quantification, um: micrometer,
mg/l: milligrams per liter, %o: Parts per thousand.

Contact information for this report (Technical and General Inquiries and Feedback)

GENERAL INQUIRIES:

JAYAMEE DISSANAYAKE | TEL: +94 768 229 495 | E-MAIL: envlab.Lanka@bureauveritas.com
TECHNICAL INQUIRIES:

RUWANI AMARASINGHE | TEL: +94 768 229 457 | E-MAIL: ruwani.amarasinghe@bureauveritas.com
FEED BACK:

KUMUDINI RATHNAYAKE — ASST. QA MANAGER | TEL: +94 768 229 455 | E-MAIL: kumudinie.rathnayake@bureauveritas.com

REVIEWED BY: SHASHI MANOJ

BUREAU VERITAS CONSUMER PRODUCTS SERVICES LANKA (PVT) LTD.
AUTHORIZED SIGNATORY

n i :l I

APPROVED BY: RUWANI AMARASINGHE

ASSISTANT MANAGER -
FOOD & MICROBIOLOGY LABORATORY

END OF THE REPORT

The content of this PDF file is in accordance with the original issued reports for reference only.

This Test Report cannot be reproduced, except in full, without prior written permission of the company.




TEST REPORT == s

Report No: (7422)334-0394

Attn: Servet Burak Ozdemir

Customer:

Address :

Date of Sample Received:
Date of Testing Started:
Date of Testing Completed:

Sample Description:

Sample Drawn By BVCPS

Dec 13, 2022

Page 1 of 2

Alke — Alkatas Joint Venture (Pvt) Ltd

H.H. Moomiyaage, SA, Asaree Hingun 20265, K. Male’, Maldives
Nov 30, 2022

Nov 30, 2022

Dec 13, 2022

Sample Received as:
A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-04

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
NO

Photo of the Submitted Samples

Bureau Veritas Consumer
Products Services Lanka (Pvt)
Ltd.

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411)
112622198 & 199

Email: bveps.lanka@lk.bureauveritas.com

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-} busmess/cgs/about us/terms-conditions/ and is intended for your exclusive use. Any
copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior
written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if
you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
wish to raise. A failure to raise such issue within the prescrlbed time shall constitute you unqualified acceptance of the completeness of this
report, the tests conducted and the correctness of the report contents.

The content of this PDF file is in accordance with the orlgmal issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



TEST REPORT == sue

Report No: (7422)334-0394 Dec 13, 2022
Page 2 of 2
TEST RESULTS
No. Parameters Results LOQ Unit Test Method
1 | Free Ammonia (as NHz)* ND 0.02 mg/L SLS 614 Appendix A: 2013
Biological Oxygen Demand ) . .
2 (BOD5) @ 20°C 1 mg/L APHA 23rd ed: 2017 : 5210D
3 | Total Suspended Solids (TSS) 6 - mg/L APHA 23rd ed: 2017 : 2540D
4 | Salinity* 36 - %0 By salinity refractometer
5 | Nitrate (as NO3)* 0.3 - mg/L APHA 23rd ed: 2017: 4500 -NO3— B
6 | Oil & Grease ND 2.0 mg/L APHA 23rd ed: 2017 :5520B
7 | Arsenic (as As) ND 0.001 mg/L
8 | Copper (as Cu) ND 0.001 mg/L
9 | Nickel (as Ni) ND 0.001 mg/L
10 | Cadmium (as Cd) ND 0.0001 mg/L. | CPSD-AN-00581: 2019 V15by ICP-
11 | Total Chromium (as Cr) ND 0.001 mg/L MS
12 | Lead (as Pb) ND 0.001 mg/L
13 | Mercury (as Hg) ND 0.00005 mg/L
14 | Zinc (as Zn) ND 0.001 mg/L

*Test not covered ISO 17025: 2017 by Sri Lanka Accreditation Board for conformity assessment.

NOTE:
APHA: American Public Health Association, ND: Not Detected,

LOQ: Limit of Quantification, %o : Parts per thousand,
mg/l: milligrams per liter, I[CP-MS- Inductively Coupled Plasma Mass Spectrometry.

Contact information for this report (Technical and General Inquiries and Feedback)

GENERAL INQUIRIES:

JAYAMEE DISSANAYAKE | TEL: +94 768 229 495 | E-MAIL: envlab.Lanka@bureauveritas.com
TECHNICAL INQUIRIES:

RUWANI AMARASINGHE | TEL: +94 768 229 457 | E-MAIL: ruwani.amarasinghe@bureauveritas.com
FEED BACK:

KUMUDINI RATHNAYAKE — ASST. QA MANAGER | TEL: +94 768 229 455 | E-MAIL: kumudinie.rathnayake@bureauveritas.com

REVIEWED BY: SHASHI MANOJ

BUREAU VERITAS CONSUMER PRODUCTS SERVICES LANKA (PVT) LTD.
AUTHORIZED SIGNATORY

APPROVED BY: RUWANI AMARASINGHE

ASSISTANT MANAGER -
FOOD & MICROBIOLOGY LABORATORY

END OF THE REPORT

The content of this PDF file is in accordance with the original issued reports for reference only.

This Test Report cannot be reproduced, except in full, without prior written permission of the company.




TEST REPORT == s

Report No: (7422)334-0383

Attn: Servet Burak Ozdemir

Customer:

Address :

Date of Sample Received:
Date of Testing Started:
Date of Testing Completed:

Sample Description:

Sample Drawn By BVCPS

o

Dec 13,2022

Page 1 of 2

Alke — Alkatas Joint Venture (Pvt) Ltd

H.H. Moomiyaage, 5A, Asaree Hingun 20265, K. Male’, Maldives
Nov 30, 2022

Nov 30, 2022

Dec 13, 2022

Sample Received as:

A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-05

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
NO

Photo of the Submitted Samples

Bureau Veritas Consumer
Products Services Lanka (Pvt)
Ltd.

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411)
112622198 & 199

Email: bveps.lanka@lk.bureauveritas.com

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any
copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior
written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if
you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this
report, the tests conducted and the correctness of the report contents.

The content of this PDF file is in accordance with the original issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



TEST REPORT == sue

Report No: (7422)334-0383 Dec 13, 2022
Page 2 of 2
TEST RESULTS
No. Parameters Results LOQ Unit Test Method
1 | Free Ammonia (as NHz)* ND 0.02 mg/L SLS 614 Appendix A: 2013
Biological Oxygen Demand ) . .
2 (BOD5) @ 20°C 2 mg/L APHA 23rd ed: 2017 : 5210D
3 | Total Suspended Solids (TSS) 3 - mg/L APHA 23rd ed: 2017 : 2540D
4 | Salinity* 35 - %0 By salinity refractometer
5 | Nitrate (as NO3)* 0.3 - mg/L APHA 23rd ed: 2017: 4500 -NO3— B
6 | Oil & Grease ND 2.0 mg/L APHA 23rd ed: 2017 :5520B
7 | Arsenic (as As) ND 0.001 mg/L
8 | Copper (as Cu) ND 0.001 mg/L
9 | Nickel (as Ni) ND 0.001 mg/L
10 | Cadmium (as Cd) ND 0.0001 mg/L. | CPSD-AN-00581:2019 V15 by ICP-
11 | Total Chromium (as Cr) ND 0.001 mg/L MS
12 | Lead (as Pb) ND 0.001 mg/L
13 | Mercury (as Hg) ND 0.00005 mg/L
14 | Zinc (as Zn) ND 0.001 mg/L

*Test not covered ISO 17025: 2017 by Sri Lanka Accreditation Board for conformity assessment.

NOTE:
APHA: American Public Health Association, ND: Not Detected,

LOQ: Limit of Quantification, %o : Parts per thousand,
mg/l: milligrams per liter, I[CP-MS: Inductively Coupled Plasma Mass Spectrometry.

Contact information for this report (Technical and General Inquiries and Feedback)

GENERAL INQUIRIES:

JAYAMEE DISSANAYAKE | TEL: +94 768 229 495 | E-MAIL: envlab.Lanka@bureauveritas.com
TECHNICAL INQUIRIES:

RUWANI AMARASINGHE | TEL: +94 768 229 457 | E-MAIL: ruwani.amarasinghe@bureauveritas.com
FEED BACK:

KUMUDINI RATHNAYAKE — ASST. QA MANAGER | TEL: +94 768 229 455 | E-MAIL: kumudinie.rathnayake@bureauveritas.com

REVIEWED BY: SHASHI MANOJ

BUREAU VERITAS CONSUMER PRODUCTS SERVICES LANKA (PVT) LTD.
AUTHORIZED SIGNATORY

APPROVED BY: RUWANI AMARASINGHE

ASSISTANT MANAGER -
FOOD & MICROBIOLOGY LABORATORY

END OF THE REPORT

The content of this PDF file is in accordance with the original issued reports for reference only.

This Test Report cannot be reproduced, except in full, without prior written permission of the company.




TEST REPORT == s

Report No: (7422)334-0398

Attn: Servet Burak Ozdemir

Customer:

Address :

Date of Sample Received:
Date of Testing Started:
Date of Testing Completed:

Sample Description:

Sample Drawn By BVCPS

o

Dec 14, 2022

Page 1 of 2

Alke — Alkatas Joint Venture (Pvt) Ltd

H.H. Moomiyaage, 5A, Asaree Hingun 20265, K. Male’, Maldives
Nov 30, 2022

Nov 30, 2022

Dec 14, 2022

Sample Received as:

A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-06

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
NO

Photo of the Submitted Samples

Bureau Veritas Consumer
Products Services Lanka (Pvt)
Ltd.

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411)
112622198 & 199

Email: bveps.lanka@lk.bureauveritas.com

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any
copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior
written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if
you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this
report, the tests conducted and the correctness of the report contents.

The content of this PDF file is in accordance with the original issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



TEST REPORT == sue

Report No: (7422)334-0398 Dec 14, 2022
Page 2 of 2
TEST RESULTS
No. Parameters Results LOQ Unit Test Method
1 | Free Ammonia (as NHz)* ND 0.02 mg/L SLS 614 Appendix A: 2013
Biological Oxygen Demand ) . .
2 (BOD5) @ 20°C 3 mg/L APHA 23rd ed: 2017 : 5210D
3 | Total Suspended Solids (TSS) 3 - mg/L APHA 23rd ed: 2017 : 2540D
4 | Salinity* 33 - %0 Salinity-Refractometer
5 | Nitrate (as NO3)* 0.4 - mg/L APHA 23rd ed: 2017: 4500 -NOs3— E
6 | Oil & Grease ND 2.0 mg/L APHA 23rd ed: 2017 :5520B
7 | Arsenic (as As) ND 0.001 mg/L
8 | Copper (as Cu) ND 0.001 mg/L
9 | Nickel (as Ni) ND 0.001 mg/L
10 | Cadmium (as Cd) ND 0.0001 mg/L. | CPSD-AN-00581:2019 V15 by ICP-
11 | Total Chromium (as Cr) ND 0.001 mg/L MS
12 | Lead (as Pb) ND 0.001 mg/L
13 | Mercury (as Hg) ND 0.00005 mg/L
14 | Zinc (as Zn) ND 0.001 mg/L

*Test not covered ISO 17025: 2017 by Sri Lanka Accreditation Board for conformity assessment.

NOTE:
APHA: American Public Health Association, ND: Not Detected,

LOQ: Limit of Quantification, um: micrometer,
mg/l: milligrams per liter, %o: Parts per thousand.

Contact information for this report (Technical and General Inquiries and Feedback)

GENERAL INQUIRIES:

JAYAMEE DISSANAYAKE | TEL: +94 768 229 495 | E-MAIL: envlab.Lanka@bureauveritas.com
TECHNICAL INQUIRIES:

RUWANI AMARASINGHE | TEL: +94 768 229 457 | E-MAIL: ruwani.amarasinghe@bureauveritas.com
FEED BACK:

KUMUDINI RATHNAYAKE — ASST. QA MANAGER | TEL: +94 768 229 455 | E-MAIL: kumudinie.rathnayake@bureauveritas.com

REVIEWED BY: SHASHI MANOJ

BUREAU VERITAS CONSUMER PRODUCTS SERVICES LANKA (PVT) LTD.
AUTHORIZED SIGNATORY

APPROVED BY: RUWANI AMARASINGHE

ASSISTANT MANAGER -
FOOD & MICROBIOLOGY LABORATORY

END OF THE REPORT

The content of this PDF file is in accordance with the original issued reports for reference only.

This Test Report cannot be reproduced, except in full, without prior written permission of the company.




TEST REPORT == s

Report No: (7422)334-0401

Attn: Servet Burak Ozdemir

Customer:

Address :

Date of Sample Received:
Date of Testing Started:
Date of Testing Completed:

Sample Description:

Sample Drawn By BVCPS

o

Dec 14, 2022

Page 1 of 2

Alke — Alkatas Joint Venture (Pvt) Ltd

H.H. Moomiyaage, 5A, Asaree Hingun 20265, K. Male’, Maldives
Nov 30, 2022

Nov 30, 2022

Dec 14, 2022

Sample Received as:

A water samples contained in sealed glass & plastic bottles

Sample Identified by the Client as:

SW-07

1.5L Plastic Bottle, 1L Glass Bottle & 0.5L Plastic Bottle
NO

Photo of the Submitted Samples

Bureau Veritas Consumer
Products Services Lanka (Pvt)
Ltd.

No. 570, Galle Road, Katubedda, Moratuwa, Sri Lanka
Tel: (9411) 2350111-115 (dedicated lines), Fax: (9411)
112622198 & 199

Email: bveps.lanka@lk.bureauveritas.com

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any
copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior
written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if
you require measurement uncertainty; provided, however, that such notice shall be in writing and shall specifically address the issue you
wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the completeness of this
report, the tests conducted and the correctness of the report contents.

The content of this PDF file is in accordance with the original issued reports for reference only.
This Test Report cannot be reproduced, except in full, without prior written permission of the company.



