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1 Stationary Source Inventory 

1.1 Calculation for Emission (2010) 

1.1.1 Power Plant 

Table 1-1  Annual Coal Consumption and Emission Factor of Power Plants (2010) 

 
Power Plant 

Coal 

Consumption 
Emission Factor (kg/ton) 

  (ton/year) TSP PM10 SOx NOx CO 

Min PP2 190,210 9.64 6.26 1.68 0.77 9.77 
 PP3-1 345,906 6.60 4.29 3.88 1.27 83.09 
 PP3-2 690,047 1.95 1.27 1.18 0.39 0.00 
 PP4 2,879,677 0.78 0.51 0.96 2.33 0.00 
Max PP2 190,210 23.00 14.95 3.30 0.97 41.00 
 PP3-1 345,906 8.60 5.59 6.10 1.99 124.37 
 PP3-2 690,047 3.00 1.95 6.10 1.99 0.00 
 PP4 2,879,677 2.90 1.89 2.20 3.90 0.00 
Expert PP2 190,210 23.00 14.95 3.30 0.97 41.00 
Judgement PP3-1 345,906 8.60 5.59 6.10 1.99 124.37 
 PP3-2 690,047 3.00 1.95 6.10 1.99 0.00 
 PP4 2,879,677 2.90 1.89 2.20 3.90 0.00 

Source: Coal Consumption: Hearing survey from each power plant 
Emission Factor: Exhaust gas measurement data in this project 

Conversion TSP into PM10 is used PM10/TSP=0.65 of JICA 2nd Detailed Planning Survey 
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Table 1-2  Air Pollutants Emission of Power Plants (2010) 

 Power Plant Emission (ton/year) 

  TSP PM10 SOx NOx CO 

Min PP2 1,833 1,191 320 147 1,858 
 PP3-1 2,282 1,483 1,342 438 28,741 
 PP3-2 1,347 875 815 266 0 
 PP4 2,257 1,467 2,756 6,720 0 
 Total 7,718 5,017 5,233 7,570 30,599 
Max PP2 2,853 1,855 209 42 2,473 
 PP3-1 1,902 1,237 692 221 31,477 
 PP3-2 1,311 852 1,380  442 0 
 PP4 576 374  6,335  8,351 0 
 Total 6,643 4,318 8,616 9,056 33,950 
Expert PP2 2,853 1,855 209 42 2,473 
Judgement PP3-1 1,902 1,237 692 221 31,477 
 PP3-2 1,311 852 1,380  442 0 
 PP4 576 374  6,335  8,351 0 
 Total 6,643 4,318 8,616 9,056 33,950 

 

1.1.2 HOB and Factory 

Table 1-3  Coal Consumption and Emission Factor of HOB (2010) 

 
Coal 

Consumption 
Emission Factor (kg/ton) 

 (ton/year) Dust PM10 SOx NOx CO 

Min  27.08 17.60 5.84 1.49 71.48 
Max 133,975 38.94 25.31 8.08 1.89 75.15 
Expert Judgement  32.88 21.37 6.96 1.69 72.89 

Source: Coal Consumption: HOB field survey 
Emission Factor: Exhaust gas measurement data in this project 

 

Table 1-4  Air Pollutants Emission of HOB (2010) 

 Emission (ton/year) 

 TSP PM10 SOx NOx CO 

Min 3,898 2,534 1,047 207 4,837 
Max 4,841 3,146 1,692 319 5,738 
Expert Judgement 4,326 2,812 1,370 264 5,249 
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Figure 1-1  SOx Emission Distribution Map from power plants and HOB (2010, Expert Judgement 

Case) 
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Figure 1-2  PM10 Emission Distribution Map from power plants and HOB (2010, Expert Judgement 

Case) 
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1.1.3 CFWH 

Table 1-5  Number and Coal Consumption of CFWH (2010) 

District 
Number of 

CFWH 

Coal Consumption 

(ton/year) 

Bayangol 81 1,611 
Bayanzurkh 425 8,516 
Sukhbaatar 57 1,191 
Songinokhairhan 233 4,029 
Chingeltei 165 3,025 
Khan-Uul 44 1,485 
City Total (Central 6 Districts) 1,005 19,857 

Source: World Bank, Boiler Market Study 2009 

 

Table 1-6  Emission Factor of CFWH (2010) 

Target 

Pollutants 

Emission Factor 

(kg/ton) 

TSP 11.0 
PM10 6.6 
SOx 15.8 
NOx 5.2 
CO 23.38 

Source: Exhaust gas measurement result of this project, JICA 2nd Detailed Planning Survey 

 

Table 1-7  Emission of CFWH (2010) 

District 
Emission (ton/year) 

TSP PM10 SOx NOx CO 

Bayangol 12.5 7.5 17.9 5.9 26.5 
Bayanzurkh 94.4 56.6 135.5 44.6 200.6 
Sukhbaatar 13.0 7.8 18.6 6.1 27.6 
Songinokhairhan 53.6 32.1 76.9 25.3 113.8 
Chingeltei 30.5 18.3 43.8 14.4 64.8 
Khan-Uul 14.1 8.5 20.3 6.7 30.1 
City Total (Central 6 Districts) 218.0 130.8 313.1 103.0 463.3 
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Figure 1-3  SOx Emission Distribution Map of CFWH (2010, Expert Judgement Case) 
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Figure 1-4  PM10 Emission Distribution Map of CFWH (2010, Expert Judgement Case) 
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1.1.4 Ger and Wall Stove 

Table 1-8  Population and Number of Households by Khoroo in Year 2010 in Ger Area (Extract) 

 

District 

Ger Area 

Ger Residence Building Residence 

Number of 

Households 

Population Number of 

Households 

Population 

Bayangol 5,921 24,088 6,174 22,546 
Bayanzurkh 22,582 86,954 21,548 85,898 
Sukhbaatar 7,776 32,966 11,590 44,769 
Songinokhairhan 19,700 86,687 21,731 97,457 
Chingeltei 7,189 32,522 18,244 84,100 
Khan Uul 6,428 23,019 12,236 45,922 
Total 69,596 286,236 91,523 380,694 

Source: Population Data by Khoroo: Municipal Statistics Agency (Нийслэлийн Статистикийн Газар), Year 2009 

 

Table 1-9  Estimation Result of Installation Number of Ger Stoves and Wall Stoves (2010) 

District Min Max Expert Judgement 

 Ger Wall Total Ger Wall Total Ger Wall Total 

Bayangol 6,045 6,304 12,349 7,401 7,718 15,119 6,045 6,304 12,349 
Bayanzurkh 23,056 22,000 45,056 28,227 26,934 55,161 23,056 22,000 45,056 
Sukhbaatar 7,940 11,834 19,774 9,720 14,488 24,208 7,940 11,834 19,774 
Songinokhairhan 20,114 22,187 42,301 24,625 27,164 51,789 20,114 22,187 42,301 
Chingeltei 7,340 18,627 25,467 8,986 22,805 31,791 7,340 18,627 25,467 
Khan Uul 6,563 12,493 19,056 8,035 15,294 23,329 6,563 12,493 19,056 
Total 71,058 93,445 164,503 86,995 114,404 201,399 71,058 93,445 164,503 

Source: Municipal Statistics Data, Would Bank Ger Area Heating 

 

Table 1-10  Annual Fuel Consumption par a Stove (2010) 

Stove Type Min (ton/year) Max (ton/year) Expert Judgement (ton/year) 

 Coal Wood Coal Wood Coal Wood 

Ger Stove 3.00 3.27 3.49 3.27 3.49 3.27 
Wall Stove 4.00 2.99 4.49 2.99 4.49 2.99 

Source: Sampling Survey Result (AQDCC), World Bank Ger Area Heating 

 

Table 1-11  Annual Total Fuel Consumption of Ger Stove and Wall Stove 

Stove Type Min (ton/year) Max (ton/year) Expert Judgement 

(ton/year) 

 Coal Wood Coal Wood Coal Wood 

Ger Stove 213,173 232,358 303,612 284,473 247,991 232,358 
Wall Stove 373,781 279,402 513,674 342,068 419,570 279,402 
Total 586,954 511,760 817,286 626,541 667,561 511,760 
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Table 1-12  Emission Factor of Ger Stove and Wall Stove (2010) 

 Stove Type Fuel TSP PM10 SOx NOx CO 

Min Ger Stove Coal 5.4 3.3 7.5 2.4 23.38 
 Wood 3.82 3.82 0.008 1.2 69.2 
 Wall Stove Coal 3.4 2.1 6.7 1.9 23.38 
 Wood 3.82 3.82 0.008 1.2 69.2 
Max Ger Stove Coal 16.0 16.0 7.5 2.4 389.71 
 Wood 18.5 18.5 0.008 1.2 69.2 
 Wall Stove Coal 16.0 16.0 6.7 1.9 389.71 
 Wood 18.5 18.5 0.008 1.2 69.2 
Expert  Ger Stove Coal 5.4 3.3 7.5 2.4 173.34 
Judgement Wood 3.82 3.82 0.008 1.2 69.2 
 Wall Stove Coal 3.4 2.1 6.7 1.9 173.34 
 Wood 3.82 3.82 0.008 1.2 69.2 

Unit: kg/ton 
Source: Coal (TSP, PM10, SOx, NOx): JICA 2nd Detailed Planning Survey 
Coal (CO): HOB average emission factor by this project 
Wood: GAP Forum Manual 
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Table 1-13  Emission of Ger Stove and Wall Stove (2010) 

 
District 

Emission (ton/year) 

 TSP PM10 SOx NOx CO 

Min Bayangol 331 260 305 138 3,686 
 Bayanzurkh 1,212 952 1,109 503 13,444 
 Sukhbaatar 524 412 496 221 5,909 
 Songinokhairhan 1,132 890 1,048 472 12,628 
 Chingeltei 677 534 665 290 7,772 
 Khan Uul 501 395 483 213 5,699 
 Total 4,377 3,443 4,107 1,836 49,137 
Max Bayangol 1,842 1,842 426 185 26,842 
 Bayanzurkh 6,709 6,709 1,550 674 97,482 
 Sukhbaatar 2,973 2,973 691 295 43,769 
 Songinokhairhan 6,319 6,319 1,463 632 92,217 
 Chingeltei 3,945 3,945 922 387 58,878 
 Khan Uul 2,880 2,880 671 284 42,674 
 Total 24,668 24,668 5,724 2,456 361,861 
Expert Judgement Bayangol 358 277 348 151 11,236 
 Bayanzurkh 1,310 1,012 1,266 550 40,840 
 Sukhbaatar 565 437 564 241 18,258 
 Songinokhairhan 1,222 946 1,195 516 38,579 
 Chingeltei 727 565 753 316 24,453 
 Khan Uul 539 418 548 232 17,763 
 Total 4,721 3,654 4,675 2,006 151,129 

 

2 - 132



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Mongolia 

Appendix    Result for Calculating Emission Inventory 
  

  

SUURI-KEIKAKU CO., LTD - 11 - 

 
Figure 1-5  SOx Emission Distribution Map of Ger Stove and Wall Stove (2010, Expert Judgement 

Case) 
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Figure 1-6  PM10 Emission Distribution Map of Ger Stove and Wall Stove (2010, Expert Judgement 

Case) 
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1.2 Calculation for Emission (2010 revise) 

1.2.1 Power Plant 

Table 1-14  Annual Coal Consumption and Emission Factor of Power Plants (2010 revise) 

Power Plant Fuel Consumption Emission Factor (kg/ton) 

 (ton/year) TSP PM10 SOx NOx CO 

PP2 190,210 23.37 15.19 3.31 0.97 41.35 
PP3-1 336,047 10.47 6.81 7.35 6.91 1.13 
PP3-2 699,276 5.13 3.33 1.64 0.88 0.23 
PP4 2,879,677 2.87 1.87 2.19 3.87 0.03 

Source: Coal Consumption: Hearing survey from each power plant 
Emission Factor: Exhaust gas measurement data in this project 

Conversion TSP into PM10 is used PM10/TSP=0.65 of JICA 2nd Detailed Planning Survey 

 

Table 1-15  Air Pollutants Emission of Power Plants (2010 revise) 

発電所 Emission (ton/year) 

 TSP PM10 SOx NOx CO 

PP2 4,445 2,889 629 184 7,865 
PP3-1 3,520 2,288 2,470 2,323 379 
PP3-2 3,585 2,330 1,147  612 158 
PP4 8,276 5,379  6,298  11,132 78 
Total 19,826 12,887 10,545 14,251 8,481 

 

1.2.2 HOB and Factory 

Table 1-16  Coal Consumption and Emission Factor of HOB (2010 revise) 

Fuel 

Consumption 
Emission Factor (kg/ton) 

(ton/年) Dust PM10 SOx NOx CO 

133,975 21.11 13.72 7.86 1.41 59.57 
Source: Coal Consumption: HOB field survey 

Emission Factor: Exhaust gas measurement data in this project 

 

Table 1-17  Air Pollutants Emission of HOB (2010 revise) 

Emission (ton/year) 

TSP PM10 SOx NOx CO 

2,010.76 1,307.00 764.40 125.96 4,069.90 
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Figure 1-7  SOx Emission Distribution Map from power plants and HOB (2010 revise) 
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Figure 1-8  PM10 Emission Distribution Map from power plants and HOB (2010 revise) 
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1.2.3 CFWH 

Table 1-18  Number and Coal Consumption of CFWH (2010 revise) 

District 
Number of 

CFWH 

Coal Consumption 

(ton/year) 

Bayangol 81 1,611 
Bayanzurkh 425 8,516 
Sukhbaatar 57 1,191 
Songinokhairhan 233 4,029 
Chingeltei 165 3,025 
Khan-Uul 44 1,485 
City Total (Central 6 Districts) 1,005 19,857 

Source: World Bank, Boiler Market Study 2009 

 

Table 1-19  Emission Factor of CFWH (2010 revise) 

Target 

Pollutants 

Emission Factor 

(kg/ton) 

TSP 11.0 
PM10 6.6 
SOx 15.8 
NOx 5.2 
CO 23.38 

Source: Exhaust gas measurement result of this project, JICA 2nd Detailed Planning Survey 

 

Table 1-20  Emission of CFWH (2010 revise) 

District 
Emission (ton/year) 

TSP PM10 SOx NOx CO 

Bayangol 12.5 7.5 17.9 5.9 26.5 
Bayanzurkh 94.4 56.6 135.5 44.6 200.6 
Sukhbaatar 13.0 7.8 18.6 6.1 27.6 
Songinokhairhan 53.6 32.1 76.9 25.3 113.8 
Chingeltei 30.5 18.3 43.8 14.4 64.8 
Khan-Uul 14.1 8.5 20.3 6.7 30.1 
City Total (Central 6 Districts) 218.0 130.8 313.1 103.0 463.3 
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Figure 1-9  SOx Emission Distribution Map of CFWH (2010 revise) 
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Figure 1-10  PM10 Emission Distribution Map of CFWH (2010 revise) 
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1.2.4 Ger and Wall Stove 

Table 1-21  Population and Number of Households by Khoroo in Year 2010 in Ger Area (Extract) 

 

District 

Ger Area 

Ger Residence Ger Residence 

Number of 

Households 

Number of 

Households 

Number of 

Households 

Number of 

Households 

Bayangol 5,921 24,088 6,174 22,546 
Bayanzurkh 22,582 86,954 21,548 85,898 
Sukhbaatar 7,776 32,966 11,590 44,769 
Songinokhairhan 19,700 86,687 21,731 97,457 
Chingeltei 7,189 32,522 18,244 84,100 
Khan Uul 6,428 23,019 12,236 45,922 

計 69,596 286,236 91,523 380,694 
Source: Population Data by Khoroo: Municipal Statistics Agency (Нийслэлийн Статистикийн Газар), Year 2009 

 

Table 1-22  Estimation Result of Installation Number of Ger Stoves and Wall Stoves (2010 revise) 

District Ger Wall Total 

Bayangol 7,134 7,440 14,574 
Bayanzurkh 27,211 25,965 53,176 
Sukhbaatar 9,370 13,966 23,336 
Songinokhairhan 23,739 26,186 49,925 
Chingeltei 8,663 21,984 30,647 
Khan Uul 7,746 14,744 22,490 

合計 83,863 110,285 194,148 
Source: Municipal Statistics Data, Would Bank Ger Area Heating 

 

Table 1-23  Annual Fuel Consumption par a Stove (2010 revise) 

Stove Type Coal (ton/year) Wood (ton/year) 

Ger Stove 3.49 3.27 
Wall Stove 4.49 2.99 

Source: Sampling Survey Result (AQDCC), World Bank Ger Area Heating 

 

Table 1-24  Annual Total Fuel Consumption of Ger Stove and Wall Stove (2010 revise) 

Stove Type Coal (ton/year) Wood (ton/year) 

Ger Stove 292,682.1 274,232.2 
Wall Stove 495,181.4 329,753.3 
Total 787,863.5 603,985.5 
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Table 1-25  Emission Factor of Ger Stove and Wall Stove (2010 revise) 

Stove Type Fuel TSP PM10 SOx NOx CO 

Ger Stove Coal 4.42 2.87 4.26 0.91 65.53 
Wood 2.63 1.71 0.01 0.04 21.53 

Wall Stove Coal 9.77 6.35 6.06  0.61 60.37 
Wood 2.63 1.71 0.01 0.04 21.53 

Unit: kg/ton 
Source: Exhaust gas measurement result of this project 

 
Table 1-26  Emission of Ger Stove and Wall Stove (2010 revise) 

District 
Emission (ton/year) 

TSP PM10 SOx NOx CO 

Bayangol 556 362 309 45 4,630 
Bayanzurkh 1,997 1,298 1,114 164 16,848 
Sukhbaatar 948 616 521 71 7,488 
Songinokhairhan 1,925 1,251 1,068 153 15,884 
Chingeltei 1,345 874 729 91 9,965 
Khan Uul 948 617 518 68 7,263 
Total 7,720 5,018 4,258 592 62,078 
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Figure 1-11  SOx Emission Distribution Map of Ger Stove and Wall Stove (2010 revise) 
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Figure 1-12  PM10 Emission Distribution Map of Ger Stove and Wall Stove (2010 revise) 
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1.3 Calculation for Emission (2011) 

1.3.1 Power Plant 

Table 1-27  Annual Coal Consumption and Emission Factor of Power Plants (2011) 

Power Plant Fuel Consumption Emission Factor (kg/ton) 

  (ton/year) TSP PM10 SOx NOx CO 

PP2 189,594 23.37 15.19 3.31 0.97 41.35 
PP3-1 355,041 10.47 6.81 7.35 6.91 1.13 
PP3-2 738,800 5.13 3.33 1.64 0.88 0.23 
PP4 2,843,021 2.87 1.87 2.19 3.87 0.03 

Source: Coal Consumption: Hearing survey from each power plant 
Emission Factor: Exhaust gas measurement data in this project 

Conversion TSP into PM10 is used PM10/TSP=0.65 of JICA 2nd Detailed Planning Survey 

 

Table 1-28  Air Pollutants Emission of Power Plants (2011) 

Power Plant Emission (ton/year) 

 TSP PM10 SOx NOx CO 

PP2 4,431 2,880 627 183 7,840 
PP3-1 3,719 2,417 2,610 2,455 400 
PP3-2 3,788 2,462 1,212 647 167 
PP4 8,171 5,311 6,218 10,990 77 
Total 20,108 13,070 10,667 14,275 8,484 

 

1.3.2 HOB and Factory 

Table 1-29  Coal Consumption and Emission Factor of HOB (2011) 

Fuel 

Consumption 
Emission Factor(kg/ton) 

(ton/年) Dust PM10 SOx NOx CO 

148,742 21.11 13.72 7.86 1.41 59.57 
Source: Coal Consumption: Data from Boiler regestration management system 

Emission Factor: Exhaust gas measurement data in this project 

 

Table 1-30  Air Pollutants Emission of HOB (2011) 

Emission (ton/year) 

TSP PM10 SOx NOx CO 

1,606.71 1,044.36 829.71 145.87 5,944.36 
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Figure 1-13  SOx Emission Distribution Map from power plants and HOB (2011) 
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Figure 1-14  PM10 Emission Distribution Map from power plants and HOB (2011) 
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1.3.3 CFWH 

Table 1-31  Number and Coal Consumption of CFWH (2011) 

District 
Number of 

CFWH 

Coal Consumption 

(ton/year) 

Bayangol 81 1,280 
Bayanzurkh 425 9,694 
Sukhbaatar 57 1,332 
Songinokhairhan 233 5,502 
Chingeltei 165 3,131 
Khan-Uul 44 1,500 
City Total (Central 6 Districts) 1,005 22,438 

Source: World Bank, Boiler Market Study 2009 

 

Table 1-32  Emission Factor of CFWH (2011) 

Target 

Pollutants 

Emission Factor 

(kg/ton) 

TSP 11.0 
PM10 6.6 
SOx 15.8 
NOx 5.2 
CO 23.38 

Source: Exhaust gas measurement result of this project, JICA 2nd Detailed Planning Survey 

 

Table 1-33  Emission of CFWH (2011) 

District 
Emission (ton/year) 

TSP PM10 SOx NOx CO 

Bayangol 14.1  8.4  20.2  6.7  29.9  
Bayanzurkh 106.6  64.0  153.2  50.4  226.6  
Sukhbaatar 14.7  8.8  21.0  6.9  31.1  
Songinokhairhan 14.1  8.4  20.2  6.7  29.9  
Chingeltei 106.6  64.0  153.2  50.4  226.6  
Khan-Uul 60.5  36.3  86.9  28.6  128.6  
City Total (Central 6 Districts) 246.3  147.8  353.8  116.4  523.5  
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Figure 1-15  SOx Emission Distribution Map of CFWH (2011) 

 

2 - 149



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Mongolia 

Appendix    Result for Calculating Emission Inventory 
  

  

SUURI-KEIKAKU CO., LTD - 28 - 

 
Figure 1-16  PM10 Emission Distribution Map of CFWH (2011) 
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1.3.4 Ger and Wall Stove 

Table 1-34  Population and Number of Households by Khoroo in Year 2011 in Ger Area (Extract) 

 

District 

Ger Area 

Ger Residence Ger Residence 

Number of 

Households 

Number of 

Households 

Number of 

Households 

Number of 

Households 

Bayangol 5,854 22,623 6,480 26,152 
Bayanzurkh 23,357 89,056 23,885 90,621 
Sukhbaatar 8,435 35,750 12,100 43,442 
Songinokhairhan 20,047 91,311 22,486 99,230 
Chingeltei 8,983 37,183 18,714 84,377 
Khan Uul 6,556 24,860 12,425 46,583 

計 73,232 300,783 96,090 390,405 
Source: Population Data by Khoroo: Municipal Statistics Agency (Нийслэлийн Статистикийн Газар), Year 2010, 

2011 

 

Table 1-35  Estimation Result of Installation Number of Ger Stoves and Wall Stoves (2011) 

District Ger Wall Total 

Bayangol 7,054 7,808 14,862 
Bayanzurkh 28,145 28,781 56,926 
Sukhbaatar 10,165 14,582 24,747 
Songinokhairhan 24,156 27,095 51,251 
Chingeltei 10,825 22,550 33,375 
Khan Uul 7,900 14,973 22,873 

合計 88,244 115,789 204,613 
Source: Municipal Statistics Data, Would Bank Ger Area Heating 

 

Table 1-36  Annual Fuel Consumption par a Stove (2011) 

Stove Type Coal (ton/year) Wood (ton/year) 

Ger Stove 3.88 3.71 
Wall Stove 4.84 3.10 
Clean Stove 3.45 3.30 

Source: World Bank (2013)1 

 

                                                        
1 World bank 2013, Mongolia: Heating Stove Market Trends in Poor, Peri-Urban Ger Areas of Ulaanbaatar and 
Selected Markets Outside Ulaanbaatar  Stocktaking Report of the Mongolia Clean Stoves Initiative (Conference 
Edition) 
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Table 1-37  Annual Total Fuel Consumption of Ger Stove and Wall Stove (2011) 

Stove Type Coal (ton/year) Wood (ton/year) 

Ger Stove 97,077.5 92,824.1 
Wall Stove 560,417.4 358,945.0 
Clean Stove 217,041.9 207,472.7 
Total 874,536.8 659,241.8 

 

Table 1-38  Emission Factor of Ger Stove and Wall Stove (2011) 

Stove Type Fuel TSP PM10 SOx NOx CO 

Ger Stove Coal 4.42 2.87 4.26 0.91 65.53 
Wood 2.63 1.71 0.01 0.04 21.53 

Wall Stove Coal 9.77 6.35 6.06  0.61 60.37 
Wood 2.63 1.71 0.01 0.04 21.53 

Clean Stove Coal 1.23  0.80  3.71  0.93  21.29  
Wood 0.53  0.34  0.01  0.04  21.53  

Unit: kg/ton 
Source: Exhaust gas measurement result of this project, Brochure of Clean Air Fund 

 
Table 1-39  Emission of Ger Stove and Wall Stove (2011) 

District 
Emission(ton/year) 

TSP PM10 SOx NOx CO 

Bayangol 623 405 346 50 5,160 
Bayanzurkh 1,980 1,287 1,246 186 16,365 
Sukhbaatar 869 565 559 79 6,704 
Songinokhairhan 1,734 1,127 1,122 165 14,016 
Chingeltei 1,311 852 799 104 9,666 
Khan Uul 948 616 554 73 7,159 
Total 7,466 4,853 4,627 657 59,070 
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Figure 1-17  SOx Emission Distribution Map of Ger Stove and Wall Stove (2011) 
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Figure 1-18  PM10 Emission Distribution Map of Ger Stove and Wall Stove (2011) 
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2 Mobile Source Inventory 

2.1 Emission Factor 

2.1.1 Selecting Emission Factor Model 

According to vehicle registration database, vehicles that produced and imported in same year are 2.3% among 
registered vehicles. Most of the other vehicles might had been used abroad, and then imported into Mongol as 
second hand vehicle. Most of the vehicles should meet with emission standard of vehicle origin country. 

The major import origin is Japan (55.3% of registered vehicles), and the second major origin is Korea (33.1%). 
Total of these two countries are 88.4%. Emission factor model in Japan was selected because Japanese 
vehicles are most dominant. 

As for Japanese vehicles, Japanese emission factor was applied to each vehicle according to their specification 
and product year. As for vehicles from the other countries, emission factor was applied by estimating its 
corresponding level in Japanese emission standard. 

 

2.1.2 Emission Factor Modification for Fuel 

Since “Lead in gasoline”, “sulfur in gasoline” and “sulfur in diesel oil” deteriorates emission reduction system 
of vehicles, these contents data are necessary to modify emission factor. 

MNS for gasoline (MNS-217:1987 and MNS-217:2006) and diesel oil (MNS-216:1984 and MNS-216:2006) 
are collected. 

Laboratory data on lead and sulfur concentration, of gasoline and diesel oil sold in UB, are searched, via 
“ Faculty of Chemistry, National University (Dr. Prof. Dalantain MONKHOOBO)”, “Audit Office, 
Ulaanbaatar Municipality”, CLEM, Laboratory of Ulaanbaatar Custom, Laboratory of major petroleum 
company (PETROVIS Co), Private laboratory specialized for petroleum (AMBER Co), “School of Mechanical 
Engineering, Mongolian University of Science and Technology”. No data is found yet. 

Laboratory test result, called as “certificate”, is attached to all custom declaration of petroleum import. 
Example of the certificate collected from a petroleum company and the custom. 

Samples of gasoline and diesel oil were collected and analyzed by laboratory in Japan from November 2010 to 
January 2011. All the laboratory test results meet with MNS. All except sulfur content ratio meet with 
Japanese standards also. 

Among the information described above, Table 2-1 shows all the information used for emission factor 
modification. 
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Table 2-1  Lead and Sulfur Contents Information of Gasoline and Diesel Oil 

    Concentration Condition 

Gasoline Pb Japan 1975~ <0.002g/L AI-90 
   1987~ <0.002g/L AI-96 
  Mongolia 1987~ <=0.37g/L AI93&AI95, MNS217-87 
   2006~ <=0.01g/L MNS217-2006 
   2010.11 <0.002g/L Sample from PETROVIS Co. 
 S Japan ~2004.12 <=100ppm National Regulation 
   ~2005.1 <=10 ppm Guarantee of Refinery Companies 
  Mongolia 1987~ <=1,200 ppm MNS217-87 
   2006.12~ <=500 ppm MNS217-2006 
   2010.11  300ppm A-80, Sample from PETROVIS Co. 
    200ppm AI-92, Sample from PETROVIS Co. 
    100ppm AI-95, Sample from PETROVIS Co. 
Diesel Oil S Japan 1953~ <=12,000ppm National Regulation 
   1976~ <=5,000ppm National Regulation 
   1992~ <=2,000ppm National Regulation 
   1997~ <=500ppm National Regulation 
   2003.4~ <=50ppm Guarantee of Refinery Companies 
   2005.1~ <=10ppm Guarantee of Refinery Companies 
  Mongolia 1984~ <=2,000ppm MNS216:84 
   2006.12~ <=2,000ppm MNS216:2006 
   2011.1 1,400ppm Sample from PETROVIS Co. 

Note: Pb is lead.  S is sulfur. 
Source: JICA Project Team 

 

Emission factors are modified, using Table 2-1 information and following assumption. 

A) Most of the sold gasoline and diesel oil met with MNS 

B) All gasoline vehicles imported and registered before 2006.12.10 used leaded gasoline, and their 
emission reduction system were damaged.  For these vehicles, emission factor of 1974, when leaded 
gasoline was sold in Japan, is applied.   
Exception: Original emission factor of vehicle production standard is applied for CO2 and SOx, since 
CO2 and SOx are not treated by emission reduction system.  

C) Sulfur content of gasoline sold in current Mongolian market is much higher than the requirement of 
Japanese vehicle emission reduction system after 2005.  For the gasoline vehicles produced after 2005 
and imported after 2007, Japanese emission factor of 2004 is applied.   
Exception: Original emission factor of vehicle production standard is applied for CO2 and SOx, since 
CO2 and SOx are not treated by emission reduction system. 

D) Sulfur content of diesel oil sold in current Mongolian market is much higher than the requirement of 
Japanese vehicle emission reduction system after 1997.  For the vehicles produced after 1997, 
Japanese emission factor of 1996 is applied.   
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Exception: Original emission factor of vehicle production year is applied for CO2 and SOx, since CO2 
and SOx are not treated by emission reduction system. 

 

2.1.3 Emission Factor Modification for Last Policies 

Among the contents of annual report published by AQDCC on 3rd, January, 2012, information on “Activities 
for Vehicle Air Pollution Mitigation” (purpose 4, paragraph 31 to 38) was collected and its effects are 
estimated as shown in Table 2-2.  Although long-term information gathering was tried and was performed over 
about one year at the maximum, since new information was not able to be acquired, it was based on the 
following assumption. 
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Table 2-2  Policies for Vehicle Air Pollution Control Published in AQDCC Annual Report 

 and Estimation of their Effects 

Implemented Policies Effects 

Tax depending on vehicle displacement is 
charged by Order: A/63/67 based on Air 
Payment Law, dated 15th, March, 2011.  
(1800 – 9500MNT /year/vehicle) 

The amount of the tax is equals to the price of 1 to 5L of 
gasoline.  It is unlikely that the tax will promote vehicle 
maintenance and replacement.  The tax is supposed to give 
little effect to emission reduction of air pollutants.   

80,000L of ethanol supply and 535,000L of 
bio-ethanol supply were contracted.  

Its effect isn’t emerged since the supply hasn’t started yet.  
It is important from the aspect of global warming since bio-fuel 
is carbon-neutral.  
Effect on air pollutant emission volume change is not yet 
found.  The amount of these ethanol fuels correspond to less 
than 1% of imported gasoline (228,409 ton) dealed by 
Ulaanbaatar custom in 2011.  The ethanol effect might be 
smaller than emission calculation error. 

Refining used vegetable oil, producing 10% 
bio-diesel, and supplying up to 20,000L used 
was contracted.  

Its effect isn’t emerged since the supply hasn’t started yet. 
It is important from the aspect of global warming since bio-fuel 
is carbon-neutral.   
The supply capacity correspond to the fuel which one bus 
consume in 300 days, or less than half of the total fuel which 
all the public big buses in the UB city consume in one day.   
Therefore, their effect might be smaller than emission 
calculation error. 

Supply and installation of 400 diesel gas 
engine that use both of diesel oil and LPG 
was contracted with by Tur Tel Com 
company. 

Their effect can be ignored in emission calculation at 2011, 
since the engines haven’t used until the end of 2011.  
The first test in bus service was implemented in May, 2012.  
CO and NOx emission increased in preliminary test, on which 
testing protocol issue is suggested.  
Information for emission factor estimation is necessary in order 
to establish emission inventory of mobile source at 2012.   

3,000 LPG vehicles are running at the end of 
2011. 

LPG vehicles are regarded as same as gasoline vehicles in 
Japanese emission factor model.   

Emission gas test was implemented to 80 
vehicles on road, and 20 of them were 
restricted on use temporally.  

The number of vehicles restricted on use is less than 0.1% of 
vehicles that didn’t pass the vehicle inspection in 2009.  
Therefore, their effect might be smaller than emission 
calculation error. 

1,500 of diesel vehicles equipped SHP-600 
equipment.   

Their effect can be ignored in emission calculation at 2011, 
since the equipment haven’t equipped until the end of 2011.  
Reason and effect of pollutant reduction from diesel engines 
written in the letter: 2/679 of Ministry of Environment (dated 
7th, March, 2007) is not consistent with common knowledge of 
vehicle emission gas experts in Japan.  This information is 
necessary to be investigated more.   

Source: JICA Project Team 

 

2.1.4 Emission Factor Modification for Other Reasons 

During wintertime, it is so cold that warming-up operation is common for a long time and heat efficiency 
become lower.  Since data on fuel efficiency lowering in Ulaanbaatar was not found, data surveyed in 
Hokkaido, Japan was applied (32% lowered).   
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Most of vehicles in Ulaanbaatar are insufficient in their maintenance (alignment, exchange of expendables, 
etc.) compared with in Japan.  There are two pioneering studies on emission increase of air pollutants caused 
by poor maintenance, which were studied by School of Power Engineering, the Mongolian University of 
Science and Technology.  Statistic data are not found.  Emission factor of the vehicles that have passed over 
two years after import is assumed as +96% (source: Figure 3-2-2 of White Paper on Environmental Hazard, 
1969, Japan).   

Especially, the vehicles that didn’t pass the vehicle inspection in their first try are supposed to be insufficient 
in their management. Therefore, the emission factor and fuel efficiency of those vehicles were assumed as 
doubled value of that of the vehicle standard that has the largest emission.  

 

2.1.5 Travel Speed 

Results of travel speed survey implemented in 2010 were used for calculation. 

 

Table 2-3  Summary of Travel Speed Survey (implemented in 2010) 

 Weekday, Autumn Weekend, Autumn Weekday, Winter 

Total survey distance (km) 413.5 436.9 511.2 
Range of Travel Speed 
Result (km/h) for each 
Time Category 

7:30 – 9:30 5.7 – 37.5 26.7 – 45.3 17.7 – 35.1 
12:30 - 14:30 11.4 – 35.9 7.2 – 36.2 10.5 – 33.6 
18:00 – 20:00 9.1 – 29.4 11.5 – 29.2 9.3 – 30.4 
22:00 – 24:00 22.5 – 55.8 25.4 – 49.9 21.4 – 32.9 

Source: JICA Project Team 

 

2 - 159



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Mongolia 

Appendix    Result for Calculating Emission Inventory 
  

  

SUURI-KEIKAKU CO., LTD - 38 - 

 
Source: JICA Project Team 

Figure 2-1  Routes of Travel Speed Survey (implemented in 2010) 

 

2.1.6 Summary 

PM emission factor that take into account these modifications and travel speed is shown in Figure 2-2. 
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Figure 2-2  PM Emission Factor by Travel Speed 

 

2.2 Traffic Count 

“Traffic count required for emission inventory” is not “count of registered vehicle” or “count of vehicle that 
passed vehicle inspection”.  Vehicle count of each road section is necessary.  In order to calculate emission 
change by hours, vehicles must be counted for each hour. 

As shown in Table 2-4 and Figure 2-3 to Figure 2-5, traffic is counted by field survey in 35 points, in 2010, for 
3 days (weekday in autumn, weekend in autumn, and weekday in winter, on the same days of travel speed 
survey), for 24 hours mainly (16 hours for some sections).  

Traffic count survey was implemented on 1 point, in 2011, for 2 days (weekday in autumn, weekend in 
autumn), for 24 hours.  

Traffic count of other major roads was estimated using simple traffic distribution model from the traffic count 
survey result.  
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Table 2-4  Summary of Traffic Count Survey (implemented in 2010) 

 Weekday, Autumn Weekend, Autumn Weekday, Winter 

Survey Start at 2010/10/7 7:00 2010/10/9 7:00 2010/11/24 7:00 
Survey End at 2010/10/8 7:00 2010/10/10 7:00 2010/11/25 7:00 
Count of 24 hours survey points 25 10 10 
Count of 16 hours survey points 10 0 5 
Maximum of 24 hours traffic 78,666 54,582 71,560 
Maximum of 16 hours traffic 17,552 12,580 16,826 

Source: JICA Project Team 

 

 
Source: JICA Project Team 

Figure 2-3  Locations of Traffic Count (Urban Area, implemented in 2010) 
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Source: JICA Project Team 

Figure 2-4  Locations of Traffic Count (Suburban Area, implemented in 2010) 

 

 
Source: JICA Project Team 

Figure 2-5  Sample of Traffic Count Results (Day Total of Weekday, Autumn) 
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2.3 Road Section Length 

Road section lengths are measured by 1/5000-scale AUTOCAD-format maps (version 2007). 

 

2.4 Calculation for Emission from Minor Road 

Generally, air pollutant emission from minor road is calculated according to the following procedure 

1) Traffic volume in minor road is calculated by subtracting traffic volume in major road from total traffic 
volume in the city. 

2) Emission from minor road is calculated by multiplying traffic volume in minor road by emission factor. 

 

In UB city, total traffic volume data could not be got. Then emission from minor road is calculated according 
to the following procedure. 

1) Fuel consumption in central 6 districts is calculated by multiplying fuel importing volume in UB city 
custom by assumed fuel consumption rate in central 6 districts. 

2) Traffic volume in minor road is calculated by subtracting traffic volume in major road from total traffic 
volume in the city. 

3) Air pollutant emission by fuel consumption is calculated using emission and traffic volume data in major 
road 

4) Air pollutant emission in minor road is calculated by multiplying 2) by 3).  

 

2.5 Emission 

Calculation results of air pollutant emission from vehicles are shown in Table 2-5 and Table 2-6, PM10 and 
NOx distribution map is shown in Figure 2-6 to Figure 2-11.  

Also, emission classified by vehicle type and traffic volume from main road is shown in Table 2-7 to Table 2-8. 
However, air pollutant emission from minor road is calculated as explained in the previous section, so 
breakdown of emission classified by vehicle type and traffic volume are cannot shown.  

 

Table 2-5  Emission from Vehicle (2010) 

 Emission (ton/year) 

 PM10 SOx NOx CO 

Min 158 264 3,337 20,412 
Max 301 270 8,129 51,605 
Expert 
Judgement 

265 270 6,786 42,478 
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Table 2-6  Emission from Vehicle (2010 revise and 2011) 

 Emission (ton/year) 

 PM10 SOx NOx CO 

2010 revise 226 236 4,840 28,088 
2011 245 297 3,819 19,034 

 

Table 2-7  Emission Classified by Vehicle Type and Traffic Volume  

(2010, Expert Judgement, Major Road only) 

 Emission (ton/year) Traffic Volume 

 PM SO2 NOx CO (million vehicles km) 

Small-sized Passenger Car 8 55 2,612 24,010 1,132 
Large-sized Passenger Car 29 44 786 5,691 406 
Trolley Bus 0 0 0 0 2 
Middle and Large-sized Bus 118 63 1,030 691 57 
Small-sized Truck 17 21 239 575 98 
Large-sized Truck 27 20 445 1,032 42 
Total 200 203 5,112 31,999 1,736 

 

Table 2-8  Emission Classified by Vehicle Type and Traffic Volume  

(2010 revise and 2011, Expert Judgement, Major Road only) 

 Emission (ton/year) Traffic Volume 

 

PM SO2 NOx CO 
(million 

vehicles km) 

2010 

revise 
2011 

2010 

revise 
2011 

2010 

revise 
2011 

2010 

revise 
2011 

2010 

revise 
2011 

Small-sized 
Passenger Car 

12 62 57 125 1,963 1,201 17,975 9,135 1,132 1,112 

Large-sized 
Passenger Car 

24 29 39 49 633 560 4,555 3,765 406 399 

Trolley Bus 0 0 0 0 0 0 0 0 2 2 
Middle and Large-
sized Bus 

112 101 61 56 974 955 650 1,006 57 56 

Small-sized Truck 16 6 23 11 206 189 386 1,144 98 96 
Large-sized Truck 31 14 24 16 411 399 727 1,411 42 41 
Total 195 212 204 257 4,186 3,303 24,293 16,462 1,736 1,706 
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Figure 2-6  PM10 Emission Distribution from Vehicles (2010, Expert Judgement Case) 
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Figure 2-7  NOx Emission Distribution from Vehicles (2010, Expert Judgement Case) 
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Figure 2-8  PM10 Emission Distribution from Vehicles (2010 revise) 
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Figure 2-9  NOx Emission Distribution from Vehicles (2010 revise) 
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Figure 2-10  PM10 Emission Distribution from Vehicles (2011) 
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Figure 2-11  NOx Emission Distribution from Vehicles (2011) 
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3 Other Source Inventory 

3.1 Emission Calculation 

3.1.1 Emission Source 

Table 3-1 shows other area sources mentioned in the last inventory studies. 

 

Table 3-1  Other Area Sources Mentioned in the Last Inventory Studies 

Name of Inventory Study Other Area Sources Mentioned 

Inventory Study carried out by 
Ministry of Nature, Environment and 
Tourism under 40th order in 2007 
(2007 оны 40 тоот тушаалаар) 

Places for tire burning (It is listed in the potential other area sources. 
Emission inventory calculation method and emission volume is not 
mentioned) 

Discussion Paper (AMHIB, 2009) 2 1) Suspension of Dry Surface Dust 
a) From Paved Road Surface mainly by Traffic 
b) From Unpaved Road Surface mainly by Traffic 
c) From Open Soil Surfaces mainly by Wind 

2) Dry Dust Suspension from Ash Ponds of the Power Plants 
3) Dry Dust Suspension from Construction Works 
4) Open Burning of Garbage 
5) Hospital Waste Burning 

Source: JICA Project Team 

 

Considering effect to air quality, technical transfer possibility using real data, possibility of counter measures, 
and independency from other air pollution counter measures, dry dust suspension from ash ponds of the power 
plants is selected. 

 

                                                        
2 Air Pollution in Ulaanbaatar, Initial Assessment of Current Situation and Effects of Abatement Measures, 
December 2009 
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Source: JICA Project Team 

Figure 3-1  Sample of Dry Dust Suspension from Ash Ponds of the Power Plants 

(on 3
rd

, June, 2010. Stack in the right side in this photo is of Power Plant 3) 

 

 
Source: JICA Project Team using Google Earth 

Figure 3-2  Distribution Map of Power Plants and Ash Ponds 

 

3.1.2 Summary of Emission Calculation Method 

1 Calculation of Average Erosion Thickness 

Characteristic shapes eroded by wind are commonly found on the ash pond surface (Figure 3-3). It indicates 
that ash is suspended a lot.  
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Source: JICA Project Team 

Figure 3-3  Characteristic Shape Eroded by Wind on the Ash Pond Surface 

 

Although there are various methods to calculate amount of dry dust suspension, however, all those methods 
are not appropriate to estimate such large amount of suspension. Measurement of dust suspension was planned 
under the following condition: 

1) Expensive measurement or contract to experts was not to be accepted because the budget is not enough to 
purchase expensive equipment or to contract for large-scaled survey.  

2) Ground subsidence might continue, because it’s been less than 10 years from lowering ground-water level 
and drying the ash pond. Although ash pond surface elevation change is possible to be measured by 
surveying, it is total of dry dust suspension and land subsidence. Since the land subsidence speed is 
unknown, amount of dry dust suspension is not possible to be calculated from the value.  

3) The erosion shape of the ash pond surface suggests that erosion speed may up to 10cm / years. Required 
measurement range is between a few mm and 30 cm, and accuracy to 1 mm or less is not necessary. 

Under the conditions above, it is concluded that dust emission is calculated by following procedure; 
measurement of “average erosion thickness”, multiplying by “erosion area”, and then convert it to weight. 

 

Q=Σ (A x T x D) 

Q Emission (ton) 

A Erosion Area (m2) 

T Average Erosion Thickness (m) 

D Dry Density (ton/m3) 

 

Erosion thickness is measured and calculated as follows; to distribute steel pipes for the ash ponds, measures 
lengths over the surface every month, and then calculate length change for each pipe (Figure 3-4). 
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Source: JICA Project Team 

Figure 3-4  Measurement Method of Erosion Thickness 

 

Site work picture is shown in Figure 3-5. Example of measurement record is shown in Figure 3-6. 

 

 
Source: JICA Project Team 

Figure 3-5  Measurement of Steel Pipes Length over the Ash Pond Surface 
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Source: JICA Project Team 

Figure 3-6  Example of Measurement Record 

 

2 Erosion Area 

Information on ash pond area was collected from each power plant (Table 3-2 to Table 3-4). 

Suspension source area is to be calculated excluding some area from where dust is unlikely to suspend, such as 
soil-covered area, planted area and water-filled area. It was investigated through on-site or Google Earth-based 
observations of soil-covered area, planted area and water-filled area in ash pond. As a result, Suspension 
source area ratio was calculated. 
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Table 3-2  Parameter Using Calculation of Emission from Ash Pond (2010) 

Power 

Plant 

Partition Area (m
2
) Suspension Source 

Area Ratio (%) 

Average 

Erosion 

Thickness 

(cm) 

Dry 

Density 

(g/cm
3
) 

PM10 

Ratio 

No.2 West 50,882 100% 0.576 1.29 20.42% 
 East 55,968 0% 0.576 1.29 20.42% 
No.3 1 123,000 0% 0.576 1.29 20.42% 
 2 141,000 0% 0.576 1.29 20.42% 
 3 119,000 0% 0.576 1.29 20.42% 
 4 102,600 100% 0.576 1.29 20.42% 
 5 60,000 0% 0.576 1.29 20.42% 
No.4 3 250,000 40% 0.576 1.29 20.42% 
 4 160,000 25% 0.576 1.29 20.42% 
 5 180,000 70% 0.576 1.29 20.42% 

 

Table 3-3  Parameter Using Calculation of Emission from Ash Pond (2010 revise) 

Power 

Plant 

Partition Area (m
2
) Suspension Source 

Area Ratio (%) 

Average 

Erosion 

Thickness 

(cm) 

Dry 

Density 

(g/cm
3
) 

PM10 

Ratio 

No.2 West 50,882 100% 0.576 1.29 40.43% 
 East 55,968 0% 0.576 1.29 40.43% 
No.3 1 123,000 0% 0.576 1.29 21.70% 
 2 141,000 0% 0.576 1.29 21.70% 
 3 119,000 0% 0.576 1.29 21.70% 
 4 102,600 100% 0.576 1.29 21.70% 
 5 60,000 0% 0.576 1.29 21.70% 
No.4 3 250,000 40% 0.576 1.29 21.70% 
 4 160,000 25% 0.576 1.29 21.70% 
 5 180,000 70% 0.576 1.29 21.70% 
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Table 3-4  Parameter Using Calculation of Emission from Ash Pond (2011) 

Power 

Plant 

Partition Area (m
2
) Suspension Source 

Area Ratio (%) 

Average 

Erosion 

Thickness 

(cm) 

Dry 

Density 

(g/cm
3
) 

PM10 

Ratio 

No.2 West 50,882 100% 0.948 1.29 40.43% 
 East 55,968 0% 0.948 1.29 40.43% 
No.3 1 123,000 0% 0.948 1.29 21.70% 
 2 141,000 0% 0.948 1.29 21.70% 
 3 119,000 0% 0.948 1.29 21.70% 
 4 102,600 10% 0.948 1.29 21.70% 
 5 60,000 0% 0.948 1.29 21.70% 
No.4 3 250,000 0% 0.948 1.29 21.70% 
 4 160,000 0% 0.948 1.29 21.70% 
 5 180,000 30% 0.948 1.29 21.70% 

 

3 Other Factors 

“Dry Density (g/cm3)” data is necessary to convert volume to weight. A Japanese fly ash value (1.29 g/cm3) 
is applied for it because there was no dry density data from the power plants. 

PM10 indicates particles whose diameter is 10 micron or less. PM10 ratio in the ash weight was calculated as 
20.42%, which is an average of particle size distribution in ash implemented in 2010. 4 samples of ash 
collected in Power Plant 2 on 21st, March, 2012 were analyzed in Soil Science Department, Institute of 
Geography, Mongolian Academy of Sciences. Average value of the result data shows that PM10 ratio is 
between 14.1% and 66.8%, which means the value 20.42% is likely. 

Erosion survey in 2012 is not completed. The survey in Power Plant 2 in 2011 was failed. As for the survey in 
Power Plant 3, measurement method before 15th, March, 2011 caused some error. The survey couldn’t 
continue after 20th, April, 2011 because of soil-covering work. Good measurement data is available for 36 days 
from 15th, March to 20th, April in 2011. Erosion amount was calculated for this period, assuming that average 
erosion thickness of every power plant is same as that in Power Plant 3. 

Assuming that monthly amount of erosion is proportional to the average wind speed by month, suspension 
ratio of each month was estimated. Annual dust emission and PM10 emission were calculated as total of 
monthly erosion. 

 

3.1.3 Emission 

Air pollutant emission from ash pond is shown in Table 3-5 and Table 3-6. Also, PM10 emission distribution is 
shown in Figure 3-7 to Figure 3-9. 
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Table 3-5  Air Pollutant Emission from Ash Pond 

 Emission (ton/year) 

 TSP PM10 SOx NOx CO 

Min 3,116.00 636.16 - - - 
Max 22,346.77 4,562.32 - - - 
Expert 
Judgement 

12,540.94 2,560.36 - - - 

Note: “-“indicate unmeasured. Emission of these pollutants can be ignored, since there is no combustion in ash pond. 

 

Table 3-6  Air Pollutant Emission from Ash Pond (2010 revise and 2011) 

 Emission (ton/year) 

 TSP PM10 SOx NOx CO 

2010 revise 8,135.16  1,950.15  - - - 
2011  3,104.67  955.82  - - - 

Note: “-“indicate unmeasured. Emission of these pollutants can be ignored, since there is no combustion in ash pond. 
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Figure 3-7  PM10 Emission Distribution from Ash Pond (2010, Expert Judgement Case) 
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Figure 3-8  PM10 Emission Distribution from Ash Pond (2010 revise) 
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Figure 3-9  PM10 Emission Distribution from Ash Pond (2011) 
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Figure 4-2  SO2 Emission Distribution Map (2010, Expert Judgement Case) 
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Figure 4-3  PM10 Emission Distribution Map (2010, Expert Judgement Case) 
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4.2 2010 revise 

Table 4-2  Air Pollutants Anuual Emission by Air Pollutants (2010 revise) 

Target Pollutant 
SO2 PM10 CO NOx 

Source 

Power Plant 10,544.72 12,886.97 8,480.55 14,251.02 

HOB 764.40 1,307.00 4,969.90 125.96 

CFWH 313.09 130.79 463.30 103.04 

Ger Stove 5,517.66 4,312.96 178,364.07 2,368.06 

Major Road 204.25 195.33 24,292.66 4,186.38 

Minor Road 31.91 30.52 3,795.42 654.07 

Soil 
 

6,811.60 
  

Power Plant Ash 
 

1,950.15 
  

Total 17,376.05 27,625.32 220,365.91 21,688.53 
Unit: ton/year 
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Figure 4-4  SO2 Emission Distribution Map (2010 revise) 
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Figure 4-5  PM10 Emission Distribution Map (2010 revise) 
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4.3 2011 

Table 4-3  Air Pollutants Anuual Emission by Air Pollutants (2011) 

Target Pollutant 
SO2 PM10 CO NOx 

Source 

Power Plant 10,666.97 13,070.16 8,484.45 14,274.63 

HOB 829.71 1,044.36 5,944.36 145.87 

CFWH 353.79 147.79 523.53 116.44 

Ger Stove 4,473.62 5,271.23 65,234.22 621.70 

Major Road 192.70 184.28 22,918.64 3,949.56 

Minor Road 30.11 28.79 3,580.93 617.10 

Soil 
 

6,374.39 
  

Power Plant Ash 
 

955.82 
  

Total 16,546.89 27,076.83 106,686.14 19,725.29 
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Figure 4-6  SO2 Emission Distribution Map (2011) 
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Figure 4-7  PM10 Emission Distribution Map (2011) 
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