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LAMPIRAN 1. Hasil Pengujian Emisi 

Sample ID : Sintering 1 (0)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 1766  n/a n/a  

4 Ambient Temperature °C 31  n/a n/a  

5 Stack Temperature °C 198  n/a n/a  

6 Meter Temperature °C 31  n/a n/a  

7 Moisture Content % 7.35  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.10  n/a n/a  

9 Standard Volume Sample m3 1.08  n/a n/a  

10 Actual Oxygen, O2 % 18.2  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 6.3  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.1  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 19.8  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 101  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 5 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 14 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 160 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % < 10 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 21 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 57 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 6500 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Sintering 2 (0)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 1766  n/a n/a  

4 Ambient Temperature °C 31  n/a n/a  

5 Stack Temperature °C 252  n/a n/a  

6 Meter Temperature °C 31  n/a n/a  

7 Moisture Content % 4.74  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.15  n/a n/a  

9 Standard Volume Sample m3 1.12  n/a n/a  

10 Actual Oxygen, O2 % 18.3  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 6.8  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.1  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 21.3  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 106  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 5 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 15  n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 160  n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % < 10  30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1  50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 22 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 63 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 6900 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 
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Sample ID : Sintering 3 (0)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 1766  n/a n/a  

4 Ambient Temperature °C 31  n/a n/a  

5 Stack Temperature °C 252  n/a n/a  

6 Meter Temperature °C 31  n/a n/a  

7 Moisture Content % 8.06  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.07  n/a n/a  

9 Standard Volume Sample m3 1.05  n/a n/a  

10 Actual Oxygen, O2 % 18.3  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 6.7  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.1  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 20.9  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 105  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 6 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 15  n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 160  n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % < 10 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 26 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 64 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 690 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Cerobong Kiln (0) WLN Lab ID : 2205123 
Sample Matrix : Emission Air Reg. Date : 05-07-2022 
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 3000  n/a n/a  

4 Ambient Temperature °C 31  n/a n/a  

5 Stack Temperature °C 152  n/a n/a  

6 Meter Temperature °C 31  n/a n/a  

7 Moisture Content % 6.05  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.19  n/a n/a  

9 Standard Volume Sample m3 1.17  n/a n/a  

10 Actual Oxygen, O2 % 8.0  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 10.2  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 30.1  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 42.2  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 94  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 10 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 104  n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 350  n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 12  30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 9 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 88 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 290 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 
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Sample ID : Cerobong Reduksi 1 (1)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal n/a n/a  

3 Capacity kVA 2000 n/a n/a  

4 Ambient Temperature °C 30 n/a n/a  

5 Stack Temperature °C 108 n/a n/a  

6 Meter Temperature °C 30 n/a n/a  

7 Moisture Content % 9.84 n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.02 n/a n/a  

9 Standard Volume Sample m3 1.01 n/a n/a  

10 Actual Oxygen, O2 % 16.5 n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 12.3 n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.3 n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 48.9 n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 107 n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 13 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 51 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 180 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 11 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 32 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 125 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 460 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Cerobong Reduksi 2 (1)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal n/a n/a  

3 Capacity kVA 2000 n/a n/a  

4 Ambient Temperature °C 31 n/a n/a  

5 Stack Temperature °C 91 n/a n/a  

6 Meter Temperature °C 31 n/a n/a  

7 Moisture Content % 8.09 n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 0.97 n/a n/a  

9 Standard Volume Sample m3 0.95 n/a n/a  

10 Actual Oxygen, O2 % 16.7 n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 11.8 n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.3 n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 46.7 n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 99 n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 12 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 49 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 180 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 10 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 32 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 128 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 460 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 
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Sample ID : Dry Kiln 1 (1)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal n/a n/a  

3 Capacity kVA 3600 n/a n/a  

4 Ambient Temperature °C 31 n/a n/a  

5 Stack Temperature °C 172 n/a n/a  

6 Meter Temperature °C 31 n/a n/a  

7 Moisture Content % 3.81 n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.37 n/a n/a  

9 Standard Volume Sample m3 1.35 n/a n/a  

10 Actual Oxygen, O2 % 17.6 n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 7.0 n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.2 n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 43.2 n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 103 n/a SNI 19.7117.17.2009  

 Emission Air (Actual)       

1 Sulfur Dioxide (SO2) mg/Nm3 18 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 36 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 180 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 14 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 59 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 119 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 600 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Dry Kiln 2 (1)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal n/a n/a  

3 Capacity kVA 3600 n/a n/a  

4 Ambient Temperature °C 31 n/a n/a  

5 Stack Temperature °C 171 n/a n/a  

6 Meter Temperature °C 31 n/a n/a  

7 Moisture Content % 5.51 n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 0.98 n/a n/a  

9 Standard Volume Sample m3 0.96 n/a n/a  

10 Actual Oxygen, O2 % 18.0 n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 13.6 n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.1 n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 83.4 n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 103 n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 17 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 33 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 170 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 15 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 66 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 123 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 650 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



113 
 

Sample ID : Reduksi 1-1 (2)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal n/a n/a  

3 Capacity kVA 2000 n/a n/a  

4 Ambient Temperature °C 30 n/a n/a  

5 Stack Temperature °C 113 n/a n/a  

6 Meter Temperature °C 30 n/a n/a  

7 Moisture Content % 5.17 n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.53 n/a n/a  

9 Standard Volume Sample m3 1.51 n/a n/a  

10 Actual Oxygen, O2 % 16.4 n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 11.9 n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.3 n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 47.1 n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 97 n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 38 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 18 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 210 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 13 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 92 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 43 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 510 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Reduksi 1-2 (2)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal n/a n/a  

3 Capacity kVA 2000  n/a n/a  

4 Ambient Temperature °C 31  n/a n/a  

5 Stack Temperature °C 130  n/a n/a  

6 Meter Temperature °C 31  n/a n/a  

7 Moisture Content % 5.75  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.56  n/a n/a  

9 Standard Volume Sample m3 1.53  n/a n/a  

10 Actual Oxygen, O2 % 16.3  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 11.8  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.3  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 67.2  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 103  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 38  n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 21  n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 220  n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 13  30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1  50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 90 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 48 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 510 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 
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Sample ID : Reduksi 2-1 (2)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 2000  n/a n/a  

4 Ambient Temperature °C 30  n/a n/a  

5 Stack Temperature °C 161  n/a n/a  

6 Meter Temperature °C 30  n/a n/a  

7 Moisture Content % 5.11  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.49  n/a n/a  

9 Standard Volume Sample m3 1.47  n/a n/a  

10 Actual Oxygen, O2 % 17.1  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 11.9  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.2  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 68.3  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 10 2  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 34  n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 27  n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 200  n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 12 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 98 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 78 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 580 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Reduksi 2-2 (2)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 2000  n/a n/a  

4 Ambient Temperature °C 30  n/a n/a  

5 Stack Temperature °C 105  n/a n/a  

6 Meter Temperature °C 30  n/a n/a  

7 Moisture Content % 4.75  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.53  n/a n/a  

9 Standard Volume Sample m3 1.51  n/a n/a  

10 Actual Oxygen, O2 % 16.5  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 11.4  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.3  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 65.2  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 95  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 37  n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 26  n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 200  n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 12  30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 93 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 65 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 490 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 
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Sample ID : Dry Kiln 1 (2)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

  

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 40500  n/a n/a  

4 Ambient Temperature °C 30  n/a n/a  

5 Stack Temperature °C 113  n/a n/a  

6 Meter Temperature °C 30  n/a n/a  

7 Moisture Content % 5.17  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.53  n/a n/a  

9 Standard Volume Sample m3 1.51  n/a n/a  

10 Actual Oxygen, O2 % 18.5  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 11.6  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.1  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 66.1  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 96  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)       

1 Sulfur Dioxide (SO2) mg/Nm3 15 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 11 n/a SNI 7117.17-2009 Q 

3 Nitrogen  Oxide (NO2) 
mg/Nm3 160 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen  Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 11 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 70 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 52 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 730 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 



 

Sample ID : Dry Kiln 2 (2)    
Sample Matrix : Emission Air    
      
Government Regulation Limit (GRL) : PerMen LHK No 4 Tahun 2014 Lampiran I Tabel 4 (Reduction Kiln) 

 

 

N
o 

Text Description UoM Result GRL Method Reference 
Re
m 
Q 

 Isokinetic Sampling Stack 
Condition  

     

1 Engine n/a - n/a n/a  

2 Fuel Type n/a Coal  n/a n/a  

3 Capacity kVA 40500  n/a n/a  

4 Ambient Temperature °C 32  n/a n/a  

5 Stack Temperature °C 169  n/a n/a  

6 Meter Temperature °C 32  n/a n/a  

7 Moisture Content % 5.55  n/a SNI 7117.16.2009 Q 

8 Actual Volume Sample m3 1.54  n/a n/a  

9 Standard Volume Sample m3 1.50  n/a n/a  

10 Actual Oxygen, O2 % 18.3  n/a SNI 19.7117.10.2005 Q 

11 Velocity Linear m/s 12.4  n/a SNI 7117.14.2009 Q 

12 Dry Molecular Weight g/mol 29.1  n/a SNI 7117.15.2009 Q 

13 Actual Stack Flowrate m3/s 70.8  n/a SNI 7117.14.2009  

14 Percent of lsokinetic % 103  n/a SNI 19.7117.17.2009  

 Emission Air (Actual)      

1 Sulfur Dioxide (SO2) mg/Nm3 15 n/a SNI 7117.18-2009 Q 

2 Total  Particulate  (isokinetic) mg/Nm3 8 n/a SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 150 n/a Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 

4 Hydrogen Sulphide (H2S) mg/Nm3 < 0.1 10 Wl-(ID)-[EHS]-LA-056  

5 Opacity % 11 30 Ringleman  

6 Zinc (Zn) mg/Nm3 < 1 50 Wl-(ID)-[EHS]-LA-072  

7 Nickel (Ni) mg/Nm3 < 0.1 50 Wl-(ID)-[EHS]-LA-072  

 
Emission Air {Corrected to 
10% Oxygen  at 25°C, 1 atm) 

     

1 Sulfur Dioxide (SO2) mg/Nm3 65 800 SNI 7117.18-2009 Q 

2 Total  Particulate (isokinetic) mg/Nm3 32 250 SNI 7117.17-2009 Q 

3 Nitrogen Oxide (NO2) 
mg/Nm3 640 800 Wl-(ID)-[EHS]-LA-117 

(Electrochemical) 
Q 
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LAMPIRAN 2. Windrose 
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LAMPIRAN 3. Pola Sebaran 
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LAMPIRAN 4. Spesifikasi Cerobong 
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LAMPIRAN 5. Dokumentasi Sampling 
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LAMPIRAN 6. Data Output 
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LAMPIRAN 7. Pengolahan Data AERMET dan AERMOD 

AKSES DATA 

• Akses data meteorologi permukaan. 

Data meteorologi permukaan di peroleh dari stasiun pemantauan Hasanuddin WMO 97180 yang di akses 

melalui NOAA via FTP browser melalui link ftp://ftp.ncdc.noaa.gov/pub/data/noaa . Dengan memilih 

stasiun Hasanuddin dengan kode WMO 97180 pada tahun 2013-2022. 

• Akses data meteorologi atas. 

Data meteorologi atas diakses melalui link https://ruc.noaa.gov/raobs/ Dengan memilih stasiun 

Hasanuddin dengan kode WMO 97180 pada tahun 2013-2022. 

 

 

 

 

  

ftp://ftp.ncdc.noaa.gov/pub/data/noaa
https://ruc.noaa.gov/raobs/
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AERMET 

• Membuka Aplikasi AERMET View 

 

• Input daya multi year 2013-2022 kemudian “Process” pada menu “Surface” 

 

• Pilih lokasi stasiun “Hasanuddin” pada daftar stasiun 



 

 

• Input meteorologi atas 2013-2022 pada menu “Upper air” 

 

• Input Ketinggian Anemometer pada menu “Sector”, “Processing Option” 

 

 

 

• Membagi dan menentukan peruntukan lahan yang di peroleh dari webgis. 
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• Running 

 

 

Output file kebutuhan AERMOD Berupa file .SFC dan .PFL 

  



 

AERMOD 

• Membuka aplikasi AERMOD View 

 

• Membuat file baru “New” dan memsukkan nama file. 

 

• Menentukan Koordinat Sistem (UTM WGS84:World Geodetic System 1984) (UTM Zone : 50S) 

 

 

• Memasukkan koordinat center serta radius pemodelan 
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• Pada menu “Control” Menentukan jenis polutan dan periode waktu pemodelan. 

•  

• Pada menu “Source” memasukkan data koordinat, tinggi, diameter, elevasi, suhu dan laju alir cerobong 

serta laju emisi hasil perhitungan dari pengukuran. 



 

  

 

• Pada menu “Receptor” menentukan koordinat, jumlah dan jarak grid dalam sub menu “Unifor Cartesian”. 

 

• Pada menu “Receptor” menentukan receptor sensitive pada sub menu “Discrete Cartesian” 
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• Pada menu “Met” memasukkan data meteorologi hasil pengolahan AERMET. 

 

• Pada menu “Terrain” memasukkan data topografi yang di peroleh dari Webgis (SRTM3 Global 90 meter) 

kemuadian “Process + Run AERMAP. 

 

• Runing AERMOD 
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LAMPIRAN 8. Perhitungan ISPU 

Nilai batas ISPU berdasarkan Peraturan Menteri Lingkungan Hidup Dan Kehutanan 

Republik Indonesia Nomor 14 tahun 2020 dengan persamaan. 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

Keterangan: 

I  : ISPU terhitung 

Ia  : ISPU batas atas 

Ib  : ISPU batas bawah 

Xa  : Konsentrasi ambien batas atas (µg/m3) 

Xb  : Konsentrasi ambien batas bawah (µg/m3) 

Xx  : Konsentrasi ambien nyata (µg/m3) 

Tabel Konversi Nilai Konsentrasi SO2 dan NO2 ISPU 

ISPU SO2 (µg/m3) NO2 (µg/m3) 

0 – 50 52 80 

51 – 100 180 200 

101 – 200 400 1130 

201 – 300 800 2260 

>300 1200 3000 

 

Kategori Angka Rentang ISPU 

Kategori Status Warna Angka Rentang 

Baik Hijau 1 – 50 

Sedang Biru 51 – 100 

Tidak Sehat Kuning 101 – 200 

Sangat Tidak Sehat Merah 201 – 300 

Berbahaya Hitam >300 

 

A. ISPU Terhadap Konsentrasi Maksimal Hasil Pemodelan 

• SO2 Rata-Rata 1 Jam (295 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(200 − 100)

(400 − 180)
(295 − 180) + 100 

𝐼 = 152.3 

 

• SO2 Rata-Rata 24 Jam (72.2 µg/m3) 



 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(100 − 50)

(180 − 52)
(72.2 − 52) + 50 

𝐼 = 57.9 

 

• SO2 Rata-Rata Tahunan (2.42 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(52 − 0)
(2.42 − 0) + 0 

𝐼 = 2.3 

 

• NO2 Rata-Rata 1 Jam (286 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(200 − 100)

(1130 − 200)
(286 − 200) + 100 

𝐼 = 109.2 

 

• NO2 Rata-Rata 24 Jam (61.1 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(80 − 0)
(61.1 − 0) + 0 

𝐼 = 38.2 

 

• NO2 Rata-Rata Tahunan (2.33 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(80 − 0)
(2.33 − 0) + 0 

𝐼 = 1.5 

 

Parameter Periode 

Konsentrasi 

Maksimal 

(μg/m3) 

Nilai 

ISPU 
Status ISPU 

Rentang 

Angka ISPU 

SO2 

1 Jam 295 152.3 Tidak Sehat 101 – 200 

24 Jam 72.2 57.9 Sedang 51 – 100 

Tahunan 2.42 2.3 Baik 1 – 50 

NO2 1 Jam 286 105.5 Tidak Sehat 101 – 200 
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24 Jam 61.1 38.2 Baik 1 – 50 

Tahunan 2.33 1.5 Baik 1 – 50 

 

B. ISPU Terhadap Konsentrasi Rata-Rata Desa Papanloe 

• SO2 Rata-Rata 1 Jam (50.41 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(52 − 0)
(50.41 − 0) + 0 

𝐼 = 48.47 

 

• SO2 Rata-Rata 24 Jam (7.73 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(52 − 0)
(7.73 − 0) + 0 

𝐼 = 7.43 

 

• SO2 Rata-Rata Tahunan (0.72 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(52 − 0)
(0.72 − 0) + 0 

𝐼 = 0.69 

 

• NO2 Rata-Rata 1 Jam (56.59 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(80 − 0)
(56.59 − 0) + 0 

𝐼 = 35.37 

• NO2 Rata-Rata 24 Jam (8.82 µg/m3) 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(80 − 0)
(8.82 − 0) + 0 

𝐼 = 5.51 

 

• NO2 Rata-Rata Tahunan (0.33 µg/m3) 



 

𝐼 =
(𝐼𝑎 − 𝐼𝑏)

(𝑋𝑎 − 𝑋𝑏)
(𝑋𝑥 − 𝑋𝑏) + 𝐼𝑏 

𝐼 =
(50 − 0)

(80 − 0)
(0.33 − 0) + 0 

𝐼 = 0.21 

 

Parameter Periode 

Konsentrasi 

Maksimal 

(μg/m3) 

Nilai 

ISPU 
Status ISPU 

Rentang 

Angka ISPU 

SO2 

1 Jam 50.41 48.47 Baik 1 – 50 

24 Jam 7.73 7.43 Baik 1 – 50 

Tahunan 0.72 0.69 Baik 1 – 50 

NO2 

1 Jam 56.59 35.37 Baik 1 – 50 

24 Jam 8.82 5.51 Baik 1 – 50 

Tahunan 0.33 0.21 Baik 1 – 50 

 

 

 


