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This guideline was adopted from San Diego APCD’s document dated July 11, 2022, for reporting 
PM and hazardous metals emissions from welding operations. EPA’s AP-42 (1/95) Final Section 
Tables 12.19-1 for the welding rod fume generation rate and 12.19-2 for the trace metal component 
are also attached below. 

Welding is the process of joining two metal parts by melting the parts at the joint and filling the 
space with molten metal. Most commonly frequently used welding methods are as follows: 

Gas Metal Arc Welding (GMAW) a. k. a. Metal Inert Gas (MIG) Welding  

Gas Tungsten Arc Welding (GTAW) a. k. a. Tungsten Inert Gas (TIG) Welding  

Shielded Metal Arc Welding (SMAW) a. k. a. Manual Metal Arc (MMA) Welding  

Flux Core Arc Welding (FCAW)   

San Diego APCD default welding emission factors can be found at 
https://www.sdapcd.org/content/sdapcd/permits/toxics-emissions/calculation-
procedures.html#v1-2f8774f98a-item-0d2efbdb5d. Procedures for these emission factors can be 
found at https://www.sdapcd.org/content/dam/sdapcd/documents/permits/emissions-
calculation/welding/APCD-Welding-Operations.pdf  

If default San Diego APCD emission factors are not available, the following San Diego APCD 
emission calculation methodology should be applied based on the TACs listed in the SDS. The 
methodology should also be applied if the TACs listed in the SDS deviate from those presented in 
the San Diego APCD emission factors. 

 
Emission Calculations 

The calculation method for estimating emissions for welding operations are primarily dependent 
on the emission factor, fume generation rate, and concentration of listed substance in each welding 
rod. 

Case 1: If an emission factor is listed in EPA’s AP-42 (1/95) Final Section Table 12.19-1 for the 
welding rod fume generation rate with correct welding process, but not Table 12.19-2 for the trace 
metal component, the following procedure will be used: 

Ea = Ua x EF x FCF x Ci x (1 - e) 

Where: Ea = Annual emissions of each listed toxic air contaminant per rod, (lb/year)   

Ua = Annual usage of each welding rod, (lb/year)   

https://www.sdapcd.org/content/sdapcd/permits/toxics-emissions/calculation-procedures.html#v1-2f8774f98a-item-0d2efbdb5d
https://www.sdapcd.org/content/sdapcd/permits/toxics-emissions/calculation-procedures.html#v1-2f8774f98a-item-0d2efbdb5d
https://www.sdapcd.org/content/dam/sdapcd/documents/permits/emissions-calculation/welding/APCD-Welding-Operations.pdf
https://www.sdapcd.org/content/dam/sdapcd/documents/permits/emissions-calculation/welding/APCD-Welding-Operations.pdf
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EF = Particulate (PM10) emission factor from AP-42 Table 12.19-1, (lb fume/lb rod 
consumed)  

FCF = Fume correction factor per NASSCO, (lb metal/lb fume)   

= 0.5464 for GMAW   

= 0.2865 for SMAW   

Ci = Concentration of listed substance in each welding rod per SDS, (lb substance/lb metal)   

e = Control equipment PM10 overall collection and removal efficiency, (%)   

If a hexavalent chromium emission factor does not exist, a Cr to Cr+6 conversion rate of 5% for 
GMAW, 55% for SMAW, 0.05% for SAW, and 10% for FCAW will be applied per AWMA Study 
(2012). It is assumed that MIG and TIG welding are similar to GMAW per ARB.   

Case 2: If AP-42 (1/95) Final Section Tables 12.19-1 and 12.19-2 does not assess the type of 
welding process, but it is identified by a facility (i.e., GMAW, SMAW, etc.), the following 
procedure will be used:   

Ea = Ua x EF x FCF x Ci x (1 - e) 

Where: Ea = Annual emissions of each listed toxic air contaminant per rod, (lb/year)   

Ua = Annual usage of each welding rod, (lb/year)   

EF = Fume emission factor per ARB, (lb fume/lb rod consumed)   

= 0.01 for GMAW / MIG / TIG  

= 0.02 for SMAW / FCAW  

FCF = Fume correction factor per NASSCO - Richard Bell, (lb metal/lb fume)   

= 0.5464 for GMAW / MIG / TIG  

= 0.2865 for SMAW / FCAW  

Ci = Concentration of listed substance in each welding rod per SDS, (lb substance/lb metal)   

e = Control equipment PM10 overall collection and removal efficiency, (%)   

If a hexavalent chromium emission factor does not exist, a Cr to Cr+6 conversion rate of 5% for 
GMAW, 55% for SMAW, 0.05% for SAW, and 10% for FCAW will be applied per AWMA Study 
(2012). It is assumed that MIG and TIG welding are similar to GMAW per ARB. 

Case 3: If no emission information is listed in AP-42 (1-95) Final Section 12.19 and the type of 
welding process is not identified by the facility (i.e., GMAW, SMAW, etc.), the following 
procedure will be used: 

Ea = Ua x EF x Ci x (1 - e) 

Eh = Uh x EF x Ci x (1 - e) 

Where: Ea = Annual emissions of each listed toxic air contaminant per rod, (lb/year)   
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Eh = Maximum hourly emissions of each listed toxic air contaminant per rod, (lb/hour)   

Ua = Annual usage of each welding rod, (lb/year)   

Uh = Maximum hourly usage of each welding rod, (lb/hour)   

EF = Fume emission factor, (lb fume/lb rod consumed)   

= 0.05 for unidentified welding processes (default assumption)   

Ci = Concentration of listed substance in each welding rod per SDS, (lb substance/ 
lb metal)   

e = Control equipment PM10 overall collection and removal efficiency, (%)   

If a hexavalent chromium emission factor does not exist, a Cr to Cr+6 conversion rate of 10% 
should be assumed for unidentified welding processes. 

 
Example 

8,000 lb of 308-type electrode used for GMAW for the year. 
 
Ea = Ua x EF x (1 - e) 
Ua = 8000 lb rod/year   
e = 0%  

 
Emission Factors 

PM = PM10 = 5.40E-03 lb total fume/lb rod from AP-42 Table 12.19-1 
Cr = 7.72E-03 lb/lb rod from SDAPCD 
Cr6 = 2.84E-05 lb/lb rod from SDAPCD 
Co = 1.00E-06 lb/lb rod from AP-42 Table 12.19-2 
Mn = 3.46E-04 lb/lb rod from AP-42 Table 12.19-2 
Ni = 1.84E-04 lb/lb rod from AP-42 Table 12.19-2 
 

PM Emissions = 8,000 lb rod/yr * 5.40E-03 lb total fume/lb rod * (1-0) = 43.2 lb 
Cr Emissions = 8,000 lb rod/yr * 7.72E-03 lb/lb rod * (1-0) = 61.8 lb 
Cr6 Emissions = 8,000 lb rod/yr * 2.84E-05 lb/lb rod * (1-0) = 0.227 lb 
Co Emissions = 8,000 lb rod/yr * 1.00E-06 lb/lb rod * (1-0) = 0.008 lb 
Mn Emissions = 8,000 lb rod/yr * 3.46 E-04 lb/lb rod * (1-0) = 2.77 lb 
Ni Emissions = 8,000 lb rod/yr * 1.84E-04 lb/lb rod * (1-0) = 1.47 lb 
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Entering Data into the AER Webtool 

Click on Emission Sources (ES) on the menu on the left-hand side. Then click on the orange Add 
New Emission Source button 
 

 
 
Enter data in the text boxes with the red asterisk, then click on the orange Categorize Emission 
Sources button.   
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Click on the Other Process check box and click save. 
 

 
 
Click on the orange Save and Proceed to Process Reporting button 
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Click on the blue Open link next to Process ID P1 
 

 
 
Click on the blue Open link in Step 1 
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Choose the following options and click save. 
 

 

Click on the blue Open link in Step 2. 
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Add the throughput, throughput type, throughput origin, and throughput comment. Then, click 
the orange Save button. 
 

 
Click on the orange Add New button in Step 3. 
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Choose PM as the pollutant, and the emission factor, and chose AP-42 for the emission factor 
data source. Then click the orange Save button. 
 

 
 
Click on the orange Add New button in Step 4. 
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Choose Cobalt, enter the emission factor and choose AP-42 for the emission factor data source. 
 

 
 
Repeat for the other TAC emissions. 
 


