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Welding Type Electrode Type

Estimated Max 
Hourly Usage 

(lb/hr)1

Ratio of each 
Electrode used in a 

Day2 

AP-42 Emission 
Factor PM-10
(lb PM/103 lb 

electrode)

Surrogate AP-42 
Emission Factor PM-10 

(lb PM/103 lb 
electrode)

PM-10 Emissions        
(lb/hr)

 PM-10 
Emissions        

(tpy)
E7018 4 21% 18.4 1.57E-02 6.89E-02
E6010 4 9% 25.6 8.75E-03 3.83E-02
E9018 4 4% 16.9 2.89E-03 1.27E-02
E8018 4 4% 17.1 2.92E-03 1.28E-02

E10018 4 4% 20.2 3.45E-03 1.51E-02
E309 4 4% 20.2 3.45E-03 1.51E-02
E308L 4 2% 20.2 1.72E-03 7.55E-03
E316 4 4% 10 1.71E-03 7.49E-03

ER308L 4 6% 9.2 2.36E-03 1.03E-02
ER309L 4 2% 9.2 7.85E-04 3.44E-03
ER316L 4 6% 9.2 2.36E-03 1.03E-02
ER4043 4 1% 9.2 3.14E-04 1.38E-03

ER 70S-2 4 6% 9.2 2.36E-03 1.03E-02
ERNiCr-3 4 3% 9.2 1.10E-03 4.81E-03
ER70S-6 4 9% 9.2 3.14E-03 1.38E-02

ER4043/ER5356 4 2% 9.2 7.85E-04 3.44E-03
ER100S-1 4 2% 9.2 7.85E-04 3.44E-03

FCAW E71T 4 9% 12.2 4.17E-03 1.83E-02
Total PM-10 (lb/hr) : 0.0588

Total PM-10 (tpy): 0.257
Total PM-10 (lb/hr) : 0.588

Equations: Total PM-10 (tpy): 2.57
Estimated maximum hourly usage * Ratio of each electrode used in a day * EF / 1000 = PM-10 (lb/hr)
Estimated maximum hourly usage * Ratio of each electrode used in a day * EF * 8760 / 1000 / 2000 = PM-10 (tpy)

Welding Type
Estimated Mass Used 

per Year (lb)5

Ratio of Electrodes 
using  Estimated 

Mass per Year
Estimated Max Daily 

Usage6

Ratio of Electrodes 
using Estimated 

Mass per Day
900 22% 50 21%
400 10% 20 9%

50 1% 10 4%
100 2% 10 4%
100 2% 10 4%
100 2% 10 4%

70 2% 5 2%
50 1% 10 4%

300 7% 15 6%
200 5% 5 2%
300 7% 15 6%
100 2% 2 1%
400 10% 15 6%

50 1% 7 3%
500 12% 20 9%
100 2% 5 2%

80 2% 5 2%

Welding Shop PTE Emission Calculations for Installation of Fume Hood at TA-03-0038

PM-10
Potential to Emit

SMAW

Total for individual 
welding machine

Total for 10 welding 
machines

GTAW7

GMAW

For PTE Calculations
Ratio of Total Electrodes Used per Year and per Day 

Electrode Type

Shielded Metal Arc 
Welding
(SMAW)

E7018 – Estimated 900 lbs. per year – 50 lb. a day
E6010 – Estimated 400 lb. per year – 20 lb. a day

E9018 –Estimated 50 lb. per year – 10 lb. day
E8018 –Estimated 100 lb. per year—10 lb. a day

E10018—Estimated 100 lb. per year—10 lb. a day
E309—Estimated 100 lb. per year—10 lb. a day

E308L—Estimated 70 lb. per year – 5 lb. day 
E316—Estimated 50 lb. per year—10 lb. a day

Gas Tungsten Arc 
Welding7

(GTAW)

ER308L—Estimated 300 lb. per year – 15 lb. per day

Gas Metal Arc Welding
(GMAW)

ER70S-6-- Estimated 500 lb. per year – 20 lb. a day
ER4043/ER5356 – Estimated 100 lb. per year -- 5 lb. per day

ER100S-1 – Estimated 80 lb. per year – 5 lb. per day

ER316L—Estimated 300 lb. per year – 15 lb. per day
ER4043—Estimated 100 lb. per year – 2 lb. per day

ER 70S-2—Estimated 400 lb. per year—15 lb. per day
ERNiCr-3—Estimated 50 lb. per year – 7 lb. per day

ER309L—Estimated 200 lb. per year – 5 lb. day

Flux Cored Arc 
Welding
(FCAW) E71T-Estimated 300 lb. per year – 20lb. a day 300 7% 20 9%



SMAW average GMAW Average FCAW Average SAW (only one EF)
81.6 5.4 20.8 0.05
16.4 5.2 57
10.8 20.5 9.1
15.1 24.1 8.5

10 3.2 15.1

13.2 3.9 12.2
25.6 2

38.4

8
19.7
18.4

9.2
18

17.1
17

16.9
27.9
18.2
11.7
10.1

20.2 9.2 20.5

SME and Data Provided by:
Supporting Data

4 AP-42 emission factors (EF) were obtained from Chapter 12.19 Electric Arc Welding, Table 12.19-2.  If AP-42 does not provide an EF 
for a specific electrode, a surrogate EF was used - the average of the EFs for that type of welding.

IBC-Welding-Mechanical-Inspector
Weld Test Supervisor            
1 Carl Montoya says that the average pound per hour in the shop would be 1.7 -2 lb/hr (the middle range here would be 1.85) and 
the maximum would be 4 lb/hr, but that isn't typical.

Carl Montoya - 505-257-8054, cmontoya@lanl.gov

2 Used the ratio of electrodes used in a day as this resulted in higher emissions than the ratio derived from total mass of electrodes 
used per year.

7 Emission factors for GTAW do not exist.  Page 4-19 of Development of Particulate and Hazardous
Emission Factors for Electric Arc Welding (AP-42, Section 12.19) says that emission factors were not developed for welding processes 
that didn’t have sufficient test data or did not generate sufficient emissions of concern.  Page 2-5 says "Another positive attribute of 
GTAW is the very low fume formation rate (FFR). The filler wire is fed and melted into the weld pool allowing a lower FFR. This 
procedure is different from other processes that require the fill material to pass through the arc. Since filler is fed directly to the 
weld pool, operating variables have little effect on the FFR."  

To be conservative the lowest of the average surrogate emission factors was used.

6 Pound per day values represent an estimated daily use of when they are used, they are not all used everyday. 

PM-10 Average Emission Factors 
from AP-42 Table 12.19-1 for Surrogate

5 Estimated Mass Used per Year  values include the increase in usage that would occur from adding the additional welding booths.

3 2080 hours per year is average number of working hours in a year.



Welding Type Electrode Type

Estimated Max 
Hourly Usage 

(lb/hr)1
Ratio of each Electrode 

used in a Day2 

Chromium Emissions 
(lb/hr)

Chromium 
Emissions 

(tpy)

Hexavalent 
chromium 
Emissions 

(lb/hr)

Hexavalent 
chromium Emissions 

(tpy)

Cobalt Emissions 
(lb/hr)

Cobalt Emissions 
(tpy)

Manganese 
Emissions (lb/hr)

Manganese 
Emissions (tpy)

Nickel 
Emissions 

(lb/hr)

Nickel 
Emissions 

(tpy)

Lead 
Emissions 

(lb/hr)

Lead 
Emissions 

(tpy)

E7018 4 21% 5.13E-06 2.25E-05 - - 8.55E-07 3.74E-06 8.80E-04 3.86E-03 1.71E-06 7.49E-06 - -
E6010 4 9% 1.03E-06 4.49E-06 3.42E-07 1.50E-06 - - 3.39E-04 1.48E-03 1.37E-06 5.99E-06 - -
E9018 4 4% 3.62E-05 1.59E-04 - - - - 1.34E-04 5.86E-04 2.22E-06 9.73E-06 - -
E8018 4 4% 2.91E-06 1.27E-05 - - - - 5.13E-06 2.25E-05 8.72E-06 3.82E-05 - -

E10018 4 4% 7.25E-05 3.18E-04 1.10E-04 4.81E-04 1.71E-07 7.49E-07 3.50E-04 1.53E-03 4.46E-05 1.95E-04 1.59E-05 6.96E-05
E309 4 4% 7.25E-05 3.18E-04 1.10E-04 4.81E-04 1.71E-07 7.49E-07 3.50E-04 1.53E-03 4.46E-05 1.95E-04 1.59E-05 6.96E-05
E308L 4 2% 3.63E-05 1.59E-04 5.50E-05 2.41E-04 8.55E-08 3.74E-07 1.75E-04 7.66E-04 2.23E-05 9.77E-05 7.95E-06 3.48E-05
E316 4 4% 8.92E-05 3.91E-04 5.68E-05 2.49E-04 - - 9.30E-05 4.07E-04 9.40E-06 4.12E-05 - -

ER308L 4 6% 6.07E-05 2.66E-04 3.59E-05 1.57E-04 2.56E-07 1.12E-06 4.42E-05 1.94E-04 1.62E-05 7.10E-05 2.38E-05 1.04E-04
ER309L 4 2% 2.02E-05 8.86E-05 1.20E-05 5.24E-05 8.55E-08 3.74E-07 1.47E-05 6.46E-05 5.40E-06 2.37E-05 7.95E-06 3.48E-05
ER316L 4 6% 6.07E-05 2.66E-04 3.59E-05 1.57E-04 2.56E-07 1.12E-06 4.42E-05 1.94E-04 1.62E-05 7.10E-05 2.38E-05 1.04E-04
ER4043 4 1% 8.09E-06 3.54E-05 4.79E-06 2.10E-05 3.42E-08 1.50E-07 5.90E-06 2.58E-05 2.16E-06 9.46E-06 3.18E-06 1.39E-05

ER 70S-2 4 6% 6.07E-05 2.66E-04 3.59E-05 1.57E-04 2.56E-07 1.12E-06 4.42E-05 1.94E-04 1.62E-05 7.10E-05 2.38E-05 1.04E-04
ERNiCr-3 4 3% 2.83E-05 1.24E-04 1.68E-05 7.34E-05 1.20E-07 5.24E-07 2.06E-05 9.04E-05 7.56E-06 3.31E-05 1.11E-05 4.87E-05
ER70S-6 4 9% 8.09E-05 3.54E-04 3.42E-06 1.50E-05 3.42E-07 1.50E-06 5.90E-05 2.58E-04 1.44E-04 6.33E-04 - -

ER4043/ER5356 4 2% 2.02E-05 8.86E-05 8.55E-07 3.74E-06 8.55E-08 3.74E-07 1.47E-05 6.46E-05 3.61E-05 1.58E-04 - -
ER100S-1 4 2% 2.02E-05 8.86E-05 8.55E-07 3.74E-06 8.55E-08 3.74E-07 1.47E-05 6.46E-05 3.61E-05 1.58E-04 - -

FCAW E71T 4 9% 6.84E-07 2.99E-06 - - 3.42E-07 1.50E-06 2.26E-04 9.91E-04 1.37E-06 5.99E-06 - -
Individual HAPs (lb/hr) : 6.77E-04 4.78E-04 3.15E-06 2.81E-03 4.17E-04 1.34E-04

Individual HAPs (tpy): 2.96E-03 2.09E-03 1.38E-05 1.23E-02 1.83E-03 5.85E-04
All HAPs (lb/hr) : 4.52E-03

All HAPs (tpy): 1.98E-02
Individual HAPs (lb/hr) : 6.77E-03 4.78E-03 3.15E-05 2.81E-02 4.17E-03 1.34E-03

Individual HAPs (tpy): 2.96E-02 2.09E-02 1.38E-04 1.23E-01 1.83E-02 5.85E-03
All HAPs (lb/hr) : 4.52E-02

Equations: All HAPs (tpy): 1.98E-01
Estimated maximum hourly usage * Ratio of each electrode used in a day * EF / 10000 = HAP (lb/hr)
Estimated maximum hourly usage * Ratio of each electrode used in a day * EF * 8760 / 10000 / 2000 = HAP (tpy)

Welding Type Electrode Type Cr Cr(VI) Co Mn Ni Pb Comments

PTE Total for 
10 Welding 
Machines 

(lb/hr)

pph Limit

SMAW E7018 0.06 ND 0.01 10.3 0.02 ND ND=No Data 0.00677 0.0333
E6010 0.03 0.01 ND 9.91 0.04 ND 0.00003 0.00667
E9018 2.12 ND ND 7.83 0.13 ND 0.02815 0.0667
E8018 0.17 ND ND 0.3 0.51 ND 0.00417 0.0667

E10018 4.24 6.43 0.01 20.47 2.61 0.93 Surrogate AP-42 EF
E309 4.24 6.43 0.01 20.47 2.61 0.93 Surrogate AP-42 EF
E308L 4.24 6.43 0.01 20.47 2.61 0.93 Surrogate AP-42 EF
E316 5.22 3.32 ND 5.44 0.55 ND

GTAW7 ER308L 2.37 1.4 0.01 1.73 0.632 0.93 Surrogate AP-42 EF
ER309L 2.37 1.4 0.01 1.73 0.632 0.93 Surrogate AP-42 EF
ER316L 2.37 1.4 0.01 1.73 0.632 0.93 Surrogate AP-42 EF
ER4043 2.37 1.4 0.01 1.73 0.632 0.93 Surrogate AP-42 EF

ER 70S-2 2.37 1.4 0.01 1.73 0.632 0.93 Surrogate AP-42 EF
ERNiCr-3 2.37 1.4 0.01 1.73 0.632 0.93 Surrogate AP-42 EF

GMAW ER70S-6 2.37 0.10 0.01 1.73 4.22 ND Surrogate AP-42 EF
ER4043/ER5356 2.37 0.10 0.01 1.73 4.22 ND Surrogate AP-42 EF

ER100S-1 2.37 0.10 0.01 1.73 4.22 ND Surrogate AP-42 EF
FCAW E71T 0.02 ND 0.01 6.62 0.04 ND

HAPs
Potential to Emit

SMAW

Total for individual 
welding machine

Total for 10 welding 
machines

GTAW7

GMAW

HAPs Emission Factors 
(10-1 lb /103 lb Of Electrode Consumed)

TAPS Comparison

NMAC Taps
from NMAC 20.2.72.502, Table A

Chromium metal
Cobalt as CO, metal, dust & fume

Manganese as Mn, fume
Nickel Metal



Welding Type Cr Cr(VI) Co Mn Ni Pb
SMAW 13.9 ND ND 232 17.1 ND

ND ND ND 13.8 ND ND
3.93 3.59 0.01 2.52 0.43 ND
25.3 18.8 ND 22 1.96 0.24
5.22 3.32 ND 5.44 0.55 ND

ND ND ND 6.85 0.14 ND
0.03 0.01 ND 9.91 0.04 ND

0.05 ND 0.01 9.98 0.05 ND

ND ND ND ND ND ND
0.04 ND < 0.01 9.45 0.02 ND
0.06 ND < 0.01 10.3 0.02 ND
0.01 ND ND 6.29 ND ND
0.13 ND ND 8.4612 ND 1.62
0.17 ND ND 0.3 0.51 ND

ND ND ND ND ND ND
2.12 ND ND 7.83 0.13 ND

ND ND ND ND ND ND
ND ND ND 0.39 8.9 ND
4.2 ND ND 0.43 2.47 ND
ND ND ND 2.12 4.23 ND

SMAW Average 4.24 6.43 0.01 20.47 2.61 0.93
GMAW 5.24 ND < 0.01 3.46 1.84 ND

0.01 ND < 0.01 3.18 0.01 ND

0.04 ND ND ND ND ND
0.1 ND ND 0.34 ND ND

5.28 0.1 ND 2.45 2.26 ND
3.53 ND ND 0.7 12.5 ND

< 0.01 ND ND 0.22 4.51 ND
GMAW Average 2.37 0.10 0.01 1.73 4.22 ND

FCAW 0.02 ND ND 20.2 1.12 ND
9.69 ND ND 7.04 1.02 ND

ND ND ND ND ND ND
9.7 1.4 ND 5.9 0.93 ND

0.04 ND ND 8.91 0.05 ND
0.02 ND 0.01 6.62 0.04 ND

FCAW Average 3.894 1.4 0.01 9.734 0.632 ND
SAW 

(only one EF) ND ND ND ND ND ND
ND= No Data

HAPs Average Emission Factors 
from AP-42 Table 12.19-2 for Surrogate
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