




























Appendix A:  Emission Summary Page 1 of 6 TSD App A

Company Name:

Address City IN Zip: 3920 Locust St. Terre Haute, Indiana 47803

Permit No:

Reviewer:

Date:

Uncontrolled Emissions

Emission Units PM PM10 PM2.5 SO2 VOC CO NOx HAPs
Worst Case 
Single HAP

Natural Gas Combustion 0.06 0.24 0.24 0.02 0.17 2.65 3.15 0.06 Hexane 0.06

Coal Fired Boiler 10.08 4.17 4.17 11.46 0.87 7.39 6.38 0.91
HCI          
0.81

Surface Coating 0.39 0.39 0.39 0.00 1.49 0.00 0.00 0.44
Methanol 

0.21

Welding 5.26 5.26 5.26 0.00 0.00 0.00 0.00 1.45
Manganese 

1.45

Total
15.80 10.06 10.06 11.48 2.54 10.04 9.54 2.86

Manganese 
1.45

Vigo Machine Shop Inc.

167-30415-00152

Marcia Earl

April 2011
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Natural Gas Combustion Only

 MM BTU/HR <100

Company Name:  

Address City IN Zip:  3920 Locust St. Terre Haute, Indiana 47803

Permit Number:  

Reviewer:  

Date:  

HHV

MMBtu/hr mmBtu MMCF/yr 4 heaters at 1.8 MMBtu/hr

mmscf

7.2 1000 63.1

   PM* PM10* PM2.5* SO2 NOx VOC CO

Emission Factor in lb/MMCF 1.90 7.60 7.60 0.60 100 5.50 84

**see below

Potential Emission in tons/yr 0.06 0.24 0.24 0.02 3.15 0.17 2.65

*PM emission factor is filterable PM only.  PM10PM2.5 emission factors are filterable and condensable combined.

**Emission Factors for NOx:  Uncontrolled = 100, Low NOx Burner = 50, Low NOx Burners/Flue gas recirculation = 32

Methodology

All emission factors are based on normal firing.

MMBtu = 1,000,000 Btu

MMCF = 1,000,000 Cubic Feet of Gas

Emission Factors are from AP 42, Chapter 1.4, Tables 1.4-1, 1.4-2, 1.4-3, SCC #1-02-006-02, 1-01-006-02, 1-03-006-02, and 1-03-006-03

Potential Throughput (MMCF) = Heat Input Capacity (MMBtu/hr) x 8,760 hrs/yr x 1 MMCF/1,000 MMBtu

Emission (tons/yr) = Throughput (MMCF/yr) x Emission Factor (lb/MMCF)/2,000 lb/ton

Pollutant

Vigo Machine Shop Inc.

167-30415-00152

Marcia Earl

April 2011

Heat Input Capacity Potential Throughput
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Natural Gas Combustion Only

 MM BTU/HR <100

HAPs Emissions

Company Name:  

Address City IN Zip:  3920 Locust St. Terre Haute, Indiana 47803

Permit Number:  

Reviewer:  

Date:  

HHV

MMBtu/hr mmBtu MMCF/yr 4 heaters at 1.8 MMBtu/hr

mmscf

7.2 1000 63.1

   Benzene Dichlorobenzene Formaldehyde Hexane Toluene

Emission Factor in lb/MMcf 2.10E-03 1.20E-03 7.50E-02 1.80E+00 3.40E-03

Potential Emission in tons/yr 6.62E-05 3.78E-05 2.37E-03 0.06 1.07E-04

   Lead Cadmium Chromium Manganese Nickel

Emission Factor in lb/MMcf 5.00E-04 1.10E-03 1.40E-03 3.80E-04 2.10E-03

Potential Emission in tons/yr 1.58E-05 3.47E-05 4.42E-05 1.20E-05 6.62E-05

TOTAL HAPs 0.06

Additional HAPs emission factors are available in AP-42, Chapter 1.4.

Methodology

All emission factors are based on normal firing.

MMBtu = 1,000,000 Btu

MMCF = 1,000,000 Cubic Feet of Gas

Emission Factors are from AP 42, Chapter 1.4, Tables 1.4-1, 1.4-2, 1.4-3, SCC #1-02-006-02, 1-01-006-02, 1-03-006-02, and 1-03-006-03

Potential Throughput (MMCF) = Heat Input Capacity (MMBtu/hr) x 8,760 hrs/yr x 1 MMCF/1,000 MMBtu

Emission (tons/yr) = Throughput (MMCF/yr) x Emission Factor (lb/MMCF)/2,000 lb/ton

The five highest organic and metal HAPs emission factors are provided above. 

HAPs - Metals

HAPs - Organics

Heat Input Capacity Potential Throughput

Vigo Machine Shop Inc.

167-30415-00152

Marcia Earl

April 2011
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3920 Locust St. Terre Haute, Indiana 47803

Reviewer:   

Date:   

Heat Input Capacity
Heat Content 

of Coal
Potential 

Throughput Weight %

MMBtu/hr Btu/lb of Coal tons/year Sulfur in Fuel

3.375 11,000 1,344 S = 0.55 %

   PM* PM10/PM2.5* SO2 NOx VOC CO HCl HF

Emission Factor in lb/ton 15.0 6.20 17.1 9.5 1.30 11.00 1.20 0.15

  (31S)

Potential Emission in tons/yr 10.08 4.17 11.46 6.38 0.87 7.39 0.81 0.10

Potential Emission in lbs/MMBtu 0.68 0.28 0.78 0.43 0.06 0.50 0.05 0.01

Methodology

*The PM emission factor is filterable PM only.  The PM10/PM2.5 emission factor is filterable and condensable PM10 combined.

VOC emission factor is from Table 1.1-19 (Total non-methane organic carbon).

Emission Factors from AP-42, Chapter 1.1 for industrial overfeed stoker SCC 1-02-002-05/25     (Supplement E, 9/98)

Additional emission factors for commercial/institutional and electric generation boilers are available in AP-42, Chapter 1.1.

HAPs emission factors are available in AP-42, Chapter 1.1.

Emission (tons/yr) = Throughput tons per year x Emission Factor (lb/ton) / 2,000 lb/ton

Emissions (lbs/MMBtu) = 10^6 Btu/MMBtu / Heat Content of Coal (Btu/lb) / 2000 lb/ton x Emission Factor (lb/ton) 

HCl = Hydrogen Chloride

HF = Hydrogen Fluoride

Potential Throughput (tons/year) = heat Input Capacity (MMBtu/hr * 10 ^ 6 Btu (MMBtu) / Heat Contrent coal (Btu/lb) / 2000 lb/ton * 8,760 /yr

Permit No./Plt ID:   167-30415-00152

Marcia Earl

April 2011

Pollutant

Appendix A:  Emissions Calculations

Coal combustion:  Underfeed Stoker

Company Name:   Vigo Machine Shop Inc.

Address City  IN Zip:   
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 VOC, Particulate and HAPs

From Surface Coating Operations

Company Name:  

Address City IN Zip:  3920 Locust St. Terre Haute, Indiana 47803

Permit Number:  

Reviewer:  

Date:  

  

VOC and Particulate

Material
Density 
(Lb/Gal)

Weight % 
Volatile 
(H20 & 

Organics)

Weight % 
Water

Weight % 
Organics

Volume % 
Water

Volume % 
Non-

Volatiles 
(solids)

Gal of Mat. 
(gal/unit)

Maximum 
(unit/hour)

Pounds 
VOC per 
gallon of 

coating less 
water

Pounds 
VOC per 
gallon of 
coating

Potential 
VOC 

pounds 
per hour

Potential 
VOC 

pounds 
per day

Potential 
VOC tons 
per year

Particulate 
Potential 
(ton/yr)

lb 
VOC/gal 

solids

Transfer 
Efficiency

Primer 11.3 31.00% 0.0% 31.0% 0.0% 47.00% 0.02000 1.000 3.51 3.51 0.07 1.69 0.31 0.17 7.47 75%

Safety Yellow 8.4 39.89% 0.0% 39.9% 0.0% 49.00% 0.04000 1.000 3.36 3.36 0.13 3.23 0.59 0.22 6.86 75%

Lacquer Thinner 6.8 100.00% 0.0% 100.0% 0.0% 0.00% 0.02000 1.000 6.80 6.80 0.14 3.26 0.60 0.00 na 100%

Total 0.34 8.18 1.49 0.39

METHODOLOGY

Pounds of VOC per Gallon Coating less Water = (Density (lb/gal) * Weight % Organics) / (1-Volume % water)

Pounds of VOC per Gallon Coating = (Density (lb/gal) * Weight % Organics)

Potential VOC Pounds per Hour = Pounds of VOC per Gallon coating (lb/gal) * Gal of Material (gal/unit) * Maximum (units/hr)

Potential VOC Pounds per Day = Pounds of VOC per Gallon coating (lb/gal) * Gal of Material (gal/unit) * Maximum (units/hr) * (24 hr/day)

Potential VOC Tons per Year = Pounds of VOC per Gallon coating (lb/gal) * Gal of Material (gal/unit) * Maximum (units/hr) * (8760 hr/yr) * (1 ton/2000 lbs)

Particulate Potential Tons per Year = (units/hour) * (gal/unit) * (lbs/gal) * (1- Weight % Volatiles) * (1-Transfer efficiency) *(8760 hrs/yr) *(1 ton/2000 lbs)

Pounds VOC per Gallon of Solids = (Density (lbs/gal) * Weight % organics) / (Volume % solids)

Total = Sum of all coatings used

HAPs

Material Density
Gallons of 
Material Maximum Weight % Weight % Weight %

Xylene 
Emissions

Toluene 
Emissions

Methanol 
Emissions Total

(Lb/Gal) (gal/unit) (unit/hour) Xylene Toluene Methanol (ton/yr) (ton/yr) (ton/yr) (ton/yr)

 

Primer 11.3 0.020000 1.00 5.00% 0.01% 0.00% 0.05 0.00 0.00 0.05

Safety Yellow 8.4 0.040000 1.00 1.48% 0.00% 0.00% 0.02 0.00 0.00 0.02

Lacquer Thinner 6.8 0.020000 1.00 1.05% 26.05% 35.00% 0.01 0.16 0.21 0.37

Total 0.08 0.16 0.21 0.44

  

METHODOLOGY

HAPS emission rate (tons/yr) = Density (lb/gal) * Gal of Material (gal/unit) * Maximum (unit/hr) * Weight % HAP * 8760 hrs/yr * 1 ton/2000 lbs

Vigo Machine Shop Inc.

167-30415-00152

Marcia Earl

April 2011
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3920 Locust St. Terre Haute, Indiana 47803

Permit Number:  

Reviewer:  

Date:  

PROCESS Number  of Max. electrode HAPS

Stations consumption per (lbs/hr)

WELDING station (lbs/hr) PM = PM10 Mn Ni Cr PM = PM10 Mn Ni Cr

Submerged Arc 10 3 0.036 0.011 1.080 0.330 0.000 0 0.330

Metal Inert Gas (MIG)(carbon steel) 0 0 0.0055 0.0005 0.000 0.000 0.000 0 0.000

Stick (E7018 electrode) 0 0 0.0211 0.0009 0.000 0.000 0.000 0 0.000

Tungsten Inert Gas (TIG)(carbon steel) 0 0 0.0055 0.0005 0.000 0.000 0.000 0 0.000

Oxyacetylene(carbon steel) 0 0 0.0055 0.0005 0.000 0.000 0.000 0 0.000

Number of Max. Metal Max. Metal HAPS

Stations Thickness Cutting Rate (lbs/hr)

FLAME CUTTING Cut (in.) (in./minute) PM = PM10 Mn Ni Cr PM = PM10 Mn Ni Cr

Oxyacetylene 1 2.5 5 0.1622 0.0005 0.0001 0.0003 0.122 0.000 0.000 0.000 0.001

Oxymethane 0 0 0 0.0815 0.0002 0.0002 0.000 0.000 0.000 0.000 0.000

EMISSION TOTALS

Potential Emissions lbs/hr 1.20 0.33

Potential Emissions lbs/day 28.84 7.94

Potential Emissions tons/year 5.26 1.45

METHODOLOGY

Welding emissions, lb/hr: (# of stations)(max. lbs of electrode used/hr/station)(emission factor, lb. pollutant/lb. of electrode used)

   Using AWS average values: (0.25 g/min)/(3.6 m/min) x (0.0022 lb/g)/(39.37 in./m) x (1,000 in.) = 0.0039 lb/1,000 in. cut, 8 mm thick

Plasma cutting emissions, lb/hr: (# of stations)(max. cutting rate, in./min.)(60 min./hr.)(emission factor, lb. pollutant/1,000 in. cut, 8 mm thick)

Cutting emissions, lb/hr: (# of stations)(max. metal thickness, in.)(max. cutting rate, in./min.)(60 min./hr.)(emission factor, lb. pollutant/1,000 in. cut, 1" thick)

Emissions, lbs/day = emissions, lbs/hr x 24 hrs/day

Emissions, tons/yr = emissions, lb/hr x 8,760 hrs/year x 1 ton/2,000 lbs.

EMISSION FACTORS           EMISSIONS

 (lb pollutant/1,000 inches cut, 1" thick)**              (lbs/hr)

*Emission Factors are default values for carbon steel.
**Emission Factor for plasma cutting from American Welding Society (AWS).  Trials reported for wet cutting of 8 mm thick mild steel with 3.5 m/min cutting speed (at 0.2 g/min emitted).  Therefore, the emission 

Marcia Earl

April 2011

  EMISSION FACTORS*           EMISSIONS

  (lb pollutant/lb electrode)              (lbs/hr)

Appendix A:  Emissions Calculations

Welding and Thermal Cutting

Company Name:  Vigo Machine Shop Inc.

Address City IN Zip:  

167-30415-00152



 

INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
We Protect Hoosiers and Our Environment. 

Mitchell E. Daniels Jr. 100 North Senate Avenue 
Governor Indianapolis, Indiana 46204 
 (317) 232-8603 
Thomas W. Easterly Toll Free (800) 451-6027 
Commissioner www.idem.IN.gov
  

 

 

  Recycled Paper An Equal Opportunity Employer                                   Please Recycle  

 

 
 
SENT VIA U.S. MAIL:  CONFIRMED DELIVERY AND SIGNATURE REQUESTED 
 
 
TO:  Gary P. Michl 
  Vigo Machine Shop 
  3920 Locust St 
  Terre Haute, IN   47803 
  
DATE:  April 8, 2011 
 
FROM:   Matt Stuckey, Branch Chief 
  Permits Branch 
  Office of Air Quality 
 
SUBJECT: Final Decision 
  Notice Only Change 
  167-30415-00152 
 
Enclosed is the final decision and supporting materials for the air permit application referenced above. 
Please note that this packet contains the original, signed, permit documents.   
 
The final decision is being sent to you because our records indicate that you are the contact person for this 
application.  However, if you are not the appropriate person within your company to receive this document, 
please forward it to the correct person.  
 
A copy of the final decision and supporting materials has also been sent via standard mail to:  
OAQ Permits Branch Interested Parties List 
 
If you have technical questions regarding the enclosed documents, please contact the Office of Air Quality, 
Permits Branch at (317) 233-0178, or toll-free at 1-800-451-6027 (ext. 3-0178), and ask to speak to the 
permit reviewer who prepared the permit.  If you think you have received this document in error, please 
contact Joanne Smiddie-Brush of my staff at 1-800-451-6027 (ext 3-0185), or via e-mail at 
jbrush@idem.IN.gov.    
 
 
 
 
 
 

Final Applicant Cover letter.dot 11/30/07 
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