
 

 

Appendix E 

Air Quality Background Information for Construction and Operational Emissions  



USAF Air Conformity Applicability Model

WFF LREA - Alt 1 w/ HIF

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2009

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Area Sources

Other Phase I Const. - Grading Ops. 0.00 0.00 0.00 0.00 19.48 0.00

Other Phase II Const. - Acres Paved 0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Mobile Equip. 1.66 3.96 0.49 0.36 0.32 0.00

Other Phase II Const. - Non-Res. 
Arch. Ctgs.

0.00 0.00 0.00 0.07 0.00 0.00

Other Phase II Const. - Res. Arch. 
Ctgs.

0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Stationary 
Equip.

11.26 0.29 0.01 0.42 0.01 0.00

Other Phase II Const. - Workers Trips 0.18 0.01 0.00 0.01 0.00 0.00

Other Phase I Const. - Grading Equip. 0.18 0.66 0.07 0.07 0.05 0.00

13.27 4.93 0.57 0.94 19.87Total 0.00

13.27 4.93 0.57 0.94 19.87Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 1 w/ HIF

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2010

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Area Sources

Other Phase II Const. - Workers Trips 0.26 0.01 0.00 0.01 0.00 0.00

Other Phase II Const. - Acres Paved 0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Mobile Equip. 2.39 5.70 0.70 0.52 0.46 0.00

Other Phase II Const. - Non-Res. 
Arch. Ctgs.

0.00 0.00 0.00 0.12 0.00 0.00

Other Phase II Const. - Stationary 
Equip.

16.21 0.42 0.02 0.61 0.01 0.00

Other Phase II Const. - Res. Arch. 
Ctgs.

0.00 0.00 0.00 0.00 0.00 0.00

18.86 6.13 0.73 1.26 0.47Total 0.00

Point Sources

Other Const. - Facility Heating 0.04 0.05 0.00 0.00 0.00 0.00

0.04 0.05 0.00 0.00 0.00Total 0.00

18.90 6.18 0.73 1.26 0.48Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 1 w/ HIF

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2011

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Point Sources

Other Const. - Facility Heating 0.09 0.11 0.00 0.01 0.01 0.00

0.09 0.11 0.00 0.01 0.01Total 0.00

0.09 0.11 0.00 0.01 0.01Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 1 w/ HIF

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2012

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Area Sources

Other Phase I Const. - Grading Equip. 0.04 0.16 0.02 0.02 0.01 0.00

Other Phase I Const. - Grading Ops. 0.00 0.00 0.00 0.00 4.73 0.00

Other Phase II Const. - Acres Paved 0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Mobile Equip. 2.55 6.08 0.75 0.56 0.49 0.00

Other Phase II Const. - Non-Res. 
Arch. Ctgs.

0.00 0.00 0.00 0.16 0.00 0.00

Other Phase II Const. - Res. Arch. 
Ctgs.

0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Stationary 
Equip.

17.28 0.45 0.02 0.65 0.01 0.00

Other Phase II Const. - Workers Trips 0.27 0.01 0.00 0.01 0.00 0.00

20.14 6.70 0.79 1.39 5.25Total 0.00

Point Sources

Other Const. - Facility Heating 0.09 0.11 0.00 0.01 0.01 0.00

0.09 0.11 0.00 0.01 0.01Total 0.00

20.23 6.81 0.79 1.40 5.26Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 1 w/ HIF

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2013

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Point Sources

Other Const. - Facility Heating 0.14 0.18 0.00 0.01 0.01 0.00

0.14 0.18 0.00 0.01 0.01Total 0.00

0.14 0.18 0.00 0.01 0.01Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 2

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2009

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Area Sources

Other Phase II Const. - Workers Trips 0.04 0.00 0.00 0.00 0.00 0.00

Other Phase I Const. - Grading Ops. 0.00 0.00 0.00 0.00 15.02 0.00

Other Phase II Const. - Acres Paved 0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Mobile Equip. 0.38 0.91 0.11 0.08 0.07 0.00

Other Phase II Const. - Non-Res. 
Arch. Ctgs.

0.00 0.00 0.00 0.03 0.00 0.00

Other Phase II Const. - Res. Arch. 
Ctgs.

0.00 0.00 0.00 0.00 0.00 0.00

Other Phase I Const. - Grading Equip. 0.14 0.51 0.05 0.05 0.04 0.00

Other Phase II Const. - Stationary 
Equip.

2.58 0.07 0.00 0.10 0.00 0.00

3.14 1.49 0.17 0.26 15.14Total 0.00

3.14 1.49 0.17 0.26 15.14Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 2

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2010

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Area Sources

Other Phase II Const. - Mobile Equip. 1.71 4.08 0.50 0.37 0.33 0.00

Other Phase II Const. - Non-Res. 
Arch. Ctgs.

0.00 0.00 0.00 0.12 0.00 0.00

Other Phase II Const. - Res. Arch. 
Ctgs.

0.00 0.00 0.00 0.00 0.00 0.00

Other Phase II Const. - Stationary 
Equip.

11.60 0.30 0.02 0.43 0.01 0.00

Other Phase II Const. - Workers Trips 0.18 0.01 0.00 0.01 0.00 0.00

Other Phase II Const. - Acres Paved 0.00 0.00 0.00 0.00 0.00 0.00

13.49 4.39 0.52 0.94 0.34Total 0.00

Point Sources

Other Const. - Facility Heating 0.01 0.01 0.00 0.00 0.00 0.00

0.01 0.01 0.00 0.00 0.00Total 0.00

13.50 4.40 0.52 0.94 0.34Grand Total 0.00
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USAF Air Conformity Applicability Model

WFF LREA - Alt 2

LANGLEY AFBInstallation: 

Scenario: 

Emissions Summary Information

SOURCE CATEGORY CO NOX SO2 VOC PM10

2011

Emissions, Ton/Year

Emissions Summary Report For 

PM2.5

Point Sources

Other Const. - Facility Heating 0.05 0.06 0.00 0.00 0.00 0.00

0.05 0.06 0.00 0.00 0.00Total 0.00

0.05 0.06 0.00 0.00 0.00Grand Total 0.00
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NASA Wallops Island EA - ACAM Data Entry Summary

Note: ACAM Output Reports state Langley AFB but it is for NASA Wallo ps Island

Alternative 1
Facility HIF PFF PPF Pad A-0 Transportation Boat Dock Mod  
Building Square Footage (ft3)a 26,000 7,500 12,000 5,000 0 0
Area Graded (acres) 6.80 1.10 4.10 6.40 2.70 0.10
Grading Duration (days)b 30 30 30 30 90 30
Area Paved (acres) 0.25 0.30 1.80 2.20 2.60 0.00
Construction Duration (days)c 335 335 335 335 90 180
Construction Start Aug-09 Mar-12 Mar-12 Nov-09 Nov-09 Nov-09

a From Josh Bundick, NASA, e-mail attachment, dated 1/26/09.
b Grading duration of 30 days assumed for building projects and 90 days for transportation projects.
c Construction phase duration of 335 days assumed for building projects and 90 days for transportation projects.
 

 

NASA Wallops Island EA - ACAM Data Entry Summary
Alternative 2
Facility V-45 Pad A-0 Transportation Boat Dock Mod  
Building Square Footage (ft3)a 11,000 5,000 0 0
Area Graded (acres) 1.90 6.40 2.70 0.10
Grading Duration (days)b 30 30 90 30
Area Paved (acres) 1.40 2.20 2.60 0.00
Construction Duration (days)c 335 335 90 180
Construction Start Nov-09 Nov-09 Nov-09 Nov-09

a From Josh Bundick, NASA, e-mail attachment, dated 1/26/09. Except V-45 size from his email dated 8/6/09.
b Grading duration of 30 days assumed for building projects and 90 days for transportation projects.
c Construction phase duration of 335 days assumed for building projects and 90 days for transportation projects.

Results reported in the tables in Section 4 of EA added Construction  Activities emissions from ACAM (except facility heating emissions) to S tationary Sources 
emissions calculated using an Excel spreadsheet.



NASA Wallops Island EA – Potential to Emit

Boilers and Furnaces HIF PFF PPF Pad A-0 Transportation B oat Dock Mod TOTAL
Heat Load (MMBtu/hr) 1.5a 1.7a 2.04a 0a 0a 0a 3.74

Potential Fuel Use (gal/yr)b 0.00 108701 130441 0.00 0.00 0.00 239142

Emissions from No. 2 Oil Combustion in Boilers and Furnaces

Pollutant
Emission 

Factor c
Emission 

Factor Units Emissions (tpy)
CO 5 lb/1000 gal 0.60
NOX 20 lb/1000 gal 2.39
SO2 2.13 lb/1000 gal 0.25
VOC 0.34 lb/1000 gal 0.04
PM10 1.08 lb/1000 gal 0.13
PM2.5 0.83 lb/1000 gal 0.10

Emergency Generators
3 generators x 500 hours operation per year (ea.) = 1,500 hr/yr

   x 1502 hpd = 2,253,000 hp-hr/yr
   x 7000 Btu/hp-hr x 1 MMBtu/1,000,000 Btu = 15,771 MMBtu/yr

Emissions from Diesel-Fired Emergency Generators

Pollutant
Emission 
Factor e

Emission 
Factor Units Emissions (tpy)

CO 2.8 lb/hr 2.10
NOX 19.33 lb/hr 14.50
SO2 0.015 lb/MMBtu 0.12
VOC 0.34 lb/hr 0.26
PM10 0.24 lb/hr 0.18
PM2.5 0.24 lb/hr 0.18

Total Project PTE

Pollutant
Emissions 

(tpy)
CO 2.70
NOX 16.89
SO2 0.37
VOC 0.30
PM10 0.31
PM2.5 0.28

**NOTE: ONLY USE CALCULATIONS BELOW THIS LINE

Alternative 1
Emissions from LPG Commerical Boilers - HIF
Pollutant Factor Unit PTE Emissions (TPY) Estimated Act uals (TPY) SUMMARY:
PM, filterable 0.2 lb/1000 gal 0.01 0.00 Actuals
PM, condensable 0.5 lb/1000 gal 0.02 0.00 Alternative 1 w/ HIF **HIF will have heat pumps & Cooling tower; water will be heated via 1,500 MBH Propane Boiler
PM, total 0.7 lb/1000 gal 0.03 0.01 **HIF will have no back-up generator; PPF and PFF are assumed to have equivalent gensets and fuel oil boilers just to be safe
SO2 0 lb/1000 gal 0.00 0.00 Pollutant 2009 2010 2011 2012 2013 2014
Nox 13 lb/1000 gal 0.62 0.09 CO None 22.48 0.05 0.05 0.17 0.28
N2O 0.9 lb/1000 gal 0.04 0.01 NOX 0.0016 0.09 0.09 0.76 1.42
CO2 12,500 lb/1000 gal 599.45 89.92 SO2 0.0000 0.00 0.00 0.02 0.05
CO 7.5 lb/1000 gal 0.36 0.05 VOC 0.0018 0.01 0.01 0.02 0.03
TOC 1 lb/1000 gal 0.05 0.01 PM10 0.0013 0.01 0.01 0.02 0.04
CH4 0.2 lb/1000 gal 0.01 0.00 PM2.5 0.0013 0.01 0.01 0.02 0.03

PTE Fuel Use (gallons): PTE
95,912 Pollutant PTE (tpy)

Assuming 15% use (gallons): CO 2.36
14,387 NOX 12.68

SO2 0.33
Emissions from No. 2 Oil Combustion in Boilers and Furnaces - PPF and PFF VOC 0.26

Pollutant
Emission 

Factor c
Emission 

Factor Units PTE Emissions (tpy) Estimated Actuals (t py) PM10 0.28
CO 5 lb/1000 gal 0.60 0.09 PM2.5 0.25
NOX 20 lb/1000 gal 2.39 0.36
SO2 2.13 lb/1000 gal 0.25 0.04
VOC 0.34 lb/1000 gal 0.04 0.01
PM10 1.08 lb/1000 gal 0.13 0.02
PM2.5 0.83 lb/1000 gal 0.10 0.01

PTE Fuel Use (gallons):
239,142

Assuming 15% use (gallons):
35,871

*2 generators, one at PPF, one at PFF, none at HIF
Emergency Generators (PTE) *Generator use assumed to be 50 hours per year x 2 (none at HIF) 
2 generators x 500 hours operation per year (ea.) = 1,000 hr/yr Emergency Generators (Actuals)
   x 1502 hpd = 1,502,000 hp-hr/yr 2 generators x 50 hours operation per year (ea.) = 100 hr/yr

   x 7000 Btu/hp-hr x 1 MMBtu/1,000,000 Btu = 10,514 MMBtu/yr    x 1502 hpd = 150,200 hp-hr/yr
   x 7000 Btu/hp-hr x 1 MMBtu/1,000,000 Btu = 1,051 MMBtu/yr

Emissions from Diesel-Fired Emergency Generators (P PF and PFF)

Pollutant
Emission 
Factor e

Emission 
Factor Units PTE Emissions (tpy) Estimated Actuals (t py)

CO 2.8 lb/hr 1.40 0.14
NOX 19.33 lb/hr 9.67 0.97
SO2 0.015 lb/MMBtu 0.08 0.01
VOC 0.34 lb/hr 0.17 0.02
PM10 0.24 lb/hr 0.12 0.01
PM2.5 0.24 lb/hr 0.12 0.01

Alternative 2

Emissions from No. 2 Oil Combustion in Boilers and Furnaces - V-45 (PPF Equivalent) SUMMARY:

Pollutant
Emission 

Factor c
Emission 

Factor Units PTE Emissions (tpy) Estimated Actuals Alt ernative 2 * 1 generator for V-45; 1 fuel oil boiler for V-45 equivalent heat of PPF
CO 5 lb/1000 gal 0.60 0.05 Actuals
NOX 20 lb/1000 gal 2.39 0.20 Pollutant 2009 2010 2011 2012 2013 2014
SO2 2.13 lb/1000 gal 0.25 0.02 CO None 0.0297 0.12 Same Same Same
VOC 0.34 lb/1000 gal 0.04 0.00 NOX 0.1697 0.68
PM10 1.08 lb/1000 gal 0.13 0.01 SO2 0.0062 0.02
PM2.5 0.83 lb/1000 gal 0.10 0.01 VOC 0.0030 0.01

PM10 0.0041 0.02
PM2.5 0.0035 0.01

PTE Fuel Use (gallons):
130,441 PTE

Assuming 15% use (gallons): Pollutant PTE (tpy)
19,566 CO 1.30

NOX 7.22
SO2 0.29
VOC 0.13

*One Generator (V-45 addition) PM10 0.19
Emergency Generators (PTE) PM2.5 0.16
1 generators x 500 hours operation per year (ea.) = 500 hr/yr

   x 1502 hpd = 751,000 hp-hr/yr
   x 7000 Btu/hp-hr x 1 MMBtu/1,000,000 Btu = 5,257 MMBtu/yr

Emissions from Diesel-Fired Emergency Generators (V -45 addition)

Pollutant
Emission 
Factor e

Emission 
Factor Units PTE Emissions (tpy) Estimated Actuals (t py) *Generator use assumed to be 50 hours per year x 1 (at V-45)

CO 2.8 lb/hr 0.70 0.07 Emergency Generators (Actuals)
NOX 19.33 lb/hr 4.83 0.48 1 generators x 50 hours operation per year (ea.) = 50 hr/yr

SO2 0.015 lb/MMBtu 0.04 0.0039    x 1502 hpd = 75,100 hp-hr/yr
VOC 0.34 lb/hr 0.09 0.01    x 7000 Btu/hp-hr x 1 MMBtu/1,000,000 Btu = 526 MMBtu/yr
PM10 0.24 lb/hr 0.06 0.01
PM2.5 0.24 lb/hr 0.06 0.01

e Not to exceed emission factors from Gen Set Package Performance Data [DM7714] used for CO, NOx, VOC and particulate (February 28, 2008).  Total HC factor used for VOC.  All PM assumed to 
be PM2.5.  SO2 emission factor from EPA AP-42. Section 3.4, Table 3.4-1.  (10/96)  Assumes diesel sulfur content of 0.015%.

a From Sally Atkins e-mail attachment, dated 3/3/2009.
b Boiler fuel use calculated based on 8760 hours of operation per year at full load.

c Emission factors from EPA AP-42. Section 1.3., Tables 1.3-1 (NOX, CO, SO2), 1.3-3 (VOC), 1.3-7 (PM10, PM2.5).  NMTOC factor from Table 1.3-3 used to represent VOC. No. 2 oil sulfur content 
of 0.015% assumed.  (9/98)

d Horsepower rating of 1502 for a Caterpillar C32 DITA engine conservatively assumed for generators.  Gen Set Package Performance Data [DM7714], February 28, 2008.




