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EXECUTIVE SUMMARY


URS Group, Inc. completed an air emissions inventory (AEI) site visit for Keesler Air Force Base (AFB) [Mississippi Department of Environmental Quality (MDEQ) Facility ID No. 1020-00006] during the week of 3 June 2002. The objective of the AEI was to identify stationary source emissions units at Keesler AFB and quantify emissions for each identified unit. This 2001 AEI is consistent with the permitting strategy established in the Keesler AFB Title V operating permit with regard to potential operations and/or operating scenarios of permitted sources.


This report meets the information requirements to substantiate the actual annual emission rates claimed on the MDEQ Emission Reporting Form. Emissions were calculated in accordance with the Air Force AEI Guidance Document for Stationary Sources, May 1999, U.S. Environmental Protection Agency approved methods, and material balance equations, where possible.


For Title V purposes, a major source is defined as having the potential to emit in excess of:

· 100 tons/year of any criteria pollutant [i.e., particulate matter (PM)/respirable fraction of particulate matter (PM10), sulfur oxides (SOx), nitrogen oxides (NOx), carbon monoxide (CO), and volatile organic compounds (VOCs)]; or

· 25 tons/year total hazardous air pollutants (HAPs); or 

· 10 tons/year of any individual HAP. 


The emissions of chlorofluorocarbons (CFCs)/hydrochlorofluorocarbons (HCFCs), lead, and total HAPs (non-VOC) in excess of 0.00 tons/year allowable emission rate appears to represent a non-compliance situation. In fact, no limits have been established for these classes of pollutants because the state has no data to establish a potential to emit. 

Table E-1

Summary of 2001 Air Emissions from Keesler AFB by Pollutant Type 
Pollutant
Actual Emission Rate

 (tons/year)
Permitted Emission Rate (tons/year)

PM10a
2.99
123.00

PM
2.99
123.00

SOx
0.50
35.47

NOx
30.37
300.44

CO
21.63
85.53

VOCs
18.92
43.86

Total Reduced Sulfurb
0.00
0.00 c

Total HAPs (VOC)
1.66
1.96

Total HAPs (Non-VOC)
0.25
0.00c

Lead Compounds
0.16
0.00 c

Chlorofluorocarbons (CFCs)/

Hydrochlorofluorocarbons (HCFCs)
2.47
0.00 c

a PM10 emissions are close to PM emissions because emission factors for PM10 were often not available and were conservatively assumed to be the same as PM emission factors.

b Hydrogen sulfides, mercaptans, dimethyl sulfide, and any other organic sulfides.

cNo limit is listed for this group of pollutants.
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Figure E-1. Summary of 2001 Air Emissions from Keesler AFB by Pollutant Type
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1.0
INTRODUCTION

1.1
Background

The Federal Clean Air Act and the Mississippi Department of Environmental Quality (MDEQ) require facilities to collect and submit air emissions data annually for reporting and fee purposes. Consequently, URS Group, Inc. (URS) was tasked to prepare a 2001 Air Emissions Inventory (AEI) for Keesler Air Force Base (AFB).


The objective of the AEI was to identify stationary source emissions units at Keesler AFB and quantify emissions for each identified emissions unit. To accomplish the AEI, three tasks were identified:

· Task 1—AEI site visit (i.e., field inspection to identify new and removed sources and obtain 2001 usage rates),

· Task 2—Calculation of Keesler AFB source emissions, and

· Task 3—Preparation of a report summarizing the findings of the AEI.


This report presents the results of these tasks. The AEI actual emissions from the sources were identified and inventoried at Keesler AFB.


Keesler AFB, located in Biloxi, Mississippi, is a training base whose primary mission is to support the 81st Training Wing. All operations of the base support either the military personnel or the training mission. The base functions as a small city, with a medical clinic, housing, a department store, a grocery store, hobby shops, athletic facilities, and a golf course supporting base personnel. 


MDEQ governs air quality at Keesler AFB. Keesler AFB currently operates under their Title V permit, Permit No. 1020-00006, issued under the provisions of Regulation APC‑S‑6. 

1.2
Discussion

URS conducted a 4-day AEI site visit during the week of 3 June 2002. During this visit, URS team members met with U.S. Air Force (USAF) personnel, Keesler AFB contractors, and base tenants to identify existing permits and review pertinent records (fuel usage, equipment lists, annual operating reports, purchasing records, etc.). Information collected for each emissions unit varied depending on the method used for calculating air emissions. Data were collected to calculate emissions for calendar year 2001. 


Air emissions were calculated for all identified sources belonging to the source categories listed in Table 1-1.

Table 1-1

Keesler AFB Identified Air Emissions Sources

Source Category

Abrasive Blasting

Aerospace Ground Equipment (AGE)

Aircraft Engine Testing

Ethylene Oxide Sterilizer

External Combustion

Fuel Cell Maintenance 

Fuel Fill Stands

Fuel Storage

Miscellaneous Solvent Use

Ozone-Depleting Substances (ODSs)

Pathological Waste Incinerator 

Pesticide Usage

Solvent Degreasing

Stationary Internal Combustion Equipment

Surface Coating

Woodworking


Fuel dispensing operations are considered a mobile source and were not included in these calculations. Welding calculations were not included because the MDEQ in APC-S-6 states that brazing, soldering, and/or welding operations need not be included or quantified on a Title V permit application (Section VII.A.20).


Through records review and interviews with appropriate base personnel, information was collected to calculate air emissions for each source category identified in Table 1-1. This review provided details with respect to process definition, all process materials used, the annual usage rate, equipment capacity ratings, physical characteristics, operating schedules, and limits in existing MDEQ permits. Such data provided the input necessary to identify appropriate emission factors (EFs) and perform engineering calculations and material balances required to quantify emissions. Air emissions for Keesler AFB were calculated using the Air Force AEI Guidance Document for Stationary Sources, May 1999, procedures outlined in the U.S. Environmental Protection Agency (EPA) Guidance for Preparation of Emission Inventories, Compilation of Air Pollutant Emission Factors (AP-42), and/or material balances.

1.3
Summary of Results

In calculating emissions for stationary sources it is often necessary to make some engineering assumptions. Those assumptions are listed in Table 1-2.

Table 1-2

Assumptions Used for Calculating Emissions

Source
Assumption

Abrasive Blasting
Particulate matter less than 10 microns in diameter (PM10) was assumed to be equal to particulate matter (PM) (since no EFs for PM10 were found).

AGE
Combustion of Jet Petroleum (JP)-8 was assumed to have the same EFs as diesel [except for sulfur oxides (SOx)].

Fuel Cell Maintenance
It was assumed that no emissions resulted from the fire-suppressant foam since it was placed in plastic bags.

Fuel Storage
It was assumed that hazardous air pollutant (HAP) speciation [derived from AP-42, American Petroleum Institute (API), and USAF documents] more precisely estimated HAP emissions (higher emissions than with TANKS 4.09).

Jet Engine Testing
PM was assumed to be equal to PM10.

Pesticide Usage
Some pesticides that could not be located in the EPA database were assumed to be similar to known pesticides.

Stationary Internal Combustion Equipment
Fuel usage was calculated from the known hours of operation for the year for each unit.

Miscellaneous Solvent Use/Surface Coating
All issued HAPs/volatile organic compounds (VOCs) were assumed emitted. Inorganic HAPs were assumed to equal PM/PM10 and assumed released to the atmosphere (a very conservative assumption). 

Woodworking
PM10 was assumed to be equal to PM since no EFs for PM10 were available.

1.3.1
Criteria Pollutants

Total 2001 actual criteria pollutant emissions for Keesler AFB are shown in Table 1-3.

Table 1-3

2001 Actual Air Emissions of Criteria Pollutants from Keesler AFBa
Pollutant
Actual Emissions (tons/year)

Respirable Fraction of Particulate Matter (PM10)
2.99

Particulate Matter (PM)
2.99

Sulfur Oxides (SOx)
0.50

Nitrogen Oxides (NOx)
30.37

Carbon Monoxide (CO)
21.63

VOCsb
18.92

a Includes total PM.

b VOC is not a criteria pollutant; however, VOC is reported because, as an ozone precursor, it is a controlled 

 pollutant.


Actual emission results for 2001 show that pollutant emissions for chlorofluorocarbons (CFCs)/hydrochlorofluorocarbons (HCFCs) exceeded annual allowable emission rates. For actual emissions, the pollutants that were emitted in the largest quantities were NOx, CO, and VOCs. Table 1-4 presents a summary of criteria pollutants by source.

1.3.2
Hazardous Air Pollutants

Table 1-5 presents a summary of actual HAP emissions for Keesler AFB in 2001.

Table 1-4

Summary of Criteria Pollutants and HAPs by Source

Source
PM
PM10
CO
NOx
SOx
Total ODCs
Total VOCsa
Total HAPs
HAPs (VOC)
HAPs

(Non-VOC)

Abrasive Blasting
80.00
80.00









AGE
45.05
45.05
137.80
640.24
7.01

52.26
0.58
0.58


Aircraft Engine Testing
b
b
0.00
0.00
0.00

0.00
b
b


Ethylene Oxide Sterilizerc


0.00
0.00
0.00

0.00
0.00
0.00


External Combustion
3,669.31
3,669.31
40,555.54
48,280.40
289.68

2,655.42
908.83
908.83


Fuel Cell Maintenance 






23.56
1.00
1.00


Fuel Fill Stands






407.90
29.35
29.35


Fuel Storage






19,946.63
1,467.62
1,467.62


Miscellaneous Solvent Use
478.05
478.05




9,594.49
914.58
436.53
478.05

Ozone-Depleting Substances





4,942.00





Pathological Waste Incinerator 
0.05
0.05









Pesticide Usage






2,616.30
24.27
24.27


Solvent Degreasing






566.88
29.33
29.33


Stationary Internal Combustion Equipment
751.72
745.24
2,571.41
11,823.46
696.39

860.22
9.92
9.92


Surface Coating
14.68
14.68




1,122.36
434.52
419.85
14.68

Woodworking
948.93
948.93









Total (lb/year)
5,987.79
5,981.31
43,264.75
60,744.10
993.09
4,942.00
37,846.01
3,820.00
3,327.27
492.73

Total (tons/year)
2.99
2.99
21.63
30.37
0.50
2.47
18.92
1.91
1.76
0.25

a VOC is not a criteria pollutant; however, VOC is reported because, as an ozone precursor, it is a controlled pollutant.

b No emission factors were available for these pollutants for the given source.

c This source was removed in 1999 and the base is currently requesting it be removed from the state permit.

Table 1-5

2001 Actual Air Emissions of HAPs from Keesler AFB

Pollutant
CAS#
Actual Emissions (lb/year)a

1,4-Dichlorobenzene
106-46-7
86.59

2,2,4-Trimethylpentane
540-84-1
141.71

Benzene
71-43-2
127.14

Chromium Compounds

46.35

Cumene
98-82-8
36.71

Cyanide Compounds

46.02

Dichloromethane
75-09-2
110.22

Dimethylformamide
68-12-2
12.34

Ethylbenzene
100-41-4
53.95

Ethylene Glycol
107-21-1
202.88

Glycol Ethers

58.78

Formaldehyde
50-00-0
39.12

Hexane
110-54-3
1,046.95

Lead Compounds

327.16

Manganese Compounds

111.77

Methyl Ethyl Ketone
78-93-3
110.82

Methyl Isobutyl Ketone
108-10-1
14.34

Methyl tert butyl ether
1634-04-4
931.16

Naphthalene
91-20-3
50.46

Toluene
108-88-3
275.61

Xylene (isomers and mixtures)
1330-20-7
167.84

Total (lb/year)b
4,017.55

Total (tons/year)b
2.01


aHAPs with emissions >10 lb/year.


bTotal including all HAPs.


The total actual HAP emissions (VOC and non-VOC) for 2001 were 2.01 tons/year. HAP speciation for the fuel sources was calculated according to the Air Force AEI Guidance Document for Stationary Sources, May 1999, and AP-42, Fifth Edition, March 1998, for the corresponding fuel types in the vapor phase. HAP speciation for the surface coatings was determined using appropriate Material Safety Data Sheets (MSDSs) and the VOC content of the coatings applied according to paint logs maintained by base personnel. 


Table 1-6 presents a complete summary of HAP emissions by source.

Table 1-6

Summary of Individual HAP Emissions by Source (tons/year)

Pollutant (lb/year)
CAS Number
Abrasive Blasting
AGE
Aircraft Engine Testing
EO Sterilizer
External Combustion
Fuel Cell Maintenance 
Fuel Fill Stands
Fuel Storage
Miscellaneous Solvent Use
Ozone-Depleting Substances
Pathological Waste Incinerator 
Pesticide Usage
Solvent Degreasing
Stationary Internal Combustion
Surface Coating
Woodworking
Total (lb/year)
Total (tons/year)

1,3-Butadiene
106-99-0

0.01 











0.09 


0.09
0.00

1,4-Dichlorobenzene
106467




0.58











0.58
0.00

Antimony trioxide
1313139
















0.00
0.00

2,2,4-Trimethylpentane
540841





0.00
2.67
139.04








141.71
0.07

2-methylnaphthalene
91-57-6




0.01











0.01
0.00

3-methylchlolanthrene
56-49-5




0.00











0.00
0.00

7,12-dimethylbenz(a)anthracene
57-97-6




0.01











0.01
0.00

Acenaphthene
83329




0.00











0.00
0.00

Acenaphthylene
208968




0.00











0.00
0.00

Acetaldehyde
75-07-0

0.11 











1.77 


1.88
0.00

Acrolein
107-02-8

0.01 











0.21 


0.23
0.00

Anthracene
120127




0.00











0.00
0.00

Antimony Compounds









3.9851





0.00

3.99
0.00

Arsenic Compounds
7440382




0



0.0000







0.00
0.00

Benzene
71-43-2

0.14 


1.01
0.14
2.54
120.80





2.51 


127.14
0.06

Benzo(a)pyrene
50-32-8




0.00











0.00
0.00

Benzo(b)flouranthene
205-99-2




0.00











0.00
0.00

Benzo(g,h,i)perylene
191-24-2




0.00











0.00
0.00

Benzo(k)fluoranthene
207-08-9




0.00











0.00
0.00

Benzo[a]anthracene
56-55-3




0.00











0.00
0.00

Beryllium Compounds





0











0.00
0.00

Bis (2-ethylhexyl)phthalate (DEHP)
117817














0.00

0.00
0.00

Cadmium Compounds
7440439




0



0.4691







0.47
0.00

Chromium Compounds





0



32.0908





14.26

46.35
0.02

Chrysene
218019




0.00











0.00
0.00

Cobalt Compounds















0.27

0.27
0.00

Cobaltous Dichloride
7646799








0.0547







0.05
0.00

Copper Compounds





0











0.00
0.00

Cumene
98-82-8





0.08
0.17
4.26






32.20

36.71
0.02

Cyanide Compounds









2.6681





43.36

46.02
0.02

Dibenzo(a,h)anthracene
53-70-3




0.00











0.00
0.00

Dibutyl Phthalate
84742








0.4170





0.13

0.54
0.00

Dichloromethane
75092








24.0818



0.13



24.21
0.01

Diethanolamine
111422
















0.00
0.00

Dimethylformamide
68122








12.3441







12.34
0.01

Epichlorohydrin
106898
















0.00
0.00

Ethylbenzene
100-41-4





0.06
0.23
8.25
14.2391



3.79 

27.37

53.95
0.03

Ethylene Glycol
107211








200.1683





2.71

202.88
0.10

Glycol ethers















58.78

58.78
0.03

Fluoranthene
206440




0.00











0.00
0.00

Fluorene
86737




0.00











0.00
0.00

Formaldehyde
50-00-0

0.17 


36.21



0.0000




2.74 


39.12
0.02

Hexamethylene-1,6-Diisocyanate
822060








0.1501





0.08

0.23
0.00

Hexane
110-54-3




869.05
0.00
1.93
99.70
74.2177





2.05

1,046.95
0.52

Hydrogen Fluoride
7664393














0.21

0.21
0.00

Table 1-6

(Continued)

Pollutant (lb/year)
CAS Number
Abrasive Blasting
AGE
Aircraft Engine Testing
EO Sterilizer
External Combustion
Fuel Cell Maintenance 
Fuel Fill Stands
Fuel Storage
Miscellaneous Solvent Use
Ozone-Depleting Substances
Pathological Waste Incinerator 
Pesticide Usage
Solvent Degreasing
Stationary Internal Combustion
Surface Coating
Woodworking
Total (lb/year)
Total (tons/year)

Hydroquinone
123319








0.5209







0.52
0.00

Indeno(1,2,3-cd)pyrene
193395




0.00











0.00
0.00

Lead Compounds
7439921




0



327.0763





0.08

327.16
0.16

Magnesium Chromate
13423615
















0.00
0.00

Manganese Compounds





0



111.7106





0.06

111.77
0.06

Mercury Compounds





0



0.0001







0.00
0.00

Methanol
67561












0.51 



0.51
0.00

Methyl Chloroform
71556












0.13 



0.13
0.00

Methyl Ethyl Ketone
78933








24.1271



7.58 

79.11

110.82
0.06

Methyl Isobutyl Ketone
108101








0.1501



7.58 

6.61

14.34
0.01

Methyl tert butyl ether
1634-04-4





0.00
17.51
913.65








931.16
0.47

Naphthalene
91-20-3

0.01 


0.29
0.00
0.00
0.00



24.27

0.26 
0.08

24.93
0.01

Nickel Compounds





0



0.1564







0.16
0.00

Perchloroethylene
127184












0.13 



0.13
0.00

Phenanathrene





0.01











0.01
0.00

Polycyclic Aromatic Hydrocarbons
PAHs

0.02 











0.50 


0.52
0.00

Polycyclic Organic Matter
POM




0











0.00
0.00

Pyrene
129000




0.00











0.00
0.00

Selenium Compounds





0











0.00
0.00

Sodium Chromate
7775113
















0.00
0.00

Styrene
100-42-5








8.6685





0.94

9.61
0.00

Toluene
108-88-3

0.06 


1.64
0.27
3.02
140.50
71.8464



7.58 
1.09 
49.61

275.61
0.14

Vinyl Acetate
108054








0.0459







0.05
0.00

Xylenes (isomers and mixtures)
1330207

0.04 



0.44
1.28
41.42
5.3942


0.00
1.90 
0.75 
116.62

167.84
0.08

Zinc Compounds





0











0.00
0.00

Total
(lb/year)
0.00
0.58
0.00
0.00
908.83
1.00
29.35
1467.62
914.58
0.00
0.00
24.27
29.33
9.92
434.52
0.00
3,820.00
0.55

Total
(tons/year)
0.00
0.00
0.00
0.00
0.45
0.00
0.01
0.73
0.46
0.00
0.00
0.01
0.01
0.00
0.22
0.00
1.91


2.0 
ABRASIVE BLASTING


Abrasive blasting operations involve the use of a hard material such as sand, plastic beads, or glass beads to remove old paint and/or corrosion from equipment. A high-pressure gun is used to blast the sand or beads at the equipment being stripped/cleaned. Keesler AFB uses abrasive blasting to prepare aircraft and automotive parts for painting and to remove paint and corrosion from miscellaneous objects. There are three gloveboxes on-base, one that uses glass media and two that use plastic media. In addition, the base operates a large blasting booth (Building 4302) that uses plastic media.


The exhaust from blasting operations in the Bead Blast Facility (Building 4302) is ventilated through a series of fabric filters. The material that is too small to be recycled is drummed for disposal. The Bead Blast Facility utilizes plastic blast media. Keesler AFB has three fully enclosed glovebox units with filters attached. The amount of PM and PM10 emissions from the units depend on the efficiency of the control equipment used to collect them. Since no EF for PM10 was found, PM10 was assumed to be equal to PM. 


Table 2-1 presents key data used for estimating emissions from abrasive blasting. Emissions calculations for abrasive blasting are presented at the end of this section.

Table 2-1

Key Data for Abrasive Blasting

Emission Point
Building
Comment

4302-1
4302
Permitted bead blast facility

4303-1, 4303-2, & 4303-3
4303
Insignificant glovebox units

Methodology
Mass balance calculation.

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. Dennis Esnault (Building 4303, ext. 3279), and SMSgt Vincent Armata (ext. 7877).

Emissions
Pollutant

PM

PM10
Actual Emissions (tons/year)

0.04

0.04


Emission Calculations


Calculating the PM emissions from controlled blasting operations is based on the mass balance of blast media used minus waste media calculated. The following procedure was used to perform the calculations. 

1. Calculate the PM emission rate (EPM) by subtracting the amount of waste material collected from the total amount of airborne waste material entering the fabric filter.

EPM = BMtotal - WMcol

Where:


WMcol
=
Waste media collected (lb/year),


BMtotal
=
Blast media used (lb/year).


Example Calculation

The 403rd Fabrication Shop performs abrasive bead blasting in a blast room. Exhaust from the room is ventilated to a cyclone that separates the large and small material. The large beads are returned to the blasting equipment to be reused, while the small PM (small beads, paint dust, etc.) is sent to a paper fabric filter. Shop records show that 405 lb of plastic media beads were used in 2001 and 360 lb were collected.

1. Calculate the PM emission rate as follows:


EPM = BMtotal - WMcol

EPM = 405 lb - 360 lb = 45 lb

Emission Calculations for Abrasive Blasting
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3.0
AEROSPACE GROUND EQUIPMENT


AGE is a type of internal combustion engine unique to the aerospace industry. AGE is part of Keesler AFB’s tactical support equipment. AGE includes various pieces of mobile equipment used to support aircraft while on the ground. Some equipment is rolled out, connected, and operated wherever the aircraft is parked on the tarmac. Other pieces are used to tow payloads, aircraft, and other AGE along the flightline. Powered AGE units burn either motor gasoline (MOGAS), diesel, or jet fuel and include, but are not limited to, generators, gas turbines, compressors, heaters, testing equipment stands, hydraulic jack manifolds, aerial store lift trucks, deicing units, and light carts.


Keesler AFB has two AGE shops that are responsible for maintaining AGE for their respective units. The two AGE shops on-base are the 403rd and the 45th. All diesel AGE meet the definition for non-road engines as contained in 40 CFR 89.2. Supporting information for these pieces was submitted to MDEQ on 5 May 1997. Gasoline AGE do not meet this definition because they are spark-ignition engines. Although some JP-8 powered equipment are compression-ignition engines, they have not been deemed non-road engines by MDEQ. Fuel totals were provided for each piece of AGE by the two AGE shops. Estimated fuel usage was approximately 1,060 gal of JP-8 and 0 gal of MOGAS for AGE in 2001.


Table 3-1 presents key data used for estimating emissions from AGE. Emissions calculations for AGE are presented at the end of this section.


Emission Calculations


Emissions from AGE must be segregated by fuel type. Emissions are calculated by multiplying the fuel consumption by the appropriate EF.

Epol = FC × EF

Table 3-1

Key Data for AGE

Emission Point
Building
Comment

4204-1 and 234-1
4204 and 234
Permitted AGE (JP-8 and MOGAS)

4204-1 and 234-1
4204 and 234
Diesel AGE (non-road engines)

Methodology
Published EFs from EPA’s AP-42, Fifth Edition, Section 3.3, Tables 3.3-1, 3.3-2, and 3.3-3; EFs for JP-8 assumed to be the same as diesel, except the EF for SOx was assumed to be six times less.

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804) and SMSgt Vincent Armata (ext. 7877).

Emissions
Pollutant

PM

PM10
NOx
SOx
VOCs

CO

HAPs (VOC)

HAPs (Non-VOC)
Actual Emissions (tons/year)

0.02

0.02

0.32

0.00

0.03

0.07

0.00

0.00
Note: Actual emission totals do not include non-road engines (diesel AGE).


Where:


Epol
=
Emissions of a particular pollutant (lb/year),


FC
=
Fuel consumption (103 gal/year),


EF
=
Emission Factor (lb/103 gal).


Example Calculation


The AGE shop has four JP-8 fired compressors. The rated power output of the engine associated with these generators is 150 hp. According to shop personnel, the total amount of JP-8 fuel used by these compressors during 2001 was 1060 gal. The EF for NOX is 604 lb NOX/103 gal JP-8. The annual NOX emissions from these generators were calculated as follows:

ENOx = FC ( EF

ENOx = (1.060 × 103 gal/year) × (604 lb/103 gal) = 620.24 lb/year

Emissions of other pollutants are calculated similarly.

Emissions Calculations for Aerospace Ground Equipment
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4.0
AIRCRAFT ENGINE TESTING


Jet engine testing is a maintenance activity conducted to ensure proper performance of the C-130 aircraft at Keesler AFB. The tests are conducted in one test cell located in Building 4205. The test cell in Building 4205 is used to test engines that have been removed from the aircraft.


During engine testing, the engine throttle is governed to simulate idle, approach, intermediate, military, and afterburner flight. The tests vary only by the percentage of thrust applied by the engine, the duration of each stage, and whether the jet engine is removed from the jet. Base personnel stated that no engine tests took place at Keesler AFB in 2001. However, these activities are planned to resume in 2002.


Table 4-1 presents the key data used for estimating emissions from aircraft engine testing. Emissions calculations for aircraft engine testing are presented at the end of this section.

Table 4-1

Key Data for Aircraft Engine Testing

Emission Point
4205

Building
4205

Comment
Aircraft Engine Testing

Methodology
Engineering calculations and EFs from Air Force Engineering and Services Center (AFESC) Report #ESL-TR-85-14, based on emission monitoring data, were used to determine emissions.

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), and Mr. Chancey (Building 4272, ext. 2313).

Emissions
Pollutant

CO

NOx
SOx
Total Hydrocarbons
Actual Emissions (tons/year)

0.00

0.00

0.00

0.00
No engine tests were conducted in 2001. Emission factors for PM, PM10, VOCs, and HAPs for the engine type used at the base were not available.


Emission Calculations


Emissions associated with the testing of a particular aircraft engine are determined by first calculating the emissions associated with testing at each different power setting and then summing up these emissions. Calculating the emissions associated with testing at a particular power setting is accomplished by multiplying the appropriate EF times the actual fuel flow rate (used during testing) and then times the actual time spent testing the engine at that power setting.

Epol = EF × FR × t


Where:


Epol
=
Emissions of a particular pollutant resulting from testing an aircraft engine at a specific power setting (lb/year),


EF
=
Emissions factor in pounds pollutant per thousand pounds of fuel burned (lb/1000 lb),


FR
=
Fuel flow rate at the applicable power setting (1000 lb/hour),


t
=
Total annual time in which the engine was tested while operating at the applicable power setting (hours/year).


EFs for pollutants were derived from actual aircraft engine testing. However, SOX was not measured via sampling but was derived by assuming all the sulfur in the fuel is converted to SOX [as sulfur dioxide (SO2)] during combustion. Based on this, SOX EFs are calculated using the following equation:

EFSOx = 20 × S


Where:


EFSOx
=
SOx emission factor [pounds SOx emitted per thousand pounds of fuel combusted (lb/1000 lb)],


20
=
Factor that is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the molecular weight of sulfur,


S
=
Weight percent sulfur content of the fuel. The value of S will vary depending on the geographical location where the fuel is produced.


Example Calculation

Number of T56-15 Tests = 10

Power Setting
Time

(minutes/test)
CO Emission Factor

(lb/hour)

Idle
20
3.66

Approach
15
3.42

Intermediate
15
3.37

Military
10
5.20


ECO (Idle)
=
(0 tests/year × 20 min/test × 3.66 lb/hour)/60 min/hour 



=
0 lb/year


ECO (Approach)
=
(0 tests/year × 15 min/test × 3.42 lb/hour)/60 min/hour



=
0 lb/year


ECO (Intermediate)
=
(0 tests/year × 15 min/test × 3.37 lb/hour)/60 min/hour



=
0 lb/year


ECO (Military)
=
(0 tests/year × 10 min/test × 5.20 lb/hour)/60 min/hour



=
0


ECO (Total)
=
0 + 0 + 0 + 0 = 0 lb/year



=
0.00 tons/year


Emissions of other pollutants are calculated similarly.
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Emissions Calculations for Aircraft Engine Testing
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5.0
ETHYLENE OXIDE STERILIZER


No calculations were performed for this source since Keesler AFB has eliminated the use of ethylene oxide sterilizers at the Hospital and Clinical Research Lab. In the past ethylene oxide units were used for the sterilization of medical equipment and surgical materials. The base is currently seeking the removal of this source from its permit. 

This page intentionally left blank.

6.0
EXTERNAL COMBUSTION


External combustion sources at Keesler AFB include boilers, furnaces, and small hot water heaters for heating purposes and power production. Emissions vary with size and type of combustion unit; however, all major units are maintained on a scheduled basis so that each system continues to operate properly. Emissions calculations were based upon the rating of the boiler and its fuel usage. 


The natural gas-fired external combustion units at Keesler AFB that are less than 10 Million British Thermal Units (MMBtu)/hour input capacity are considered insignificant activities in accordance with MDEQ APC-S-6 Section VII.B.2. However, for the AEI, emissions from all units must be quantified. In addition, these external combustion units meet the requirements of APC-S-6 Section VII.D. EFs were taken from AP-42 (Fifth Edition, Section 1.3; Fourth Edition, Section 1.4). Twenty-nine external combustion units are subject to Title V permit requirements; the units range from 20.5 to 3.582 MMBtu/hour. EFs for boilers are categorized according to their heat-input capacities. The following size categories are typically used: 

· Utility Boilers: >100 MMBtu/hour

· Industrial Boilers: 10 to 100 MMBtu/hour

· Commercial/Institutional Boilers: 0.3 to <10 MMBtu/hour

· Residential Furnace: <0.3 MMBtu/hour


Natural gas is the primary fuel type fired by the boilers at Keesler AFB. Five of the units are capable of firing diesel fuel as well. Distillate oils have an average heating value of around 140,000 Btu/gal. The average gross heating value of natural gas is approximately 1,020 Btu/standard cubic foot (scf), usually varying from 950 to 1050 Btu/scf. Natural gas is considered to be one of the cleanest of the commonly used fossil fuels. NOx are the major pollutants of concern when burning natural gas. NOx formed in combustion processes are due to either thermal fixation of atmospheric nitrogen in the combustion air, resulting in the formation of thermal NOx, or the conversion of chemically bound nitrogen in the fuel, resulting in fuel NOx. Due to its characteristically low fuel nitrogen content, nearly all NOx emissions from natural gas combustion are thermal NOx. No diesel fuel was used for boilers in 2001.


Table 6-1 presents the key data used for estimating emissions from external combustion. Emissions calculations for external combustion are presented at the end of this section. The base used 482,804,000 scf of natural gas in 2001. Total basewide input heat capacity for industrial and commercial/industrial boilers (same emission factors) are 416.097 MMBtu/hour.

Table 6-1

Key Data for External Combustion

Emission Point
Building
Comment

AA-001, AA002, AA-003, AA-004, and AA-005
409
Permitted natural gas/diesel-fired boiler

AA-014 and AA-015
2101
Permitted natural gas-fired boiler

AA-006 and AA-007
3101
Permitted natural gas-fired boiler

AA-016
4002
Permitted natural gas-fired boiler

AA-008, AA-009, and AA-010
4101
Permitted natural gas/diesel-fired boiler

AA-017 and AA-018
4815
Permitted natural gas-fired boiler

AA-021 and AA-022
5022
Permitted natural gas-fired boiler

AA-023
5901
Permitted natural gas-fired boiler

AA-024 and AA-025
7001
Permitted natural gas-fired boiler

AA-026 and AA-027
7101
Permitted natural gas-fired boiler

AA-028 and AA-029
7102
Permitted natural gas-fired boiler

AA-032 and AA-033
7202
Permitted natural gas-fired boiler

AA-034 and AA-035
7203
Permitted natural gas-fired boiler

AA-043
7704
Permitted natural gas-fired boiler

Basewide
Basewide
Insignificant natural gas/diesel-fired boilers, September 1998

Methodology
Published EFs from EPA’s AP-42, Fifth Edition, External Combustion Sources, Small Boilers <100 MMBtu, September 1998. 

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. Larry Elliot (CE Utilities, ext. 4162) and Mr. Roger Buenzow (CE Utilities); External Combustion Natural Gas Usage Log.

Emissions
Pollutant

PM

PM10
NOx
SOx
VOCs

CO

HAPs (VOC)

HAPs (Non-VOC)
Actual Emissions (tons/year)

1.83

1.83

24.14

0.14

1.33

20.28

0.45

0.00



Emission Calculations


Emissions from external combustion units can typically be estimated by multiplying the amount of fuel combusted by the appropriate EF.

Epol = FC × EF


Where:


Epol
=
Emissions of a particular pollutant (lb/year),


FC
=
Fuel consumption (MMcf/year),


EF
=
Emission Factor (lb/MMcf).

Example Calculation


The base has a 20.5-MMBtu/hour boiler (Building 409) fueled with natural gas that was assumed to use 23,790,000 scf of natural gas in 2001 (a portion of the base total). The following procedure was used to calculate the criteria pollutant and HAP emissions from the boiler.

1. Determine which size category the boiler falls under. Since the boiler has capacity rating of 1.800 MMBtu/hour, it falls under the “Commercial/Institutional” category (i.e., it is between 0.3 and 10 MMBtu/hour).

2. Calculate emissions of the uncontrolled pollutants that have EFs in units of pounds per 106 ft3.

Epol = FC × EF

Pollutants
Fuel Consumed

(scf/year)
EF

(lb/106 scf)
Emissions

(lb/year)

PM
23.70 ( 106
×
7.6
=
180.8

PM10
23.70 ( 106
×
7.6
=
180.8

VOC
23.70 ( 106
×
5.5
=
130.8

CO
23.70 ( 106
×
84
=
1,998.1

SOX
23.70 ( 106
×
0.6
=
14.3

NOx
23.70 ( 106
×
100
=
2,378.7

The base did not use any diesel fuel for boilers in 2001.
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7.0
FUEL CELL MAINTENANCE


USAF personnel occasionally enter aircraft fuel cells (tanks) to perform necessary maintenance and repairs as well as routine inspections. Although the procedures for performing fuel cell maintenance vary depending on the aircraft type, typical procedures include the following: (1) the fuel cell is defueled and the fuel loaded into bowsers (a temporary non-stationary storage container) and/or approved containers; (2) the fuel cell is purged with either fresh air or an approved fluid (fluid purging is usually only performed at Depots); (3) oxygen and lower explosive limit (LEL) readings are taken and purging is re-accomplished if oxygen/LEL levels are not within acceptable limits; (4) the fire-suppressant foam (if applicable) is removed from the fuel cell; (5) the fuel cell is depuddled to remove any remaining liquid fuel; (6) the fuel cell is purged again with fresh air; and (7) the fuel cell is entered and maintenance performed. (Note: Mechanical ventilation is performed constantly during all fuel cell entries.)


The emissions of concern from fuel cell maintenance include VOCs and organic HAPs. Based on the procedures listed above, several potential emission sources are associated with fuel cell maintenance. These include loading of the liquid fuel into bowsers, removal and drying of the fire-suppressant foam (applicable for T-1 aircraft), constant mechanical ventilation, and air purging of the fuel vapors from the tank. Fuel cells in the C-130 aircraft contain fire-suppressant foam that is removed prior to maintenance. At Keesler AFB, fire suppressant foam is placed in electrostatic-free plastic bags for reuse or disposal. Thus, the foam itself does not qualify as an emissions source. The bowsers are considered a mobile source. Therefore, emissions from loading the bowsers with fuel are not included.


Fuel cell logs showed 33 entries performed on C-130 tanks during 2001. Details on fuel cell type, fuel cell volume (gal/cell), weight of foam after drying, and number of foam blocks air dried were also provided by shop personnel.


Table 7-1 presents the key data used for estimating emissions from fuel cell maintenance. Emissions calculations for fuel cell maintenance are presented at the end of this section.

Table 7-1

Key Data for Fuel Cell Maintenance

Emission Point
4205

Building
4205

Comment
403rd Fuel Cell Maintenance

Methodology
Engineering calculations were used to determine VOC emissions and vapor phase speciation was calculated based on Section 7.1.4 of AP-42

Source(s) of Information
 Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804)and Mr. Charbonneau (Building 4705, ext. 2962); records of fuel cells maintained.

Emissions
Pollutant

VOCs

HAPs (VOC)
Actual Emissions (tons/year)

0.01

0.00



Emission Calculations

VOC Emissions—The VOC emissions associated with fuel cell purging can be estimated by assuming the air inside the fuel cells is saturated with JP-8 vapors each time they are purged. As mentioned above, a fuel cell is typically purged twice prior to maintenance (once after defueling and once after depuddling). In general, the emissions from purging a fuel cell are calculated by multiplying the saturation vapor density of JP-8 times the volume capacity of the fuel cell. The following equation was used to calculate the annual emissions associated with maintenance of all fuel cells of a particular size:

EVOC(purge) = 0.0023 × V × 0.134 × NP × NFC


Where: 


EVOC(purge)
=
Annual VOC emissions associated with the purging of a specific size fuel cell (lb/year),


0.0023
=
Saturation vapor density of JP-8 at 70(F (lb/ft3) (Note: This was calculated using Equation 1-9 in Section 7.1.3.1 of AP-42. The vapor pressure and vapor molecular weight of JP-8 were obtained from the API document titled Manual of Petroleum Measurement Standards, Chapter 19.4, “Recommended Practice for Speciation of Evaporation Losses.”),


V
=
Volume capacity of the fuel cell (gal),


0.134
=
Conversion factor (ft3/gal),


NP
=
Number of air purges performed on a fuel cell prior to entry for maintenance (purges/entry),


NFC
=
Number of fuel cells with a volume equal to V that were entered for maintenance during the year (entries/year).


HAP Emissions—HAP emissions associated with evaporative losses from fuel cell purging are calculated the same way as HAP emissions from fuel storage. In summary, HAP emissions are calculated by multiplying the corresponding VOC emissions by the vapor-phase weight fraction (weight percent divided by 100) of each HAP in the fuel:

EHAP = EVOC × (VWPHAP/100)


Where:


EHAP
=
Emissions of a specific HAP (lb/year),


EVOC
=
VOC emissions (lb/year),


VWPHAP
=
Weight percent of the HAP in the fuel vapor (%).


The vapor-phase speciation of HAPs was calculated using the liquid-phase speciation values and the procedures found in AP-42 Section 7.1.4.


Example Calculation


According to the Fuel Cell shop, four forward fuel cells were entered during 2001 for routine maintenance and repairs for Fuel Cell Type #1. Each fuel cell was purged twice prior to entry (once after defueling and once after depuddling). According to the Fuel Cell shop, the fuel capacity for the forward fuel cell is 1308 gal. The following procedure was used to estimate the annual VOC and organic HAP emissions associated with the maintenance of the Fuel Cell Type #1.

1. Calculate the VOC emissions from the Fuel Cell Type #1:


EVOC(purge)
=
0.0023 × V × 0.134 × NP × NFC


EVOC(purge)
=
0.0023 lb/ft3 × 1308 gal × 0.134 ft3/gal × 2 purges/entry × 


4 entries/year = 3.23 lb/year

2. Calculate the organic HAP emissions using the vapor-phase speciation found in AP-42.


EHAP
=
EVOC × (VWPHAP/100)


Ebenzene
=
3.23 lb/year × (0.613%/100) = 0.0198 lb/year

Ecumene
=
3.23 lb/year × (0.330%/100) = 0.0106 lb/year

Eethylbenzene
=
3.23 lb/year × (0.271%/100) = 0.0087 lb/year


Enaphthalene
=
3.23 lb/year × (0.003%/100) = 0.0001 lb/year

Etoluene
=
3.23 lb/year × (1.143%/100) = 0.0369 lb/year


E2,2,4-trimethylpentane
=
3.23 lb/year × (0.010%/100) = 0.0003 lb/year

Exylenes (mixed isomers)
=
3.23 lb/year × (1.877%/100) = 0.0605 lb/year

Emissions Calculations for Fuel Cell Maintenance
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8.0
FUEL FILL STANDS


Fuel fill stands at Keesler AFB are facilities that transfer fuel into tanker trucks, aircraft, vehicles/equipment, and bowsers either from tanker trucks or directly from a storage tank. The fuels that are transferred include diesel, MOGAS, and JP-8. Emissions from the loading of storage tanks are included under Fuel Storage (Section 9). Although much of the fuel dispensed may have been directly loaded into a vehicle for direct use, it was conservatively assumed that all fuel dispensed by the service station was transferred and stored elsewhere for further use.


Base Fuels personnel provided data for JP-8, diesel, and gasoline issues and receipts for the base in 2001. Approximately 4,407,742 gal of JP-8, 77,141 gal of MOGAS, and 98,757 gal of diesel were transferred throughout Keesler AFB for use in bowsers, aircraft, and other vehicles/equipment in 2001.


Table 8-1 presents the key data used for estimating emissions from fuel fill stands. Emissions calculations for fuel fill stands are presented at the end of this section.

Table 8-1

Key Data for Fuel Fill Stands

Emission Point
Building
Comment

4037-1 and 4037-2
4037
MOGAS and Diesel Fuel Transfer

4424-1
4424
JP-8 Fuel Transfer

Methodology
Mass balance calculations were used based on fuel throughput and loading loss (from AP-42, Fifth Edition, Section 5.2)

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804) and Sgt Blaxton (ext. 4112); records of fuel receipts and issues.

Emissions
Pollutant

VOCs

HAPs (VOC)
Actual Emissions (tons/year)

0.20

0.01



Emissions from fuel fill stands arise from the displacement of fuel vapors within the headspace of the truck (or other equipment piece) during fuel transfer. These emissions were quantified using EFs from AP-42, Fifth Edition. Emissions from fill stands do not include losses from the transfer of fuel from tanker trucks to the storage tanks. These emissions are quantified as storage tank emissions. Emissions are grouped by point source. 


Emission Calculations


VOC Emissions—VOC emissions from fuel transfer operations can be calculated by multiplying the amount of fuel loaded into a tank/bowser times the loading loss associated with the tank/bowser:

EVOC = FT × LL

Where:


EVOC
=
VOC emissions from the transfer of fuel into a tank or bowser (lb/year),


FT
=
Quantity of fuel transferred into the tank or bowser during the year (103 gal/year),


LL
=
Loading loss associated with the tank or bowser (lb/103 gal).


The loading loss (LL) associated with a tank or bowser can be calculated using the following equation:

LL = 12.46 × [(S × P × M)/T] × [1 - (Capeff/100 × Coneff/100)]


Where:


12.46
=
Constant,


S
=
Saturation factor,


P
=
True vapor pressure of liquid loaded (psia),


M
=
Molecular weight of vapors (lb/lb-mole),


T
=
Temperature of bulk liquid loaded ((R) (Note: (R equals (F + 460),


Capeff
=
Capture efficiency of vapor control system (%) (Note: Applies only to those tanker trucks equipped with a control system),


Coneff
=
Control efficiency of vapor recovery unit (%) (Note: Applies only to those tanker trucks equipped with a control system).


Information about the saturation factor (S) and molecular weight of the vapors (M) was obtained from AP-42, Section 5.2, Table 5.2-12 and Section 7.1, Table 7.1-2, respectively. See Table 8-2 for more information.

Table 8-2

Loading Loss Variables Used to Calculate Emissions at 60(F (520(R)

Fuel Type
Loading Loss (lb/103 gal)
Saturation Factor 
True Vapor Pressure (psi)
Vapor Molecular Weight (lb/lb-mole) 


L
S
P
M

Gasoline 10 RUP
4.934
0.60
5.2
66

Jet Kerosene
0.0159
0.60
0.0085
130

Distillate Fuel Oil No. 2
0.0138
0.60
0.0074
130


HAP Emissions—HAP emissions are calculated by multiplying the corresponding VOC emissions by the vapor-phase weight fraction (weight percent divided by 100) of each HAP in the fuel:

EHAP = EVOC × (VWPHAP/100)


Where:


EHAP
=
Emissions of a specific HAP (lb/year),


EVOC
=
VOC emissions (lb/year),


VWPHAP
=
Weight percent of the HAP in the fuel vapor (%),


100
=
Factor for converting weight percent into weight fraction.


The vapor-phase speciation of HAPs was calculated using the liquid-phase speciation values and the procedures found in AP-42 Section 7.1.4. 


Example Calculation


At the base, 77,141 gal of MOGAS were used at the Military Service Station in 2001. The fuel was transferred from storage tanks to fleet vehicles. The transfer of fuel from storage tanks to tank trucks is accomplished using the submerged fill pipe method and a vapor recovery system. The transfer from tank trucks to storage tanks is accomplished using the submerged loading method and no vapor recovery. The annual average bulk MOGAS temperature is assumed to be about the same as the annual average ambient temperature at the base, which is approximately 60(F (520(R). 

1. Calculate the VOC emissions associated with loading fuel into the fuel trucks as follows:


LL
=
12.46 × [(S × P × M)/T] × [1 - (Capeff/100 × Coneff/100)]


LL(trucks)
=
12.46 × [(0.60 × 5.2 × 66)/520] × [1 – ((0/100)*(0/100))] = 4.93416 lb/103 gal 


EVOC
=
FT × LL

EVOC(trucks)
=
(77.141 × 103 gal/year) × (4.934 lb/103 gal) = 380.63 lb/year

2. HAPs were calculated by taking the amount of VOC emitted and multiplying by the vapor-phase weight percent (see Table 8-3) for each individual HAP.

Table 8-3

Weight Percent in the Vapor-Phase for Each HAP for Each Fuel Loaded in 2001
HAP Component
Weight Percent in Vapor-Phasea


Diesel
JP-8
MOGAS

Benzene
7.2
0.613
0.6

Cumene
0.4
0.330
0.02

Ethylbenzene
0.7
0.271
0.04

Hexane (n-hexane)
2.3
NA
0.5

Methyl tert-butyl ether
NA
NA
4.6

Naphthalene
Negligible
0.003
Negligible

Toluene
4.1
1.143
0.7

2,2,4-Trimethylpentane
NA
0.010
0.7

Xylenes (mixed isomers)
2.5
1.877
0.2

a The vapor-phase speciation was calculated using the liquid-phase speciation values and the procedures found in AP-42 Section 7.1.4. 
Emissions Calculations for Fuel Fill Stands
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9.0
FUEL STORAGE 


Numerous tanks are used at Keesler AFB for the storage of diesel, gasoline, and JP-8 fuel. Each of these fuels emits VOCs and HAPs during the storage process, as well as the fuel loading process. The speciation of these fuels is well known, and EPA has developed a program for calculating emissions based upon their speciation. TANKS 4.08 was used to calculate emissions, accounting for fuel type, storage location, meteorology, turnover, and fuel throughput. 


Several smaller tanks at Keesler AFB served as primary fuel sources for portable generators or backup fuel sources for stationary generators. One hundred and six tanks were inventoried; however, only 11 tanks had greater than 1 lb of VOC. These emissions could be considered negligible; however, since the calculations were performed, these small tanks are included in the inventory calculation.


Table 9-1 presents the key data used for estimating emissions from fuel storage. Emissions calculations for fuel storage are presented at the end of this section.

Table 9-1

Key Data for Fuel Storage 

Emission Point
Basewide

Building
Various

Comment
Fuel Storage 

Methodology
EPA TANKS 4.08 Program was used for VOC emissions; speciation of fuels

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. J.J. Willis (Building 6728, ext. 3160), Mr. Phil Peer (Building 6614, ext. 7054), Mr. David Macklin (Building 1504, ext. 3730), and Sgt Blaxton (Building 4410, ext. 4112); records of fuel usage.

Emissions
Pollutant

VOCs

HAPs (VOC)
Actual Emissions (tons/year)

9.97

0.73



Emissions Calculations

VOC Emissions—VOC emissions were calculated using EPA’s TANKS 4.08 program. 


HAP Emissions—Liquid fuels such as JP-8, diesel, and gasoline are a mixture of various hydrocarbon compounds, some of which are on the list of HAPs. Therefore, as fuel vapors are emitted into the atmosphere, these HAP component compounds are also emitted. Since the individual compounds that make up liquid fuel have different vapor pressures, the evaporative emissions coming from a tank will be composed mainly of those compounds with the highest vapor pressure. For this reason, the concentration of individual compounds in the fuel vapor will be different than the concentrations of these compounds in the liquid fuel. Therefore, the HAP emissions associated with fuel evaporative losses from storage tanks are calculated by multiplying the corresponding VOC emissions by the vapor-phase weight fraction (weight percent divided by 100) of each HAP in the fuel. The vapor-phase speciation of HAPs was calculated using the liquid-phase speciation values and the procedures found in AP-42 Section 7.1.4 (or see Table 8-3). HAP estimates from TANKS 4.08 underestimate the amount of HAPs emitted.

EHAP = EVOC × (VWPHAP/100)


Where:


EHAP
=
Emissions of a specific HAP (lb/year),


EVOC
=
VOC emissions (lb/year),


VWPHAP
=
Weight percent of the HAP in the fuel vapor (%).


Example Calculation


VOC Emissions—EPA’s TANKS 4.08 program includes an example for each of the four types of storage tanks addressed by the program.


HAP Emissions—The base has six tanks for the storage of MOGAS that had throughput in 2001 (of the 11 total MOGAS tanks). After running EPA’s TANKS 4.08 program for each of the six tanks, the total VOC emissions from all six tanks combined were determined to be 19,862.00 lb/year. The following equations were used to calculate the annual HAP emissions associated with the MOGAS storage tanks.

HAP Compound
HAP Weight Fraction in MOGAS Vapor-Phasea
VOC Emissions from MOGAS Tanks (lb/year)
HAP Emissions from MOGAS Tanks (lb/year)

Benzene
0.006
×
19,862.00
=
119.17

Cumene
0.0002
×
19,862.00
=
3.97

Ethylbenzene
0.0004
×
19,862.00
=
7.94

Hexane (n-hexane)
0.005
×
19,862.00
=
99.31

Methyl tert-butyl ether
0.046
×
19,862.00
=
913.65

Naphthalene
0
×
19,862.00
=
0.00

Toluene
0.007
×
19,862.00
=
139.03

2,2,4-Trimethylpentane
0.007
×
19,862.00
=
139.03

Xylenes (mixed isomers)
0.002
×
19,862.00
=
39.22

aWeight fraction equals weight percent divided by 100.
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10.0
MISCELLANEOUS SOLVENT USE


At Keesler AFB, an emissions category was established to account for fugitive emissions from the consumption of products purchased such as office materials, cleaning, maintenance products, etc., that are not covered under any of the other source types addressed in this document. This emission category has commonly been referred to as miscellaneous solvent use. Keesler AFB maintains a database called Environmental Management Information System (EMIS) that tracks the purchase and distribution of products containing hazardous materials through their hazardous materials pharmacy (HAZMART). This database contains MSDS data as well as the authorized quantities of materials for the different shops on-base. A listing of hazardous materials issued to shops was generated from EMIS records. The quantities and constituents identified along with the MSDSs for the issued materials assisted in the quantification of possible air emissions. To be conservative, the quantity of each pollutant listed in the report was assumed to be the amount of that pollutant emitted. Also, PM10 was assumed to equal PM.

Table 10-1 presents the key data used for estimating emissions from miscellaneous solvent use. Emissions calculations for miscellaneous solvent use are presented at the end of this section.

Table 10-1

Key Data for Miscellaneous Solvent Use

Emission Point
Building
Comment

Basewide
Basewide
Basewide Miscellaneous Solvent Use

Methodology
Mass balance calculation based on the amount of solvents used and their VOC/HAP concentrations. EMIS Database

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. Jerry Howard (Building 4705, ext. 4815), and Mr. Paul Pearl (Building 4705, ext. 3833); EMIS Database.

Emissions
Pollutant

VOCs

PM

PM10
HAPs (VOC)

HAPs (non-VOC)
Actual Emissions (tons/year)

4.80

0.24

0.24

0.22

0.24
Assumed that non-VOC HAPs are PM/ PM10 and were released to the atmosphere.


Emissions Calculations


Emissions were calculated by taking material purchase quantities and converting their units to gallons. Then, the gallons purchased were multiplied by the specific gravity and density of water to calculate the total weight purchased of each material. To calculate VOC and HAP emissions, the total weight of each material is multiplied by the weight percent of VOC or HAP of each material to get pounds of VOCs and HAPs, respectively. The total emitted pounds of VOC and each HAP were tallied. PM emissions were assumed to be the sum of all the non-volatile HAPs.

Emissions Calculations for Miscellaneous Solvent Use
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11.0
OZONE-DEPLETING SUBSTANCES


ODSs are found in a variety of products used on USAF installations. Class I and Class II ODSs are regulated under Title VI of the Clean Air Act. The most common types of ODS-containing products used on USAF installations are refrigerants (i.e., CFCs and HCFCs), fire extinguishing agents (i.e., Halons), cleaning solvents (methyl chloroform, carbon tetrachloride, etc.), and sterilants (e.g., CFC-12 and ethylene oxide blend). Other types of ODS-containing products that may be used at USAF installations include pesticides, foam-blowing agents, coatings, adhesives, and aerosols. ODSs were used basewide. For the purposes of estimating annual emissions, CFC/HCFC emissions were calculated separately from all other ODS emissions. Any new refrigerant needed to completely recharge the equipment is taken from the purchase stock. The refrigerant is assumed to be the amount of refrigerant that has been lost from the system. Therefore, the purchase stock reflects the net fugitive loss of refrigerant from basewide equipment without accounting for disposal of contaminated refrigerant.


Table 11-1 presents key data used for estimating emissions from ODSs. Emissions calculations for ODSs are presented at the end of this section.

Table 11-1

Key Data for Ozone-Depleting Substances

Emission Point
Building
Comment

Basewide
Basewide
Insignificant release of ODSs

Methodology
Mass balance calculation based on the ODS quantity used/recycled, weight percent of ODS in product, and the efficiency of any control device.

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. Bo Shelton (Building 4705, ext. 4816), and Mr. Doug Goulott (ext. 4107).

Emissions
Pollutant

ODSs
Actual Emissions (tons/year)

2.47



Emissions Calculations


The first step in calculating ODS emissions is to identify those products on-base that contain an ODS. Once the ODS-containing products have been identified, emissions can be estimated using a mass balance approach. In general, the ODS emissions from an applicable process are considered equal to the amount of ODS used minus the amount removed for purposes of disposal, recycling, or reclamation. In some cases, emissions of certain ODS-containing products (sterilants, coatings, etc.) may be controlled using devices such as incinerators, carbon adsorbers, or refrigeration units. In these cases, the efficiency of the control device must be considered when calculating ODS emissions.

EODS = (QP - QR) × (WP/100) × [1 - (eff/100)]


Where:


EODS
=
ODS emissions from a particular process (lb/year),


QP
=
Quantity (mass) of ODS-containing product used in the process (lb/year),


QR
=
Quantity (mass) of ODS-containing product removed from the process for purposes of disposal, recycling, or reclamation (lb/year), conservatively assumed to be 0,


WP
=
Weight percent of ODS in the product (%),


eff
=
Efficiency of control device, if applicable (%), conservatively assumed to be 0%.


Example Calculation


The EMIS ODS report was used to calculate quantities of ODSs issued. It was assumed that all ODSs that were purchased replaced ODSs that were lost to the atmosphere from equipment leaks throughout the year. EMIS follows a similar calculation to the one above, where QR = 0 and eff = 0. For example, four 50-lb cylinders of HCFC-22 (Freon 22) were issued basewide in 2001. Assuming that all the HCFC-22 was released via leaks throughout the year, the following calculation was made:


EODS
=
(QP - QR) × (WP/100) × [1-(eff/100)]


EHCFC-22
=
(4 ( 50 lb/year - 0 lb/year) × (100%/100) × [1 - (0%/100)] 


=
200 lb/year

Emissions Calculations for Ozone-Depleting Substances 
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12.0
PATHOLOGICAL WASTE INCINERATOR


The hospital at Keesler AFB uses a pathological waste incinerator to dispose of waste produced by the hospital and research facilities. Emissions are calculated by multiplying the amount of waste combusted in the incinerator times the PM mass rate (lb/hour) and then by the burn time. The PM mass rate was determined through emissions testing study conducted in 2001. The hospital estimated that approximately 3,769 lb of pathological waste was incinerated in 2001. Since only animal carcasses are incinerated in the incinerator, no HAPs should be emitted into the air. PM10 was assumed to be equal to PM since there was no EF found.


Table 12-1 presents key data used for estimating emissions from pathological waste incineration. Emissions calculations for the pathological waste incinerator are presented at the end of this section.

Table 12-1

Key Data for Pathological Waste Incinerator

Emission Point
Building
Comment

468
468
Pathological Waste Incinerator

Methodology
Mass balance and data from the “Particulate and Visible Emissions Data on the Pathological Incinerator,” January 2001.

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), and incinerator log provided by Mr. Warren Davis (ext. 6684).

Emissions
Pollutant

PM

PM10
Actual Emissions (tons/year)

0.00

0.00



Emissions Calculations

EPOL = QM × EF


Where:


EPOL
=
Emissions of a particular pollutant (lb/year),


QM
=
Total amount of pathological waste combusted (lb/year),


EF
=
Emission Factor (lb PM/lb pathological waste burned).


Example Calculation


Pathological Waste:
3,769 lb/year = 1.88 tons/year


PM Emission Factor:
0.029 lb/ton


EPM
=
1.88 tons/year × 0.029 lb/ton = 0.055 lb/year = 0.00003 tons PM/year

Emissions Calculations for Pathological Waste Incinerator 
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13.0
PESTICIDE USAGE


Pesticides are used at Keesler AFB act as a means of controlling plant and animal life. Pesticides include herbicides, insecticides, fungicides, and rodenticides. The air emissions of concern include the VOCs and organic HAPs emitted during or soon after (e.g., within 30 days) after application.


Table 13-1 presents key data used for estimating emissions from pesticide usage. Emissions calculations for pesticide usage are presented at the end of this section.

Table 13-1

Key Data for Pesticide Usage

Emission Point
Building
Comment

Basewide
Basewide


Methodology
USAF, IERA, “Air Emissions Inventory Guidance Document For Stationary Sources at Air Force Installations,” May 2001.

Source(s) of Information
Pesticide usage report for 2001 from Entomology shop personnel (Mr. Vick Isabelle, ext. 3317). 

Emissions
Pollutant

VOC

HAP
Actual Emissions (tons/year)

1.31

0.01



Emission Calculations

According to the pesticide database, 5.6875 lb of the active ingredient in Tordon 22K was used. The active ingredient, Pichloram, constitutes 24.4% of the material. To find the amount of total pesticide used, 5.6875 lb must be divided by 24.4%. This equates to 23.309 lb of total pesticide used (QP). Since the weight percent VOC in the pesticide is unknown, the VOC emissions will have to be calculated by separately calculating the emissions from the active ingredient portion and from the inert portion, and then adding them together to obtain the total VOC emissions.


EVOC = [WPactive/100 × QP × 0.0005 × EF] + [WPinert/100 × QP × WPVOCinert/100]


Before this equation can be applied, however, the EF for the active ingredient portion as well as the weight percent VOC in the inert portion (WPVOCinert) must first be determined. The vapor pressure of the active ingredient was not listed in Table 25-3 of the Air Force AEI Guidance Document for Stationary Sources and therefore was conservatively assumed to be >1x104 mm Hg. Based on this vapor pressure and the fact that the pesticide is applied to the surface, the appropriate EF listed in Table 25-2 of the listed reference is 1,160 lb/ton. Since the VOC content of the pesticide for the inert portion is not known, Table 25-1 of the listed reference gives common WPVOCinert (Weight Percent VOC-inert) values for a variety of typical pesticides (based on application type). Tordon 22K is a ready-to-use solution, so the average WPVOCinert of 20% was assumed.


The VOC emissions can now be calculated as follows:


EVOC = [WPactive/100 × QP × 0.0005 × EF] + [WPinert/100 × QP × WPVOCinert/100]

EVOC = [24.4%/100 × 23.309 lb/year × (0.0005 ton/lb) × 1160 lb/ton] + [(75.6%)/100 × 23.309 lb/year × 20%/100] = 6.82 lb/year
Emissions Calculations for Pesticide Usage 
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14.0
SOLVENT DEGREASING


In 2001, Keesler AFB used organic solvents to remove oils and grease from metal and composite parts. The solvents were contained in closed tanks known as cold cleaning degreasers. These units operated by immersing, spraying, brushing, and flushing the parts with organic solvent. When the unit was not in use or when clean parts were draining, the unit was closed to minimize solvent evaporation. 


The degreasers at Keesler AFB have historically been serviced by Safety-Kleen, which uses a volatile solvent. Emissions from cold cleaning degreasers containing volatile organic solvents were determined by using a mass balance approach (usage minus disposal). Individual HAP emissions were calculated using HAP percentages from the solvent MSDS.


Table 14-1 presents the key data used for estimating emissions from solvent degreasing. Emissions calculations for solvent degreasing are presented at the end of this section.

Table 14-1

Key Data for Solvent Degreasing

Emission Point
Basewide

Building
Basewide

Comment
Solvent Degreasing

Methodology
AP-42 approved mass balance calculation

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. David Macklin (Building 1504, ext. 3730), Mr. Reeder/Mr. Gibson (Building 6005, ext. 3872), Mr. Beauchamp (Building 4432, ext. 3282), Mr. Boudreau (Building 0231, ext. 2238), Mr. Paz (Building 4204, ext. 334); and records of Safety-Kleen hazardous waste records Mr. Bo Shelton (Building 4705, ext. 4816).

Emissions
Pollutant

VOCs

HAPs (VOC)
Actual Emissions (tons/year)

0.28

0.01



Emissions Calculations


In general, the amount of solvent emitted is approximately equal to the total amount of fresh solvent added to the cleaning machine minus the amount of waste solvent that is removed from the machine and either disposed of, recycled, or reclaimed. Once the mass of solvent emitted is determined, emissions of the applicable pollutants (i.e., VOC and individual HAPs) can be calculated by multiplying the mass of solvent emitted times the weight fraction (weight percent divided by 100) of the pollutant in the solvent.

Epol = [(VA - VR ) × D] × [WP/100]


Where:


Epol
=
Emissions of a particular pollutant (lb/year),


VA
=
Volume of fresh solvent added to the machine (gal/year),


VR
=
Volume of waste solvent removed from the machine for disposal, recycling, or reclamation (gal/year),


D
=
Density of the solvent (lb/gal) (Note: Density equals specific gravity times 8.33),


WP
=
Weight percent of the pollutant in the solvent (%).


For instances where the reported volume of waste solvent was greater than the volume of fresh solvent added, evaporative losses of 5% were assumed.


Example Calculation


Building 1504 uses Safety-Kleen Solvent 150 to clean small metal parts in cold cleaning machines. The base has a contract with Safety-Kleen to deliver fresh solvent and pick up waste solvent. According to the MSDS, Safety-Kleen Solvent 150 is composed of petroleum naphtha (100%).


The MSDS lists the density as 7.90 lb/gal. The VOC content of Safety-Kleen Solvent 150 is 100%. The HAP content is 0%. The following procedure was used to calculate the VOC and HAP emissions associated with the solvent cleaning machines using Safety-Kleen Solvent 150.


According to hazardous materials records, Safety-Kleen changed the solvent in the 9-gal degreaser 17 times (approximately 153 gal or 1,208.7 lb). These records documented that 839.0 lb of solvent was recycled. Mass-balance calculations were used to determine the amount of solvent lost to the atmosphere.

1. Review the listed ingredient to determine whether it is a HAP (no HAPs present).

2. Determine the VOC content (100%).

3. Calculate the VOC.


Epol = [Input – Recycled] × [WP/100]


EVOC = [1,208.7 lb/year – 839.0 lb/year] × (100%/100) = 369.70 lb/year

4. Calculate HAPs based on the VOC emissions.


EHAP = 369.70 lb VOC/year × (0%/100) = 0 lb/year
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15.0
STATIONARY INTERNAL COMBUSTION EQUIPMENT


Internal combustion engines are used at Keesler AFB to run emergency generators. Most generators run on diesel fuel. Keesler AFB maintains the internal combustion equipment through their Power Production Shop. Each internal combustion engine runs approximately 1 hour/month for routine maintenance. Some generators used for critical operations are run for 2 hours/month. Power Production was able to provide exact run time hours for all the generators on-base. There are currently 60 standby generators that burn diesel fuel (and one tub grinder) and 7 that burn gasoline (none used in 2001).


Table 15-1 presents the key data used for estimating emissions from stationary internal combustion equipment. Emissions calculations for stationary internal combustion equipment are presented at the end of this section.

Table 15-1

Key Data for Stationary Internal Combustion Equipment

Emission Point
AE-001

Building
Various

Comment
Permitted emergency generators

Methodology
Engineering calculation based on hours of operation and published EFs, EPA’s FIRE software (converted from AP-42, Section 3.3, Table 3.3-1)

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. David Moore (ext. 3252); records of hours of generator operation.

Emissions
Pollutant

PM

PM10
CO
NOx
SOx
VOCs

HAPs (VOC)
Actual Emissions (tons/year)

0.38

0.37

1.29

5.91

0.35

0.43

0.00



Emissions Calculations


Keesler AFB maintains an inventory that contains the electrical power rating (in kilowatts) for each emergency generator, the annual peak electrical demand (also in kilowatts) for each generator, and the number of hours each generator was operated during the year. The electrical power rating is the maximum amount of electrical power a generator is capable of supplying, while the peak electrical demand is the highest amount of electric power that was supplied by a generator during the calendar year. For calculating actual emissions from emergency generators, it is assumed that the generator’s peak electrical demand during the year is approximately the same as the power output of the engine. Therefore, actual emissions can be calculated using the following equation:

Epol = [PD × 1.341 × OT]/1,000 × EF


Where:


Epol
=
Emissions of a particular pollutant (lb/year),


PD
=
Peak demand of the generator (kW),


1.341
=
Conversion from kW to hp,


OT
=
Operating time of the engine (hour),


1,000
=
Factor for converting hp-hr to 103 hp-hr,


EF
=
Emission factor (lb/103 hp-hr).


Example Calculation

A shop on-base has a diesel-fired emergency generator. According to the CE Power Production Shop, the rated power output of the generator’s engine, as well as the quantity of fuel consumed by the engine during the year, are unknown. However, the annual generator inventory reveals that the generator was operated for 18.7 hours during the year and had a peak demand of 250 kW. The following equation was used to calculate the annual NOx emissions.


Epol = [PD × 1.341 × OT]/1000 × EF


ENOx = [250 kW × (1.341 hp/kW) × 18.7 hours/year]/1000 × 


(31 lb/103hp-hr) = 194.34 lb/year 

Emissions Calculations for Stationary Internal Combustion Equipment
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16.0
SURFACE COATING 


Surface coating operations are conducted in four locations at Keesler AFB (Buildings 231, 3902, 4301, and 4432). Building 231 is the Trainer Fabrication facility. Building 3902 is a CE paint facility that has been inactive since mid-1998. Currently, paint operations originating from Building 3902 are building maintenance related and are excluded from this inventory. Building 4301 is the 403rd Fabrication Shop. Building 4432 is the Vehicle Maintenance Shop. In all cases, the item to be painted is prepared, then painted and allowed to dry in the booth. At Keesler AFB, each shop conducting painting operations is required to record paint usage on a paint log that includes the material used (paint, solvent, etc.), quantity (lb or gal), VOC content, HAP content, and a tracking identifier if available [National Stock Number (NSN), MSDS number, etc.].


VOC and HAP emissions result from these surface coating operations. The quantity of each material listed in the paint log was assumed to be the amount of that material emitted. Table 16-1 presents the key data used for estimating emissions from surface coating. Emissions calculations for surface coating are presented at the end of this section.

Table 16-1

Key Data for Surface Coating

Emission Point
Building
Comment

0231-1
231
Trainer Fabrication Shop

3902-1
3902
Inactive CE Paint Facility

4301-1
4301
403rd Fabrication Shop

4432-1
4432
Vehicle Maintenance Shop

Methodology
Mass balance calculation based on the amount of paints/solvents used and their VOC content and HAP concentrations

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. Beauchamp (Building 4432, ext. 3282), Mr. Boudreau (Building 0231, ext. 2238), and SMgt Lewis (Building 4204, ext. 3366); Paint Logs, EMIS database

Emissions
Pollutant

VOCs

PM

PM10
HAPs (VOC)

HAPs (non-VOC)
Actual Emissions (tons/year)

0.56

0.01

0.01

0.21

0.01



Emissions Calculations


Emissions were calculated by taking material purchase quantities and converting their units to gallons. Then, the gallons purchased were multiplied by the density and the percent volatile of each material to get pounds of VOCs. Finally, HAP emissions were calculated by multiplying the weight percent of the individual HAP by the VOC emission rate. The total pounds for each HAP were tallied. 


Example Calculation


In the Vehicle Maintenance Shop, 27.125 gal of thinner dope and lacquer cellulose nitrate were used. The VOC density is 6.87 lb/gal.


(27.125 gal thinner) × (6.87 lb VOC/gal paint) = 186.4 lb VOCs


HAPs were calculated by calculating the total use pounds by the weight percent.

(27.125 gal thinner) × (0.82 specific gravity) × (8.34 lb/gal) × (12% Toluene) = 22.26 lb Toluene

Emissions Calculations for Surface Coating
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17.0
WOODWORKING


The woodworking shops at Keesler AFB include a Wood Hobby Shop (Building 5904) and four miscellaneous shops: the 81st Fabrication Shop (Building 231), the Civil Engineering Heavy Equipment Repair Shop (Building 3902), the 81st Transportation Squadron Shop (Building 4002), and Zone 4 Maintenance (Building 468-2, Room BB109). The use of woodworking equipment generates airborne PM in the form of sawdust. The airborne sawdust is captured by a ventilation system and control device. The control devices used at Keesler AFB are cyclones, baghouses, and fabric filters. The sawdust captured by the control device is then collected in a container that is emptied when full. These types of control devices typically have an efficiency greater than 98%. Control efficiencies for the shops were based on manufacturer specifications or assumed based on the similarity to another unit on-base. Using data provided by each of the shops, it was calculated that Building 5904 captured 11,592 lb of sawdust, Building 231 captured 2,944 lb of sawdust, Building 3902 captured 7,452 lb of sawdust, Building 4002 captured 170 lb of sawdust, and Building 468 captured 338 lb of sawdust in 2001. Since no EFs for PM10 were found, it was conservatively assumed that all PM equaled PM10.


Table 17-1 presents key data used for estimating emissions from woodworking. Emissions calculations for woodworking are presented at the end of this section.

Table 17-1

Key Data for Woodworking

Emission Point
Building
Comment

0231-1
231
81st Fabrication Shop

0468-1 and 0468-2
468
Zone 4 Maintenance

3902-1
3902
Civil Engineering Heavy Equipment Repair Shop

4002-1 and 4002-2
4002
81st Transportation Squadron Shop

5904-1
5904
Wood Hobby Shop

Methodology
Mass balance calculation based on the amount of sawdust collected using a sawdust density from Perry Chemical Engineers’ Handbook, Sixth Edition

Source(s) of Information
Interview with staff to include Mr. Teddy James (Building 4705, ext. 5804), Mr. Tio (Building 5904, ext. 2821), Mr. Boudreaux (Building 0231, ext. 2238), MSgt. Gumprecht (Building 3902, ext. 5824), Mr. Fred Breland (Building 4002, ext. 5467), Mr. Bullock (Building 0468, ext. 6756).

Emissions
Pollutant

PM

PM10
Actual Emissions (tons/year)

0.47

0.47



Emission Calculations


Calculating the PM emissions from woodworking operations is based on the efficiency of the control device and the amount of sawdust captured/collected. The following procedures are used to perform the calculations. 

1. Calculate the total amount (mass) of airborne sawdust generated by the woodworking equipment by dividing the amount (mass) of sawdust collected by the efficiency of the control device(s). If the mass of sawdust collected is unknown, it can be estimated by multiplying the volume collected by the density of sawdust. According to Perry’s Chemical Engineers’ Handbook, the average density of sawdust is approximately 11.5 lb/ft3.

SDtotal = SDcol/(eff/100)

Where:

SDtotal
=
Total amount of sawdust generated by the woodworking equipment (lb/year),

SDcol
=
Amount of sawdust captured by the control device (lb/year),

eff
=
Efficiency of control device (%).

2. Calculate the PM emissions (EPM) by subtracting the amount of sawdust collected from the total amount of airborne sawdust generated. 

EPM = SDtotal - SDcol

Example Calculation


The Wood Hobby Shop (Building 5904) woodworking sawdust is vented to a cyclone that filters out large particles and then to a baghouse that retains most of the rest of the particulates. The efficiency of the control devices (combined) is approximately 97%. The mass of sawdust collected is not measured; however, the shop supervisor stated that the sawdust collected is equal to two pick-up truckloads of sawdust per month. The volume of a pick-up truck is approximately 42 cubic feet (2.1 ft × 4 ft × 5 ft). The following procedure was used to calculate the annual PM emissions.

1. Since the total mass of sawdust collected in the collection bin is not measured, calculate based on the volume of the waste, the number of times the waste was emptied during the year, and the average density of sawdust (11.5 lb/ft3).

SDcol
=
(waste volume emptied) × (number of times emptied/year) × (sawdust density) 

SDcol
=
(24 times emptied × 42 ft3) × 11.5 lb/ft3 × = 11,592 lb sawdust

2. The total amount of sawdust generated by the woodworking equipment can now be calculated as follows:

SDtotal
=
SDcyclone/(eff/100)

SDtotal
=
(11,592 lb/year)/(97%/100) = 11,951 lb/year

2. The total amount of sawdust emitted is:

EPM
=
SDtotal – SDcol

EPM
=
11,951 – 11,592 = 358.5 lb/year

This page intentionally left blank.

Emissions Calculations for Woodworking

This page intentionally left blank.




















































D0206112.MW97	xi	June 2002


















































































































































� EMBED Excel.Sheet.8  ���











D0206112.MW97	1-5	June 2002








_1085586476.xls
Sheet4

		





Chart1

		PM

		PM10

		CO

		NOX

		SOX

		Total ODCs

		Total VOCs

		Total HAPs

		HAPs (VOCs)

		HAPs    (Non-VOCs)



Tons/Year

Tons/Year

2.99

2.99

21.63

30.37

0.5

2.47

18.92

1.91

1.66

0.25



Sheet1

				Tons/Year

		PM		2.99

				2.99

		CO		21.63

				30.37

				0.5

		Total ODCs		2.47

		Total VOCs		18.92

		Total HAPs		1.91

		HAPs (VOCs)		1.66

		HAPs    (Non-VOCs)		0.25





Sheet2

		





Sheet3

		






