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NOTICES

When U.S. Government drawings, specifications, or other data are used for any
purpose other than a definitely related Government procurement operation, the
Government thereby incurs no responsibility nor any obligation whatsoever, and
the fact that the Government may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data, is not to be
regarded by implication or otherwise, as in any manner licensing the holder or
any other person or corporation, or conveying any rights or permission to
manufacture, use, or sell any patented invention that may in any way be
related thereto.

The mention of trade names or commercial products in this publication is for
illustration purposes and does not constitute endorsement or recommendation
for use by the United States Air Force.

Do not return this copy. Retain or destroy.

Please do not request copies of this report from the USAF Occupational and
Environmental Health Laboratory. Additional copies may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Government agencies and their contractors registered with the DTIC should
direct requests for copies of this report to:

Defense Technical Information Center (DTIC)
Cameron Station
Alexandria, Virginia 22314

This report has been reviewed by the Public Affairs Office and is releasable
to the National Technical Information Service (NTIS). At NTIS, it will be
available to the general public, including foreign nations.

This technical report has been reviewed and is approved for publication.
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WILLIAM E. MABSON, Colonel, USAF, BSC
. Commander

R W gy




P

X

{', SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entered)

- _ READ INSTRUCTIONS

7o REPORT DOCU“ENTAT|°N PAGE BEFORE COMPLETING FORM
PORT NUMBER . GOVY ACCESSION NO. 3. RECIP|ENT'S CATALOG NUMBER
Ey- 83-261BQ073JEB dr-4/27 o 2
b2 o TITUE (and Subtitie) : ' 5. TYPE OF REPORT & PERIOD COVERED
A

) GEORGE AIR FORCE BASE AIR EMISSION INVENTORY Final 27 Feb—4 Mar 83

::1 6. PERFORMING OG. REPORT NUMBER
NI

2] m,‘m . CONTRACT OR GRANT NUMBER(s)

" EDVARD ¥. ARTIGLIA, Major, USAF, BSC

= ]
.."-'; I5. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM EL EMENT. R OIET TASK
Cal

- USAF Occupational and Environmental Health

Laboratory, Brooks AFB TI 78235

N 11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

oy USAF Occupational and Envirommental Heslth |_September 1983

o Laboratory, Brooks AFB TX 78235 .

. TTa MONITORING AGENCY NAME & ADDRESS(if dilferent from Controlling Office) 1S. SECURITY CLASS. (of this report)

X "n|s.. oscusswmucnnoﬂoovman' ADING ‘
- SCHEOULE

P [e. OISTRISUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

.. T'7. DiSTRIBUTION STATEMENT (of the abetract entered in Block 20, if different trom Report)

ktu SUPPL EMENTARY NOTES

:: . 19. KEY WORDS (Continue on reverse side if necessary and identity by block number)

L Artiglis Air Pollution AQAM
=3 Emission Inventory George AFB

3

J .

: ). .ABSTRACT (Continue on reverse side if necessary and identity by block number)

y This report is the air emission inventory for George AFB CA. The emission
= source data were used with the Air Quality Assessment Nodel (AQAM) to provide
Al cslculated measurements for the amount of carbom monmoxide, hydrocarbom, mitro—
'_: gon oxides, particulate matter and sulfur oxides emitted by all major sources
N at George AFB.

}

. FoRM

' DD , ax 7 1473 woimon oF 1 NOV 8818 OBSOLETE UNCLASSIFIED
2 SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)
N G S S R R S G L R T :

VS AT I AR S PRV

PR SR O W S G U R Y PRPURE WA WP




g Tt et d i Aty vk L T LI i KA PSSR I & A Saln AR A N e N R e R S S
5y
» \.
Report No. 83-261EQ073JEB
3
e USAF OCCUPATIONAL AND ENVIRONMENTAL
»
§ HEALTH LABORATORY
b Brooks AFB, Texas 78235
T
s
n
.:
GHORGE AIR FORCE BASE AIR EMISSION INVENTORY
’\;
GBORGE AFB CA
N Accesston For |
™ SEPTEMBER 1983 [ NTIS GRA&I
DTIC TiB
: Unannounced !
:.‘ . Justification_
>
r By.
o Distribution/ o
Availability Codes
':' Avail aund/or )
) :- Dist Special
TN |
' A
,§
R
.
»s. Prepazed bdy: Reviewed bdy:
o . N2 é / : -/,
2 '4/“—- j seais F //"‘7 L
R EDWARD W, AHIOLIA. jor, USAF, BSC DENNIS F. NAUGLE, Lt Colonel, USAF, BSC
\.; Chief, Air Quality Functiom Chief, Environmental Quality
3_ Approved by:
;
e cn.m.xs R. t Colonel, USAF, BSC
~

Deputy Chiof. Consultant Services Division




Id
‘ TABLE OF CONTENTS
: Page
Preface ii
P> I. INTRODUCTION 1
i . II. DISCUSSION 1
. III. ANALYSIS OF RESULTS 2
‘ IV. CONCLUSION 3
i Bibliography 4
Appendix
A Definition of Terms s
. B Bmission Ianventory, George AFB 6
C Emission Iaventory Histograms, George AFB 7
i List of Abbreviations and Symbols 8
§
g
A
3

P v LY A% AR

-------
-----




. * .
PN

T2 b

g
&

APEN I

b vy

AT XNk
-‘.05_

~ )

PREFACE

Duriag 27 February—4 March 1983, the USAF Occupational snd Eanvirommental
Health Laboratory, coanducted sa sir emission inventory st George AFB CA.
The survey team consisted of Maj Edward W. Artiglis and MSgt James L.
Sablan. Loocal assistance was provided by Capt James D. Montgomery, USAF
Hospital George/Riocenvirommental Engineer.
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I. INTRODUCTION

An air emission inventory was performed 27 Feb—4 Mar 83 for George AFB CA
by the Air Quality Fumctioa of the USAF Occupational and Eavirommental Health
Laboratory (USAF OEHL). The inventory was performed in response to a request
frxom the Vice Commander of the Air Force Flight Test Center (AFTEC), Edwards
AFB CA. This request asked that all Air Force operatioms in the vicinity of
the B-2508 airspace be surveyed to determine the amount of pollutants that
these operations emit into the atmosphere. This inventory is oanly part of the
total survey which includes George AFB CA, Edwards AFB CA, AF Plant 42 at
Palmdale CA and the aircraft traffic in the R-2508 airspace. The request was
forwarded through the Bioeanvirommental Engineer, USAF Hospital Edwards to the
Chief, Bicenvirommental Engineering Division at Headquarters Air Force Systems
Command (HQ AFSC/SGPB). The inventory was required for the base because of
the decresse iam visibility in the R-2508 airspace.

The emission source data collected were used with the Air Quality Assess~
meat Model (AMQANM) to provide the calculated measurements for the amount of
carboa momoxide, kydrocarboss, mitrogea oxides, particulate matter and sulfur
oxides emitted by all major sources at George AFB. There were two computer
products from the AMQAM that are included as Appendixes B and C in this report;
the emission imveamtory aad the emission histograms.

Defiaitions of the techaical terms used in this report are listed in
Appendix A.

II. DISCUSSION

The data bdase for the MAN iavolves an iaventory of all poimt, line and
area sources at George AMB. The izput dats comsist of the type of emission
source, the smomat of fuel coaswmed aad the aumber of each source. The model
contaias the emissioa rates for all Air Force sircraft and emgimes, ground
support equipmeat, motorized vekhicles, power plants and incinerators. There
were 20 actusl measuremeats takea of source emissions durimg the imventory.

There were 20 sources at George AFB included im this isventory (15 poiat
sources, S area sources and 0 lime sources). The Base Description and Genmeral
Commeats sectioa of the Bmission Ianventory (Appendix B, page 1) lists each of
these sources alomg with s brief description of the source,

The poiat sources isveatoried were the: (a) fire department’s training
fize site; (b) emgine sound suppressors and test cell; (¢) ruam—up trim pads;
(d) pathological imeimerator; amd (o) seven fuel storage tanks.

Area sources are used vhea there are a number of similar small point
sources located ia proximity to each other. The ares sources listed in the
iaveatory are vehicle parkiag lots, space heating areas and motor vehicle
azess. The space heatiag area category consists of all the buildings located
oa base.

Theze wezre 20 line somrces used in the inventory. Line sources ususlly
comsist of base roadways that are used by both military and civilian vehicles.
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All of the vehicles operating at George AFB are confined to one easily
definable area. The amount of emissions is the same for vehicles operating
on lines or in areas.

The emission source information for aircraft operations include all
airoraft scotivity (i.e., arrivals, departures and touch—and-go landings),
location of parking areas, length of taxiway paths, length of runways and
ground service vehicles. The model assumes that for every aircraft arrival,
that the airoraft will go through ome complete cycle. This cycle consists of
landing, taxiing to s parking area, engine shutdown, servicing by grouad
maintenance corews, refueling, engine start-up, taxiing to end of runway and
departurs.

It is not required or practicable to include in this inventory all of the
30 different types of aircraft that use the George AFB flightline during a
one~year period. Only the aircraft assigned to George AFB were included
(i.e., F-4 and F-106), while all other aircraft were grouped in ome of five
categories. These categories were training, cargo, fighter, attack and
transient aircraft.

III. ANALYSIS OF RESULTS

The air emission inventory for George AFB is included asz Appendix B, The
inventory contains a descriptiom of all air pollution emission sources, a
summary of the source pollutant emissions, s listing of the emissions by
category (i.e., airoraft, ground mobile, facilities and evaporative hydrocar—
bons) and a detailed listing of information for each emission source.

The sanual source emissions are listed on pages 1.1 sand 1.2 of Appendix B.
This table shows the total number of metric toms of pollutiom by type (i.e.,
C0, HC, NO;, PM and S0;). Also included is a percentage breakdown of which
category was emitting which pollutaats.

The amount of each pollitant emitted and percemtage of pollutant genmerated
by ocategory are ressomable and within the range of what would be expected from
a base with the type of operations and size of George AFB.

The following example with carbon monoxide is provided to show how to use
this inventory. The summary of anauasl emissions states that George AFB gener—
ates slighly less than 1,500 metric tons of CO per year (Appendix B, page
1.1). The airoraft category is the largest contributor of CO (84%) (Appen—
dix B, psge 1.2). A further breakdown will show that the F-4 was the major
aircraft emitter (Appendix B, page 3.1.3-1). Additional examination reveals
that the ground service vehicles (listed as ARR & DEP SV, Appendix B, page
3.1.3-1) was the lasrgest of the 15 F-4 operations for emission of carbon
momoxide.

Histograms of the annual emissions are provided in Appendix C for your
use., The following source categories have been graphically displayed:
aircraft type, ground mobile sources, air base facilities, evaporative hydro-
cacboms, emvirons and total annuasl emissions. Point sources of less thea 100
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tons per year (1000 tons per year for (D) are not classified as “"major
sources” and do not usually need to be reported to the state pollution
control agency. MNobile sources are exempt from the U.S. EBavirommental
Protection Agency’s "major source" classification.

IV. CONCLUSIONS

The emission summary (Appendix B, page 1.1-1 and 1.1-2) shows that
the airoraft operations are the principal source for the pollution gemerated
at George AFB. As expected, the F-4 aircraft is the only significant aircraft
of imterest. Aircoraft comtribute a minimum 58% of each of the pollutants,
with the highest coatribution being 86% of the hydrocarboms, Aircraft domi-
nate the contributiom of pollutants because there are no large point sources
(e.g. ocentral heating plant) at George AFB. For comparison purposes, the
largest point source for carbon monmoxide is the aircraft run-up stands which
goenerate 33 metric toms per year. The F-4 sircraft, om the other hand,
genorates 1142 metric toms of (0 per year.

The vehicles driven om the base are not of major concern. The oaly
sigaficant pollutant from vehicles is nitric oxides (30%).

The dats base for this inventory is stored on the USAF OEHL computer.
Future updates can sasily be accomplished and furnished to the base.
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APPENDIX A

Definition of Terms




Air Pollutaats

Carbon Monoxide

Hydrocarbons

Sulfur Dioxide

»

.....

&4z pollutants are costamimants in the atmosphere.
The presense ia the owtdoor atmosphere of ome or
sere eestamisaats or combimstions thereof, in such
quaatities and of such duration as may be or may
tend to be iajurious to human, plant, or animal
life, or property, or which unreasonably interferes
with the comfortable enjoyment of life or property
or the comduect of business.

Carboa moaoxide (CO) is s colorless and odorless gas.
It is very stable and has a lifetime of two to four
months in the atmosphere, CO is the most widely
distributed and most commonly occurring air
pollutant. The total emissions of CO to the
atmosphere exceed those of all other air pollutants
combined. The national emissions of carbon monoxide
are roughly 85.4 million metric “oms per year in
1980, of which approximately 90 pcrceat is from man-
made sources. The largest single source of CO
pollutant emissions is highway vehicles (61.y million
moetric ton/year in 1980).

Hydrocarbon (HC) pollutants originate primarily from
the incomplete combustion of fuels, particularly the
more volatile fuels such as gasoline, and from the
use of hydrocarbons as process raw materials such as
solvents. The major man—made sources are gasoline—
powered vehicles, but also include other types of
vehicles such as aircraft. Man-made stationary
sources which emit hydrocar®ons primarily, include
petroleum and petrochemical operatioms and solveat
ussge, with some contribution from waste burning.
Hydrocarbons are not, by themselves, gemerally
considered a health haszard; rather, it is their
reaction with other pollutants and sunlight which
produces photochemical smog. This condition reduces
visibility and can cause eye irritation and an
aggravation of respiratory problems.

Sulfur dioxide (S0,) is the dominant oxide of sulfur
present in the atmosphere. SO, is a nonflammable,
nonexplosive, colorless gas., It can act as either a
reducing agent or as am oxidizing agent, and it can
react with materials in the air to form sulfur
trioxide, sulfurous acid, and sulfate sslts. Sulfur
trioxide (S0,) reacts very rapidly with water vapors
to produce sulfuric acid (H,80,). Sulfur dioxide is
generated during the combustion of any sulfur-bearing
raw materials. Combustion of fuels account for over
90 percent of all SO, emitted. This is due *o the
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Oxides of Nitrogen

Particulate Matter

relatively high sulfur content of some bituminous
coals and residual fuel oils, and to the very large
amounts of these fuels consumed in this country and
around the world as a source of power.

Of the various oxides of nitrogen (NO;), omly aitric"
oxide (NO) and nitrogen dioxide (NO,) are comsidered
important air pollutants, NO is formed whem combus-
tion takes place at a high enough temperature to
cause a reaction between the nitrogen and oxygen in
the air. Temperatures this high are reached only in
efficient combustion processes or when combustion
takes place at high pressure. These conditions are
primarily found in sutomobile, or aircraft engine
cylinders, electric power plants, and other very
large energy—conversiom processes. Nitric oxide,
which is relatively harmless, is the form generally
emitted into the atmosphere. It will, at varying
times, oxidize to NO,, which is s comsiderably more
toxic gas. This oxidation process is a product or
by-product of a number of industries including
fertilizer and explosives manufacturing.

Particulate matter (PM) or total suspemded particu—
lates (TSP) are defined as any msterial (except
uncombined water) that exists as a solid or liquid
in the atmosphere or in a gas stream under standard
conditions of temperature and pressure. Particles
discharged into the atmosphere may be in the form of
fly ash, soot, dust, fog, or fumes. Small particles
are produnced by condensation and combustion. Larger
ones result from mechanical processes such as
srinding, spraying and pulverization by vehicles

and pedestrians. Natural sources include ocean salt,
voloanic ash, wind erosion, forest fire smoke and
ash, and plant and seed pollen.
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APPENDIX B

Emission Inventory, George AFB
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ALL POLLUIANIS IN METRIC TONS

AIRCRAFT

OPERATION co HC NOX PN sox
STARTUP 1.1053E+02 3.2467E+01} 6.6838E+00 5.7012E-01 2.5159E+00
TAX1 OUT 1.1688E+02 3.0447L+01 7.3204E400 6.2169E-01 2.7511E+00
ENGINE CHECK 5.2651E+400 4,245QE~02 4.2160E+01 6.1796E+00 2.0845E+00
RUNWAY ROLL 1.8226E+01 S.7848L-02 1.,4035E+08 6.7970E-01 4.4612E400
CLINg 1 2.0202E+01 6.R455E~02 1.5783E+01 7.6465E-01 4.9755E+00
CLINB 2 2.1713E+00 1.8549E-02 1.5040E+01 2.3170€+00 1.0051E+00
APPROACH 1 6.4290£401 1.4305€401 1.2752E+01 1.9725E+00 2.3488E+00
APPROACH 2 1.7752€+01 4.3111E400 2.9414€E400 4.3532€-01 5.9384E-01
LANDING 1.61808E+01 4,.5401E+00 9.7643€E-01 8.3200E-02 3.6753E-01
TAXE 1IN 7.4947€4+01 2.5414E+01 4.1145E+00 3.5104E~0} 1.5704E+00
SHUTDPOWN 8.9800E+400 3.6345E+00 4,6170E-01 3.9655E-02 1.7871E-0}
ARR ¢ DEP S8V 6.58318+02 2.7181E+01 3.0636E+0% 3.2284E+00 4.0394E+00
FUEL VENTING 0.0 5.1956E+01 0,0 0.0 0.0
FILL ¢ SPILL 0.0 4.9849E+01 9,0 0.9 0.0
TOUCH + GO 1.3490E402 2,3000E+01% 6,2014E+01 6.9630E+00 1.2420E+01
TOTAL 1.2506E+0)3 2.6728E+02 2.1570E+402 2.4200E+01 4.0192E+401
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