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Darias 27 February-4 March 19W3. the USAF Occpational &ad gaviroamental
Realth Laboratory, conducted an air mission inventory at George APB CA.
The Survey tern consisd of NOJ Edward W. Artiglia and MSst Jases L.
Sablaa. Local assistance was provided by Capt Jaaes D. Montgory, USAF
Hospital Georso/Rioenvironsontal Engineer.



1. =Mam 0 IMo
An air emission inventory was performed 27 Fob-4 Mar 83 for George APB CA

by the Air Quality Function of the USAF Occupational and Environmental Health
Laboratory CUSAP OZI). The inventory was performed in response to a request
from the Vice Comander of the Air Force Flight Test Center (AFrEC), Edwards
An CA. This request asked that all Air Force operations in the vicinity of
the R-2508 airspace be surveyed to determine the amount of pollutants that
these operations emit into the atmosphere. This inventory is only part of the
total survey which includes George AFB CA, Edwards APB CA, AF Plant 42 at
Palmdale CA sad the aircraft traffic in the R-2508 airspace. The request was
forwarded through the Diosnviromental Engineer, USAF Hospital Edwards to the
Chief, Dioonviromental Engineering Division at Headquarters Air Force Systems

SCommand (M AFSCISGF3). The inventory was required for the base because of
the decrease in visibility in the R-2508 airspace.

The emission source data collected were used with the Air Quality Assess-
* mat Model (MhAM) to provide the calculated measurements for the amount of

carbon momoxide, hydrocarbons, nitrogen oxides, particulate matter and sulfur
oxides emitted by all major sources at George APB. There were two computer
products from the AM that are included as Appendixes 3 and C in this report;
the emission inventory and the emission histograms.

* Definitions of the technical terms used in this report are listed in
Appendix A.

The data base for the AGAE involves an inventory of all point, line and
area sources at George An. The input data consist of the type of emission
sourceo, the amout of fuel consumed and the number of each source. The model
oestsine the emission rates for all Air Force aircraft and engines, ground
support equipment, motorized vehicles, power plants and incinerators. There
were so actual measurements taken of source emissions during the inventory.

There were 20 sources at George APD included In this inventory (15 point
sources, 5 area soures$ and 0 line sources). The Base Description and General
Comments section of the Emission Inventory (Appendix 3. page 1) list* each of
these sources along with a brief description of the source.

The point sources inventoried were the: (a) fire department's training
fire site; Mb engine sound suppressors sad test cell; (c) run-up trim pads;
(d) pathological incinerator; ad (e) seven fuel storage tanks.

Area sources are used when there are a number of similar small point
sources located in proximity to echo other. The area sources listed in the
inventory are, vehicle parking lots, space heating areas and motor vehicle
areas. The space heating area category consists of all the buildings located
on bae.

That* were so line sources used in the inventory. Line soucces usually
consist of base roadways that are used by both military and civilian vehicles.



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
aircraft activity (i.e., arrivals, departures and touoh-and-go landinss),
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 aircraft will so through one complete cycle. This cycle consists of
landing, taxiing to a parking area, engine shutdown, servicing by ground
maintenance crew&, refueling, engine start-up, taxiing to end of runway and
departure.

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

III. ANALYSIS OF RSMLTS

The air mission inventory for George AFB is included as Appendix B. The
inventory contains a description of all air pollution emission sources, a
sumary of the source pollutant emissions, a listing of the emissions by
category (i.e., aircraft, ground mobile, facilities and evaporative hydrocar-
bons) and a detailed listing of information for each mission source.

The annual source emissions are listed on pages 1.1 and 1.2 of Appendix B.
This table shows the total number of metric tons of pollution by type (i.e.,
CO, 1C, NOx. PS and 3 0 z). Also included is a percentage breakdown of which
category was mitting which pollutants.

The amount of each pollutant emitted and percentage of pollutant generated
by category are reasonable and within the range of what would be expected from
a base with the type of operations and size of GeorSe APB.

The following example with carbon monoxide is provided to show how to use
this invotory. The summary of annual emissions states that George AFB gener-
atos slighly less than 1,500 metric tons of CO per year (Appendix B. page
1.1). The aircraft category is the largest contributor of CO (84%) (Appen-
dix B, page 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 AIR & DEP SV, Appendix B, page
3.1.3-1) was the largest of the 15 F-4 operations for emission of carbon
monoxide.

Nistograms 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-
carbons, environs and total annual emissions. Point sources of less then 100

2



gons per year (1000 tons per year for CD) are not classified as "umjor

sources* and do sot usually need to be reported to the state pollution

control agency. Mobile sources are exempt from the U.S. Environmental

Protection Agency's *major sources classification.

IT. CMICLUSBM8

The emission sumary (Appendix B, page 1.1-1 and 1.1-2) shows that
the aircraft operations are the principal source for the pollution generated

at George APB. As expected, the F-4 aircraft is the only significant aircraft
of interest. Aircraft contribute a minimum 581 of each of the pollutants,
with the highest contribution being 86% of the hydrocarbons. Aircraft domi-
nate the contribution of pollutants because there are no large point sources
(e.g. central heating plant) at Georie APB. For comparison purposes, the
largest point source for carbon monoxide is the aircraft run-up stands which
generate 33 metric tons per year. The 1-4 aircraft, on the other hand,
generates 1142 metric tons of COD per year.

The vehicles driven on the base are not of major concern. The only
sigaficant pollutant from vehicles is nitric oxides (301).

The data base for this inventory is stored on the USAF OT- computer.
Future updates can easily be accomplished and furnished to the bass.

3
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befinitioa of Terms



Air Pollutants Air pollutasts are oontaunats in the atmosphere.
IM psesoo in the outdoor atmosphere of one or
more oestmimsats or combinations thereof, in such
qumatities sad of such duration as may be or may
toad 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 conduct of business.

• Carbon Monoxide Carbon moaoxide (CO) is a 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 -ons per year in
1980, of which approximately 90 percent is from man-
made sources. The largest single source of CO
pollutant emissions is highway vehicles (61.! million

metric ton/year in 1980).

-" Hydrocarbons Hydrocarbon (9C) 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. ehle major nan-made sources are gasoline-
* powered vehicles, but also include other types of

vehicles such as aircraft. Man-made stationary
sources which omit hydrocarbons primarily, include
petroleum and petrochemical operations and solvent
usage, with some contribution from waste burning.
ydrocarbons are not, by themselves, generally
considered a health hazard; 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 Sulfur dioxide (SO.) 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 an oxidizing agent, and it can
react with materials in the air to form sulfur
trioxide, sulfurous acid, and sulfate salts. Sulfur
trioxide (SO.) reacts very rapidly with water vapors
to produce sulfuric acid (H,S04). Sulfur dioxide is
generated during the combustion of any sulfur-bearing
raw materials. Combustion of fuels account for over
90 percent of all SOS emitted. This is due *o the

A-1
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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.

Oxides of Nitrogen Of the various oxides of nitrogen (NO ), only nitric
oxide (NO) and nitrogen dioxide (NO.) are considered
important air pollutants. NO is formed when 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 automobile, or aircraft engius
cylinders, electric power plants, and other very
large onrgy-conversion 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 a considerably more
toxic gas. This oxidation process is a product or
by-product of a number of industries including
fertilizer and explosives manufacturing.

Particulate Matter Particulate matter (P) or total suspended particn-
lates (TSP) are defined as any material (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 produced by condensation and combustion. Larger
ones result from mechanical processes such as
grinding, spraying and pulverization by vehicles
and pedestrians. Natural sources include ocean salt,
volcanic ash, wind erosion, forest fire smoke and
ash, and plant and seed pollen.

A-2
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APPEDIX C

Emission Inventory Histogram, George AFB
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iA IJS' Of ABZIlI.n" AND S'OLS

-. AB air base

APB Air Fores Base

AGE aerospace ground equipment

An annual

M air quality assessment model

An & DEP SV arrival and departure servicing

AV Gas aviation gasoline

Bldg building

Bomb Lft bomb lift

BTU British Thermal Units

Cap central heating plant

Civ civilian

Capresor compressor

CO carbon monoxide

Cub Net cubic meter

9I Dog F degrees Fahrenheit

Desl diesel

Bay environ

Env Nob Area environ mobile area
-. "

Env Non-Road environ non-roadvay line

. nv load Way environ roadway line
.*r

Env Sta Area environ stationary area

FAC facility

Generator generator

on3 ground support equipment

8
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, EC hydrocarbon

hr hour

Jck Mfa Jacking manifolds

TP-4 jet petroleum fuel #4

Kilolit kiloliter

KIm kilometer

Leak Tst leak test stand

Light Std light stand

Las lines

LID leading and take-off

N Cu Net million cubic moters

Not moters

Nil military

Nil IBTU million BTU

NoGas motor vehicle gasoline

AMl miles per hour

N-Tons metric tons (2204.6 pounds)

NOx  oxides of nitrogen

Pet Stor Tks petroleum storage tanks

I5 particulate matter

POL Petrolem, Oil and Lubricants Section

Pts points

SOX  sulfur oxides

Stde stands

T/O touch and go cycle

Tsmk CPr-'vk P petroleum tank truck parking area

9



Transent transient

TSP total suspended particulate

Tat Stand test stand

USAF OW.L USAF Occupational and Environmental Health Laboratory, Brooks
APB TX 78235

Veh vehicle
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