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A review of air quality assessment procedures for a number of projects involving Federal funds has shown
a wide varjety of procedures to socomplish similar tasks. While some of these procedures were the result
of different requirements by various states, there existed for most projects certain areas of procedural
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Because certalin air quality assessment procedures are similar for civilian and military installations
(both assessments may involve coordination with the same local air quality agency), tha USAF and the
FAA decided to jointly develop uniform procedures applicable to both agencies,

The heart of th. procedures desoribed in this handbook are flow diagrame which identify the extent to
which detailed analysis may be required. These flow diagrams identify the interfaces with the numerous
agencics involved in the air quality ass>asment process and what data or methodology could be used. The
flow diagrams contain soreens or thresholds below which further analysis may not be needed. Where
dispersion modeling is required, simplified models and tabular look-up charts are referenced.
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Section I of the handbook provides general information relating to the basis for environmental assess-
ment and the projects that usualli require such analysis. Section II provides step-by-step descriptions
and flow disgrams of the air qual t{ assessment process, including steps on state requirements. Section
«IT discusses the various steps imnvolved in preparing an inventory of emission sources and in describing
the atmospheric dispersion of these sources. Section IV provides some sample problems, while Section V
includes a glossary of terms and an annotated reference list.
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INTRODUCTION

PURPOSE AND CONTENT OF THIS HANDBUOK

The requirement. for alr quality assessment had its origin in
national legislation relating to the environment and its protection.
Federal agencies have subsequently developed procedures for air quality
investigations relating to their programs. The purpose of this handbook is
to provide additional guidance, procedures, and methodologies to be used in
satisfying the .equirements of the Naticnal Environmental Policy Act
(NEPA). It is intended for use by FAA personnel, U.S. Air Force personnel
and/or airport sponsors involved in the preparation and/or review of
environmental assessments and/or subsequent environmental documents.
This handbook will also serve as a reference/textbook for the FAA's Envi-
ronmental Trainiig Course.!

%
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Section I of this handbook preser.ts general background informa-
tion regarding the basis for air quality assessment, projects requiring
such assessment, and the major pollutants.

BRI
¥

Section II provides a detailed step-by-step description and
flow char® of the tasks involved in the air quality assessment process,
including information on state assessment requirements.

TEIETEE

3"

¥ -

Section III explains the various technical steps involved in
preparing an emission inventory and describes the range of air pollution
modeling techniques.

Section IV demonstrates the application of the assessment pro-
cedures to specific airport/air base actions through the development of
sample scenario's and resultant evaluations.

Section V provides a glossary of basic terms and a listing
of reference material.

1 FAA Course #12000, presented at the FAA's Aeronautical Center in Oklahoma R
City, Oklahoma. -
o)
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2 SECTION I: BACKGROUND
ii
i BASIS FOR THIS HANDBOOK
& This section summarizes the historical and legal background

associated with the air quality assessment procedures established for
& Federal Aviation Administration and U.S. Alir Force actions.
2
&3 National Environmental Policy Act (NEPA) of 1969, As Amen:died

NEPA is the basic national charter for the protection of the

X environment., It sets forth national goals, establishes policy, and provides
4 the means for the execution of the policy. Several sections of NEPA relate
jg to gencral environmental assessment by agencles of the Federal Government:

. Section 102(2)(A):

34 "...[all agencies of the Federal Government
51 . shall] utilize a systematic interdisciplinary
by approach which will insure the integrated use of
. the natural and social sciences...in planning
‘ and decision-making..."

A . Sectlion 102(2)(B): -
o ' ",..[all agencies of the Federal Government
& shall] identify and develop methods and proce-
’ dures...which will insure that presently un-
) quantified environmental amenities and values
i may be given appropriate consideration in
g decision-making..."

)

« Section 102(2)(C):

",.:[all agencies of the Federal Government

b shall) include in every...report on mator Fed-
18 eral actlons significantly affecting the quality
ﬂ of the human environment, a detailed statement
) +ss0n the environmental impact of the proposed
action. L ] ." .

..
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All Federal agencies were charged with reviewing their tradi-
tional missions and policies in light of the national environmental objec-
tives, and developing specific criteria and methods of identifying actions
likely to require assessment and impact statement preparation. It is
the responslbility of each Federal agency to evaluate the impacts of a
proposed agency action in their decision-making process prisr to the
authoirization of the expenditure of Federal funds. This process is influ-
enced through coordination with State and local authorities, and while the
assessment procedures are frequently determined on a case by case basis,
they generally involve the steps outlined in this document.
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Subsequent to NEPA [and the assoclated regulations from the
Council on Environmental Quality (CEQ)], the FAA and U.S. Air Force devel-
oped environmental procedures which apply the national policy to the
specific range of potential projects or actions with which each agency 1s
involved.

Airport and Airway Improvement Act of 1982

Section 509 of this act contains several environmental-related
criteria which must be met for approval of certain airport projects: air-
port location, major runway extension, or new runway location. Project
applications for these types of actions can rot be approved unless the
Governor (or his designee) certifies that "there is reasonable assurance
that the project will be located, designed, constructed or operated so as
to comply with applicable air and water quality standards."

Clean Air Act Amendments of 1977

In addition to NEPA, the Clean Air Act Amendments of 1977 con-
stitute another piece of national legislation relating to the environment
which ultimately affects assessment procedures, but within the specific
impact area of air quality.

One of the key elements of the Clean Air Act Amendments and the
assessment process is the State implementation Plan (SIP). Section 110 of
the Act requires each State to adopt a plan which provides for implementa-
tion, maintenance, and enforcement of the primary and secondary national
amblent air quality standards in that state. Section 176(C) states in part
that no Federal agency shall engage in, support in any way or provide
financial assistance for, license or permit, or approve any activity which
does not conform to the SIP,

A secona key element of the legislation which relates to the
assessment process is found in Section 309: "Policy Review." This section

I.2
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ar in part provides the Environmental Protection Agency (EPA) with the author-
oo ity to review and comment in writing on the air quality Impacts of major
l' Federal actions to which NEPA [Section 102(2)(C)] applies. The coordination

mechanism for Involvement with air quality agencles at various levels is an

e integral part of the assessment process as referenced herein.

! In an effort to develop air quality criteria to protect against
oY potential adverse effects, the legislation established two levels of air
I' quality standards. These are primary standards which are designed to pro-
o tect human health and secondary standards which are established to protect
;§§ human welfare. Table I-1 presents the current National Ambient Air Quality

Standards. It should be noted here that under provisions of the Clean Air
Act, states were also given the option of establishing their own ambient
air quality standards. However, standards adopted by the states must be
either identical to or more stringent than the Federal standards.

Federal Aviation Administratioﬁ‘s Envirormental Orders

Since the passage of NEPA, the development of the FAA's specific
environmental assessment guidance has been a dynamic one. Agency and court
Interpretations, increasing public interest, the availability of new
technical evaluation methods, related legislation For specific impact
Ea areas, and the CEQ Regulations have all required that FAA's cnvironmental
%2 procedures be continually reviewed and modified accordingly over the years.

Three basic FAA orders now exist which provide environmental
guldance for the assessment of FAA actlons and projects:

+ FAA Order 1050.1C (December 20, 1979) - provides
agency-wide policlies and procedures for con-
sidering environmental impacts, and preparing
Environmental Impact Statements and Findings of
No Significant Impact (FOMSI).

« FAA Order 5050.4 (March 21, 1980) - provides-
instructions and guldance for preparing and
processing the environmental assessments of
alrport development proposals. ¥

-

« FAA Order 1050.15 - provides instructicns on the
form and content of FAA environmental documents
(non-airport actions).
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Tabie I-1 §
National Ambient Air Quality Standards i

gi Pollutant Primaryd Secondary?
"i Particulate Matter
Q; Annual geometric mean 75 60
Maximum 24-hour concentrationb 260 150
Sulfur Oxides
Annual arithmetic mean 80 (.03 ppm) 60 (.02 ppm)
Maximum 24-hour concentrationb 365 (.14 ppm) 260 (.10 ppm)
Maximum 3-hour concentration | 1,300 (.5 ppm)
Carbon Monoxide
Maximum 8-hcur concentrationP 10 (9 ppm) Same as primary
Maximum 1-hour concentrationb 40 (35 ppm)

Photochemical Oxidants

Maximum 1-hour concentrationb 235 (.12 ppm) | Same ds primary

Hydrocarbons

Maximum 3-hour (6:00-9:00 a.m.)

concentrationb

160 (.24 ppm) | Same as primary

Nitrogen Dioxidé

Annual arithmetic mean 100 (.05 ppm) | Same as primary
Lead
Three-month average 1.5 ug/m3 Same as priiary

e s e o . T . S — — — — — S— ——— T q— ——— —— S—  ——- ———— — ——— f— a— it st

‘
.
»
-

2 All measurements are expressed in micrograms per cubic meter (ug/m3)
except those 7Vor carbon monoxide, which are expressed in milligrams
per cubic meter (mg/m3). Equivalent measurements in parts per million
(ppm) are given for the gaseous pollutants.

ORI L~ 3 Ll Lo S 2

b Not to be exceeded more than once a year.
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The latter two orders contain detailed guidance on the actual
technical assessment of individual impacts, including air quality. When
it is determined that an FAA action may have an air quality impact, the
appropriate instructions in the orders should be reviewed along with
the procedural and technical discussions in this handbook.

United States Air Force Regulation (AFR) 19-2

AFR 19-2 describes the Environmental Impact Analysis Process
(EIAP) for all Air Force organizations and activities, the Air Force
Reserve, and the Air National Guard!. The EIAP provides the process for
decision-making based on an understanding of the potential environmental
consequences of an action and its alternatives.

The regulation implements NEPA, the CEQ Regulations, and Depart-
ment of Defense Directive 6050.1. It contains the policy, procedures,
and responsibilities for the EIAP and provides guidance on EIS's, FONSI's,
and Categorical Exclusions. The regulation highlights tie environmental
planning functions (EPF) at the various levels of command, including the
compietion of several key envirommenial analysis forms.
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1 AFR 19-2, Environmental Impact Analysis Process (EIA?) 1 September 1982,
47 CFR 38524-38530.
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PROJECTS WITH AIR QUALLITY IMPACT

The FAA's environmental crders provide some guidance as to the
types cf projects requiring air quality assessment. The basic consideration
irn this determination is whether the project or «ctions will introduce new
alrcraft operations or create an increase in operations. Clusely related to

the alrcraft sources is the assoclated ground traffic that may be generated
by the actior.

In addition to these basic mobile sources on the airport, some
airpcet development may include provisions for or enlargement of large
point sources such as power plants. Therefore, the types of projects

which may require some form of air quality assessment generally include the
folloving:

« A new airport;
« A new runw2y:
. A runway extension;

» Other nhysical airside improvements increasing
capacity

< Major new construction or exparision of passenger
nandling or parking facilitles; and

. Ajrport power plant construction or expansion.

* The constructlon and operation of a totally new airport facility
would gei=caliy conscitute a new pollution source in the region. Just the
magnitude of this type of project may require some level of assessment.
Jthes alrport acticns such as the construction of additional runways or :
taxiways may also produce greater airport activity. A runway extension may 1

allow & new mix of ~ircraft to operate at a particular airport, thereby
Int-educing ~ew emission characteristics.

Increasss in aircraft operations not only result in greater
erlssions from aircraft but alsc may require improvements or additicns to :
the iandside access system, parking arcas, and curbside layout to accom-
modate the associated levels of surface traffic. Since traffic emlissions
can contribute to tutal alrport enlusions, any improvements to passenger
handling and access/parking facilitles may require assessment of their }
potential air quality impacts.

-
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;? Finally, the large scale airport facilitles may require the
s construction or expansion of power plant facilities. If so, then these
! point sources could be included in an air quality assessment.

Other airport actions that do net affect operations, ground
traffic, or power plants and do not increase airport-related emissions are

generally not subject to assessment.

-~

Air Force actions which may require air quality assessment
generally include aircraft operations, i.e., a unit conversion from one
aircraft to another; low level operations in a designated area; or a
mission realignment. In the case of a "bed-down," where many new aircraft
are assigned to a base, the assessment may be extended to include base auto
emissions., Alr quality assessment may be required for heating plant

conversion projects.
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GENERAL ASSESSMENT PROCEDURES

Air qualicy assessment procedures for airport & ..ices are more
complex than those for individual sources since they may involve a number
of different line, area, and point sources. The as. tisment procedures
generally involve the initial calculations of an emission inventory of

airport sources and then, if necessary, the calculation of concentrations
produced from individual sources.

In many cases, aircraft engine emissions, produced aleng runways
and taxiways, have to be evaluated; thus requiring a knowledge of aircraft
engine types and emission factors. The basic operational unit used in this
evaluation is the individual aircraft landing and takeo?f cycle (LTO). This
cycle 1s made up of the aircraft's various operating modes: arrival, taxi,
idle, taxi, departure.2 The assessment procedures require a knowledge of
the number of LTO's per aircraft type during the averaging tiie and an
estimate of the average time in each mode. While this generalized cycle may
not reflect characteristics of a particular scenario, its use will save
time and effort if concentrations are estimated to be low.

In addition to aircraft, assoclated motor vehicle traffic util-
izing the airport's access roads comprise another line source. An evalua-
tion of these sources also requires knowledge of emission factors and
operating units, In this case, the average daily traffic and the peak hour
traffic. This part of the evaluation basically follows the procedures for
general highway emisslon evaluations as outlined in the Federal Ald Highway

Program Manual (FHPM) Volume 7, Chapter 7, Sectlion 9 or EPA guldeline
documents.3

The airpo.  and its operation may also create area sources
of emissions. These may Jaclude apron areas where aircraft and service
vehicles operate or parkirg lots/structures for motor vehicles. Assessment

prucedures would require data regarding apron/parking lot configuration and
size, and vehicle usage patterns.

Large point suvurces are not generally assocliated with airport
operations. The most commonly occurring point sources at airports are

2 see References 8 and 14 in the Annotated Reference List in Section V.

3 See Reference 15 in the Annotated Reference List in Section V.
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fuel storage or handling facilities, or heating plants. During fuel trans-
fer, emission may be generated by spillage or evaporation of hydrocarbons
from the fuel being handled. Evaluation involves knowledge of fuel types

and operating characteristics.

The completion of an air quality assessment requires an under-
standing of the basic considerations and procedures of the air quality
analysis. These would include the recognition of the major pollutants,
particularly those related to mobile sources; their emission rates; and
if necessary, the concentrations produced from emission sources.
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MAJOR POLLUTANTS '

1
' ~ Air pollutants are defined as contaminants in the atmosphere.
o "There are both man-made and natural sources of these pollutants. Many A
it man-made air pollutants are a direct result of the incomplete combustion ?
of fuels, including coal, oil, natural gas and gasoline. [

The major air pollutants for which there are national "ambient i
standards are:
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. Carbon Monoxide (CO);

=5
.

Hydrocarbons (HC);
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Oxides of Nitrogen (NOy);

i
t ]

EYT,
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. Sulfur Oxides (SOy);

R

o

Total Suspended Particulate (TSP);

Py

. Photochemical Oxidants; and

23N

Lead.
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Due to the diverse nature and form of the major pollutants,

=l a general classification of these compounds into one of two classes--either
&ﬂ "primary" or "secondary"--has been developed. Primary pollutants are
x| those chemical materials which are emitted directly into the atmosphere

by a source. CO, HC, S0O», NO and TSP are all considercd primary pollutants.
Secondary pollutants are those formed in the atmouphere as a result of
reactions such as hydrolysis, oxidation and photochemistry. NO> and the
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%3 entire class cof photochemical oxidants comprise the largest part of this
- classification.

B

ﬁ Carbon Moncxide

»Q Carbon Monoxide (CO) is the most widely distributed and the
“ most commonly occurring air pollutant. The total emissions of CO to the

-

T YT EWEXTVIITY

atmosphere exceed those of all other air pollutants combined. It is a
colorless, odorless, tasteless gas, slightly lighter than air. Although
quite flammable, it does not support combustion. Most atmospheric CO is
formed by the incomplete combustion of organic materials uses as fuels
(i.e., coal, wood, gas, etc.)
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Hydrocarbons

Hydrocarbons {HC) are compounds whose molecules include atoms of
hydrogen and carbon. They exist in our atmosphere predominantly in a
gaseous state. Various compounds classified as hydrocarbons include methane
(CHy), olefins, aldehydes, ketones, and terpenes.

Hydrocarbon 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 hydrocarbons primarily, include petroleum and petrochemical operations
and solvent usage, with some contribution from waste burning.

Hydrocartons are not, by themselves, a health hazard; rather, it
is their reaction with other pollutants and sunlight which produces photo-
chemical smog. This condition reduces visibility and can cause eye irrita-
tion and an aggrevation of respiratory problems.

Oxides of Nitrogen

Of the various oxides of nitrogen known to exist, only two.
nitric oxide (NO) and nitrogen dioxide (NO,) are emitted into the atino-
sphere in significant quantities. NO is formed during all high-temperature
atmospheric combustion processes in a spontaneous chemical reaction between
the nitrogen and oxygen in the air. NO, forms when NO reacts with atmo-
spheric oxygen (02). When both chemical compounds occur, they are referred
to collectively as total oxides of nitrogen (NOy). '

Nitric oxide (NO) 1s formed when combustion 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 engine
c¢ylinders, electric power plants, and other very large energy-conversion
processes. Nitric oxide, which is relatively harmless, is the form gen-
erally emitted into the atmosphere. It will, at varying times, oxidize to
nitrogen dioxide (NOy), 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.

I-11
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Sulfur Dioxide

Sulfur dioxide (S0,) 1is the most prevalent of the many chemical
compounds of sulfur and oxygen. It is a relatively stable, nonflammable,
nonexplosive, colorless gas. SO, 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, (S03)
reacts very rapldly with water vapors to producc sulfuric acid (HZSOJ,
while a similar reaction of sulfurous acid (H>S03) with oxygen in the air
produces the same corrosive compound.

Sulfur dioxide is generated during the combustion of any sulfur-
bearing fuel and by many industrial processes that use sulfur-bearing
raw materials. Combustion of fuels accounts for over 90 percent of all
$02 emitted. This is due to the 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. Smelting of metallic ores and oil refinery operations are the major
sources of industrial process S0, emissions. Other sources include coke
procesing, the manufacture of sulfuric acild and refuse incineration.

Photochemical Oxidants

This is a large category which includes the products of the
photochemical reaction of hydrocarbons with the oxides of nitrogen. They
are colorless, toxic gases, the most commmon of which are ozone (03);
formaldehyde (HCHO); peroxyacyl nitrate (CH3[COJOONOz), commonly abbre-
viated PAN; acrolein (CH,CHCHO); and peroxybenzoyl nitrate (PBzN). There
are no physical sources of photochemical oxidants per se. As noted, they
are formed in the atmosphere as a result of photochemical reactions between
hydrocarbons and oxides of nitrogen.

Total Suspended Particulates

As related to control technology, totair suspended particulates
(TSP) are defined as any material (except uncombined water) that exists
as a solid or liquid in the atmosphere or in a gas streamn under standard
conditions of temperature and pressure (68 degrees F [20 degrees C] and
760 mm of Hg.).

It is important for purposes of definition, that "standard
conditions" for particulate matter be included. This is due to the fact
that, under certain conditions, some compounds no longer exist as solids
or liquids, but are instead condensed in the ambient atmosphere, thereby
losing thelr aerosolize characteristics. Particles discharged into the
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atmosphere may be in the vorm of fly ash, soot, dust, fog, fumes, etc.
An important characteristic of suspended particles is their size dictri-
bution. Particles released from man-made sources are generally in the size
group one to ten microns (u).

The sources of TSP are as varied as thelr forms. Nearly every
industrial, commercial, and domestic location in the world emits particu-
late matter in either a solld or liquid state. The combustion of fuels

. produces particulate matter due to the ash contsent and various additives
such as lead, which are burned. Grinding and othar mechanical processes are
also significant sources of particulate matter, Natural sources include
ocean salt, volcanic ash, wind erosion, forest fire smoke and ash, and
plant and seed pollen.

T e

Lead

i3

Lead (Pb) is a heavy metal which occurs in the atmosphere as lead
oxide aerosol or lead dust. Approximately 1.3 million tons nf lead are used
by industry annually to produce batterles, pigments and anti-knock com-
pounds added to gasolines. More than 90 percent of air borne lead is -'ue
to automotive exhausts resulting from the use of tetraethyl lead in gaso-
line to prevent engine knock.
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METEOROLOGY

Meteorology is that science deaixng with the phenomena of the
atmosphere, especially weather and weather ccnditions. With respect to alr
quality evaluations, meteorolngy is one of the prime factors which must be
considered along with the pollutants themselves.

The sclience of meteorclogy is made up of many fundamental sub-
disciplines, each one influencing pollutant dispersion in its own way.
The sum of these parameters are defined as the meteorological conditions
of a given region cr area. The presentation of parameters and terms which
follows is intended to familiarize the reader with the basic concepts of
meteorology.
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"Wind" refers to air movements either in the horizontal plane
(parallel to the earth's surface) or in the vertical plane (perpendicular
to the earth's surface). It is considered a primary meteorological factor
in the life cycle of an air pollutant. Winds are defined by both their
direction and their speed. These two parameters are also the primary
meteorological factors that affect the transport and dispersion of atmo-
spheric pollutants. Wind direction determines the path of the pollutant
transport and is identified by the direction from which the wind blows.
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Wind speed, to some extent, will determine the concentration
of pollutants in a given volume of air. In general, higher wind speeds
create more favorable conditions for dilution and dispersion of the pollu-
tants. ’
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Mixing Depth
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D Mixing depth (or height) is the height above the surface through N
i wiiich relatively vigorous vertical mixing occurs. Meteorologists use this ]
Y term to qualitatively represent the dispersion capacity of the atmosphere. EE
! On overcast days, the height of the tops of the cumulus clouds can be used Fﬁ
. as an estimate of the upper limit of the mixing depth. On clear days, o
* usually a sharp demarcation, caused by a temperature inversion, exists ,ﬂ
i between the mixed turbid air below and the clean air above. Temperature LA
o inversions often form the boundary which marks the limit of ground-based ol
5 mixing. B
" s

There «re significant differences in seasonal averages for
mixing depth at must locations. During the summer daylight hours, the
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mixing depth may reach several thousand feei. In the winter, less heat
is received from the sun anc the mixing depth may be as low as a few
hundred feet. The mixing depth will also vary in the course of a day.

Temperature

The. temperature of the earth is related to the intensity of
the sclar radiation. The diurnal (daily) changes in solar radiation set
up a cycle of heating and cooling of the atmospheric boundary layer.
The importance of ambient air temperature 1is reflected primarily in its
distribution with altitude, which is described under Atmospheric Stability.

Atmospheric Stability

The tendency of the atmosphere to either enhance or suppress
vertical motion affects the concer’iration of air pollutants. A stable
atmosphere tends to increase pollutant concentrations while an unstable
atmospnere tends to minimize rnilutant concentrations. Stability is related
both to the vertical temperature structure (the derr¢ase in temperature
with increasing height) and wind shear (variation of hovirontal wind speed
and direction with height). However, the vertical temperature structure is
generally used as the major measure ot stability.

EMISSION FACTORS

Two definitions are important when discussing quantities of
emissions from mobile sources. "Emission rate" is the rate at which pollu-
tants are emitted from the exhaust system of a given vehicle. "Emission
factor" refers to a statistical average of emission rates which is used to
characterize the aggregate effect of many vehicle emissions.

Many variables, which vary with time and locality, affect the
computation of the emission factors. These include operating mode, applica-
tion of control devices, vehicle mix by type, vehicle age distribution and
operating speeds. Some of these varlables apply to both alrcraft and
highway vehicles and some only to highway vehicles.

A more detailed explanation of emission factors by source is
contained in Section III.
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SECTION II: ASSESSMENT PROCEDURES

INTRODUCTION

The purpose of this section is to present the air quality assess-
ment process and discuss some of its major elements. The process is dis-

DETAILED AIR QUALITY ASSESSMENT PROCEDURES

= played in a series of flow charts which show the relationships of the ﬁ?
k} various assessment tasks. The charts present all the major steps from o
b initial project review to assessment completion and coordination. The flow “
% charts and the associated guidance were developed through discussions o
. with State and local Air Quality Control Agencies, the U.S. Environmental "
. Protection Agency, and FAA and U.S. Air Force personnel. @
:
: ;
i i

™

> '

\) Procedures for environmental assessment must be defined in a
j general manner for easy understandability by all participants in the
' process. However, even a generalized presentation is quite difficult to
achieve since environmental actions are processed differently in different
states. To address this problem, state environmental procedures were
reviewed, and certain patterns of procedural similarity were observed. This
information has been included in the flow diagram of Exhibit II-1 which
incorporates the salient features of the clean Air Act and the National
Environmental Policy Act. The numbered boxes in the flow diagram are
referenced in the following discussion. A separate flow chart and discus-
sion of Air Force projects appear later in this section.

The first step in the assessment process is the identification of
the proposed project and its basic components (Block 1-1 Exhibit II-1).
This review of the project elements should include consideration of their

®
x
-

potential effects on the area's air quality. g‘
Certain airport actions or projects will have the potential ﬁ%

for air quality impacts, while others will not. Generally, those projects ﬁﬁ
affecting an airport's aircraft operations (type, number, or location) i
or the related surface traffic may requice some level of air quality ;ﬂ
assessment. An expanded list of projects potentially affecting air quality 4
was developed in Section I to include the following: Fj
:'1

o

« A new airport; v

:
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CIVILIAN AIRPORT AIR QUALITY ASSESSMENT PROCEDURES
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e NO IDENTIFICATION OF ANTICIPATED PROJICT: LOES IT HAVE -y
- POTENTIAL FOR iNCREASING AIRPORT/AL'CRAFT OPERATIONS, .
GROUND TRAFFIC, OR AIRPORT/PARKING C*LACITY? “j
4 YES y
No 2 4
18 AIRPORT LOCATION IN A STATE WITH INDIRECT SOURCE S
REVIEW? 9
= :
13 p
1S THE AIRPORT/PROJECTS ACTIVITY UNDER THE STATE YES - 5
INDIRECT SOURCE. REVIEW THRESHOLD CRITERIA? ¥
b
y Mo :
14 y"‘
PROCESS AIRPORT/PROJECT PER INDIRECT SOURCE REVIEW {
;
1
15 AIRPORT AN AIR CARRIER AIRPOKT?
YEs ¢ NO !
) [
™ D0 ANNUAL ENPLANEMENTS hd
No EXCEED 1,300,000 PASSENGERS OR DO ANNUAL OPERATIONS EXCEED NO
DO ANNUAL GENERAL AVIATION 180,0007
OPERATIONS EXCRED 180,000?
]
19
118 CONDUCT EMISSION INVENTORY FOR EXISTING AINPORT
NO POTINTIAL FOR CONDITIONS AND FUTURE YEAR(S) WITH AND WITHOUT THE
SONIFICANT AIR PROJECT. COMPLETE STATE AIR QUALITY AGENCY FORMS, If
QUALITY RMPACT. APPROPRIATE.
] -
"
L\ . CONBULTATION/COORDINATION WITH STATE/REGIONAL AIR
QUALITY AGENCY AND CHECK FOR CONFORMANCE WITH &P,
— DOES PROJECT CONFORM TO THE SIP WITH NO POTENTIAL YOR '
EXCERDING CARBON MONOXIDE STANDARDE?
NO 1 NO
] K]
" KT
REVIEW AND EVALUATE CONDUCT DIZPERSION MODELING.
MITIGATION/OFFSET MEASURES
ON RMISSIONS BASIS, ' A
112 NO i
DO CONCENTRATIONS EXCEED STANDARDS? b o ;‘,i
13 i
REVIEW ALTERNATE DESIGNS, OPERATIONAL b
FEATURES, AND OTHER MITIGATION MEASURES, b3
114 Y
DOCUMENT AIR QUALITY FINDINGS. »
i R
118 o
OBTAIN NECESSARY AIR QUALITY CERTIFICATION 3
AND/OR APPROVALS IF NOT ALREADY OBTAINED L
IN CONJUNCTION WITH BLOCK 149, e
(1 -
117 | X
COMPLETE AND CIRCULATE OVERALL -
ENVIRONMENTAL DOCUMENT.

EXHIBIT 1111
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« A new runway;
« A runway extension;

+ Other physical airside improvements increasing
airport capacity;

. Maj}or new construction or expansion of passenge:
handling or parking facilitles; and

. Construction or expansion of an airport power
plant.

If the proposed project has the potential to increase operations
or traffic, then some air quality assessment may be required (proceed to
Block 1-2). If the proposed action does r.t have the potentiz! for creating
a significant air quality impact, it usually will require no further
assessment (1-15). However, it is Important to note that projects should be
evaluated on a case-by-case basis.,

If the project does have the potential for increasing operations/
traffic and affecting air quality, the next consideration is whether the
project 1s located in a state with Indirect Source Review (ISR) (1-2). If
it 1s not, the procedure then requires direct consideration of the air-
port's activity level (1-5). If the project is located in a state which has
ISR regulations, an investigation should be made of the threshold l_vel
wh’ch triggers the indirect source review (1-3). This threshold could be
expressed in terms of aircraft operations, passengers, or auto traffic.
If the praject or airport exceeds the state's threshold limits, then the
project would have to be evaluated and coordinated according to the appli-
cable ISR requirements (1-4). If the ISR threshold was not exceeded, th-~
project would usually be considered not to have significant effect and
the air quality assessment would be completed (1-14).

If the prolzct was not subjected to ISR review, the prosess would
involve a review of the airport's activity. If the airport ha’ relatively
low activity, it (or a project there) would be expected to have no signifi-
cant impact on air quality. On the other hand, a very busy airport with a
relatively large number of operations and traffi~ might have an impact.

In considering the airport's operations, the firct step is the
gencral distinction between alr carrier and non-air carrier airports (1-5).
This distinction is made because subsequent assessment procedures are based
on the level of annual enplanements (1-6) for air carrier airports and
the number of annual operations (1-7) for other airports. Certain levels
of activity are identified as suggested threshold limits above which some
detalled air quality assessment 1s necessary.
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For example, non-~ir carrier aicports (1-7), the level at which
. additional assessment 1s recomme.aded is 180,000 annual operations. It is
estimated that this level of annual activity corresponds to the average
hourly general aviation operations which would produce off-site concentra-
tions of CO which would approach 10 percent of the national one-hour
standard. Therefore, if annual activity Is below 180,000 operations, no
further assessment 1s considered necessary (1-14)., If the level is greater
than 180,000 operations, an emission inventory will be required (1-8). (A
more detailed explanation of how this threshold value was developed is
contained in Appendix A.)

For air carrier airports, the criteria for the decision to
proceed with further assessment is based ori annual enplanements (1-6)
as well as the airport's general aviation activity. It is estimated that
the level of 1,300,000 annual enplanements is that level which creates 10
percent of the one-hour CO standard when converted to peak hour enplaning
passenger automobiles arriving at the curbside. If the level of enplane-
ments is less than 1,300,000 (and the level of general aviation activity is
below 180,000 annual operations), no further assessment would be warranted
(1-14). If the level of enplanements exceeds 1,300,000 per year (or the
level of general aviation operations exceeds 180,000 per year), then
additional assessment in the form of an emission inventory is warranted
*(1-8). (See Appendix A for a detailed discussion of the thireshold values.)

The emissions inventory would be conducted (1-8) for existing
conditions and future study years, with and without the project. (This
inventory process is explained in Section III.) The inventory analysis
provides: (1) a first indication of the magnitude of the project‘s poten-
tial impact; and (2) a total pollutant loauing which can readily be com-
pared to a published inventory for the project locale (i.e., county,
metropolitan area, etc.). The emission inventory would be expressed in
pounds or tons per day (or year) generated by each project source.

Contact with the local air quality control board or agency may
be required to obtaln the comparative inventory data. The agency may also
provide state or local forms required for future air quality or general
assessment review and document processing (I-8). If it is anticipated that
additional assessment will be required, this contact with the air quality
agency may facilitate the collection of additicnal data. The type of data
that would be collected and examined at this stage could include: the
applicable parts of the State Implementation Plan (SIP); any analyslis
criteria for various project sources; local air cuality reguiations; and
any ambient air quality Jata that has been recorded in or near the project
site,

Once the emission inventory is completed (1-8), the process
would continue with consultatior. and coordination witn the state/regional

II-3
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air quality agency (1-9) to check for project conformance with the State
Implementation Plan (SIP) and discuss any requirements for additional

S

23

: analysis.

s

g The project scope, the results of the emission inventory, state
Fj forms, and elements of the SIP would be reviewed along with the action's

potential for exceeding carbon monoxide standards. If the project/airport
was in conformance with the SIP and it was determined that there was no
potential for exceeding the CO standarcs, the air quality assessment
would be completed and documented (1-14).

"

If after consultation, it is determined that the project or
its emissions ar2 not consistent with the SIP on an emissions basis, the
project would be reviewed with respect to mitigation or offset measures 7]
(1-10) which could be employed to bring the project within conformance. "

If a determination is made during consultation that there was heg
the potential for exceeding CO standards, then dispersion modeling would !
be undertaken (1-11). The need for a microscale analysis to determine
air quality Impact is unnecessary where the potential of such impacts
to exceed NAAQS is judged to be minimum or insignificant. The judgement
on the degree of CO impact may be hased on: (1) previous analysis for
similar pro}ects; (2) previous general analysis for a various class of
projects; and/or (3) local conditions.

Whereas the inventory will yield the total amount or weight of
emissions (e.g., pounds or kilograms per day or year of operation), the
concentrations derived from dispersion modeling are expressed in an amount
of pollutant (weight) per unit volume (e.g., grams per cubic meter). These
concentrations are generally derived through a pollutinsn modeling exercise,
The units are directly comparable with the units of the national standards.
The various techniques and methodologies for determining concentrations are
explained in the next section of this handbook.

Generally, the carbor monoxide (CO) emissions are the only ones
which are modeled since they are generally considered non-reactive and
localized in nature. Hydrccarbons (HC) and nitrogen oxides (iOy) are
unstable precursor pollutants w:ich undergo a complex series of reactions
resulting In the formation of photochemical oxidants. These reactions,
which are more of a regional nature, are not easily analyzed for local
airport impacts. Sulfur oxides (SO4) and particulates are not modeled
because they are emitted in such small quantities by the aircraft and motor
vehicles.

Once proj}ect concentrations are determined for the various
study years and conditions, they are compared to the National Ambient Air

I1I-4
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Quality Standards (NAAQS) in order to identify areas where violations may

?ccur (1-12). If there are no violations, then consulation is completed
1-9).

'
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If the proj}ect concentrations are found to exceed the standards,
then further considerations must be given to alternative airport designs or
operating procedures which will reduce pollutants to the acceptable levels
(1-13). After these alternatives and assoclated mitigation measures are
evaluated, the resulting concentrations are again compared to the stan-
dards, and if acceptable, the results of the analysis and mitigation
considerations would be summarized and consultation completed.

PP T | LTl
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Once the analyses are completed, all of the findings should be
documented for inclusion in the overall environmental document (1-14).
Once the air quality documentation is complete, it may be necessary to
obtain certification and/or approvals (1-16) from the appropriate agency,
if not otherwise obtained during the consultation process (1-9). The air
quality documentation would be included in the overall environmental
document for circulation and/or review (1-17).
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Since Alr Force actions are, in effect, Federal actions with a 5
possible environmental impact upon state and local communities in a manner £
similar to the impact of civil airport Federal actions, many of the proce- s
dures outlined in Exhibit II-1 may also apply to Air Force actions. How- X
ever, to accommodate unique conditions at air bases, a separate flow 1)
diagram i= prosented for Air Force actions.

The Alr Force assessment procedures are shown on Exhibit II-2 '
which presents general assessment steps and the basic air quality assess-
ment procedure, The first consideration in the overall process is the
identification of the proposed action and its elements (Block 2-1, Exhibit
II1-2). Air Force Form 813, "Request for Environmental Impact Analysis," is
completed at this stage. On this form, the proposed action and its alterna-
tives and purpose are described, along with the type of analysis required.

Some Air Force actlons do not have the potential for creating
significant impacts and are categorically excluded from assessment. If the
proposed action 1s categorically excluded (2-1), and there are no other
circumstances requiring assessment (2-2), no further analysis is required
(2-4). If the action is generally not excluded, or if unique circumstances
or policy dictate, further assessment 1s necessary.

>
f

Air Force Form 814, "Preliminary Environmental Survey," is
prepared to aid in the development of the assessment (2-3). The form
provides the basis for specific impacts (including air quality) t> be
checked for their appropriate effects. The assessment will proceed based on
the expected impacts identified during the survey.
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U.S. AIR FORCE AIR QUALITY ASSESSMENT PROCEDURES

£ eisk

3
IDENTIFICATION OF ACTION AND PREPARATION OF FORM 813. 18
ACTION CATEGORICALLY EXCLUDED?
o ! No
1 i ]
1 IS 23
ARE THERE UNIQUE CIRCUMSTANCES OR PRELBENARY ENVIRONMENTAL SURVEY. PREPARE FORM 814,
BASE POLICY WHICH WOULD OTHERWISE
REQUIRE ASSESSMENT? =3
2%
¢ N REVIEW EXISTING AIR QUALITY; COORDINATE WITH STATES ON
4 DATA AVALLANUTY,
NO POTENTIAL FOR SIGNIFICANT AIR
QUALITY IMPACT. = [
NO
13 ACTION LOCATED IN A STATE WITH INDIRECT SOURCE REVIEW? .
;
Y]
I8 ACTION'S ACTIVITY UNCER 2TATE INDIRECT SOURCE REVIEW YES
THRESHOLD CRITERIA?
g N Y
10 :
PROCESS ACTION PER INDIRECT SOURCE REVIEW REQUIREMENTS.
Y (N
7]
CONDUCT EMISSION INVENTORY FOR EXISTING ACTION
‘CONDITIONS AND FUTURE YEAR(S) WITH AND WITHOUT THE
ACTION (AIRCRAFT, AUTOS, STATIONARY SOURCES AS [
APPROPRIATS), COMPLETE STATE AR QUALITY AGENCY FORMS, |, .
IF APPROPRIATS. R Lo
T : =
210 N
AL CONSULTATION/COORDINATION WITH STATE/REGIONAL AIN i
QUALITY AGENCY AND CMECK POR CONFORMANCE WITH SIP. N
DOES PROJECT CONTORM TO THE SIP WITH NO POTENTIAL FOR LY
EXCEEDING CARBON MONOXIDE STANDARDS? T
(N
NO ) No e
) . ‘ ‘ :E-
P X 212 Y
REVIEW AND RVALUATE Ply
DOCUMENT AIR QUALITY PINDINGS. MITIGATION/OFFEET MEASURES CONDUCT DISPERSION MODELING. gL
ON DMISEIONS BASIS. A
¥
[] . i ] .
2 . 21 i
DO CONCENTRATIONS EXCEED NO
PREPARE FORM 8§15, ARE IMPACTS SIGNIFICANT? _ STANDARDS!
ey \ .".-"
R T v "
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1?7 o [ase REVIEW ALTERNATE DESIGNS, v
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If alr quality is identified as a relevant impact (2-3), its
assessment would begin with a review of avallable data regarding the
existing air quality in the action area (2-5). This may be obtained from
previous assessment documents or contact with the appropriate air quality
controcl agency.

Next, a determination is made whether the action is located
in a state that has Indirect Source Review (ISR) regulations (2-6). If the
state has no such review, the assessment proceeds with the development of
an emission inventory (2-9). If the action i1s in a state with ISR and
the action's activity level exceeds the associated threshold criteria, then
the action must be analyzed and coordinated according to the ISR require-
ments (2-7 and 2-8). If under the threshold, the assessment proceeds to the
emission inventory phase (2-9).

An emission inventory would be prepared both with and without the
proposed action (2-9). This would generally involve the determination of
the daily or annual emissions of the military aircraft operating as a
result of the action. For large scale actions, the inventory could inciude
emissions from related base traffic or existing heating plants.

One of the most useful tools in developing the aircraft emission
inventory is the U.S. Air Force Report entitled "Aircraft Air Pollution
Emission Estimation Techniques-ACEE"1. This report presents a methodology
for use by base level environmental personnel to calculate annual aircraft
emissions and downfleld pollutant concentrations. Individual engine emis-
sion factors and other data is contained in the report. The U.S. Alr Force
Occupational Environmental Health Laboratory (OEHL) acts as the Air Force
consulting branch for questions involving Air Force air pollution emission
inventories.

Upon completion of the emission inventory, consultation/
coordination with the state/regional air quality agency (2-10) wou! | occur
to determine the action's conformance with the State Implementation Plan
(SIP) and/or if it had the poten. ial to cause carbon monoxide (CO) standard
violations, If it is determinec. .nat the action is not consistent with the
SIP, then mitigation or offset measures would be investigated (2-1i). If
there is no or very little potential for exceeding CO standards, then the
?nalyfis is completed and the results can be summarized and documented

2-15).

If there is the potential for CO standard violations, then
dispersion modeling should be performed (2-12). CO concentrations would be

1 Report No. CEEDO-TR-78-33, September 1978, Det 1 (AFESC/ECA, Tyndall
AFB, Florida 32403,
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calculated and compared to CO NAAQS to locate areas where violations may
occur (2-13)., If there are no violations, then the analysis is completed
and the results can be summarized (2-15).

If CO standard violations are found, then further considerations
must be given to operating procedures or alternative designs which would
reduce pollutants to acceptable levels (2-14). After these alternatives
and associated mitigation measures are evaluated, the resulting concentra-
tions are again compared to the standards, and if acceptable, the results
of the analysis and mitigation considerations would be summarized (2-15).

If dispersion analysis is warranted, several methods of investi-
gation are avallable, depending on the type of action. For example, fsr a
unit conversion, downwind concentrations can be estimated using thea
"ACEE Report" or the U.S. EPA's PAL model. For low level actions, concen-
trations can be estimated with the PAL mo-el, or, in more simplified
cases, with the Simplax 'A' models (see Section III). For the establishment .
of a new air base, the Air Force AQAM model (Air Quality Assessment Model) 1

may be used. The AQAM is a Gaussian plume dispersion model designed for Air :ﬂ
Force aircraft operations. It predicts hourly and annual downwind pollutant
concentrations based on operational profiles and appropriate engine emis- ]

slon rates. Most assessments performed by the Air Force would not require
the use of AQAM; its use would be limited to the larger scale actions or
specific research and development efforts.

e
.
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Upon completion of all the air quality analysis, the results
would be summarized and documented (2-15) for inclusion in the overall !
assessment report. N
Once all the impact analyses have been completed, the results ?f
are to be evaluated for significance (2-16). If the impacts are signifi- 5
cant, an Environmental Impact Statement (EIS) would be required (2-17). If t
the impacts were found not to be significant, the Finding of No Significant "
Impact (FONSI) would be the appropriate document choice (2-18). Air Force o
Form 815, "Environmental Assessment Certificate," would be completed and "]
would contain a recommendation as to the document cholce required. Q;
;z.'%
Y
i
éﬁ
X
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STATE IMPLEMENTATION PLANS
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One of the major tools used in the air quality assessment process
is the State Implementation Plan (SIP). This tool has its origins in the
Clean Air Act, which required each state to develop and adopt such a plan
(Section 110).
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The purpose of the plan is to provide for the implementation,
maintenance, and enforcement of the National Ambient Air Quality Standards
for each Air Quality Control Region within each state. The implementation
plan is the primary vehicle used by the EPA for the enforcement of Federal
air pollution legislation.

The principal parts of an implementation plan include:

. emission limitations, schedules, and timetables
for attainment of the primary and secondary
standards, including but not limited to trans-
portation controls, air quality maintenance
plars, and preconstruction review of direct
sources;

. provi:ions for establishment and operation of
appropriate devices, methods, systems, and
pioced ;res necessary to monitor, complle and
ans.iyx+ data on ambient air quality;

. a program to provide for the enforcement of
emission jimitations and regulation of the modi-
fication, construction, and operation of any
stationary source;

. adequate provisions prohibiting any stationary
source from emitting any air pollution in
amounts that will prevent attainment of any
ambient air quality standards;

. provisions that no major stationary source shall
be constructed or modified in any nonattainment
area if the emissions from such facility will
contribute to concentrations of any pollutant
for which a NAAQS is exceeded in such area; and

. provision for the incorporation of regulations o
for Prevention of Significant Deterioration k
(PSD) . N

:
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Thus the State Implementation Plan is a collection of regulations
and procedures, strategies and data, policies and technical memos: it may
offer guidance for the modeling of stationary source emissions; it may
list policies to be followed for nonattalmment and PSD areas; or it may
describe the scope of a Transportation Control Plan (TCP). Tt is likely
that all of this information would not be found in one document, but in
several related sources.
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Section 176(c) of the Clean Air Act Amendments of 1977 provides
the basis for the relationship between the SIP and Federal projects when
it essentially states that no Federal agency shall support or approve any
activity or action which does not conform to an SIP after it has been
approved or promulgated under Section 110 (of the Act). Assessment of
Federal projects, then, must include documentation and discussion of the
action's consistency with the SIP.

EERW =i

The development of a consistency determination is based upon an
evaluation/comparison of the airport project's impacts, sources, emissions,
pollutant concentrations, and mitication measures with tne appropriate
element or component of the implementation plan. For example, the evalua-
tion/comparison may ‘involve: pollutant concentrations and national/state
standards; emissions and offset procedures; emissions and pollutant in-

crements; or mobile source emissions and transportation control plan
strategles.
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AGENCIES IN THE ASSESSMENT PROCESS

It should be clear from previous sections that several different
: agencies become involved in the alr quality assessment process. These
N agencles are fcund at the Federal, State and local levels of government,

3
i and include:
;ﬁ . The U.S. Environmental Protection Agency (EPA);
a3 . The Federal Aviation Administration (FAA)/
4 Federal Highway Administration (FHWA)/U.S. Air
Force;
éé . State and/or local Alr Quality Review Agency/
e Board;
iy .+ Reglonal or local planning departments; and
= + The local airport sponsor.
iy
E;? On the Federal level, the Environmental Protection Agency (EPA)
el is charged by Congress to protect the nation's land, alr and water re-
sources. Under a mandate of national environmental laws focused on air and
% water quality, solid waste management and the control of toxic substances,
;q noise and radiation, the Agency strives to formulate ard implement actions

which lead to a compatible balance between human activities and the ability g
of natural systems to support and nurture life. ;
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To achieve the air quality goals, the EPA has issued the National
Ambient Alr Quality Standards (NAAQS) which limit various pollutant levels.
The EPA also issues guidelines and regul2“ions that are to be adhered to in b
order to maintain these standards. For areas that are currently exceeding 3
NAAQS, the EPA has published a timetable and schedule tov pe followed for 3

e these areas to reduce their pollutant levels. The EPA would seldom get d
f involved in early project review with an airport owner, but could become g
e a "cooperating agency" to the FAA during the EIS process. As a cooperating
nz agency, EPA would be responsible for developing certain information for ;
s portions of the Environmental Impact Statement. :
'V.::' [
ﬂ; The FAA, FHWA and similar agencies have taken the provisions of !
& the Federal legislation and incorporated them into their own assessment q
o procedure documents. These agency documents provide guidance and analysis l

N procedures for the disciplines to be studied. In the early assessment
e tasks, the FAA would have the responsibility to comment on the scope, type,
v and procedures for the technical air quality investigations in order

1I-19
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to insure consistency with the Administration's environmental guidance and
related legislation., The FAA could also identify available resource mate-
rial to be used in the assessment. If parts of che air quality assessment
are subsequently used in a formal FAA environmental document, then the FAA
must take responsibility for its content and results.

The FHWA would become involved where major access road improve-
ments are part of the project to satisfy Federal EIS coordination requ-
lations. The FHWA could provide guidance on automotive emissions and on the
use of highway air quality modeling techniques.

AR S
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The U.S. Air Force, through its base level and command level
staff, would become directly involved if proposed military actions have
the potential for air quality impacts. Base level and command level person-
nel would be involved in the actual analysis, State/EPA coordination, and
document review. The Air Force OEHL would act as the consulting branch
on aircraft engine emissions.
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The State Alr Quality Control Board has a primary review respon-
sibility. They must also insure that all Federal and State guidelines are
observed. The State regulations may be more restrictive than the Federal
ones. This agency may also assist in evaluating the analysis procedures and
the degree of involvement that must be enjoined to obtain an acceptable
alr quality assessment. The State Board will also be able to supply histor-
ical records of the quality of the ambient air and help establish what
background air quality data should be used for the project location.

Thers may also be local Air Quality Control Boards that would
become involved in the airport action. They do not generally set policy
guidelines, leaving that to the State Air Quality Agency, but they would
have review responsibilities. Consultation with these boards 1s necessary
in order to obtain their approval of the project. Consultation with the
appropriate agency is identified in the overall Assessment Flow Chart. The

State and local air quality agencies are the sources of background data and
SIP components.
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There may be other environmental-related agencles that would
become involved jJn «n airport action. The State and local planning boards
would be able to comment on the existing land use around the airport
and may also provide air quality data on reglonal emissions.

Py
82y

The local airport sponsor (or consultant) has the responsibility
for developing the initial scope of the air quality assessment, consistent
with Federal and local requirements and othsr related impact disciplines.

e
-,

The sponsor or owner would be able to provide the necessary operational
data for the various study years along with physical data regarding the e
airport layout and future plans. !
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Thus, the air quality assessment for airport actions involves
coordination and input among agencies at many levels and at several impor-
tant points in the process.
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STATE ENVIRONMENTAL ASSESSMENT REQUIREMENTS

Since coordination with the states on air quality issues 1is
important and appropriate, an investigation was made of the state's gen-
eral environmental procedures and their specific air quality assessment/
processing requirements in order to help define the type and extent of the
coordination. This section summarizes the results of that investigation.

About one-half of the states have their entire implementation
plan approved, the remainder have partial or conditional approval. This
latter category includes those of which the EPA has accepted certain parts,
while zalling for revisions of the rejected portions. Most of t.\e sections
to be revised deal with nonattainment arwuas and strategles for these areas
to meet and maintain the National Ambient Alr Quality Standards as mandated
by the Clean Alr Act amendments., The affected states are in the process of
revising their SIP, or have revised it and are waiting for EPA approval.

Several of the states have Indirect Source Review (ISR) regula-
tions. In a fee states these regulations only apply to small localized
areas. The states that do have indirect source review have established
threshold levels above which the review is necessary. These thresholds are
based on elther parking lot capacity, highway annual dally or hourly
traffic volume, airport passengers per year or volume of airport opera-
tions. Alrports with operations or volumes below the thireshold level
would be exeinpt from the review. These threshold numbers vary among the
states; each would have to be checked individually to determine if ISR is
required.

In addition to each state's SIP, most states have thelr own
Environmental Regulatlions that determine overall assessment procedures.
These regulations are usually similar to NEPA, yet differing in that
projects of statewlde signiflcance are the focus of studies to determine
Impact. These regulations contain guidelines for document processing
and methodologles to be used for analysis., If It 1s necessary to obtain
permits to operate or construct the proposed facility, the instructions and
tipes of permit would be included within the State Environmental Regula-
tions.

Few states have any formal type of procedures for early project
consultation to discuss a project's potential air quality (or other)
impact. Some states have environmental project review forms that have to be
completed and submitted. These forms, which contain general information
about the project and its expected emissions, are usually used by the
agency to perform their own analysis for determination of SIP consistency.
These forms generally apply to stationary sources rather than mobile
sources.
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}g The state agencies investigated stated that they would welcome
B the opportunity to meet with the project managers/officers and outline
A potential project impacts; thils meeting would have to be initiated by

the agency/sponsor/air base conducting the assessment.

i'_\._

;ﬁ The states use a combination of factors to determine conformance
5: with the SIP. The most common are: (1) the project's emjssion totals; (2)
T the air quality impact or concentration generated by the project; (3) and

0
.
[
o
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v

t

the allowable PSD incremental growth. The states would check to determine
if the project would delay or impede the attainment of air quality stan-
dards and if the project would contribute to the exceedance of the stan-

dards. In PSD areas, the project would also be examined to determine its 5
consumption of the PSD increment.

Most states identify aircraft emissions separately in their
emission inventories. A few states even distingulsh between commercial
and military aircraft emissions, but this is a rarity. The states that
identify aircraft emissions also account for future aircraft emissions
in their Incremental growth totals listed in the SIP. The remaining states
include alrcraft emissions in their summaries of areas sources or as
miscellaneous sources. These states generally do not have the means to

distinguish and separate aircraft emission due to the low level of aircraft
operations.,
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Most states reauire dispersion modeling when the project has the
potential to exceed ambient air quality standards or create additional
carbon monoxide (CO) hot spots. When the project is in a nonattainment
area, CO modeling is also usually required. Those states that have Indirect
Source Review requirements would require CO modeling for all projects
subject to indirect source rules. A few states require CO modeling when:
(1) the project is not accountable in the SIP, or (2) the project is
planned for years beyond SIP-modeled years, or (3) if transportation
assumptions used are different from thuse used in the SIP.
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Each proposed project has to be evaluated on its individual
basi., depending on the type of project and the state involved. Some
states have stricter regulations than others. Tihe best guidance to follow
is to provide the opportunity for consultation with the appropriate air
quality agencles early in the assessment process.
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% UNIQUE/SPECIAL ALIRPORT PROJECTS A;;
_( Frequently, the analysis of airport actions is complicated by the
g location of the project or the number/type/layout of sources within the
’« project. When an airport action is near a large metropolitan area, it will
~ frequently be in confllct with surrounding land uses, influencing the

i project layout and operation.

5 Another problem that can arise in a large airport action is the 4

i diversity and complexity of sources. The most commonly occurring problems i

i arising from larger airport actions include:

Y

s « numerous runways and taxiways with frequent .

crossings; ]

r « Pparking lots or garages located near the ter- ;.E:"

o minal area, contributing to terminal curb side R

'5 congestion; ;ﬁ_;

L + complex roadway system which would involve con- "j

A trolling access and regulating flow of traffic; %

2 g'.;:‘

] . terminal curb side located in areas where air- "

L flow is restricted with congestion developing

from stopped vehicles; "

. heating or power plants that may recuire fuel ";:j:

storage areas (coal yards); and g

. fuel farms where there can be a large bulld-up ;

of HC emissions from frequent fuel handling; .;ﬁ_

Ny

These unique problem areas may be present singularly, but in a

large airport, more than one can be expected to be encountered. Each source L

type iIn an area of conflict would require a different analysis procedure. o

Each source or point of conflict should be analyzed and dispersed sepa- o

rately. The total pollutant impact at any receptor point would be the "]

result of adding the contribution from each source to that selected point. 1

Where there are relatively large contributions of HC from fuel facilitles, v

or where a tunnel effect is created at curb side, the assessment process R

and documentation may include monitoring of amblent conditions. g

y
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MITIGATION OF AIRPORT POLLUTION

One of the major considerations in any impact investigation is
the ability to mitigate, if not eliminate, the adverse impacts of project
development or implementation. Mitigation for potential airport air quality
impacts would be directed at reducing the overall emission inventory and
the pollutant concentrations at selected receptor points. '

Abatement strategies to mitigate air pollutant impacts can be
used during both the construction phase and the operational phase of an
airport project. During the construction phase, measures can be employed to
control or restrict open burning of spoil materials, to reduce sediment
runoff by exposing a minimum area of land, and using water or stabilizing
agents to control dust and particulate emisaions.

The abatement strategies implemented during the construction
phase are fairly straightforward and principally a matter of enforcement.
The cperational phase of an airport project, on the other hand requires a
larger set of more complicated abatement strategies. Each of the source
types has a number of abatement strategies assoclated with it.

The primary source, aircraft engine exhaust emissions, can best
be controlled by engine modifications and redesign, methods that can not be
controlled by airport planners. The only procedures that can be utilized
during airport operations are modifications of ground operations. These
procedures would include increasing idle speed, use of minimal number of
engines for taxling, reducing the length of taxiing, and minimizing the
time waiting to park at a terminal and shorten queuing at departure run-

ways. The types of measures may require planning revisions to the airport
layout.

The second major source of pollutants at airports is the auto-
motive engine exhaust, especially when each is idling or moving at a low
rate of speed. High levels of vehicular pollutants occur at the terminal
curb side. Planning efforts can be made to reduce congestion in such areas.
The service roadways should be designed to restrict the number of signal
controlled intersections and to maintain constant travel speeds on such
faclilities. Parking areas should be located and designed to reduce conges-
tion at the terminal facility. There should also be sufficient gates in
each parking area to minimize departure waiting times. Various forms of

mass transit could also be offered as an alternative method to arrive and
depart from the airport.

The aircraft ground service vehicles could also be controlled to
reduce pollutant levels. Currently these vehicles are classified as off-
the-road vehicles not subject to emission controls. The easiest method

would be to use only vehicles that are electric or propelled by propane
gas.
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i Emissions from maintenance facilities and heating plants can be ;
-3 controlled by installing various control equipment on smoke stacks or other

Lo
i T PP e e
]. P PR

normally emit fewer pollutants,

emission outlets. Heating and air condition plant emissions are also 1
depeadint on the fuel being used, buildings being serviced and the condi- ‘j
tion of equipment being used. Equipment that operates efficiently will 4
4
1

The last major source of pollutants from airport activity is from
the fuel farms. A fuel-handling and fuel-storage system will generate a
significant quantity of HC. The leakage can be most readily controlled
through the installation of a vapor recovery system. Emissions can also be
controlled by reducing the number of times the fuel must be handled. A
closed system from the fuel tank farm to outlets located near aircraft
parking areas would be the most eificient method to employ.
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Bubble Policy

One abatement strategy that can be applied to the entire airport/
air base facility is an application of the EPA Bubble Policy. Under the
Bubble Policy, all the emission points at a facility are treated as being
under a giant bubble with only one release point to the atmosphere. The
bubble can be applied to both a single source or a combination of sources
located in close proximity to one another. This allows a relaxation or
elimination of pollutant controls at a source where costs are high in
exchange for compensating increased controls on sources where costs are
low.

This policy would give the airport/air base operator greater
flexibility to meet current or future air pollution control requirements,
makes new control approaches profitable and can save the airport/air
base operator millions of dollars annually over the cost of conventional
controls.

Bubbles are not usually applied to civil air carrier airports
where most sources are mobile. On the other hand, a bubble could be applied
to an air base which usually contains both mobile and point sources.
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SECTION IIXI: ASSESSMENT METHODS AND MODELS

INTRODUCTION

The previous section has outlined and highlighted the various
steps in the overall air quality assessment process. This section focuses
on the available techniques and methodologlies to be used if it is deter-
mined that the particular proposed action indeed requires assessment.

The assessment of air quality involves two activities: (1) the
development of an emission inventory, and (2) the calculation of the
dispersion of these emissions to produce a concentration. The distinction
between the two was mentioned in the previous section of this handbook: the
inventory 1s the total amount or weight (pounds or kilograms) of pollutants
generated during a specified time period (i.e., day, year); whereas, the
concentration is an expression of an amount (weight) of pollutant per a
unit volume of air for a given averaging period. When a detailed assesamen®
is required, both indices of air quality impact may need to be investi-
gated. This section outline. the procedures for conducting an emission
inventory and discusses the range of techniques for determining pollutant
concentrations.,

SOURCE _AND USF OF EMISSION FACTORS

A key element in the assessment of air quality impact is the
emission factor for each identifiable source within the proposed projeot
or action. An "emission factor" 1is the rate at which the pollutants of a
source arc cmitted, usually expressed in terms of pounds (kgs) per unit
of time of operation. The emission factors and their sources will be
discussed in terms of each major airport source.

Alrcraft

Each type of aircraft in the project's fleet mix has a particular
engine type with its own particular emission rate. For example, a Boeing
707 aircraft has JT3D-7 engines, a Boeing 727 uses JT8D-17 while a Boeing
747 could have one of three types (JT9D-7, JT9D-70 or RB211-524). Table
3,2.1-1 in AP-421, 1ists aircraft types and their most commonly used
engines. The Alr Force ACEE Report has detailed information on military
aircraft.

1 see Refersnce 14 in the Annotated Reference List in Section V.

ITI-1

..............................

PR T X v o

Lt
P LX)

a3
Ayt

LERD st ST )
’.l UK
P A 4

A, e Tt Taa

FeasTe e 0

S S

-
aw e

_'_.".:l B -'x"



== - x Sy fpm%y SeuTR-X DTt LtT L
SAMALYS LRSI, ARSI

RIS T~ ERTELA

e aa

St an

.
-----

" Two types of data are available for each engine type: modal
emission factors (pounds pollutant per hour at each operating mode); and

~emission factors per aircraft landing-takeoff (L10) cycle (total pounds
"~ pollutant per LTO).

‘ Engine emission data is based on the aircraft's landing and
takeoff cycle. A landing-takeoff cycle includes all normal operational
modes performed by an alrcraft between the time 1t descends through un
altitude of 3,000 feet (910 meters) on its approach, and the time it
reaches the 3,000-foot (910 meters) altitude after takeoff. Each class
of aircraft has its own typical LT0 cycle, separated into five distinct
modes: (1) approach and landing; (2) taxi-idle in; (3) taxi-idle out; (&)
takeoff, and (5) climbout. Operating times at a congested airport for each
mode of the cycle as well as both types of emission factors are listed in
AP-42, When aircraft do not operate in a congested airport or where other
unique conditions exist, the preparation of a special LTC for the project

may be appropriate.

If a particular aircraft mode is not listed in the referenced
tables, this does not mean the emission factors cannot be calculated. The
engine emissions or emission index as well as the fuel flow rate can be

obtained from the manufacturer and the modal emission rate can be calcu-
lated.

As an example, carbon monoxide emission rate for the Pratt and
Whitney JT9D-7 gas turbine engine would be determined as follows:

Mode: idle

Fuel Flow: 1,843 lbs/hr

Emission Index: CO - 77 1bs/1,000 lus fuel (idle mode)
Emission Index x Fuel Flow = Modal Emission Rate

1 lbs CO
- 10 CO_— x 1,849 1bs fuel _ 445 37 163 €0 pop engine

This rate applies to each hour of operation in the idle mode.
Similar procedures are used for the other modes and pollutants.
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é Automobiles ‘ﬁ
j Automobile engines, unlike aircraft engines, are classified by

R type (light duty, heavy duty, etc.) and not by manufactur¢r. Many variables
3 affect the computation of the emission factors. These include:

. Operating Mode

The four general operation modes are idle,
acceleration, constant speed (cruisingj, and
deceleration.

. Vehicle Mix

Highway vehicles are divided intn two cate-
gories, light duty and heavy duty venhicles.
Within each category, power plant and fuel
variation result in significantly different
emission characteristics. The resulting sub-
categories are: light duty gasoline powered
vehicles; light duty diesel powered; light
duty gasoline powered trucks; heavy duty gaso-
line powered vehicles; heavy duty diesel powered
vehicles; and motorcycles.

. Application of Control Devices

Starting in %968, iight duty vehicles contained
exhaust emission controls. These exhaust emis-
sion controls deteriorate with time, thus
causing higher emissions over time.

. Vehicle Age Distribution
The aging of highway vehicles causes deteriora-
tion in vehicle engines, vehicle exhaust systems
and catalytic devices, creating higher rates of
exhaust emissions.

. Operating Speeds

Emission rates of highway vehicles are directly
related to vehicle speed. As operating speeds
increase, emissions of CO and HC decrease, while
those for NO, increase. Changes in speed also s

I11-3




contribute to higher emissions, since emissions
of HC and NO, in the acceleration mode are
significantly higher than those at a constant
speed.

Using these parameters, emission factors can be calculated for
autos vith the methodologies and formulas contained in AP-42 or through
the utilization of the computer model, MOBILE II. The emission factor
obtained by either method will be an average emission factor in grams per
vehicle mile for a characteristic vehicle mix for a particular calendar
year. These emission factors are available in tabular form from the Federal
Highway AdministrationZ? and can be used for simple scenarios.

3% v

Service Vehicles

P o5 A

Emissions from airport service vehicles, like automotive emis-
sions, are dependent on vehicle age distribution, average vehicle speed,
and mode of operation. Normal activities encountered by service vehicles .
involve average operating speeds and variable running times. Their emis-
sions are thus related to vehicle fuel consumption. The emission factors

are expressed in units of pounds of pollutant per gallon »f fuel consumed
-(gas or diesel).

.

-

Service vehicles are currently classified as off-road vehicles
and not subject to emission controls. For each pollutant, only one emission
factor has been developed for all gasoline powered service vehicles, and
one for all diesel powered vehicles. The methodologies used in computing
these emission factors along with the emission factorsi are contained in
EPA Report APTD-1470,3

T TPy St S o

R g T

Stationary Sources

The emission factors for stationary or point sources are deter-
mined by the process to be analyzed, equipment to he used and the type of
fuel burned. The type of fuel to be used will usually exert the greatest
influence on the type ard quantities of pollutants that will be emitted.
AP-42 1ists emission factors for most types of stationary sources.

2 Mobile Source Emission Factor Tables, FHWA, Washington, D.C. Technicai
Advisory T6640.1, November 16, 1978.

’V
’
4
"y
]
"

3 See Reference 11 in the Annétated Reference List in Section V.

[RPEY hor-oi SIS I

I1I-4

T B TTa e T2 T

------

N " “ e e~ ST . - - L . ) JE ARSI
LR T N T S T ] L] - - 3 ~- ~ - . . . - . . - - . - L - -
R N N N S S I T I T e A T T A



]

;- Y e 9N ;& A ..
SLAFLEAL L

L

EE R =
PN STL SEY

SAy

L3 -’_l_-;) 5

-z
19 2

Tema
f i

=

= . -
.. -

I-ﬂ
o
.‘;’
.;.‘
74
3

Ll
w!
}‘.a
N'
'« !
lz‘
'i
A
5
N

........

EMISSION INVENTORY

Purpose ‘and Uses

The inventory of emissions yields the total amount of pollutants
emitted by the project in a day's or year's operation and gives an indica-
tion of the magnitude of its potential impact. The flow chart identified
when the inventory would be determined in the assessment process.

Though the units of the emission inventory (pounds) are not
directly comparable to the national standards, the emission inventory can
be used in several ways in the overall assessment of the project. The first
way in which the inventory can be used is in the comparision of alterna-
tives. Alternative layouts or procedures may produce varying emission
totals. Minimization of total air quality emissions may be a factor in the
selection of a preferred alternative.

The second manner in which the inventory can be used is in the
comparison of er.isting totals with future totals, both with and without
the project. This will provide a direct identification of the impact of the
proposed action. This compariscn may reflect tradeoffs between the expected
increase in airport operations and traffic, and the decrsase in future
emission rates.

The third way in which the inventory can be used is in the com-
parison with published inventory data for the county or region. Most
published air quality data is in the form of an inventory for various
sources in the political/planning area. The comparison will disclose the
actual relationship between the project's emissions and all other major
sources in the area.

Data Requirements and Methodology

To begin the inveatory, the various sources associated with the
action should be identified. All potential sources will be categorized as
either stationary sources or mobile fources. The type of source will
dictate which methodology and procedures will be required to svaluate
its potential emissions.

For aircraft sources, data is required regarding the daily number
of LTO cycles for each type of aircraft, the modal emission factors. and
time spent in each mode. The modal emission factors can be obtained from
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AP-42 or the Air Force "ACEE Report" as discussed previously. Using the
modal emission factors and the times in mode, a pollutant loading factor
can be obtained for each aircraft:

Pollutant loading factor (per pollutant) = [Idle
Modal Emission Factor (lb/hr - engine - LTO0) x
Time in Mode (hr)] + [Takeoff Modal Emission
Factor x Time in Mode] + [Climbout Modal Emission
Factor x Time in Mode] + [Approach Modal Emission
Factor x Time in Mode].

The times for each mode should reflect the actual operating
conditions at the a’rport. Typical modal times for larger metropolitan
airports are listed in AP-42 for civilian aircraft and can be used as a
guideline for selecting actual times to be used., For military aircraft, the
U.S. Alr Force publication, "Aircraft Pollution Emission Factors and
Landing and Takeoff Cycles" (AFWL-TR-74-303) can be used. For example, the
pollutant loading for a jet using the JT9D-7 engine would be:

[142.4 1b/hr - engine - LTO x ___7_23 minutes;

[3.23 x 351 + [6.6 x 121 + [us.62 x 2507 -

48 lb/engine - LT0

This pollutant loading factor 1s then multiplied times: (1) the
number of LT0's per day; (2) the number of engines for that aircraft to
obtaln the total emissions for the day for that pollutant for each air-
craft. For the same example, the daily emission total would be:

Emissions = [48.15 1b/LTO - engine] x [2 LTO/day] x
[4 engines] = 385 pounds per day of CO for the
subject et

The daily emissions would then be summed for all aircraft types
for each pollutant and for each study year.

For automobiles, data should be obtained for vehicle mix, average
travel speed, length of average trip or length of roadway links in the
access system, and the volume of vehicles (the average dally traffic for

p
"
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each study year). As discussed previously, the auto emission factors can be N
computed by using the MOBILE II computer program or by hand calculations o
using data provided in AP-42. [

The pollutant emission factor for a desired speed and the desig-
nated study year would be multiplied times the average trip length or
roadway link times the volume of daily traffic on that link. A typical -
calculation would be: St

Given:

CO Emission Factor for 1980, speed 55 mph - 31.61 gm/mi
Daily Average Traffic - 3,176 vehicles
Length = 1 mile

Emissions = 31.6% gm/mi x 3,176 vehicles x 1 mile =
100,393 gm/day + 453,592 gm/lb = 221 pounds per day

of CO Emissions on a link of the access system.

The daily emissions would then be summed for all links for each
pollutant and for each study year.

Another source of emissions at airports are the vehicles that
service the aircraft. The number and type of service vehicles is determined
by the types of aircraft which use the airport. Once each particular air-
craft volume is determined then this volume is multiplied times the service
time for each vehicle that is required then times the fuel consumption rate
indithen times the vehicle emission rate. An example of thls type of calcu-

ation 1is:

Given:
Tractor Time for Service of a 747 = 155 veh-min

One 747 per day

Fuel Consumption Rate = 1.80 gal/hr %
Operation Time = 1 x 155 veh-min x Z%'%%ﬁ = 2.58 veh-hr/day
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Fuel Consumption = 1.8 gal/hr x 2.58 veh-hr/day =
4.64 veh-gal/day

CO Emission Rate = 2.20 lb/gal

Daily CO Emissions = 4.64 veh-gal/day x 2.20 lb/gal =
10.22 lb/day.

Typical stationary sources located at airports include fossil
fuel burning smoke stacks and fuel farms. For stack analysis, the operating
features that are assoclated with the source must be known. The operating
features would include the type of fuel being used, the ohemical com-
position of that fuel, the rate at which the fuel is being burned, tem-
perature of escaping aases, and the average ambient temperature. If
detailed data is not available, then the emission rates listed in AP-42
should be used to approximate the stack emissions. While the physical
characteristics of the stack (height, size) are not needed to determine
the total emissions, consideration must be given to any emission control
devices that are to be used (scrubbers, bag houses).

The emission inventory for each stack would be computed by
multiplying the derived emission rate for each pollutant per stack process
times the amount of fuel consumed times the number of hours of operation
during the day. A typical caloculation would be:

Daily Emissions = 20 1b of 503 x 5 ton/hr x 1%335

1,000 1b/day of S0 emitted

Fuel farms, while classified as stationary sources, are analyzed
differently. To determine emissions from fuel tanks, data must be obtained
regarding type of containers or tanks to be used, the type of fuel, the
amount of fuel to be handled per day, and the sequence of fuel handling.

Emissions from fuel farms are primarily generated each time the
fuel is handled. The emissions are composed predominately of hydrocarbons
(HC), which contribute to ozone formation. The HC emission rate is deter-
mined by the particular brand of fuel. To obtain thv daily emissions, the
em)ssion rate 1s multiplied times the number of gallons to be consumed or
handled, An example caloulation is:

III-8
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0 Given:

Emission rate for jet fuel = 0.55 lbs/103 gal of
fuel

Usage rate - 600,000 gal/day

Daily Emissions = 0.55 lbs/103 gal x 600,000 gal/
day = 330 lb/day of HC

While the sources previocusly discussed are the major emission
source classifications, other types of sources may be involved due to
the uniquensss of the proposed airport project. These types of special
sources may be included in AP-42 with generalized emission rates. If the
‘ sources are not discussed in AP-42 then coordination with the EPA or State
¥ Air Quality Review Board may be necessary to obtain their potential emis-
sions., :
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The results of each of these computations will be an emission
loading in pounds per day (or year) per pollutant for each type of source.

Ihese numbers can then be summed to find the total loading for the facil-
ty.
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MODELING TECHNIQUES

- The second aspect of a detailed air quality assessment in-
"volves emission concentrations. The basic purpose for conducting the

N concentration analysis is to assess the project's impact in terms of the
Eiy National Ambient Air Quality Standards (NAAQS). This section provides a
l discussion of the various techniques and methodologies for computing these
o concentrations. '
'h’ All of the techniques require the same general data requirements,
5 however, the more complex models require more detalled information than
" the simpler techniques. Basically, data requirements include: airport
! landside/airside layout features; operational data - number and type of
3‘6 aircraft and related surface vehicles; emission factors for all identifi-
o able sources; and generzl meteorological data, such as average wind speed
',.,‘3 and direction.
A
’: Modeling is generally performed to evaluate carbon monoxide
(CO) emissions only. As stated previously, the CO emissions are localized

short-term pollutants which lend themselves to this type of evaluation.
‘.:v" Numerous models, using different mathematical approaches, have
been developed for handling the various conditions and sources which may
o be encountered in the air quality studies for airport projects. The most
! commonly used models are listed in Table III-1.

X Some of these models have been classified by the EPA as Guideline
Models, i.e., one that when used properly produces results that are accept-
able to the EPA without a detalled explanation of model/ parameters. EPA
acoepts as guideline models only those models that have fulfilled a number
of verification and documentation tests. ‘

e

o~
-

AR
A ms at a = o

Some models may be part of a UNAMAP series. UNAMAP (which stands
for User's Netwark for Applied Models of Air Pollution) is a library of
air quality simulation models compiled by the EPA and available through the
National Technical Information Service (NTIS).

P T T LT
Par R e

™ This discussion will highlight the major points of each model;
o more detalled information is provided in the respective references listed
bt in Secilion V. All of these models are principally microscale dispersion
W models that are hest suited for assessing air pollution impacts on a
B localized scale, since they focus on areas in the immediate vicinity of the
N project under study.
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A dispersion model may be defined as a mathematic structure
which:

CTITTTEY el v v

+ Accepts data on source emissions, meteorological
conditions, geographic boundaries, etc. as
inputs;

. Computes the dispersion of pollutants by the ?
atmosphere; and :

. Produces output data on the concentration
of pollutants over the area of interest for
specified vime periods. :

Thus, the dispersion model is a mechanism for translating emis-
sion data into ambient concentration estimates.

Dispersion models can be divided into two categort@s: models E
for non-reactive, inert pollutants such as CO and TSP, and models for '
reactive pollutants such as NOx and 03. There are a wide variety of models

available to analyze non-reactive pollutants. These models, once given
meteorological conditions and emission rates as inputs, compute primary
pollutant concentrations for the averaging time(s) of interest, 1i.e.,
one~-hour to annual averages.

Modeling of reactive pollutants is much more difficult. The :
basic problem in studying these pollutants is that they form secondary
pollutants whose prediction is very difficult due to the complex nature
of photochemical reactions.

Mathematical models used in estimating future pollution levels
resulting from aircraft or airport actlions require meteorological param-
eters as inputs. These include parameters such as wind speed and direction,
atmospheric stabllity, and mixing heights. These meteorological parameters
are used to find the direction of pollutant transport, the receptors which
will be affected, and the most probable and worst pollutant concentrations
which can be expected at these receptors.

Microscale modeling determines the pollutant levels adjacent to
the particular project. Meteorological inputs needed for the dispersion
models require worst and average dispersion conditions for short duration
and long duration model -~tudies. Meteorological inputs required for micro-
scale modeling include:

III-12
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. Most probable and worst case stability classes;

. Predominant wind direction obtained from wind
roses; and

A A

‘
L BRSPS

wex A

. Average wind speed.
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I
x
H
i
:

¥

Aircraft sources can be mudeled using either accelerating air-
craft models, such as Simplex 'A,' or the more complex source models such
as PAL, AVAP, and AQAM.
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Simplex 'A'“ (Accelerating Aircraft Sources)

The FAA is developing a serles of user-friendly atmospheric
dispersion screening models to facilitate air quality assessments by
field personnel.

The first model, Simplex 'A,' for which a user's guide 1s avail-
able, calculates concentrations from departing aircraft and has been
programmed for the He:vlett Packard 67 and 97 desk calculators.

Simplex 'A' is an integrating puff model for an accelerating
point source. Downwind receptors are assumed to be at ground level and
recelve concentration doses from each emlssion puff. The dose from each
emission puff is summed to give the total dose due to a complete takeoff
event. During engine operation an exhaust tail is created behind the
engine. While the geometry and emission rate variation along this tail
have not as yet been quantified, preliminary measurements and observations
have permitted the selection of values for the length and number of emis-
sion release points in the emission tail. While the sensitivity of pollu-
tant concentration to the length and number of assumed release points in
the tall varies with the location of the receptor, a tail length of 225
meters with three equally spaced emission release points was found to
reflect nominal values that were relatively insensitive to moderate changes
in these parameters. The following equation 1s used in the puff iteration
process.

R S b

R I * AN

4 See Reference 22 in the Annotated Reference List in Section V.
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where
Symbol Definition Units
X = Receptor exposure or dose ppm-sec
Y = Crosswind distance meters (m)
oz = Standard deviation of plume concen-
tration in the vertical direction m
" oyr = Standard deviation of plume concen-
tration in the crosswind direction m
U = Wind speed meters/sec
Qr = Total emissions during an emission
release grams
H = Effective height of emissions m

The resultant pollutant concentration (x) is expressed in units
of ppm-sec. To determine the average concentration from the Simplex model
over a one hour time period (for compatibility with a particular short-term
standard), the dosage must be divided by 3,600 seconds.

. A more detailed explanation in the use of the Simplex 'A' model
‘and a program listing can be obtained from the Federal Aviation Adminis-
tration's Office of Environment and Energy. .

An advanced version of this model which has been expanded to
accommodate line, point and area sources is under joint development by
the U.S. Air Force and the FAA. This complex source model, which has
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been programmed for a microcomputer, is interactive and able to accept
source and receptor coordinates graphically. This model is identified as
the Graphical Input Microcomputer Model (GIMM).>

Complex Sources

A Gaussian-Plume Algorithm for Point,
Area, and Line Sources (PAL)6

PAL is a multi-source computerized Gaussian-Plume atmospheric
dispersion algorithm for estimating concentrations of non-reactive pollu-
tants. Concentration estimates are based on hourly meteorology data and
averages can be computed for averaging times from 1 to 24 hours. Six source
types are included in PAL: point, area, two types of line sources, and two
types of curved path sources.

The treatment of point sources in PAL is similar to that in many
other air quality simulation models. In order to calculate plume rise
and dispersion, the stack gas temperature in combination with stack gas
volume flow, or stack inside diameter and stack gas velocity are required.

Area sources may be squares or rectangular in nature but their
boundaries must have a specific orientation. There are no special restrio-
tions about source size. Source information needed for analysis are area
source strength (concentration density) and size. '

- .(" '~ - .
i S e

ek

=

The two types of line sources are the horizontal and the special-
ized line sources. Line sources of finite horizontal extent, either single
or multiple lanes of traffic, can be considered by PAL. In order to compute
a 1-hour average, the line source strength, number of lanes, and length of
roadway must be obtained. '

The speclalized line source subroutine is used to compute impacts
from runways or taxiways. It takes into account a changing effective height
of source from one end of the source to the other. It will also consider
varlations of the emission rate from one end of the source to the other.
The data required for this part of the analysis consists of an emission

5 rate, height at each end of the source, length of source, and speed at each
: end.

>, .'....»- i 2GR U KL P
r34 “A;L..."_.i.“ 3 AP

YN
(8 383

5 Segal, H.M., Microcomputer Gr:phics in Atmospheric Dispersion Modeling
{scheduled to be published in the March or April 1983 issue of the-
Journal of the Air Pollution Control Association).

]
ey
TR

6 See Reference 7 in Annotated Reference List in Section V.
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The two types of curved path sources are similar to the two types
of line sources, and include a horizontal curved source and a specialized
curved source. The input for each is the same at the horizontal line
sources with the exception of allowing the source to operate on a curve

‘with a constant radius.

The input source strength for a specialized line source (runwayl
is expressed in units of gm/sec; the resultant concentration from aircraft
is in gm/m3,

Alrport Vicinity Air Pollution Model (AVAP)7

The Airport Vicinity Air Pollution Model is a complex computer
model for a civil aircraft analysis. This model is unique in that it
incorporates an extensive airport source emission model. However, consider-
able expertise and time are required to obtain and enter this source data.

Hourly average pollutant concentrations are computed for a pre-

‘determined number of 24-hour cycles using hourly meteorological data and

emission data. The concentrations are computed for selected individual
receptors or a grid of uniformly spaced receptors. The contributions of

. three distinoct source classes are computed for each pollutant species by
. performing an emission inventory for each source. These classes are air-

oraft sources, non-aircraft airport sources and environ sources. A summary
report is tabulated and printed at the end of each 24-hour period. It
tabulates, for each receptor location and pollutant species, the 24-hour
average concentration due to each source class as well as the average total
concentration.

This approach will show which source class is contributing the
most to any one point, thereby focusing on areas of possible mitigation.

This model was developed through FAA's Research and Development

efforts and i{s explained in more detail in the appropriate reference in
Section I, :

Air Quality Assessment Model (AQAM)

The Air Quality Astessment Model (AQAM) is similar to the Airport
Vicinity Model and is used for military operations. It provides for up to
fi?ty aircraft types and a complete array of mobile and stationary ground
sources., It uses Gaussian point, line and area source dispersion equations

7 See Reference 17 in the Annotated Refs«icnce List in Section V.
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This computer model was designed to predict carbon monoxide con-
centrations using a mechanical mixing cell. The model treats the region
directly over the highway as a zone of uniform emissions and turbulence.
This zone of emission mixing and turbulence is caused by the motion of
the vehicles with winds parallel to the highway alignment.

c

Y -
! The most commonly used computer models in assessing air quality ?f
! impacts from highway segments are: gﬂ
5 x
% . The California Line Source Model (CALINE) -
. The Highway Air Pollution Model (HIWAY) ™
1y ;ﬂ
& The California Line Source Model (CALINE)S ﬁ%

Beyond the mixing 'cell, the Gaussian line dispersion formula
1s used in several different forms, depending on highway design, relative
elevations of sources and receptors, and wind orientation to reliably

predict pollutant concentrations for receptors located within 150 meters
of the roadway.

This program can be used to estimate carbon monoxide concentra-
tions due to highway facilities based on traffic forecasts, vehicle mix,
distance from the road and local meteorology.

i

The version of CALINE currently being used is known as the CALINE gi

3 model. This program is also available for use on a programmable hand o
calculator. Ej
2

The Highway Air Pollution Model (HIWAY)?

Ty

—y—— -
ay r-f

PR s 3 Tt
S 3% = - fos

Fortet -l L atlte
PN B

The HIWAY computer model is a steady-state Gaussian model that
determines pollution concentrations downwind for at-grade and cut-section
situations that are located in relatively uniform terrain. Hourly pollution
concentrations at downwind receptor points are found by trapezoidal in-
tegration of the pollutant concentrations produced by a number of point

bl

>
F¥a

sources placed at equal intervals along the line source. This spacing is E@
successively halved until the total concentration at a receptor point does &ﬂ
r
FE
8 See Reference 23 in the Annotated Reference List in Section V. o
9 See Reference 5 in the Annotated Reference List in Section V. g;j
%
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not change significantly by further halving of the spacing between point
sources. This model can be used for any wind direction, any highway orien-
tation, and any receptor location.

The input to HIWAY consists of identification information, high-
way parameters, emissions from each lane (grams/m-sec), and meteorological
and receptor information.

The HIWAY version that is currently in use is identified as
HIWAY 2. '

In addition to these computer models there are also manual
methods available to assess air quality impacts from highway segments.
These procedures are described in the text "Guidelines for Air~0ua11t8
Maintenance Planning and Analysis, Volume 9: Evaluating Indirect Sources"?
and in a CALINE 3 graphical metnodology.!1 ‘

An. indirect source as used in this guideline is any facility that
attracts mobile source activity with carbon monoxide (CO) emissions. Thege
guidelines provide a comprehensive manual methodology to assess botrh the
one and eight hourly CO impact. '

This methodology encompasses a three part procedure. First, the
physical characteristics of the roadway/parkirng area network and the
projected traffic demand volume are used to determine various aspects of
the traffic flow. Second, these traffic features, together with other
amblient parameters are used to determine accompanying modal CO emission
rates. Third, these emissions are inputed to an atmospheric dispersion
analysis that considers variations in source type, wind speed and direc-
tion, stability, road/receptor orientation, and terrain roughness. The
evaluation procedure is simplified using a series nf annotated work sheets,
graphs and tables.

Area Sources

In addition to line source, automotive emissions will also be
generated in parking areas including both elevated garages and at-grade
lots. These emissions will also need to be assessed and their potential
impact analyzed.

10 See Reference 15 in the Annotated Reference List in Section V.

11 CALINE 3: A Graphical Methodology and Procedure for CO Concentrations
Near Roadways, FHWA, December 1980.

II1-18

...........

War v v e
p O YA I XA

MBI ) &3

LLLLIAY.

[
o
!
rel
b
o
Y
I
-
A
A




oail Mt Yadh Al MetENalb il el Al
WW,\-‘»_—{-W‘-«—-M T ST NI

.............

- ~ . " . -V
oo e N LA I Tt it R T B
R L T B P ) [ PR e LI A

There 1s a provision within the PAL program to analyze parking
lot emissinns. The data requirements as well as the output concentrations
are discussed in the previous sectlon. Parking lot emissions can also be
analyzed using the methodologies and procedures contained in "Guidelines

for Alr Quality Maintenance Planning and Analysis, Volume 9: Evaluating
Indirect Sources," .

Point Sources.

'Point sources, while not collectively a major pollutant source at
alrport facilities, may need to be addressed.

The following three EPA point source computer models use Briggs'
plume rise methods12 ang Pasquill-Gifford dispersion methods described in
the Weokbook of Atmospheric Dispersion to calculate hourly concentrations
for stable pollutants. The three point source models are:

PTMAX

This program performs an analysis of the maximum shortterm con-
centration from a single point source (stack) as a function of stability
-and wind speed. Required inputs to the program include ambient air tempera-
ture, emission rate, physical stack height, and stack temperature; either
stack gas volume flow or both the stack gas velocity and inside diameter at
the top are required. The program computes effective helght of emlission,
maximum ground level concentration, and distances of maximum concentration
for each condition of stability and wind speed. .

PTDIS

This program calculates ground-level concentrations for various
downwlind distances for specified meteorology. Input requirements include
both source and meteorological conditions. The primary output of the
program consists of a table with height of emission, concentration for each
downwind distance, values of dispersion parameters for each distance, and a
relative concentration normalized for wind speed and source strength.

11 Briggs, G.A., "Plume Rise" TID-25075, Division of Technical Information,
Atomic Energy Commission, Oak Ridge, Tennessee, 1969.
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A This nrogram calculates hourly concentrations at up to 30 recep-
i tors from up to 25 point sources. Required inputs to the program consist of
% the number of sources to be considered, the emission rate, physical height,
N stack gas temperature, volume flow or stack gas velocity and diameter,
| and the stack locations. The number and location of receptors, as well

as their height above ground are also required. Con3ientrations for a number
) of hours up to 24 can be estimated, and an average concentration over this
4 time period 1is calculated. The hourly meteorological information required

consists of wind direction and speed, stability class, mixing height, and

ambient air temperaturec.

e
DLAALS

v
S MTEIY

There is also a subprogram within the PAL model that use similar
methodology as discussed above to compute pollutant concentrations from
point sources. All the above models compute short-term concentrations
while the following program, the Climatological Dispersion Model (CDM),
computes long-term pollutant concentrations.

ARFRAAS

e
SOy

con

T

¥

The Climatological Dispersion Model computes long-term (seasonal
or annual) concentrations of quasi-stable pollutants at any ground level
receptor, using averac emission rates from point and area sources and a

ey

Joint frequency distrioution of wind direction, wind speed, and stability A
for the same period. Two pollutants may be considered simultaneously, the %
most frequent application being for sulfur dioxide and particulate matter. ﬁ.'"'
1,y

g

Other Point Sources l:;

In addition to stacks, statlonary source emissions occur from "3

fuel handling and storage. These emissions are the result of the evapora- NS
tion of liquid from storage tanks during the daily temperature fluctuations I;;;i
and from the displacement of fuel vapors when tanks are filled. The first 2]
example is called the breathing loss and the second is termed the working &
loss. L
'l"s';

Breathing loss is a function of the type of storage tanks, the ‘-,‘;j

daily temperature cycle, wind speed, fuel vapor pressure and a number of X
other very specific variables dependent on the type of fuel being stored. A
Working losses consist of hydrocarbon vapor expelled from the tank as a Z‘;j
result of emptying or filling operations. Filling losses represent the Ko
amount of vapor (approximately equal to the volume of liquid input) that R
is vented to the atmosphere through displacement. After liquid is removed, i
emptying losses occur, because air drawn in during the operation results i
in growth of the vapor space. Y
:}#'n
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The American Petroleum Institute has developed empirical formu-
lae, based on extensive testing, that correlate breathing, working and
standing storage losses with the physical parameters of each type of stor-
age tank. These equation are contained in "Compilation of Air Pollutant
Emission Factors," AP-42 published by the U.S. Environmental Protection
Agency .
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USE OF SENSITIVE AREAS AND RECEPTORS

The locations at which concentrations are monitored or for which
they are estimated are known as receptors. Generally receptors should be
located where, (1) the maximum total projected concentration is likely to o
occur, (2) the general public or any significant segment thereof is likely e
to have access over time periods specified by the NAAQS or (3) a sensitive i
area located near or adjacent to a oirport facility. Examples of sensitive
areas are rusidences, hospitals, rest homes, schools and playgrounds.

T B e e
i St

S Eas
T

The numb :r of receptor points chosen for analysis will determins
the amount of effort and time that will be needed to assess thc impact of
the proposed project. If too few are chosen then the analysis will not
accurately portray the pollutant concentrations that should be expected,
but if too many are selected then unneeded and repetitive computations
will be completed. One must select the least number of receptor points that
will adequately show the expected impacts of the proposed actilon.

Another factor affecting the number and location of receptor
points is the findings of some recent Federal Aviation Administration
air quality research projects. These studies concluded that the air quality
imp.ct of aircoraft emissions 1is small at populated locations relative tu
the NAAQS. The major contributor to pollutant concentrations is usually
attributed to automobile emissions at passenger piok-up or discharge points
and in parking areas.

These are the areas that need to be closely analyzed. Auto emis-
«ion analysis is best made with microscale models, such as HIWAY 2, since
they are designed for accurate pollution predictions at close-in location:
(less than 100 meters). Thus, more receptor points should be located in
areas influenced by auto emissions or in areas influenced by both auto and
alrcraft emissions. By determining what areas have the greatest potentlal
for pollutant violations, the scope and detail of the analysis procedures
can be focused in the real impact areas.
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USE OF MODELS TO SIMULATE CONDITIONS
l IMPLIED IN AMBIENT AIR QUALITY STANDARDS
A .

The air quality models previously diccussed were developed to by
meet a variety of ‘needs., Clearly, no single model is sulted to assess all
‘ possible applications of a particular type of emission source. Complex

L
e LT

R, mo
ces

| SN

source models such as PAL, AVAP and AQAM represent performance compromises
to accommodate the need to assess the impact of line, point, area. and
accelerating airocraft sources simultaneously.

LI

g

P4

The air quality analysis problems encountered in the microscale
o environment are closely related to the dominant chemical and phyical

processes at that scale. Because the temporal and spatial scales are small
! compared to the mesoscale environments, the range of air quality problems
U 1s somewhat narrow. The microscale analysis centers on the determination
- of ground level pollutant concentrations at receptors downwind of roadways,
£ parking lots, runways and similar pollutant sources. In a mesoscale anal-
\ ysls, the emission burden from a facility is computed and its effect on the
regional poslutant levels are determined,

B As stated previously, several types of models have been developed
e to analyze tiransportation related emissions. The simplest is the roll back
¥ model, in which the percent inorease (decrease) in future pollutant concen-
W trations at a receptor 1s assumed to be proportional to the increase
' (decrease) in emissions. Although rollback is easy to use, concentration

»

s data at key receptors under worst conditions must be available. Moreover,

rollback is based on the assumption that the emisslon s¢ irce distribution
does not change spatially or temporarily in future years. Due to these
limitations and the availability of alternative models, rollback is not
ordinarily the recommended approach.

R
L

T
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bl 4

The Gaussian model concept ls the most widely used technique in
. analyzing transportation impacts. A number of line source models have been
’ developed and applied to a variety of situations, mostly in urban areas.
. These models focus on single and multiple point, line, and area sources for
N both short- and long-term averaging periods.

rv—
"‘ r RR
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‘_3 :‘- > uey v e

g All the models introduced earlier have a potential application in

v all airport facilities. The decision as to which model is best suited to §4
| the problem at hand is based largely upon the project scale and the extent K
i to which the model's procedures properly account for the physical and ;j
g meteorological conditlons that are present, ﬁ;
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3 :
i‘ SECTION IV: SAMPLE PROBLEMS o
?
;: This section provides four sample airport situations for which g
b an air quality assessment is required. The purpose of this section is i)
’ to demonstrate the application of the assessment procedures and techniques i
to the specific situations. The steps ldentified in the samples can be oy
. correlated to those shown in the Assessment Flow Chart presented earlier. r‘:
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Y SCENARIO NO. 1 - GENERAL AVIATION AIRPORT .
) ]
X BACKGROUND AND PROJECT DESCRIPTION ;
o 2
o A general aviation utility alrport owned by the County is located R

in a rural area and has a single runway 3,400 feet in length. The airport

is surrounded primarily by farmland, but a campground is located nearby
(see Figure IV-1),

Pl P >

PO - 1 &

- W)
taoall R N

=r —:-‘-\x

It is proposed that the runway be extended from 3,400 feet
to 4,200 feet to accommodate a larger percentage of the business jet
fleet. The auto parking would also be expanded to 200 spaces. General
operational data is provided below.

L,
L
s
Rw

Average Daily Aircraft Operations

I I
i I
I I
! I
} Aircraft Type Existing 1985 1995 |

|
I Business Jet 12 18 26 =
: Twin-Engine Piston 80 110 140 :
: Single-Ergine Piston 200 290 380 ;
= Annual Operations 166,000 205,000 212,000 :

Average Daily Traffic (ADT) and Peak Hour
Traffic Summary

\ARRROING Pt 53 e

Ealiel I YRy

et P R A S
. Lote et

I I

I |

I I

: |

| Airport Traffic Through Traffic on County R:ad |

: | Strly Year ADT Peak-Hour ADT Peak-Hour |

: | - - |

i ‘ Existing 190 25 " 1,400 182 ‘

2 : 1985 250 32 1,600 208 I
- I 1995 430 56 2,300 299 : :
= - :
L i
R‘*.‘T .
- Iv-2 ?
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o EVALUATION PROCEDURES'

Block 1-1 - The project was identified as a runway extension. The
increases in aircraft operations and ground traffic has the potential for
increasing ambient pollutant levels.

T2
AP P

L PO e

Block 1-2 - The alrport project is located in a state that dpes
not have Indirect Source Review. Blocks 1-3 and 1-4 can be bypassed. The
next level of review is based on the type of aircraft activity generated
by the facility, Block 1-5. The facility is a general aviation facility
with annual operations exceeding 180,000.

‘7 <
TR »
oyl

N AP

g W &
L e e T
PR RIS

Block 1-8 - Using available operational data, an emission inven-
tory of daily pollutional load was determined for the airport. (For the
purpose of this sample, only computations for the existing year and 1985

£

ﬁf will be shown.) The first step in the inventory was to derive the time
foud spent by each aircraft type in each operating mode. By evaluating local
ﬁj aircraft performance and ground operating times, the time in mode selected

for this analysis are given below:

R 6 Wi

-t

Ry
:

AR

~e
AR LA

Time in Mode

(Minutes)

Py

LAY

T
ek

Y oy
v

Taxi- Tax1i-

.
AL )

— — — — ——— ———— — —. —— — ———— — ——— —

Idle Idle :

Aircraft Type (Existing) 1985 Take-Off Climbout Approach "
Business Jet 10 iy 0.4 0.5 1.6 %i
Twin-Engine Piston 13 1% 0.3 5.0 6.0 5
Single Engine Piston 13 14 0.3 5.0 6.0 éi

——— e ——— e ————— e
.
lJA_

..,

e e . . - e e e e
S . . 4". l AR
T A SN et .

3 ataratata fkens

1 Block numbers refer to Assesswent Procedure Flow Charts in Section II.
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In .\ ~o obitaln the daily pollution total (lbs) for each
pollutant focr e . alrcraft type, the sum of the respective modal emission
factors (from A -42) times each time in mode 1s multiplied by the air-
craft's number of engines and its number of landing-takeoff cycles (LTO's)
per day. These computations are shown first for the existing conditions at
the airport.

LS FARE LSRG PRIAEAE 4 DRy

f ot
2

"5-‘.

EXISTING CONDITIONS

Business Jet - Engine GA TPE 731-2

CO: [(11.11 lbs/hr x so-mANUtEs) | (4 g¢ x Oty + (1.80 x &2) »

(9.53 x %ﬁ?)] x 2 engines x 6 LTO's = 25.6 lbs/day

. 10 minutes, 0.4 0 5
HC: [(4.05 lbs/hr x —o-m + (0.14 x <o) * (0.12 x -~ ) +

(1.51 x £)1 x 2 engines x 6 LT0's = 8.6 lbs/day

NOy: [(0.54 lbs/hr x —1-8-%%’-;-%3- (29.8 x 26;0‘1) + (23.68 x _0_6-65_) .

(3.59 x +:6)] x 2 engines x 6 LTO's = 7.0 lbs/day
20 .

S0x: [(0.18 lbs/hr x zo-mi0Stes) o (1,55 x Oty 4 (1,39 x G2 +

(0.52 x 1:£)] x 2 engines x 6 LTO's = 0.8 lbs/day

Twin-Engine Piston - Engine CON TS 10-360C

Cco: [(6.81 lbs/hr x 13 minutes) + (143.9 x o'3) + (95.5 x 2;9) +
66 m1n7 hr 60 60

(60.7 x %’-)J x 2 engines x 40 LTO's = 1,279 lbs/day
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._; HC: [(1.59 lbs/hr x g3-M0URes) o (1.22 x &2y + (0.95 x 2 + &
0 e
x (0.69 x 6.0)] x 2 engines x 40 LTO's = 40 lbs/day L"
60 3
14
. 13 minutes 0.3 5.0 % |
;'::‘i NOX. [(0.022 le/hI‘ X m) + (0.36 X —gF) + (0.43 X _66_) + g
(0.23 x £:0)7 x 2 englnes x 40 LTO's = 5.2 lbs/day
h 60
NG
ok . 13 minutes 0.3 5.0
::3:: SOX. [(0-0 lbs/hr X g0 min/hr ) + (0.03 x _GT.) + (0-02 X To—) +
W,
(0.01 x £:0)] x 2 englnes x 40 LT0's = 0 lbs/day
Single Engine Piston - Engine CON 0-200
b . 13 minutes 0.3 5.0
‘:_,’.; CO. [(5031 le/hr X 60 min hr ) + (44 X 60) + (4“‘ X 60) +
.‘::‘1
_; 600 b ] 1@ =
X (30.29 x —EF)J x 1 engine x 100 LTO's = 807 lbs/day
HC: [(0.239 Lbs/hr x 22 INGLES) o (0,940 x T3y + (0.940 x 2:0) »
(0.847 x %’T)Q)] x 1 engine x 100 LTO's = 22 lbs/day
NOy: [(0.013 Lbs/hr x 2-MIALEES) | (0,22 x B2y + (0.22 x Z0) +

(0.029 x £20)7 x 1 engine x 100 LTO's = 2.5 lbs/day
%0

"

S0t [(0.0 Lbs/hr x $2-L0UEeS) . (0,01 x &2) + (0.01 x 2:2) +

60
]

(0.01 x %‘6‘2)] x 1 engine x 100 LTO's = O lbs/day
V-5




© oK
Business Jet 25.6 8.6
Twin-Engine 1,279.0 40.0
Sinale Engine 807.0 22.0
Total 2,111.6 70.6

Nox
7.0
5.2
2.5
4.7

Summary of Aircraft Pollutant Inventory (lbs/day)
ExIsting CondItion

225 Total

0.8 42.0
0.0 " 1,324.2
0.0 831.5
0.8 2,197.7

The procedures used for 1985 computations would be the same as
those used for Existing Conditions. The taxi-idle times would change but
all other mode times would remain the same. For 1985, a heavier class of
Business Jets would be used with the aforementioned piston-type aircraft.
The 1985 computations are provided for the Business Jets along with the

1985 Summary Table.

1985 CONDITIONS

Business Jet - Engine GE CJ610-2C

min/nr

C0: [(79.05 ibs/hr x siminutes, o5 gc o Q8 | (65,61 x 2:23) &
60 min/h 80 0

(90.20 x %ﬁ?)] x 2 engines x 9 LTO's = 314.8 lbs/day

%

min/nr

. [(9.18 1bs/hr x %%-ﬂ-i!‘-‘;ﬁ?i) + (0.28 x

Oty + (0.9 x &2) +

(2.77 x 2:£)] x 2 englnes x 9 LTO's = 31.7 lbs/day

Iv-6
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NO,‘: [(0046 lbs/hr x %!r-:‘%%};l&:—s) + (11.68 x _og'é) + (8.99 x 26-65_) +

(1.54 x %ﬁ?)] x 2 engines x 9 LTO's = 5. lbs/day

SOx: [(0.51 Lbs/hr x gL MINULES) o (2,78 x Sy + (2.43 x &2) +

(1.03 x %ﬁ?)] x 2 engines x 9 LTO's = 2.9 lbs/day

Summary of Aircraft Pollutant Inventory (lbs/day)

| I
: |
’ 1985 Condition {
l I
i co HC NOy S0y Total =
{ Business Jet 314.8 31.7 5.0 2.9 54.4 :
: Twin-Engine 1,797.4 57.2 7.3 0.3 1,862.2 %
: Single Engine 1,154.2 31.9 3.5 0.3 1,189.9 I 2
: Total . 3,266.4 120.8 15.8 3.5 3,406.5 : l
| | 2
F
-
The next step in the inventory was to compute the daily total P
pollutional loading from site-generated vehicular traffic. Emission totals fLo
were computed for existing and 1985 traffic projections. Emission rates for %
motor vehicles were determined from the EPA publication Mobile Source X
Emission Factors and the accompanying MOBILE 1 computer program. Projected ?
traffic volumes, the associated vehicle miles of travel, and the average ﬁ
travel speed are denoted in the computations. The basic equation for oy
computing the vehicle emissions is given as: 'y
3
#:
R
i
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Pollutant Loading (gm/day) = Average Daily Traffic (veh/day) x L
Length of Roadway (miles) x i
Emission Factor2 (gm/mile)

Basic data includes:

. Existing Site-Generated Traffic = 190 veh/day }
250 veh/day in 1985 d

+ Length of Roadway - County Route 9 from State i
Route 22 to alrport entrance = 1 mile L

« Average Travel Speed = 40 mph

35 mph in 1985;
_» Emission Factors - CO 29.77 gm/mile
22.46 gm/mile in 1985

HC = 3.55 gm/mile
2,24 gm/mile in 1985

NOx = 4.09 gm/mile
3.17 gm/mile in 1985

S0, = 0.23 gm/mile

.23 gm/mile in 1985

Part

0

0.2

0.60 gm/mile

0.60 gm/mile in 1985

EXISTING CONDITION

CO0: 190 veh/day x 1 mile x 29.77 gm/mile = 5,656.3 gm/day or 12.47 lb/day
HC

.a-.‘._
VI e ST T

0

190 veh/day x 1 mile x 3.55 gm/mile = 674.5 gm/day or 1.49 lb/day

NOy: 190 veh/day x 1 mile x 4.09 gm/mile

777.1 gm/day or 1.71 ib/day -

2 Emission Factors for CO, HC, NO, from MOBILE 1; SOy, and Particulate
Emission Factors from "Compllations of Alr Pollutant Emission Factors"
(AP-42) Table 3.1.1-2.
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¥ $0,: 190 veh/day x 1 mile x 0.23 gm/mile
i Part: 190 veh/day x 1 mile x 0.60 gm/mile

43.7 gm/day or 0.10 lb/day

114.0 gm/day or 0.25 lb/day

X 1985 CONDITION

x
-

! C0: 250 veh/day mile x 22.46 gm/mile = 5,615 gm/day or 12.38 lb/day

Y HC: 250 veh/day

P 4
-

mile x 2.24 gm/mile = 560 gm/day or 1.23 lb/day

NOy: 250 veh/day

x
-

mile x 3.17 gm/mile

792.5 gm/day or 1.75 lb/day
S0t 250 veh/day

b3
-

mile x 0.23 gm/mile

57.5 gm/day or 0.13 lb/day

EANCE BN a

ERR

Part: 250 veh/day x 1 mile x 0.60 gm/mile = 150.0 gm/day or 0.33 lb/day

&

%!
'

| |
l l
: Summary of Existing Inventory (lbs/day) =
| |
‘ co HC  NOx SOy Particulates Total =
{ Alrcraft 2,11.8 70.6 14.7 0.8 “—- 2,197.9 ‘
: Vehicular Traffic3 12.5 1.5 1.7 0.1 0.2 16.0 _=
= Total 2,124.3 72.1 16.4 0.9 0.2 2,213.9 :
| |

3 7.
iR e e 8 & e

tn

3 Includes passenger, visitor and employee traffic.
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Summary of 1985 Inventory (lbs/day)

g Eg EE NOx SOy Particulates Total -
1y Aircraft 3,266.4 120.8 15.8 3.5 - 3,406.5

g Vehicular Traffich 12,4 1.2 1.7 0.1 0.3 15.7 B
3 Total 3,278.8 122.0 17.5 3.6 0.3 3,422.2

=
>
——— —— — — — — —— ——— — — —
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Block 1-9 - After the emission inventory was completed, a meeting
was scheduled with the State Air Quality Review Board. Prior to the meet-
ing, a review of State air quality regulations was accomplished.

1
4
N
3
q
"

At the meeting, the project's scope and our emission inventory
data were discussed in relationshlp to regional activity and pollutant
levels. The existing and projected 1985 total project emissions were
acknowledged as relatively small when compared to the regional totals.

The State Review Board was also required to evaluate the pro}-
ect's conformity with the SIP. The Review Board, while recognizing the
level of the project's emission inventory, requested additional air quality
analysis in order to determine consistency and conformity with the SIP. The
Board wanted a determination study done of the carbon monoxide (CO) pollu-
tant concentrations which might occur at the camp ground opposite the
airport. After further discussion, locations for twc receptor points were
chosen for a dispersion analysis. .

Block 1-11 - The major sources at the airport for the dispersion
analysis would be the runway, parking lot, and the access roadway. These
are typlcal line and area sources. There are no major point sources at the
alrport to be considered. The State Implementation Plan and other air
quality regulations were reviewed for special ccnsideration like Indirect
Source Review procedures or the existence of local/regional strategles.
These regulations could influence the type and depth of analysis that would
have been necessary; however, no speclial requirements existed for the
project area.

,.,
- IO

4 Includes passenger, visitor and employee trafflc,
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For this analysis, the Simplex 'A' program was used for runway
carbon monoxide dispersion (see Section III) and the methodologles pre-
sented in the "Guidelines for Alr Quality Maintenance Planning and Analy-

sis, Volume 9" were used for dispersion from the parking lot and the
roadway .

PRI geD SRS R ZV I g ‘i

PP el

This example presents the one-hour dispersion analysis for
1985, which represents the flrst year sinder proposed project conditlons. -
The data inputs for the Simplex 'A' programmable calculator program for
Receptor Point 1 (Receptor Point 2) are: .

E

{ Downwind Distance - x=73"m (628 m)
X Crosswind Distance - y= 91 m (122 m)
h Standard Deviation of Plume R
[ Concentration in Vertical Ex
i Direction - 9z= 8m et
¢ Standard Deviation of Plume ﬁﬁ
. Concentration in Crosswind ]
- Directlon - oy= 16m i
; Wind Speed - U= 1.0 m/sec :;ﬂ
i
Height of Emissions - H= 4m b@
Total Emissions as Computed Below = Q¢ %fé
Qy s determined by adding the emissions (grams/sec) of each aircraft ?ﬁ
for the busiest hour of operation: :1
-;.‘r:i
LN
_ 1b - 1.LT0 1 hr 454 gm )
Q¢ = [(2.13 ¢ G-engine * 2 englnes (Jet) x —p= X 37800 sec * 1B ) + Y
q 5
"y
(15.99 x 2 (twin) x 5 x 37600 X 454) + ‘ :
1 - e
(8.07 x 1 (single) x 12 x 37600 X 454)] = 32.91 gm/sec o
i

Iv-11




3 ‘3§ T T N W W LYY R T T TR R TR & TTw T s e e ~ —.
R A AT AL P A AL W ST B ALY TaTe -
N T R R T ST T \ ! ¢ T
" “e .
[l
%
V.\
e
k

Using .the input data above for Receptor Point 1, the Simplex 'A'
results are 20.05 ppm-sec, 19.25 ppm-sec and 18.55 ppm-sec for the three
lterative values along the runway. These numbers are summed and then
divided by 3,600 seconds/hr to obtain the hourly concentration:

=W B daradt]
PR -

s
..

:
£
20.05 + 19.25 + 18.55/3,600 = 0.016 ppm
i N
Bﬁ For Receptor Polnt 2, the program results are 19.05 ppm-sec, ;f
E&' 18.31 ppm-sec and 17.66 ppm-sec. i
B o
s 19.05 + 18.31 + 17.66/3,600 = 0.015 ppm :“
ok .'33
!3\:; L'
B >
?ﬁ The dispersion procedures discussed in Volume 9 utilizes a -
Eﬂ series of annotated worksheets, graphs and tables to analyze the pollutant L@
L concentrations generated by the roadway/parking area network. The work. A%

sheets showing the data and analysis procedures are on the following
pages.

g e i TR
,’\TI.-I R
LR G S R RS

v & . -
PSP AN
s o ¢

Iv-12




P
fetataiax e

R A
i

-

I
il s

R T h
~ % )-l;i-i

a4

P R

AT T e T

Al

SRR
PRI Y

W T R TN e

.AT-.'( .
Sl Rel¥ R APE I A

1

2.

3
' B

3.

6.
7

9.

Worksheet 1

TRAFFIC INFORMATION USED IN THE APPLICATION OF THE EVALUATION PROCEDURE

Road segment or intsrsection
approach identificatlion

Obsaryed l-hr volume (vph)
Observed 8=~hr volume (voh)
Projected 1l-hr peak demand (vph)
'Projected 8~hr peak demand (vph)
Percantage cold stares
Percentage trucks and buses
Metropolitan population

Slope

Free=-flow paramaters
Number of lanes
Average lane widch (ft)
Design speed (mph)
Highway type (see Figures 2-8%)

intersection paramecers
Intersection designation
Approach width (ft)
Percentags right curns
Percentage lsft tucns
Type control and descripcion of
signal controller
ATea source paramaters
Parking lot gate designation
Projected 1-hr peak entrance demand (vph)
Pret::red lehr peak exit demand (vph)
Projected B-hr peak entrance demand (vph)
Projectad 8~hr peak exit demand (vph)

.1E-W

F S
0]
(=]

50
2 Lane Rural

1N
60

Parking lot ares (m2)
Parking lot capacity (veh)

Running time required to access
auxiliary parking (s)

Facility emptying time
Average cars per stall

Average ar’ -ar stall (m2)

o

fay
o
o

SOURCE:

Guidelines for Air Quality Maintenance Planning and Analysis.

Volume 9: Evaluating Indirect Sources.

.............




WORKSHEET B—~CAPACITY AMALYSIS (sae instructions following)

2

P Py
o

4.3
4.4

4.5
4.6
4.7
4.8

3.1
5.2

6.1
6.2
6-3

approx G/Cy
T max(Vy 4/Coq )

Stap Sysbol Input/Units S
1 L Bosd vagment (or approch) designation 1E-W B
2 Iree flow capacity cowputation: e
1.1 M Nusber of lancs .5 — ;"'-
2.2 We Adjustment for lane width (Tabla B-l) 1.5 -
2.3 T Ajurteant for trucks (Table B-2) 0.83 P
2.4 Cy Free flow capacity §70 .\:1
3 Signalized incersection sapacity!
3.1 ] Gresn 3ignal phasa identificacioa — e e — .
3.2 vay Approach width with parkiag (ft) e
3.3 Percent right tucners — e — e — — —

3.4 Parcant left turners — o ———

3.5 Matropolitan area size

3.6 c.i.j Capacity service volums (vph ¢f green) e e e e

) igncliised intersection green phase

sycls .ength: .

4.1 e4 " Demsnd voluma for appreach and phass ——— e — s .

4.2 vidlc'i.j Volums to graea capacity ratio ot s e o o ot w2
h

Approximate G/Cy

Sum of the maximus V/C ratios for
each signal phase

Signal cycle: tims (sec)

Graen phase leagth

Green phase to cycle tima vatio
Capacity for approach i phass i

Toy-vay_stop, ng'_o -way yield ot
uncontrolled intarsection: -

rajor strest two~way volums
" Cross st:rset capacity

Your-vay stop intersections:
Approach volums

Demand Jplit un cross streects.
Capacity of approach
Approach capacity LCyq 3

S. 2 for a four-way ‘stop or
6.3 for a two-way stop
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WORKSHEET 2-«LINE SOURCE [MISSINN RATE CHMPUTATINN

{see instructions follewing) g

Project Xo.: 1585 Analyst: :

.te: _Sample Airport #1  pate: 1981 3

4

Step  Syhol Inpuc/Units Traffic Stram ki
s (>
1 1 ‘Road segment (or approach fdentiticatica] E-W ')
2 ! Devund voluse (vph) 240 N ,(:
3 ¢ Frog-flow capacity (voh) )
& s, | Cruise speed (mpn) 35 &
8 £7, [ Free-fiow enfssions (ofveh-m) 013 ,
61 N Number of lanes in approach | :
6.2 § Signalized Intersections phaze :::.,
) identification :‘1

6.3 Gy J - Cavacity service volume of approach 'm
1 for phase j ..»a of graen) —

64 Yy ;| Demand volume for approach 1, :*fs
* 9.1 phase J (vph) — 0

16.8 c, Stgnal cyele tength (s) — :‘:‘
] ;

66 G Gracn ohise Tength Yor approsch. ! £
Yod | phase 5 (3) -— - f#

6.7 g Capacity ¢ approach {1 (voh) - :i
\l

LU Proportion of vehiclas that stop: . 2
] Y

89 N 3 tumhar of vehicles that sied per '
’ sional cycle . 3

7 N:' Avarage nuber of vahicles 1n queva ?‘i
at four was $top or twi-wsy stup

or end of craen Dhase .

L & Lo~ Length of vehicle queve for "
' sppraach ¢ (veh-w/12ne) —_ \;
9 Rey Avergua o 238 running time on En{
approsch (3/veh)

10 €, Excess amissiony Trom :_-3
weeloration (o/veh-w) o

" fdy | Excess e’ -fgnc from A
decaleration {o/veh-n) A
2 Qudy Excess -siysion rate frow- hi
scceleriiton and deceigration (g/m-s) [l
13 Lu' Lenath of acceleration and .-'l\“
dece’eratiun (m) o

|" Le, Lonqth over which excers emissions " "
apply (m) _ :
\H Fre | Averene idling e™sstun rate (o/s) — ~
Qe feurage excass amission rate (q/mes) - ———— o
Y Os 4 | Mdiusted excess emission rate (0/3-m) o - f
r: (ll’c1 Free-flow eminsfon rate (g/s-m) * . 000931 ’ B
o

¢ Crompreted usy :g Emission Factor from MORILE 1 instead of ' and Line 5.

.. veh 1 hr ! mile .(_)()()931__91"__:
22.86 3:—; N 24) e 1 4% sec Y 7,60¢ aeter m-Sec
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WORKSHELT 3--AMA SOUACE EMISSINS COMPUTATION
(ses fnstructions follewing)

Project No,: 1985 Amalyst:
site: Sample Airport #1 Batat 1981

laput/Units

Basc running time ;
Base approach t'~efs)
Tase entrence tima(s)

dase roverent-in tim(s)
Base stop, base start time(s)
Base movent-out time(s)
Base axit timels)

Base departure time(s)

Tota! base running tima(s) 240
Area of parking Tot (a%) 3,500
Entrance approach fdentification IN
Entrance demand volume (vph) 6C
Entrance approach capacities (vph) 870
Exft approach idsatitication IN
Ex{t desand volune (vph) 60
Ex{it approach capecities (vph) 870
Number of parking spaces occupied ' 87
*
tnissfons 28
Capacity of parking Yot (ven) 100
Excass reverant-in time(s) .
Facility emotying time(s) ——
Excess running tive —_— ,
Yo /Ce;| Entaring velume-to-capacity ratie 0.%1 .
Vs /Cx;| Exiting volume-to-canazity ri te 0.11
::::g:'r‘ahm‘lng time entoring 0.11

Excess rumaing tize exiting park!
e g tLige e 9 parking 0.11

Total entering rumning time (s/veh) 120

Excess runaing tima mving out of {E
narking stallg (g/vah)

te

Total exiting running time (s/vah} 120 - . !
Total emiss! te 7 1] K
Jota} enisston rate froma parking | 0. 000331 .'

Arca siurce smissfon rete without
the enfisions from {nterma) read
semand, 1

]

# Use Idle Emissinn Factor from MOBILE 1.

m_ | _min _ .o _gm '
17.59 748 X Gsec = % Sec :
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WORKSHEET 6--CO AREA SOURCE DISPERSION ANALYSIS
(see instructions follewing)

Project No.: 1985 Analyst:
Site: Sample Airport #1 Dats: 1981
Step Symbol Inputs/Units RP1 RP2
Basic Inputs Traffic Stream
1 Source 10 IN 1N
2 sC Stability class F E
3 v Wind speed ( m 5°1) 1.0 1.0
4 g Initial dispersion (m) 5.0 5.0
(3
5 %, Virtual dispersion distance (m 13 13
6 X, Actua) upwind distance (m) 457 . {90
7 Ty ® X%, | Effective upwind distance* (m) 470 - _ 503 _
8 Xq Actual downwind distance (m) 274 .. 307
9 rg® xgrx, | Etfective downwind distance* (m) 287 320
10 G Ewtssion rate (g w2 s71) .000331 000331
Dispersion Computation
n (xU/Qu), | Upwind normalzed concuntration 25. 0x103 25.4x103
12 (xU/Qa); | Downrind normalized concentration 19.3x10% 20,0x10
18 xU/0 Normalized CO concentration* 5.7x103 5.4x10%
" Ga Emission rate (g w2 s % 000331 x X 000331 x
1% xV 1.89 1.79 .
Enter 1ine 3 .0 + sl.0 +
16 X C0 concentration (mg m") 1.89 1,79
17 X €O concantration (ppm) 1.64 1.56
“Use Table  to date.mine x/Qs it © > 500 m

ail detan sl . nmmctn hdsinath
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g .
::; '-;_-;-
h The results of the dispersion analysis are summarized below: L
5 | |
g I | N
:, : Source Receptor Point 1 Receptor Point 2 l %
;l [ Parking Lot 1.640 ppm 1.560 ppm : 5%
i, | o
3 : Roadway 0.230 0.220 : £
g | Runway 0.016 0,015 | X
‘ l | i
: Total 1.886 1,795 l S
| =
| Estimated Ambient | L
} (Background) Level 4.400 4.400 : e
: 6.286 ppm 6.195 ppm =
| | i
i
The 1-hour CU concentrations at the two receptor points are much L
lower than the 1-hour standard of 35 ppm. In this case, the maximum 8-hour "
CO concentrations can be computed by multiplying the 1-hour concentrations ;3}
by a persistence factor of 0.65, a factor developed by the EPA as a result fjﬁ
of studies conducted in major cities throughout the U.S.2 jg
If the computed 1-hour CO concentrations had been at or near the iﬁj
1-hour air quality standard, then a more exacting method would have been Lo
used. This method would have required the calculation of eight consecutive i
1-hour concentrations for the busiest consecutive elght hours. The averag- :
N ing of the eight 1-hour concentrations would have given the 8-hour concen-
5 tration, )
. ]
- Receptor 1
1.886 x .65 = 1,23 plus background 2.60
Total = 3.83 ppm

o ——

5 See eference 15 in the Annotated Reference List.

!

o.aw
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Receptor 2
1.795 x .65 = 1.17 plus background 2.60

Total = 3.77 ppm

In this case, the 8-hour concentrations at the two receptors are
also less than the 8-hour air quality standard of 9 ppm.

In addition to the assessment methods described in this section, 4
a look-up table approach for determining air quality levels is avi:fable in 0
cases where only cursory information is required. This method frcludes the
use of the Mobile Source Emission Factors Tablesé to establish emission
rates for a_variety of roadway vehicles and the CALINE 3 Graphical Solution
Procedures’ to determine the concentrations resulting from the emission
rates determined from the Emission Factor Tables.6

Blocks 1-12 - The dispersion study showed that no violations of
either the 1- or 8-hour standard would occur. The analysis results were

finalized and summarized (Block 1-14). The study results were coordinated
with and accepted by the State Air Quality Review Board as conforming to ;
the SIP and an Air Quality Certification was issued {Block 1-16). The com- i
* pleted air quality assessment was included within the Environmental Assess- o
ment Report and circulated (Block 1-17). X
‘;:
|
:
‘j
%
s "
. R
o b
5 X
& 'y
e i
n;G'.:- :
- N
O -
N =)
o b
@ 6 "Mobile Source Emission Factor Tables," FHWA Technical Advisory T 6640.1, o
:"” November 16, 1978, USDOT/FHWA. "
K '. “1l
» 7 CALINE 3 - A Graphical Solutizn Procedure for Estimating Carbon Monoxide R
0 (CO) Concentrations Near Roadways, December 1980, USDOT/FHWA.
b
L '
- -
= IV-14 ;
e
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. SCENARIC NO. 2 - AIR CARRIER AIRPORT

E{ BACKGROUND AND PROJECT DESCRIPTION

§ The Cooper County Transportation Authority proposes to build
_ a new runway at their municipal airport to meet the expected increases
e in alrcraft operations. The Transportation Authority also plans to expand
ﬁ the existing terminal and build additional parking lots to handle the
& expected Increase in passenger traffic. The expansion of the terminal
. building will require an expansion of the airport power generating station

:
;

{see Figure IV-2).

-Operational data for the airport is presented below.

Average Daily Aircraft Operations

I |
| I
I |
; Aircraft Type Existing 1985 1995 }
: 727 68 84 124 :
: DC-9 38 60 26 l
; Business Jet 8 14 22 :
i Turboprop 6 10 18 :
i Twin-Engine Piston 256 314 440 E

Airport Generated Trafflic

| |
| |
| l
| Arnual |
: Study Year ADT Peak-Hour Passengers |
' |

: Exlsting 20,740 2,904 3,785,000 =
: 1985 25,800 3,612 4,709,000 |
|

: 1995 43,000 6,020 7,848,000 :

IY-15
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EVALUATION PROCEDURES

Blocks 1-1 - The proposed airport expansion will increase air-
craft operations 86 percent over a 14-year span with a potential of causing
air quality violations.

Blocks 1-2 - There are no state Indirect Source Review regula-
tions governing thls project.

Block 1-5 - The airport iIs a medium size air carrier airport.
The existing annual passenger enplanements for the airport are 1,892,000
passengers. It rises to 2,354,500 enplanements in 1985 and 3,924,000
enplanements In 1995. The enplanement threshold of 1,300,000 is exceeded
both for existing and proposed scenarios.

Block 1-8 - The detailed analysis began with the emission inven-
tory and the documentation of aircraft time in mode.

Time in Mode

| |
| |
| |
| l
g (Minutes) :
I Existing 1985 1995 |
| Tax1i- Taxi- Taxl- |
: Aircraft Type Idle Take-Off Climbout Approach Idle Idle l
‘ 727 11 0.7 2.2 4.0 14 16 =
: DC-9 11 0.7 2.2 4.0 14 16 !
| Business Jet 9 0.4 0.5 1.6 11 13 |
| |
: Turboprop 10 0.5 2.5 4.5 12 14 :
I Twin-Engine Piston 10 0.3 5.0 6.0 1" 13 :
| l

The Take-0ff, Climbout, and Approach times will be the same
for each study year.
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The aircraft Emission Inventory will be computed using the
Modal Emission Factor (from AP-42) times the time spent in that mode and
then summed for each pollutant. This number is then multiplied times the
number of engines per aircraft times the number of daily LTO's as shown
below for the various pollutants under existing conditions.

EXISTING CONDITIONS

727 - Engine - P&W JT8D-17

CO: [(39.10 lbs/hr x SLIINLES) | (6,99 x Qofy + (7.91 22,

(20.23 x -‘i6=69)] x 3 engines x 34 LTO's = 907 lbs/day
. 11 _minutes 0.7 2.2
HC: [(10.10 lbs/hr x 20 minhe ) + (0.50 x 60) + (0.40 x 60) +
(141 x £0)] x 3 englnes x 34 LTC's = 201 lbs/day
. 11 minutes 0.7 2.2
NOX. [(3-91 lbs/hr X m) + (202.6 X 60) + (123.4 X 60) +

(19.39 x %‘TO)] x 3 engines x 34 LTO's = 907 lbs/day

S0c: [(1.15 Lbs/hr x ShmInUtes) . (5.9 x BTy o (791 x &)

(2.81 x 2:9)7 x 3 englnes x 34 LTO's = 82 lbs/day
%0

Part: [(0.36 lbs/hr x JLMINLEES) (3,70 x &) + (2.60 x zz

(1.50 x %‘69-)] x 3 engines x 34 LT0's = 51 lbs/day

Iv-17
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DC-9 (Using Same Procedure)
CO: 338 lbs/day
HC: 75 lbs/day

NO,: 338 lbs/day

$0,: 30 lbs/day

Part: 19 lbs/day

Business Jet - Engine GE CJ 610-6

CO: [(79.05 Lbs/hr x 25 UNULES) | (75,06 x Q) + (65.61 x O2) +

(90.20 x )1 x 2 englnes x 4 LTO's = 122 1bs/day
9 minutes 0.4 0.5
HC: [(9.18 lbs/hr x m) + (0.28 x —6-0—) + (0.49 x —6-6-) +

(2.77 x %ﬁ?)] x 2 engines x &4 LTO's = 12 lbs/day
NOx: [(0.46 Lbs/hr x ->-TAULES) | (11,68 x Oy + (8.99 x &2) +
(1.54 x %a?)] x 2 engines x 4 LTO's = 2 lbs/day
9 minutes 0.4 0.5
S0,: [(0.51 lbs/hr x 2o min/he ) * (2:78 x Z5°) + (2.43 X'TET) +

(1.03 x %ﬁ?)] x 2 engines x 4 LT0's = 1 lb/day
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Turboprop - Engine PT 6A-28

Co:

HCs

NO :

50y

- 10 minutes 0.5 2.5
[(o 036 le/hr X 60 min hr ) + (0943 X 60) + (0048 X 60)

(4.95 x'%ﬁg)] x 2 engines x 3 LTO's = 10 lbs/day

[(5.77 lbs/hr x 1%—%%%%%53 (0.0 x %ﬁ;) + (0.0 x %ﬁ?) +

(0.46 x &42)] x 2 engines x 3 LTO's = 6 lbs/day
60

10 mlnutes " - 0.5 2.5
[(0.22 lbs/hr x TW + (3.32 x -—GT) + (2.80 x —6-6-)

(1.80 x %ﬁ?)] x 2 engines x 3 LT0's = 2 lbs/day

10 minutes 0.5 2.5
[(0.12 lbs/hr x m) + (0.43 x _36-) + (0.40 x —66-)

(0.22 x £:3)] x 2 engines x 3 LTO's < 1 lb/day
€0

Twin-Engine Piston - Engine TS 10-360C

Co:

HC:

[(6.81 lbs/hr x lo—ﬂ%-"ﬁ’-t—e-i) + (183.9 x %’03) v (95.6 x 229)

60 60

4,068 lbs/day

(60.7 x~%§$)] x 2 engines x 128 LT0's

10 minutes 0.3 5.0
[(1-59 le/hl‘ X—sm) + (1 22 x 60 + (0-95 X—g—o-)

n

(0.69 x %‘69)] x 2 engines x 128 LTO's = 108 lbs/day

Iv-19
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NOx: [(0.022 lbs/hr x 40-MiRUTeS) o (0,36 x 02y + (0.43 x 20

T R AP
T
A‘r-M-_.:_:'.. (S

(0.23 x -55'(\9)] x 2 engines x 128 LT0's = 16 lbs/day

5

o

SOx: [(0.0 lbs/hr x 0-MRULeS) 4 (0,03 x &3y + (0.02 x 30) +
o (0.01 x £2)1 x 2 englnes x 128 LT0's = 1 1b/day

| |

| |

| Summary of Aircraft Pollutant Inventory (lbs/day) |

{ ExIsting Conditions - {

| |

: o HC NO, SCx  Particulates :

= 727 907 201 907 82 51 }

|I DC-9 338 75 338 30 19 : f

= Business Jet 122 12 2 1 - :

I Turboprop 10 6 2 <1 - I Pi

| Twin-Engine Piston 4,068 108 16 1 == | o

| |

: Total 5,445 402 1,265 114 70 : Q}
:'ii
~

e B RO
§ P
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In the same manner, the aircraft emissions were totaled for

1985 and 1995 conditions.

Summary of Aircraft Pollutant Inventory (lbs/day)

1985 Conditions

|

|

|

I

|

‘ co HC NOy S0x  Particulates
‘ 727 1,366 31 1,145 108 40
{ DC-9 650 148 545 52 19
l Business Jet 251 25 4 2 -
{ Turboprop 19 12 3 1 -
| Twin-Engine Piston 5,024 141 20 1 ==
I

= Total 7,310 637 1,717 164 59
|

| Summary of Aircraft Pollutant Inventory (1lbs/day)

| 1995 Conditlons

|

% co HC NO, SO  Particulates
{ 727 2,260 523 1,715 167 61
{ DC-9 1,166 270 885 86 29
| Business Jet 453 45 3 4 -
l

{ Turboprop 38 25 6 12 -
: Twin-Engine Piston YLy 220 29 1 ==
% Total 11,058 1,083 2,641 270 90

Iv-21
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The next step in the emission inventory was to determine the
contribution from site-generated auto traffic.

N SR OOP TR

Vehicle emission loadings were computed for existing, 1985, and
1995 trafflc projections. Emission rates from motor vehicles were deter-
mined from the EPA publication Mobile Source Emission Factors and the
accompanying MOBILE 1 Computer program. Pro}ected traffic volumes, the
associated vehicle miles of travel and the average travel speed were
required in the computations.

LN

Pollutant Loading (gm/day) = Average Daily Traffic (veh/day) x
Length of Roadwav (miles) x
Emission Factor8® (gm/mile)

e Yo 5 3 19 55 AP A Y-t
NN GNP S S G

EXISTING CONDITIONS

Al

W w
&,

L

Basic data includes:

v~
R

. Existing Site-Generated Traffic = 20,740 veh/day

E Y

-

. Length of Roadway - Airport drive from Cooperstown

i Expressway to Airport Terminal = 2.5 miles :
F . Average Travel Speed = 45 mph %
é . Emission Factors - CO = 28.16 gm/mile ii
! HC = 3.38 gm/mile 4
g\

E NOx = 4.27 gm/mile ,E
; S0, = 0.23 gm/mile E}
-

Part = 0.60 gm/mile ol

:
I X
a3 I."
i — =
3

8 Emission factors for CO, HC, NO, from MOBILE 1. SOx and Particulate :

emission factors from "Compilations of Air Pollutant Emission Factors" -

(AP-42) Table 3.%.1-1 (50,-0.23 gm/mile and Particulates-0.60 gm/mile). Iy

Fi

H




................................
.............................

. [ veh myy - m lbs
Co: [(20,740 day) x (2.5 miles) x (28.16 iﬂl‘é’] = 1"‘50'09"&‘27 = 3,219 a2y

HC: [(20,740 day) x (2.5 miles) x (3.38 mile)] = 175,253 day - 386 day

NOx: [(20,740 3£ x (2.5 miles) x (4.27 g0))

_gm _ ,gg lbs
day 221,399 day © 488

day

11,925 -9 _ 54 1bs

. veh m
SOxt [(20,740 g=0) x (2.5 miles) x (0.23 S)] day day

Part: [(20,740 ;—:;) x (2.5 miles) x (0.60 3097 - 31,110 22 - 69%2—;‘-

1985 CONDITIONS

Basic data includes:
« 1985 Site-Generated Traffic = 25,800 veh/day
. Length of Roadway - 2.5 miles
. Average Travel Speed = 45 mph
. Emission Factors - C0

19.39 gm/mile

HC = 1.91 gm/mile
NOx = 3.47 gm/mile
X SO, = 0.23 gm/mile |
gsg Part = 0.60 gm/mile |
~'.- Co: [(25,800 Y1) x (2.5 miles) x (19.39 4M)] = 1,250,655 4T - 2,757 102
Y day mile day day
g HC: [(25,800 5—2—;‘) x (2.5 miles) x (1.91 41T = 123,195 20 = 272 %g—;-

. _ veh Sm
NO,: [(25,800 day) x (2.5 miles) x (3.47 —£=) ]

_gm _ 493 lbs
223,815 day - 493 day

Iv-23
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A

X
“z

. veh ; m _ Mm _ 34 1bs
SOy: [(25,800 =) x (2.5 miles) x (0.23 1 = 14,835 =35y

L9
sl

, veh mg . _gn _ & lbs
E- Part: [(25,800 day) x (2.5 miles) x (0.47 iﬂTEJ] = 30,315 day - 67 day

1995 CONDITIONS

Basic data includes:

+ 1995 Site-Generated Traffic = 43,000 veh/day

:I‘-'"""

| PP YR X 4

« Length of Roadway - 2.5 miles
« Average Travel Speed = 40 mph

?\‘
"
N
b,
N
N

. Emission Factors - CO = 12.00 gm/mile

& =
sl
P Y

HC = 1.14 gm/mile

NOy = 2.44 gm/mile

S0, = 0.23 gm/mile
Part = 0.60 gm/mile {
i
co: [ (43,000 %-g%) x (2.5 miles) x (12.00 P91 = 1,290,00033;-':7 - 2,844%‘;—; ;
i
¢
H: [(43,000 4% x (2.5 miles) x (114 §01 = 122,550 g = 270 28 3
NOL: [ (43,000 %g—';) x (2.5 miles) x (2.44 90)] = 262,300 g8 = 578 -5-’3’-;- d‘
5 . T¢ veh LRI _gm _ g 1bs :
% S0x: [{43,000 da.y) x (2.5 miles) x (0.23 =77=)] = 24,725 day = 55 ay :
o ,
¥ : veh 0.9 )7 - _gM _ 440 ibs
ii Part: [(43,000 3Z0) x (2.5 miles) x (0.60 ﬁ-l-e-)] = 64,500 530 = 142 T2 .:
3 "
: :
A
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At large metropolitan airports, one major source that is included
in the emission inventory is the service vehicle emissions. The following
computations for aircraft service vehicle emissions are based on the

methodologies given in EPA publication APTD-1470 (see Section I for refer-
ence).
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Pollutant Loading (lb/day) = Service Time (veh-min/aircraft) x
Aircraft Volume (LTO/day) x
1 hr/60 min x
Fuel Consumption (gal/hr) x
Emission Rate (lb/gal)
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First, vehicle-hours/day for each service vehicle type is com-
puted (Table IV-2) using Table IV-1. Using the daily service vehicle fuel
consumption rates (Table IV-3) and Table IV-2, daily fuel consumption was
computed as shown in Table IV-4. Table IV-5, ground service vehicle uncon-
trolled emission factors (gasoline fueled), is used with Table IV-4 to
compute the total daily pollutant loadings.

-

o
LA
-

P

T A

v 2
L LR
-, LR PR,
. PO <

-

-
et

Frele

SR T
ST .
ZaASA

¥

e

2y

22ataae

VLA
- Srey #

2 e

IvV-25

....................................




T E A R R R T R T T A A A W < A Y A T T Ry Y v PRI =, P AW P R D Pt L % > -~ W PRI AP G - -
TEAw i AN T LY ETIT LAl o ORISR A MM - O K IR AP At b i L A RERTRY LV 42K £ i bR W SDINCRCTEL RGN - R £y Wy SN S R

, *ou] ‘saouatog ButasauTbul Jsutsan Aq pajndwo) q

*21°¢ 91qel °*€L6L ‘Seuapn) g °r Pue uUMpTeg °3J °L ‘OTTIII) °Y M
000N *3 °f (0L¥L-0LdV) «I @Seyd - s33odayy Joj ABoropoyjay 1oedwy uoIINTTO4 ITY Uy, 332N0G ¢

e

| | | | I | | | ! | | | _
| 0 l o to o0 | o0 Jo | € (o | o | o | s | J33d0dsueay |
m..,. | | | | | | | | | | i | |
) | o0 [ o6 {0 [ st 1 0 10 ¢ 1o | % | 0 | 0 | 37un aswoy 13s31Q |
2 f o 1o | o (s | o [0 [0 10 | % | 0 | 0 | 3unJsmog aurrosey |
- | o 10 | o0 s 1o jo Jo |o | 6 10 | 0 | 37unIsmog punod |
% _ | | | | | | I [ | I ! |
, | 0 i o Lo | wilo 1o | o0 % § 8 | 0 | 2 | 37U d3mod [3S31Q |
. | c | o | 0 Vst ] o o 10 s 1o | o0 | € | jde3saty |
o | | | | | | | | | | | | |
. | 0 } o | o | o | o o o Joec J]ogc | O | 0 | J3uoT3ITpuo) |
: | s { < | s {1 st 1 s 1s Lo |s | o o | o | Jojoeay moj |
| oL | o2 | oL | 02 | St Jst | o2 oy | o¢tge s ) oo0S | yonay 1ony |
| oL | oo | ot | o2 | o2 {41 | £+ toe | 02 o | ss | ¥onay poo4 | 0
| o1 ] oo | oo o | o0 too o o | o jor | a | ¥ona; Jojey | M
| | | | | | | l | | | | | -
| ol | o | ot | o2 | st jst | st {8 | st st | w2 | yonay Ai03. 7 |
| o l ¢ Lo | o | st 1o | 2t 1sv | 2 sz i 4 | 90TAIAG UT¥, |
| 0 |l o o o o 9o |9 |0 | 2 |08 | 2 | J3peo Jaureiuo) |
| o ] €2 | 0 | o% | o 1St ) s |O€E | L& |ow | sh | aspeo 1799 |
| of | 06 | s | o% ) s8 |8y ) 99 |86 | 99 | Sswl | ssi | aoyoel) |
. | | _ [ _ | | _ | l _ _ _
3 | | | | i | | | | | | | I
w“ lq UOTIRTAY]e08S-2|eL2Z-1]|e088-D]elfL-8|e6-I0]eL2L-8|e8-20{el0L-8]e0L-00|eLhL-9] |
ww | Teaaua) | | | ! | _ _ I ! | | STITY2A |
ww | l l | i | | | 1 1 | | 3jesdayy I
- “ SOINUTW-ITOTYSA UY 3w} “ "
2
m SOTOTYSA 90TAISS PUNOI) JJRIADITY JO SOW]| IDTAIIS .
m L-AI 219qel
7
o
y

PO . PN s D AP

E A Al A DN Y Sy T S S e
A AN ANV NASIMNEE: SRR



R e T AR BT R T A A T A R TR WS TRRE LIRS o8 g 5 2% R
.

T A AT AT AR I T | ZIC IR PO B PP LT 5 i )
F L'
) .
. *
~u.. N
[
P un @ N NO M QOO OO n~I OO~ O [ o 2 23 (@ o N R
P — LaBa V- o W = O NN O F F N = © OO w F N N\ O O N O :
\--I a * - - * L ] - L] - . L d - L] L ] L] L] * L ] L] L ] . L ] - * L] - - - -.,
£, o M S ONO NI O 0 DO N W \O O N AN O VO @D ON W M m .
L o —Inao NN ~ MIFO NG MIFO NN Tam .
b, - - 0 .
L -
L. QC QOO0 [ | I T | 1 11 A R A ons - DA R ~om
i, t € O OoONo 1 1 1 [ | [ I | o« O m e O M = O m O wom [
m.. T el 4D s o e [] [] [ q [] [] [] [ ] i | e o e - L] - .« ® » e« ® = . ® » ‘ot
- O} GO [ [ | 1 11 « 00 = O O «— OO — 0O o m o
‘e T L - AV- 38 S [ t 19 1 11 oo m N ™M [\ VIV, oY NN M - - 2
. - wa -— 1 [ 1 1 b
m j'lllll"llll"'ll — — . . — — — — — — — — — — — T ——— .
. ] o
o.Ln wn O IN 1 19 1 8 9 [ I | oMo oMNoO oMo oOMO n ol n ‘
k., F-y-% ~NIA N 1 s 9 T ¥ 1 118 NOWN INOIN NOWN Lo N~ X
va. - © e o o [ ] T [ ] ] 1 ] [ ] ] e o e ® e e e o « ® o e e e V...L
,..x.. _NnD... o F © t ) LI | I I | OO OO OO~ QOO [oN o] ‘20l
w-.. Lot
e e e e ————————————————_—————_——_—————— e ———— ——— o
-h. e .
) [ [ 2] AR
b - @ 4
| ad [N, ] [ I | 1 11 1 s 1 1 0 ) NS 1 1 1 1 N mMm MmN ot
L o t 1t 1 9 3 [ | 1 9 1 O e ® 111 T ot 1 O «~— ® a2 XS 4
L o~ - Q t 1 (I 19 T * s o T | 11 * o o s o« -
N, .m.w. %J [T | b1 t 11 [ I | O » 1+ 1 1 1 O [eNeoYe) o
F- .
. LA oD -
w.\ T~ e A
W..h. 7-._ Mu nm e e e . s . — —— - — —— T — — ——— ———— — — ——— — — — — ——————— — — —— — — —— .m
o me OO0 MO o 1 11 INOYO N~NDO MO0 INOO ®MOOY -
“.._ O [+ aNO & ~NINO 1 1 8 1 39 1 ~nO - 0O NN D ~NnNDO wnwino ™~ RN
et 1 [ ] o & . e e o [} [ ] [ ] | [ 1 e o o *» e e o s e * o @ [4V] .
a OOV Q n 3 © F-N 1 1 1 LI B | G ~NN AN N o] na m NN - NS U
[ - 0 ® (= — 0NN L [ T | [ ] - -— - > .
Pl L et =
L o >0 e e . e e o s S . — —— 2 7 i S—— ——— —— — — ——. S — — —— ——— — ——— —— ——— — — . O
3N = O -
QL [eRoR e ~NO m [eNoNe) [eRoNe QOO [ | moOo I~ MNO~ ~NO ™M (7}
I o ~ F NN a O O FJNnNg [+ o 0T 0 n e | I N | O OL N m OV WO M (7] *st
Y > [4¥] e« o o e o e e @ ® e e » o ® [ I ] [] e e e s o o e e @ =3 ‘.
b o~ ~ INVOmM INOVD MIFV VON DdON 111 A= ~FOC NKNO o
o nUH m <O - al - - [ I | - - — e 0 - “ X
A o e e e N e e e e e e e e . ————— . — —— —— —— — . — — ] L
Loy 5 | 5 |
e + o o [ =] on (=] o o o (=4 +2
L, 4 c c < c c c c c c o .
P, -] ol -4 -4 ed ot o) -y -t Do [P 3
N £ 4+ P + - + +~ » = » O
r, 3] 0 NN 0 NN 0 NN GEARA] LEAYA) LA AR A) 0 NN LEAYA] - o
W 1 = -4 QO O\ ~{ G0 O\ =4 00 O\ -t aD O i QD ON -] GO ON ~—t GO O© ot O O© - O O\ > 3 0
) o~y o On O X ONOh X ONON X On O\ X On ON X ON O X O\ O\ X O ON X ONON |9 o
S C ] = «— W« b = Wl = - L e W e« u) «— ) = [P ] .t
O 'y
P 1 ' . v [ ' s ' 1 E v
Fre - *
2 S O 4+
.ﬁ.. [ o)

L8 < XX = QO b
! [ [ Q 0 O .t
o o O b= ot - B
[N -d o~q [ ¥4 [ > > .
[ (<] > - [ X X [=] < £ o’
[ b =] | 9] [ 3 Q Q + D ‘o
wn.u "] -} [} ()] > t ) >3 3 Q -t A
> )] 4 Q [ =4 (7] 1 ) | o St L 5 o ) v.e
k! - o - -t [} - = & I~
P [3] - © [ 4 » | — ON Li
=) -~ ] + £ -~ o o o - =Y g
w.._ L [ —4 | =4 Fe > » o (Y] = [ I | ~
fo (] | ¥ [} C -] -] L] o 3 o O v '
98] > [ m (&) (@] - = [T [P [ aad ~*
wuu T 0 !
s

X}

c ¢

]

af
mn &0

o
T4
w
W
E_;
! 1
.
N
+
f

————— o o

e e e Tt v o A TTRTEEYE s v o e
e et ST e R S T I S R R R A N R L TR T A T LA T




R e e A T N L TN I N S R A e A A A N A
§:‘T-l-H—JAL-L y & N PO HaN s el T N L. . . S S VY N e F
A ;
6] .
ﬁ .
. -
2 Table Tv-3 1
y Ground Service Vehicles N
2 Fuel Consumption Rates 4
Ne

Rate of Fuel
Consumption
Vehicle (gal/hr)

iRy Xy

L

Tractor 1.80
Belt Loader 0.70
Contalner Loader 1.75

Cabin Service 1.50%

% Lavatory Service 1.50*
ﬁ Water Truck 1.50*

Food Truck 2.00*
Fuel Truck 1.70%

Tow Tractor 2.35

Conditioner 1.75

Alrstart %
]
Transporting Engine 1.40 ﬁ

Diesel Power Unit 8.20

Ground Power Unit

»
2 |3 )

E 3
f Transporting Engine 2.00 i
i Gasoline Power Unit 5.00 X
', Diesel Power Unit 7.10

Transporter 1.50

oy o4

F X

>y

POV~

e

SRS U S—
ISP NORIEIRS i SR

* Estimated Values

A

Source: "An Air Pollution Impact Methodology for Airports - Phase I" iﬁ
(APTD-1470) J. E. Norco, R. R. Cirillo, T. E. Baldwin and J. ¥. fﬁ

Gudenas, 1973. Table 3.37. ?3
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Table IV-4
Daily Fuel Consumption for Service Vehicles
(gal/day)
| I
| |
| |
: Existing 1985 1995 :
| Tractor 214,83 275.90 404.73 |
| |
’ Belt Loader 14.43 18.97 268.65 :
| |
= Container Loader 5.95 7.35 10.85 :
| |
: Cabin Service 10.20 12.60 18.60 =
| | |
i Lavatory Service 53.62 69.25 100.26 } |
| |
I Water Truck 37.50 48,00 69.25 |
| :
l Food Truck 73.68 94,80 *138.68 |
| |
= Fuel Truck 65.59 84, 4k 122.42 I
I - |
I Tow Tractor 43,47 55.41 79.88 |
: T
: TOTAL ' 519.27 666.72 973.32 ,
| |
)
E'(.'.
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N
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The summary of the emission inventory data is presented in the
following tables.

I I
: Existing Airport Emission Inventory l
: (1b/day) :
| SEZ tEi NOy SOx Particulates :
|  Aircraft Traffic 5,445 402 1,265 114 70 :

Vehjcular Traffic® 3,219 ‘386 488 26 69 A}
| Service Vehicles 1,144 255 65 1 _2 ‘

Total 9,808 1,043 1,818 141 141 E

|
% |
3 | |
) | 1985 Airport Emission Inventory |
} {ib/day) I
& '
N | ' |
gﬁ = co HC NO, SOy  Particulates =
% I Aircraft Traffic 7,310 637 1,717 164 59 :
| Vehicular Traffic? 2,757 272 493 33 67 :
|
= Service Vehicles 1,468 328 84 1 _3 :
= Total 11,535 1,237 2,294 198 129 ;
9 Includes passenger, visitor, and employee traffic. I
4
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|

1995 Airport Emission Inventory =

{ib/day) }

<o H NO S0y Particulates :

| Afircraft Traffic 11,058 1,083 2,641 270 920 :
| Vehicular Traffic10 2,844 270 578 55 142 i
| Service Vehicles 2,144 479 122 2 _ &4 i
i Total 16,046 1,832 3,341 426 236 E

Block 1-9 - With the completion of the emission iiiventory, a
coordination meeting was scheduled with the State Air Quality Review
Board. The State Review Board determined that the project is in conformance
with the SIP. The Board also determined that the project levei of airport
activity would have the potential to cause violations of carbon monoxide
standards.

Block 1-11 - The PAL computer model was selected to perform the
dispersion analysis. This model was selected because it can compute simul-
tanecusly the dispersion impact from line, area and point sources. This
model was also chosen because its input parameters are easy to understand
and obtain., A more detailed discussion of the PAL model is contained in
Section III.

10 Includes passenger, visitor, and employee traffic.

Iv.33

MY

'''''''''''''

......
____________




A A B Mk B b T e e kb adeetbmes o e R CRA LN LA T e e Tie TemceT e T TW TRRVA el 0T W T AT T ol T Toe T T T e T

303 B PR *

R

o

The input parameters used for the PAL dispersion model were: ﬁ

3 Area Sources - Parking Lots ﬁ
R,( i;\'
o Existing - One Lot: ﬁg
N 4
1 ‘Wigth - 290 m 3
Length - 27“ m 1 mln 1 S

! Strength - 17.59 2 x X b
! min = 60 sec  290x274 m2 B
4 m s
g = 3.7 x 106 = co i
# me-sac ?
ﬁ 1985 - Expansion of Existing Lot: E
: Width - 330 m g
Strength - 10.24 X X o

] min = 60 sec  330x274 mé b
5 i
j m 4
‘ = 1.9 x 106 —° co i
“ mc-sec 0
b 3
i 1995 - Existing Lot with Two New Lots: s
¥ p%
'i Old Lot - Width - 330 m R
b Length « 274 m 1 min 1 g
: Strength - 5.55 —= x x o
v min = 60 sec  330x274 m? E
i = 1.02 x 10-6 =3 co ;
p m-sec t
# Y
H] N
A
£ New Lot - North of Airport Drive é
i Width - 274 m .

Length - 192 m gm 1 min 1
Strength - 5.55 3 X
min = 60 sec  274x192 m?

gm
me-sec

wiala

T, ‘Y :";}' =

EED s PR

= 1.8 x 10-¢ co

="

Y 4 R
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New Lot - South of Airport Drive

Width - 274 m

Strength - 5.55 x x
min 60 sec  274x 165m?
gm

= 2.1 x 106 co

mé-sec

Line Source - Roadwavs

Alrport Drive - 4 lanes

fotal Roadway Width - 36 m
Median Width - 15 m
Existing Speed = 45 mph
Volume - 2,904 veh/hr
Strength:
q = 1.726 x 10-7 x EF {gm/mile) x TV (veh/hr)

1.726 x 10-7 x 28.16 x 2,904

L]

.0141 gm/sec-m CO

1985 Speed - 45 mph
Volume - 3,612 veh/hr
Strength:
q = 1.726 x 10-7 x 19.39 (gm/mile) x 3,612 (veh/hr)

.0121 gm/sec-m CO

i

1995 Speed - 40 mph
Volume - 6,020 veh/hr
Strength:

q = 1.726 x 107 x 12.0 (gm/mile) x 6,020 (veh/hr)

n

.0125 gm/sec-m CO
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Line Source - Runway

(Determined from Peak-Hour Uperations)
Existing Operations: 25 ops/hr
1985: 32 ops/hr
1995: 46 ops/hr

Runway Emission Density

727: (6.99 + 7.91)11 1b/hr-eng x 3 eng

44.7 1bs/hr

?9.8 lbs/hr

DC-9: (6.99 + 7.9) lb/hr-eng x 2 eng
Business Jet: (75.06 + 65.61) lb/hr-eng x 2 eng

281.3 1lbs/hr
Turboprop: (0.43 + 0.48) lb/hr-eng x 2 eng

1.8 1lbs/hr

Twin-Engine
Piston: {143.9 + 95.€) lb/hr-eng x 2 eng

479.0 lbs/hr
836.6 le/hr

Density is equal to:

836.6 1b/hr x o tE

37500 sec X 454 gn/lb = 105.4 gm/sec CO
’

Five receptor po!nts were chosen (see Figure IV-2) and various
wind directiuns .=sre used to disperse the pollutant emissions to the
receptor points. Ucing the PAL computer program, the results of the disper-
sion study are shown on the following tables.

17 Take-Off and Climbout mcde emission factors from AP-42,

Iv-36

A P = =it Sl et oy

X

IO ol d TN

o ey

LIS P dgn g

"2 2Th « MEREEKT. L. B PGV, o7 4™ AT

Rl
-
I
K
P
f
[
A
]
i
.
¥




X Bo0 TR AT (AU N, (TR AV IR AN W IPNCT .5 Wk S )

——

m "

b 4
o
ks K Y

\ e Ty
AR
4 A

..L_{ [ )

25

o 48 ik
"ty

-
Ld

212

Existing CO Concentrations
mg/m3

gl 3
Q! (=]

1-Hou
.64

Receptor Points

8
L
(=)

1-Hour : 8-Hour : 1-Hour : 8-Hour ’ 1-Hour T 8-Hour ; 1-Hour : 8-Hour :
0

9

o -

(2}

2 g 7

& < 8
§ o
Q. -

1v-37

RN B i R R e -t Bl EDRGE IR R I e A A L R S PR I PR e

& N [a) ™~
- (Y] - [1a]
L d L d L] [ ]
o (=] m 12

[Ta) =2y
N - [Va)
L] L . .
o (=) (12} [1a)

N ['a]
; [T} - G
L [ ] * [
o - 12 <

[°a) @® [Ta) m
~ @ N -
L] 4 L] [ ]
m (22 "2 -,

m NN o
[Ta w - o
L] L] [ ] [ ]
(=] (=] m <

7o
Al & Q| R
L] L] L L]
o o [Ta) ~

"a) X [Ta)
™~ © - R
* L[] L] [ ]
(= o [ha) (12
- - [T} 0
(= (= o (4]
L[] 14 L] [ ]
0 0 ["a) -
-

b~

§

> o
L) ? o —
3 o< L}
S| 5 % o
(- 4 o <] [




- AT TR TR T T AT T TR TR TR TR TN W TR N R R L W YR N A N T
gmm&&--~- S T T e R e S s I e e A b T S F S S T R T A
ad

£l

e e el TR U —

=]
P (2] [ *] ()
5 S G v 0 1a)
L] . L ] [ ] .
] o o L o <
(- ]
U\ e s e e s e e o - — —a — ———
[
m
§ & e 2 P
. NN o4
L - -
5 « - I 4 -]
é (= - v 0 8 g
L . L] * L] [ ]
1 (=] (=] (=) (=) o m
®
# N I GEED dme SR S S SIS TEEED Gnes I et G CE S eSS
5 [+ ) 20 (3
§ (1a] m - [Ta)
* L] ] L]
] - - < 4 [Ta)
F
r—-‘———————-———ﬂ_———
3 5 m N (=] [ o] @
[ § (=] - -] 0 ™ 0 - ‘;
aomj [ [] [ . . ]
a ] (=] o o - o = 4
- -]
[ ¥ A o cne aa e e — e — S —— — " — 2 ——
Q
'g. ‘5 72 [Ta) (=] (=] m m
8 21 S N " N ~
8 ] (=] 12 2] 0 < [~
(-4 - -

1985 CO Concentrations
mg/m3

i

o e (=] @® [- ] Y

§ (=] o -] @ 0 73]

1| & & o e w m
-~}

Ld L R W NI R T S — N . D — S— —— S e
1
-] pte] m
3 °: x =8
l - - - d 0

2]
[y (= ™~ @K s
§ (=] ("2 " 0 N
i S © | o & | m
w0
U™ e s s B G — — — — — — — . — G — —
bt N N M "8
5 - - - o)
v » . .
m [1a) < ~

o e D — I —— —— — — — — — — D —— —— T— . s~

2 2
(Y - c
5 3
e [~ - N

& U > Bt
3 T £ §|z &3

s £ £ |5 %32

Q &£ & | = @ | =

Iv-38

D T T T T o -
- PR . B DA A Wl W N -
- “ . . . T, LIPS

‘.....4 T e e » * oA - ~.“‘V‘. i~ - * - -~ - .‘h
R AU Al Sl Sl P S VLA M S S JURIE TV St Tt S WL VLo

T T T

F s ooy e

Tl ETET e




T T gl e W L T w T gt e, | L AR Ve e St
o ORA R U\ AN S A PR IR IN SO SRR A

LI

R

|
|

Sl
] ~ N [+ [Ta)
£ (= < 3 Ty
i S - -« -
[- ]
W e e e e e e e e e e s e e e e e
]
= (=] [=] (2] 7o)
e 0 A 0 ~N
L * * [
! (=} o m I .
- - - - .
5 N - [+a3 N [ o]
:8. (=} - ~ o 8 o
L] * L] L] [ ] L]
| (=] (=] (=] [=] [\Y] N ‘
© |
G e e e o o s o e e e e e e e e e !
[
[+ o] [T} m
2 R|® 8 (R
L] L[] . *
t N ~N m v
-
0 )
- N 0 [a) - 0 ™~
=4 § [~ @ (-, [ ] (=] w
S e © o - -
2] [~} ]
g a. [- -}
e ' Y [ e e s s e o S e . e e s o e o
N S "
0 S n "
5 & :§ & R g O 8
[—Lap] [3] . . . . .
O E (5} ] (=] [2a] m o ™~
0~ [+ 4 -
EP L e e e e e e e e e s e e
o “ ‘
- o [ 2] 0 0 0 N i
8 £ (=] (Y} w - Q o |
" i e o o - ~ |
2 ® |
- O o e e co o e oo s e —— — — —— —— —— — J
[
m n A <& 1
:§ Y EAR Y a
. . . . . |
b [ (=) ~ Noom [7)
& i |
@ IS SN SISy, SRR S
E:-_‘t ot \
W [ ») - 2% 8 [75) !
b (=2 ~ - <] ‘
; S S| & & |« i
L © ‘
l'-:'{' T s o e e e e S vt — — — — — —— —
P ot m MmN @
i‘:\" § m [2a] \O. (=23
ta % ] [ [
A ; o+ = 4 m ~
ey
pex -
LS
P-——_,----—_—_—-—-—————
° <
[ 1] - c
o 3
St o »
§ S 3 % - 5 " oy
K*4 ‘g E ] k"4 "]
8 3 5 2 & | 9
Q. (-4 (-4 [ ol 8 [ d

'I
]
¢
"

Iv-39

A
h
e

;

-

e A
PR i
LA . L Nou T




.......
nnnnnnnnnnnn

.........

3 .
LA A

Y X4 S Ao
P
& AU

%" %

-z

The resulting concentrations were compared to the Carbon Monoxide
1-hour and 8-hour National Ambient Alr Quality Standards (NAAQS). The 1-
hour standard is 40 mg/m3 while the 8-hour standard is 10 mg/m3. Comparing

NS the dispersion results to the NAAQS standards, no violations were found to
Y occur at any receptor point or for any of the study years (Block 1-12).
‘"': This completed the dispersion analysis of the project.

Block 1-14 - The study results were assembled and summarized.
A formalized air quality report was written and an Air Quality Certifica-
tion was obtained (Block 1-16). The air quality report was made a part of

the Environmental Assessment for the airport expansion and circulated
(Block 1-17).
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SCENARIO 3 - UNIT CONVERSION

The United States Air Force (USAF) is proposing to relocate a
unit of F-15 fighter aircraft to replace the 18 0A-37B aircraft assigned to
the Clear Springs Air Force Base (Figure IV-3). On a typical day an F-15
assigned to this base is scheduled to fly a Military Tralning Route (MTR),
conduct aerial refueling and operate in a Military Operating Area (MOA) or
over a range. The F-15's would spend almost half of their time in weapons
delivery and associated aerial tactics on or near a bombing/gunnery range,
with the remainder devoted to navigation and refuelling.

Block 2-1 - The first step is to complete Form 813 (Request for
Environmental Impact Analysis) and decide the type of analysis that is
needed. A unit conversion is not included under the Category Exclusion
section of AFR 19-2.

Blocks 2-? - Next, the Preliminary Environmental Survey Form 814
i1s fllled out. The completion of thls form shows that the air quality
effects of thils project are unknown and further investigation is needed.

Block 2-5 - Data collection was undertaken to determine existing
air quality and a review of the State SIP was performed.

Block 2-6 - By reviewing existing alr quality regulations, it
was learned that the state does not have any Indirect Source Review.

Block 2-9 - Using the availuble operauional data, an emission
inventory of F-15 and OA-37B yearly operations was conducted. F-15 emis-
sions are based on an anticipated four sorties during a peak-hour and an
average of ten sortles per day, six days per week. A sortie is equal to one
landing and one takeoff. OA-37B data is based on four sorties for a peak-
hour and ten sorties per day, six days per week.

In order to obtain the yearly pollution total (metric tons) for
each pollutant for each aircraft type, the emlssion factor per landing-
takeoff cycle (LTO) is multiplied by the total number of LTO's per day
times the number of days of operation. The alrcraft emission factc:s are
taken from the ACEE report (CEEDO-TR-78-33).

CO: 10 LTO/day x 1.27 x 10-2 MT/LTO x 312 day/year = 39.62 MT/year

HC: 10 LTO/day x 1.56 x 10-3 MT/LTO x 312 day/year = 4.87 MT/year
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BASIC LAYOUT PLAN
AR QUALITY ANALYSIS
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NO,: 10 LTO/day x 3.50 x 10-3 MT/LTO x 312 day/vear = 10.92 MT/year

SOt 10 LTO/day x 8.93 x 10~4 MT/LTO x 312 day/year = 2.79 MT/year

Part.: 10 LTO/day x 1.30 x 10-4 MT/LTO x 312 day/year = 0.41 MT/year

N
i;}
i o
g% CO: 10 LTO/day x 4.55 x 10-2 MT/LTO x 312 day/year = 144,96 MT/year
%ﬂ HC: 10 LTO/day x 7.01 x 10-3 MT/LTO x 312 day/year = 21.87 MT/year
& NO,: 10 LTO/day x 6.98 x 10-% MT/LTO x 312 day/year = 2.18 MT/year

2 SO,: 10 LTO/day x 3.87 x 10-% MT/LTO x 312 day/year = 1.21 MT/year

Al
&Y
. .‘

Part.: 10 LTO/day x 3.24 x 10-6 MT/LTO x 312 day/year = 1.01 x 10~ MT/year

When the existing environment with 0A-37B is compared to the
proposed environment with the F-15, the following differences in pollutants
enitted are identified.

CO: -102.34 MT/year
HC: -17.00 MT/year
NOxt - +8.74 MT/year
SO ¢ +1.58 MT/year

Part: +.40 MT/year

3

T,
LE2d
eI

EL0%4,

There will be a net reduction in CO and HC annual emissions.
Emissions of NO,, Particulate Matter and SOy are expected to increase.
An increase of 9 metric tons per year of NOy is not expected to generate
a problem in the airport area.
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Block 2-10 - A consultation meeting was held with the State
Air Quality RevIew Agency. When the SIP was reviewed to determine action
consistency, it was learned that the project was in a designated CO non-
attainment area. In order to ascertain the impact of the project on CO
ambient levels, a dispersion analysis was required (Block 2-12).
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In order to further quantify the effect of aircraft air pollutant
emission in the project area, the PAL comput-r model was selected to per-
form the dispersion analysis (Block 2-12). This model was chosen because
its input parameters are easy to. understand and obtain.

The input parimeters used for the PAL dispersion model were:

Runway Emission Density

F-15
C0: 1.27 x 102 MT/LTO x 4 LTO/hour = 5.08 x 10-2 MT/hour

-2 1___hour 5
5.08 x 10~¢ MT/hour x 206 seconds X 108 gm/MT
= 14.11 gm/sec

Two receptor points were located in the closest residentlal areas

to the airport. Worst case meteorology was used to disperse the pollutant
emissions to the receptor ponts.

Dispersion from roadways was not analyzed because there will not
be any changes in vehicular trafflc caused by. the unit conversion. Some
personnel may be added but others will be transferred. The unit conversion
will not result In a net gain of personnel to thc base.,

Using the PAL computer program, the results of the dispersion
study are shown In the following table.

€0 Concentrations

I l

I l

| |

: - |
= | Receptor Point 1 Receptor Point 2 :
o | !
e I 1_Hour 8 Hours i Hour 8 Hours } i
) I :
L | 0.044 0.029 0.034 0.0221 l |
‘i | _
"
e These concentrations are well below the National Ambient Air '
e Quality Standards for one and eight hours (Block 2-13). g
3 :
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Block 2-15 - The study results were assembled and summarized for
inclusion within the project's Environmental Assessment.

' Block 2-16 - Based on the findings of the Environmental Assess-
ment, Form 815 "Environmental Assessment Certificate" was filled out. The
Afr Quality Analysis results indicate small or no impact to the air quality
from this project. If there are no other environmental impacts, then a
statement of Findings of No Significant Impact (FONSI) can be issued and
the analysis is complete (Block 2-18).
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SCENARIO 4 - L.OW LEVEL FLIGHTS

The, Unites States Air Force is proposing to establish a Military
Operating Area (MOA) in the Southwest sectinn of the country. This particu-
lar MOA is planned to allow random, low-level operations by A-10 ground
support fighter airccaft. These flights would be below 10,000 feet Mean Sea
Level (MSL) and at speeds exceeding 250 knots indicated airspeed (KIAS).

Block 2-1 - Form 813 (Request for Environmental Impact Analysis)
is completed and a determination made of the type of analysis that is
required. This project is not covered by a Categorical Exclusion (CATEX)
and it was decided an Environmental Assessment is required.

Block 2-3 - Form 814 "Preliminary Environmental Survey" is filled
out. The proJect is expected to produce air quality impacts but it cannot
be determined at this stage what the effect of these impacts will be.

Block 2-5 - Existing air quality data is collected and a review
made of the State Implementation Plan (SIP). From the SIP it was determined
that the project is not located in a pollutant nonattainment area. The
prgﬁeot is not located in a state with Indirect Source Review (Block
2'6 3 -

Block 2-5 « Military alrcraft conducting flight training opera-
tions within the MOA will emit air pollution contaminants of particulates,
hydrocarbons, carbon monoxide and oxldes of sulfur and nitrogen. The
quantity of each pollutant was derived by using data for A-10 aircraft

pollutant emission rates and the projected annual hours of flying activity
in the MOA.

The aircraft emission inventory was computed using the modal
emission factors and fuel flow from the ACEE report times the hours of
flying activity. The emission factor will be based on using military thrust
throughout the MOA. The emission factor for the A-10 {s the emission rate
times the fuel flow.

Co

2.3 g/kg-fuel/engine x .323 kg/s x 2 engines = 1,486 g/sec
HC: 0.1 g/kg-fuel/engine x .323 kg/s x 2 engines = 0.646 g/sec

NO,: 10 g/kg-fuel/engine x .323 kg/s x 2 engines = 6.46 g)sec

Part: 0.05 g/kg-fuel/engine x .323 kg/s x 2 engines = 0.0322 g/sec
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It was estimated that the A-10's will fly approximately 2,000
hours per year.
CO: 1.486 g/sec x 3600 sec/hour x: 2000 hours/year x 10~6 MT/gm
= 10.70 MT/year

HC: 0.0646 g/sec x 3600 sec/hour x 2000 hours/year x 10-6 MT/gm
= 0.46 MT/year

NOx: 6.46 g/sec x 3600 sec/hour x 2000 hours/year x 10-6 MT/gm
= 46.52 MT/year

Part: 0.0322 g/sec x 3600 sec/hour x 2000 hours/year x 106 MYV/gm
= 0.24 MT/year

The aircraft's total emissions are a small percentage of the
total emissions in the MOA and are not significant in terms of reglonal air
quality. :

Block 2-10 - A meeting was held with the State Air Quality Review
Agency to determine action conformity with the SIP. The project was deter-
mined to be consistent with the SIP. Because of the type of action being
proposed (low level flights at high speeds), the State Review Board did
request that a dispersion study be performed to determine ground level
CO concentrations. ‘

Block 2-12 - The U.S. Environmental Protection Agency's Point
Area Line (PAL) model was used to evaluate the pollution concentrations
of alrcraft operating in the MOA areas. Aircraft emission factors were
obtained from the ACEE report. The carbon monoxide concentration. rere
predicted for a 2.0 kilomster flight track at 200 meters per second ground
speed and 90 meters above ground level.

The CO emission factor from the ACEE report is:

2.3 g/kg fuel/engine x .323 kg/s x 2 engines = 1.486 g/s=c
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Four receptor points were chosen, two und:r the aircraft flight
path and two downwind of the the flight path. The predicted worse case
ground level one hour CO pollutant concentrations are listed in the follow-

‘
>
b~

-t
X
o
-
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-

T

ina table.
| |
i |
: CO Concentrations :
: = :
: Receptor Point 1 Receptor FPoint 2 :
= 1 Hour 8 Hours 1 Hour 8 Hours =
: 0.25 x 10-*  0.16 x 10-4 0.24 x 10-%  0.16 x 10-4 {
| | |
e | |
o : Receptor Point 3 Receptor Point & :
E { 1 Hour 8 Hours 1 Hour 8 Hours =
: 0.11 x 10-%  0.71 x 10-2 0.41 x 10-6  0.27 x 10-6 =
| |

W

L3

el S

T W
x

a3

Block 2-13 - The PAL results indicated an insignificant air
quality impact should this proposal be implemented. The study results were
then assembled and documented for inclusion within the Assessment Report
(Block 2-15).
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Block 2-16 - Form 815 "Environmental Assesament Certificate"
incorporating the results of the Environmental Assessment was completed.
The air quality analysis indicatd that there would be no significant impact
to the MOA area by the proposed project. If there are no other environmen-
tal parameters to be analyzed, then a statement of Findings of No Signifi-
cant)Impact (FONSI) can be issued to complete the project analysis (Block
2"18 .
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SECTION v: GLOSSARY AND
ANNUTATED REFERENCE LIST

GLOSSARY

In order to assist in the understanding of the other sections of
this handbook, a glossary of basic air quality terms has been added.

A
Air Quality Data Base

A collection of information about ambient air quality that existed within
an area during a particular time period. This data is usually collected
and published by the State Air Pollution Control Agency.

o ey
s

" x5
2

= Alr Quality Model

An algorithmic relationship between pollutant emissions and pollutant con-
cemrations used in the prediction of a project's pollutant impact.

Air Quality Monitor

A device for measuring pollutant concentrations. One such device is a Non-
Dispersed Infrared Analyzer used tu record carbor: monoxide concentrations.

Air Quality Standard

A legal requirement for air quality, usually expressed in terms of a maxi-
mum allowable pollutant concentration averaged over a specified interval.
For fxample, the one-hour national standard for carbon monoxide is 40

mg/m”.
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Ambient Corcentratlons

s

Initial concentration sensed/measured at a monito-ing/sampling site.
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A~—Continued

Ambient Monitoring

Systematic measurements of the characteristics (e.g., pollutant concentra-
tion and wind velocity) of the air at a fixed location.

Air Quality Control Region (AQCR)

An interstate or intrastate geographic region designated by the EPA that
has significent air pollution or the potential for significant air pollu-
tion and, due to topography, meteorologyv, etc., needs a common air quality
control strategy. The region includes all the counties that are affected by
or have sources that contribute directly to the air quality of that region.

Area Source

The agglomeration of many sources that have low emission rates spread over
a large area which are too numerous to treat individually. An example of
this type of source would be a parking lot.

Atmospheric Stability

The resistai.ce to or enhancement of vertical air movement related to the
vertical temperature profile (see¢ Pasquill Stability Classification).

Averaging Time

A period over which measurements of air quality parameters are taken. Alr
quality standards are speciflied for averaging times of one, three, eight
and twenty-four hours, as well as one year.

8

Background Concentration

Pollutant concentration due to racural sources and distant unidentified
man-made sources.
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' Carbon Monoxide (CO) E

§ This is a colorless, odorless, toxic gas produced by the incomplete burning S

: of the carbon in fossil funls. B

| :

] Clean Alr Act f

5 The Federal law regulating air quality; when amended in 1967, it required ﬁ

' that air quality criteria necessary to protect the public health and ﬁ
welfare be developed. "

Clean Aif Act Amendments

Pabbded - Ju o i
_: 3') -

The 1970 Amendments to the Clean Air Act redefined thc strategy of the
Act and called for every state to submit an implementation plan to the
- A describing the control ‘strategles "o be used to attain compliarice be
with Natlonal Ambient Air Quality Standards. "

LI

LI, ¥ L%
ML 5 M SANT

A combination of limiting measures designed to achleve the aggregate
reduction of emissions. Fcr example, a State Implementation Plan may !
contain a Transportation Control Plan with strategies to reduce vehicular ut
miles traveled and an Inspection and Maintenance Program.

H The 1977 Amendments called for each state to revise its implementation é
y plan in oruer to provide for the attainment of the Natlional Ambient Alr W
" Quality Standards as exped.tiously as practicable but not later than E
. December 31, 1982 (December 31, 1987 under certain conditions for photo- b
l chemical oxidants and/or carbon monoxide). It also called for the states E
4 to protect & =iz where the air was still relatively clean. ™
% :
i Control Strategy ;*

A

Criteria Pollutant

P W 1 Sl Y
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B PRSPPI L TSI

A pollutant for which EPA has established a National Ambient Air Quality
Standard, ioeo, Oxidants, NOZ, 502, CO, HC’ TSP’ and Pb.
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D
Diffusion
The gradual mixing of the molecules of two or more pollutants as a result

of random thermal motion.

Disgerslon

The process by which atmospheric pollutants disseminate due to wind and v
vertical stability.

Driving Cycle

A profile of velocity versus time, specifled for determining vchicular
emission rates. This cycle would include periods of stopping, acceleration,
cruising and deceleration.

L'.

4] E
b-_‘.::
r§3 Emission Factor
‘ The rate at which pollutants are emitted into the atmosphere by one source
N or a combination of sources.
&Q
Hz‘ Emission Inventory
Kl
A complete list of sources and rates of pollutant emissions within a speci-

& fled area and time interval.

5& Environmental Impact Statement
Eﬁ A Federal document in which the Impacts of any major Federal action which
Ej may have a significant environmental effect are evaluated prior to its
A construction or implementation, as required by the National Environmental
ig Policy Act of 1959, As Amended.
i
i EPA
=
e U.S. Environmental Protection Agency.
R
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F

Frequency Distribution

A curve of the percentage frequency of occurrence of each value that a
ve lable may take on.

S

Gaussian Model

A pollutant dispersion model based on the Gaussjan dispersion equation,
which assumes a constant fractional decrease in concentration per unit
distance in the crosswind and vertical direction from a stationary or
moving center.of dispersion.

H

Hydrocarbons (HC)

These gases represent unburned and wasted fuel. They come from incomplete
combustion of gasoline and from evaporation of petroleum fuels.

I
s
Indicated air speed.

Indirect Control

Control of alr quality by altering activities that influence the rate and
distribution of emissions (e.g., traffic patterns, land use). Indirect
control contrasts with direct control at the source of the emissions (e.g.,
devices on automobiles or smoke stacks).

Indirect Source

Any structure or installation which attracts an activity which creates
cmissions of pollutants. For example, a shopping center, an airport, or
a stadium can all be considered to be indirect sources.
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I—Continued

IFR (Instrument Flight Rules)

Weather conditions below the minimum for flight under visual flight rules.

IFR Military Training Routes

Routes used by the Department of Defense and the associated Reserve and
Air Guard units for the purpose of conducting low-altitude navigation
and tactical training in both the IFR and VFR weather conditions below
10,000 feet MSL at air speeds in excess of 250 knots IAS.

Inventory

See "Emission Inventory."

Inversion

A thermal gradient created by warm air situated above cooler air. An in-

version suppresses turbulent mixing and thus limits the upward dispersion
of polluted air.

L
Land Breeze

A light wind blowing from land to a large body of water at night due to
temperature differences between land and water,

Lead

This is a heavy metal that when ingested or inhaled affects the blood
forming organs, kidneys and the nervous system. The chief source of this
pollutant is the combustion of leaded gasoline in automobiles.

Line Source

A long, narrow source of emissions such as a roadway or runway.
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L=~Continued

Link

A portion of a road in a highway network.

Local Meteorology

The weather conditicns, temperature, wind velocity, mixing height, cloud
cover, etc., that exist in a particular area.

Low Altitude Operations

Operations conducted below 18,000 feet MSL.

L

Macroscale

Large scale, involvirg distances of 100 to several thousand kilometers and
times of one to severcl days.

MsL

Mean Sea Level.

Mesoscale
Medium or middle scale involving distances of 1 to 100 kilometers and times

of one to twenty-four hours. An emission inventory for an airport would be
done on a mesoscale basis.

Meteorological Variables

Wind speed and direction, mixing height, temperature, pressure, degree of
turbulence, sunlight intensity, humidity, and precipitation.
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M—Continued

'Microscale

Small scale, involving distances up to approximately one kilometer and
times up to a few tens of minutes. The computing of pollutant concentra-
tions at receptor po’nts is an example of a microscale analysis.

Military Operations Area

A MOA 1s an air space assignment of defined vertical and lateral dimensions
established outside positive control area to separate/segregate certain
military activities from IFR traffic and to identify for VFR traffic where
these activities are conducted.

ug/m3

Micrograms per cubic meter.

Mobile Sourcé

A moving vehicle that emits pollutants. Such sources include airplanes,
automobiles, trucks, trains, ships and farm equipment.

Mcdal Emission Factors

Vehicular emissions factors for individual modes of operation. For air-
craft, these modes would include climbout, upproach and taxiing.

Monitoring Site

The location of a measurement device in a monitoring network.

N
NAAQS

National Ambient Air Quality Standards, established by the EPA to protect
human health (primary. standards) and to protect property and aesthetics
(secondary standards).
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N—Continued

4

Nitrogen Oxides (NO,)

A poisonous and highly reactive gas produced when fuel is burned at high
temperatures causing some of the abundant nitrogen in the air to burn also.
This pollutant is emitted by automobile or aircraft engines, electric power
plants, and other very large energy-conversion processes.

i
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ﬁ Monattainment Area

* A geographlc srea designeted by EPA where violation of at least one Na-
: tional Ambient Air Quality Standard occurs.

o

n 0

T

Ozone (03)

B
£
?j This 1s a colorless, toxic gas formed by the photochemical reacticns of
i hydrocarbons with the oxldes of nitrogen.
A :
Ly W
i P X
"l -
:
Pasquill Stability Classification E
X i
A A method of classifying atmospheric scabiiity based on incoming solar b
G vadlation and wind speed. The stability classifications range from A ¥
& stability (extremely unstable conditions) to F stability (moderately Ny
§ stable conditions). N
g B
H Photochemical Smog ‘ iﬂ
3 i
¢ The atmospheric conditlion that results when hydrocarbons and nitrogen i
b oxides emitted in the atmosphere react in the presence of sunlight to form ﬁ
i other pollutants, such as oxidants. L
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P—Continued

Plume

The spreading pollutants emitted by a fixed source such as a smokestack.

Point Stationary Source

A pollutant source that is fixed to the ground and that releases pollutants
through a relatively small area (e.g., 2 smokestack).

(il

Parts per million (“0%) by volume.

- Precursor

A chemical compound that leads to the formation of a pollutant. Hydro-
carbons and nitrogen oxldes are precursors of photochemlcal oxidants.

v

Prevention of Significant Deterioration (PSD) Area

A geographlc area that contains air which Is relatively clean and not in
violation of the Wational Ambient Air Quality Standards. The emissions
in these areas are regulated to prevent degradation of its air quality.

Primary Pollutant

Chemiceal contaminants which are released directly to the atmosphere by a
source.,

Primary Standard

A National Ambient Alr Quality Standard set to protect human health.

R

Receptor Point

A designated location where pollutant levels are examined.
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Sea Breeze

A light wind blowing from a large body of water to surrounding land areas
during the day due to temperature .differences between land and water.

Secondary Pollutant

Atmospheric contaminants formed in the atmosphere as a result of such
chemical reactions, as hydrolysls, oxidation, and photochemistry.

Secondary Standard

A National Ambient Air Quality Standard set to protect human welfare.

Simulation Model

A mathematical description of a real physical and/or chemical process. The
responses of the model to input parameter variations are analogous to those
of the real processes.

Stabilit!

A property of the atmosphere which determines the amount of vertical
mixing.

Stable Layer
A layer of air in which very little mixing takes place.

State Implementation Plan

The strategy to be used by a state to control air pollution in order that
the National Ambient Alr Quality Standards will be met. EPA regulations
require that each state devise such a plan or the EPA will impose its own
plan for that state.

Stationary Source

A source of pollutants which is immobile. Such sources include industrial
complexes. power plants, and individual heating units.
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S$—Continued

Sulfur Dioxide (S0,)

s

This is a corrosive and poisonous gas, prOdUOOd mainly from the burning of
sulfur containing fuel. ‘

Surface Layer '
The layer of air near the ground, gener511y 5 to. 100 meters high, where

surface features (e.g., trees, bulldlngs) affect atmospheric turbulence and
diffusion.

I

Total Suspended Particulates STSPz

Jhese are solid or liquid particles small enouqh xo remain suspended in
alr. They range widely in size from particles viaible as soot or smoke to
those too small to detect except with an electron microscope.

Transportation Control Plan (TCP)

A plan specifying measures to regulate the enisaion of pollutants from
mobile sources.

¢

Turbulence

Unsteady and irregular motions of air in the atﬁﬁtphepe.

y
Vehicle Miles Traveled (VMT)

The sum of distances traveled by all motor vehicles in a specified region.
This sum is used:in conputing an emission inventory for motor vehicles.

VER

Flying using visual flight rules.
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ANNOTATED REFERENCE LIST

Many useful technical air quality documents are available which
explain the various methodologies and document relateu study results. These
references are highlighted below:

1. U.S. Alr Force Engineering and Service Center CEEDO, September 1978.

Rﬁ Alrcraft Air Pollution Emission Estimation and Techniques -
B ACEE, CEEDO-TR-78-33.

X

Eﬁ This report presents a five-step analytical methodology that

can be adapted to nearly any aircraft related alr quality assess-
ment problem. The methodology 1s for use by base level environ-
mental personnel to calculate (1) annual aircraft emissions and
(2) downfield pollutant concentrations.
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2. U,S. Environmental Protection Agency. August 1978. User's Guide to

MOBILE 1: Mobile Source Emissions Model, EPA Report No. EPA-400/
9-78-007.

This document presents a computer model that calculates composite
emisslon factors for Hydrocarbons, Carbon Monoxide and Oxides of
Nitrogen from motor vehicles.

3. U.S. Environmental Protection Agency. February 1981. User's Guide
to MOBILE 2: Mobile Source Emissions Model, EPA Report No. EPA
46013-81.006.

This document presents a computer model that calculates composite
emission factors for Hydrocarbons, Carbon Monoxide and Oxides
of Nitrogen from motor vehicles. MOBILE 2 supercedes MOBILE
1 and incorporates several new optlions, calculating method-
ologies, emission factor estimates, emission control regulatlions
and program designs.

4. U.S. Environmental Protection Agency. July 1975, Handbook for the

Review of Alrport Environmental Impact Statements EPA Report
ANLIES-46.

o This report supplies to alrport planners and reviewing agencles
by guidclines for the technical review of airport environmental
impact statements.
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Environmental Protection Agency. May 198C. User's Guide for
HIWAY 2 - A Highway Air Pollution Model EPA Report No. EPA-600/
8-80-018.

This document describes a computer model HIWAY 2 that can be
used to estimate the concentrations of nonreactive pollutants
at receptor locations downwind of "at-grade" and "cut section'
highways.

Environmental Protection Agency. 1972. Aircraft Emissic.is: Impact
on Air Quality and Feasibility of Control.

This report presents the available infoirmation on the present
and predicted nature and extent of aircraft alir pollution in
the United States. It also discusses the present and future
technological feasibility of controlling such emissions.

Environmental Protection Agency. February 1978. User's Guide
for PAL, A Gaussian-Plume Algorithm for Point, Area, and Line
Sources. EPA Report EPA-600/4-78-013.

This report presents a method of estimating short-term dispersion
concentrations using Gaussian-plume steady-state assumptions for
point, area, and line sources.

Eavironmental Protectlion Agency. October 1978. Air Pollutant
Emission Factors for Military and Civil Aircraft. EPA Report
No. FPA-450/3-78-117.

This document provides aircraft engine emission factors for
military and civilian aircraft.

Environmental Protection Agency. March 1977. Aircraft Emission
Factors. EPA Report PB 275 067.

This report provides updated aircraft engine emission factors
and a sample of the calculation methodology used in obtaining
these numbers.

Environmental Protection Agency. December 1974. Airport Emission
Invertory Methodology. EPA Report No. EPA-450/3-75-048.

This report describes a methodoloyy for performing emission
inventories at airpaorts. Within the basic methodology, three
sub-methodologies are presented corresponding to municipal,
military, and civilian airports.
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11. U.S. Environmental Protection Agency. January 1973. An Air “ollution
Impact Methodology for Airports - Phase I. EPA Report APTD-1470.

This report presents a methodology ).r assessing the air pollu-
tion impact of major commercial airports and the urban activities
that surround them.

12. U.S. Environmental Protection Agency. March 1973. Guide For Compiling
A Comprehensive Emission Inventory. EPA Report APTD-1135.

This report describes the procedures for obtaining and codifying
information about alr pollutant emissions from stationary and
mobile sources.

13. U.S. Environmental Protection Agency. January 1973. Workbook of Atmo-
spheric Dispersion Estimates.

This workbook presents methods of practical application of the
binormal continuous plume dispersion model to estimate concentra-
tions of air pollutants. Estimates of dispersion are those of
Pasquill as restated by Gifford with emphasis on estimating
concentrations from continuous sources.

14. U.S. Environmental Protection Agency. February 1976. Compilation of
Air Pollutant Emission Factors. Second Edition with Supplements.
EPA Report AP-42.

This document presents data avallable on those atmospheric
emissions for which sufficlent information exists to establish
realistic emission factors. These emission factors cover most of
the common emission categories: fuel combustion by stationary and
moblile sources; combustion of solid waste; evaporation of fuels,
solvents, and other volatile substances; various industrial
processes; and miscellaneous sources. Thls is one of the most
utilized references in airport pollution analyses.
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';3 15. U.S. Environmental Protection Agency. September 1980. Guidelines for
Air Quality Maintenance Planning and Analysis. Volumes 1 through
14. EPA Report No. EPA-450/4-78-001,
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This series of documents provide State and local agencies with
information and guidance for the preparation of Air Quality
Maintenance Plans.
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16. U.S. Environmental Protection Agency. 1978. Carbon Monoxide Hotspot
Guldelines, Volumes 1-6. EPA Report Nos. EPA-450/3-78-033, 034,
035, 036, 037, 040.
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These documents present techniques and guidelines for locating
and analyzing potential carbon monoxide hotspot near roadways
and intersections.
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17. Federal Aviation Administration. December 1975. Airport Vieinity
Pollution Model User Cuir :. FAA Report No. FAA-RD-75-230.

o

2

E This report describes the computer code and input methodology 5
| of the Alrport Vicinity Air Pollutifon (AVAP) model. Samples of o
X input and output are presented as well as the basic formulas @

used in the calculations. ™
Eﬁ 18. Federal Aviation Administration. July 1980. Impact of Aircraft Emis- N
3 sions on Alr Quality in the Vicinity of Airports, and Sub-Model -
B Development. FAA Report No. FAA-EE-80-09A. E%

This report, the first of two volumes, documents the results of a
combined FAA/EPA study to assess the impact of CO, HC, and NO
in the vicinity of airports. Volume I covers the informatioft
gathered during a series of monitoring programs at Washington
National, Los Angeles International, Dulles International, and
Lakeland, Florida airports.
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§§ ~ 19, Federal Aviation Administration. July 1980. Impact of Aircraft tmis- .
= sions on Air Quality In the Vicinity of Airports, Volume II: ,ﬁ
i An updated Model Assessment of Aircravt Generated Air Pollution :é

e

at LAX, JFK, and ORD. FAA Report No, FAA-EE-80-09B.

R

4

i This document presents the second part of a two-volume combined
g FAA/EPA study. The report attempts to reaiistically simulate the
air quality impact of aircraft in and around airport property

A &

: ]
o during adverse dispersion conditions. tl
R b
b 20. Federal Aviation Administration. June 1981. Environmental Handbook, '4
3 Draft FAA Order 1050.15. &
E This order provides guidance and instructions necessary for pre- Iﬂ
) paring and processing the environmental assessments of Federal fﬂ
p Aviation Administration actions. g
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1 21, Fedefal Aviation Administration. March 1980. Alrport Environmental X

Handbook, FAA Order 5050.4. C
This order provides instructions and guidance for preparing and &
processing the environmental assessments of airport development pY
proposals and other airport actions as required by various laws &
and regulations. ﬁ

22, Federal Aviation Administration, July 1981. SIMPLEX "A" - A Simplifled

Atmospheric Dispersion Model For Airport Use (Users Guide). FAA
Report No. FAA-EE-81-8.

FOEETE I

e
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This document describes the method, limitatlons and uses of
the SIMPLEX "A" atmospheric dispersion model. This model deter-
mines pollutant concentrations from taking-off alrcraft and
has the flexibility to easily accept parameter changes. It
can treat elther single or multiple aircraft departures and

permits air quality calculations to be made Ly persons without
an extensive computer background.
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23. Federal Highway Administration. November 1979. CALINE 3 - A Versatile
Dispersion Model for Predicting Air Pollutant Levels Near High-
ways and Arterial Streets, FHWA Report No. FHWA/CA/TL-79123.
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This report describes a model that can be used to predict carbon
monoxide concentrations near highways and arterial streets given
traffic emissions, site geometry and meteorology.
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24. Federal Highway Administration. June 1978. Highway Air Quality Impact
Appralsals, Volume II Guidance for Highway Planners and Engi-
neers. FHWA Report No. FHWA-RD-78-100.
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This document provides guidance for highway planners and engl-
neers in selecting and designing air quality analyses that should
be performed as part of a transportation planning project.

25. Schewe, George J., Laurence J. Budney, and Bruce C. Jordan. October
16-18, 1978. CO Impact of General Aviation Aircraft. Paper

presented at the Air Quality and Aviation: An International
Conference.
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This paper presents a modeling analysis of the impac: of general
aviation aircraft on ambient carbon monoxide concentrations.
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26. Segal, H.M., Yamartino, R. The Influence of Aircraft Operations on Air
Quality at Airports. Journal of the Air Pollution Control Asso-
clation, August 1981.

This paper presents the results of a FAA/EPA study which includes

the assessment of air quality at five commercial and one general
aviation airport.
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TECHNICAL APPENDIX

Alrcraft Activity Threshold Levels
Determined by Parametric and Statutory Criteria

In developing the step-by-step air quality assessment process
(Section II) and in reviewing airport air quality documentation?, it was
noticed that airport activity was not always at a level that would produce
carbon monoxide (CO) concentrations in violation of the national ambient
alr quality standards. It followed that if activity levels at certain air-
ports were low and the resulting pollutant levels were low relative to
ambient standards, considerable time and money could be saved if a thresh-
old concept technique was developed which would screen out the need for
further analysis. This perception led to an analysis of pollution from
automobile and aircraft sources at general aviation and commercial airports
for the purpose of establishing activity threshold levels below which a
detailed air quality assessment would not be required.

The analysis procedure involved the foilowing steps:

1. The review of state indirect source regulations.

2. The development of a parametric analysis of
concentrations produced by aircraft and other
airport sources. This analysis involved the use
of the EPA's PAL computer program and the
Department of Transportation CALINE 3 models.

1 See Reference 18 in the Annotated Reference List in Section V.
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STATE THRESHOLD ANALYSIS

A few states still retain Indirect Source Review (ISR) regula-
tions. Some of these states have established threshold levels below which
detailed air quality assessments may be bypassed. These thresholds are
based on either parking lot capacity, highway annual daily or hourly
traffic volume, airport passengers per year or the number of airport
operations. Sample threshold levels for state ISR are summarized in Table

"10

PARAMETRIC ANALYSIS

General Aviation Airports

Alrcraft and automobiles are the two main pollution sources
at a general aviat.ion airport, with aircraft being the predominant pollu-
tion sources. The EPA PAL model! was used in the general aviation airport
analysis. The emmissions were considered to originate from aircraft with
twin Teledyne/Continental TS$10-360C engines. Concentrations were measured
at source-receptor distances of 300 and 500 meters for a spectrum of
ajivport activity levels. These distances reflect the range of distances
over wnich the public might first be exposed to significant pollution from
aircraft at a general aviation airport.

The wind angle producing the highest concentration was used in
the calculation along with a wind spezed of one meter per second and a
stability class of '"D."

These parameters reflect the pollution nonditions expected during
the hours of the day that an airport would be active. Calculatlions were
performed for the highest polluting mode, takeoff. Results of the disper-
sion modeling are plotted in Exhibit A-1,

Commercial Alirports

The two major carbon monoxide (CC) sources at commercial airports
are queulng aircraft that are lined up just prior to takeoff ana auto-
mobiles that are moving at slow speeds around the terminal. While it
is expected that automobiles would be the predominant source impacting
pedestrians at a commercial airpory, a check was first made to quantify the

extent of pollution from aircraft. Emissions from a taxiway queue prinr to
takeoff was selected for analysis.

A-2
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Seven commercial aircraft that were observed to be queued prior
to takeoff at a busy airport were analyzed. Source-receptor distances ;
of 500 and 1,000 meters were selected to reflect the distances at which the }
general public might first be exposed to these aircraft emissions. The :
results of this analysis, which was performed with the PAL model for the ‘
meteorological conditions described for the general aviation case, show the
|
4
|

&

concentrations from commercial aircraft are between 4 and 14 percent of the
one hour NAAQS. These findings are consistent with prior modeling and
monitoring data2 at air carrier airports which shows CO pollutant contribu-
tions from commercial aircraft to be low. These findings suggest that for
air carrier airports, the basis for air quality threshold evaluation
should be directed toward the automobile traffic.
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The California Line Source Model (CALINE 3) was employed to
analyze automobile pollution. Emission factors for light duty gasoline
vehicles were obtained from the MOBILE II computer program.3 Meteorological
assumptions were the same as those used in previous General Aviation

\
\
Alrport analyses and the results of the analyéis are parametrically plotted ‘
in Exhibit A-2. !
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Generally, emission sources at an airport which contribute only a
small percentage of the national standards (i.e., 10 percent) would prob-
ably not require detailed air quality analysis.

-r-

For the general aviation case (Exhibit A-1), 10 percent of
the standard would ba generated by approximately 50 departures per hour.
Assuming the peak-hour general aviation activity to be approximately 20
percent of the total dally activity, then the annual operations (2 x
departures) would be:

ER IR TS

HEEL

- ’ ?:-:-‘ i
0 em gtaetast 2
» i z ST el -
L € Tire et e

v -x .

AL
P radrd
-

50 departures + 20% x 365 days/year x 2 = 182,000 operations/year

w

"' .

if or approximately 180,000 annual operations. This level appears in the
K assessment flow chart in Section II as the non-air carrier threshold for
[;f further air quality analysis,

K ;
:;; 2 See Reference 18 in the Annotated Reference List in Section V.

Ef. 3 See Reference 3 in the Anrotated Reference List in Section V.
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For the comm:rcial airport case, Exhibit A-2 shows that approxi-
mately 360 arriving vehicles per hour generate an hourly CO concentration
of 4.0 mg/m3 (10 percent of the standard) at a distance of 15 meters (50
feet) from the roadway adge when operating at a congested terminal.

Assuming that peak-hour automobile activity is 10 percent of the
total daily traffic at the terminal, and that each vehicle is associated
with one enplaning passenger, then the total annual passengers for the
facility can be computed as:

360 arriving vph {(or 360 enplaning passengers
per hour) + (10%) x (365 days/year) = 1,314,000
enplanements or approximately 1,300,000 annual
enplaned passengers.

Thus the threshold levels established by the parametric analysis
are 180,000 operations per year for general aviation aircraft and 1,300,000
enplaned passengers per year for commercial air carrier airports. These
operational threshold levels represent existing or projected cumulative
totals, not increases. If an improvement project having the potential
for alr quality impact is proposed at an airport with these levels of
activity or projected to have them as a result of the project, then a more
detailed air quality assessment for that action may be warranted.

The state threshold criteria are lower than the parametrically
developed thresholds (see Summary Table A-2 below).

Table A-2

Comparison of Threshold Criteria
| | | |
’ { State Analysis : Parametric Analysis ,
| | | ‘ |
: Passengers/year | 1,000,000 } 2,600,000 I
|
: Operations/year | 50,000 to 100,000 i 180,000 {
|
| | | |
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The state threshold criteria is used in the selection of projects
for Indirect Source Review and would have been developed to reflect state-
wide pollutant conditions, strategies, or problem areas. Therefore these
conditions could be expected to be more restrictive and, in fact, appear
earlier in the assessment flow chart presented in Section II.

For projects in those states that do not have ISR, the parametric
threshold criteria would prevail unless consultation with the state/
regional Air Quality Agency revealed further requirements.
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