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1 INTRODUCTION

1.1 Background and Purpose

The Clean Air Act (CAA) established the requirements to quantify and report air pollutant
emissions from mobile and stationary sources. The purpose of the CAA was to protect public
health by addressing the risks posed by certain air pollutants. The EPA has established National
Ambient Air Quality Standards (NAAQS) which require facility managers to know at all times if
they are in compliance with air regulations. The EPA regulates most mobile sources of air
pollution (e.g., automobiles at 40 CFR 85-86, airplanes at 40 CFR 87, etc.) under Title 11 of the
CAA. Performance standards issued by the EPA limit the emissions of certain pollutants from
these sources. Fuel-related requirements under Title 1l at 40 CFR 79-80 are designed to further
reduce emissions from mobile sources.

For an installation, such as an Air Force base, the total air pollutant emissions are determined by
conducting an air emissions inventory (AEI). An air emissions inventory is the sum of all air
pollutant emissions from each source (both mobile and stationary) over a stated period of time,
typically one year. Air quality regulations vary from region to region and the local regulatory
agency should be consulted prior to conducting an AEI since some local agencies have specific
data reporting requirements or protocols that the installation must obey. An AEIl must be
periodically updated as required by federal, state, and local regulations. Each installation must
record the collected data and calculations must be performed in the Air Program Information
Management System (APIMS). Installations located in a foreign territory must abide by the
requirements of the host government. If there is not a regulatory periodic emission inventory
requirement, then APIMS must be updated no less than every three years to accurately reflect the
current emissions. Additionally, AEls must be updated any time there is a change in mission,
equipment, and/or operating procedures that result in a substantial change (approximately 5%) in
air emissions.

The purpose of this document is to provide a uniform approach to calculating air pollutant
emissions for the most common mobile sources found at Air Force installations. This guide is the
Air Force’s single authoritative resource for mobile source emission estimating algorithms and
emission factors.

Any guestions concerning this document, and/or requests for additional information pertaining to
Air Force air emission inventories, should be directed to the Air Quality Subject Matter Expert;
AFCEC Compliance Technical Support Branch (AFCEC/CZTQ); 250 Goodrich Drive; Building
#1650 San Antonio, TX 78226.
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1.2 Mobile Sources

A mobile source is defined as any type of non-stationary equipment that may emit an air pollutant
subject to regulation by the CAA. These mobile sources include aircraft and aircraft support
equipment, on-road vehicles, and non-road engines. This document only addresses mobile
emission sources typically found on Air Force installations. Description of stationary sources
contributing to air emissions and the method for calculating these emissions may be found in the
stationary source guide.

1.3 Air Emissions Inventories (AEIs)

AFI1 32-7040, Air Quality Compliance And Resource Management, states the following: “Prepare
and periodically update an AEI of all installation stationary and Air Force owned or operated
mobile sources at the frequency required by federal, state and local regulations, via APIMS.” If
no periodic emission inventory requirements apply, it is recommended that APIMS be updated no
less frequently than every three years to accurately reflect current emissions. Overseas
installations shall conduct AEIs in accordance with Foreign Governing Standards or Host Nation
agreements. Mandatory emissions reports will be provided to federal, state and local (including
Metropolitan Planning Organization or other regional) regulatory agencies as required. GHG
reporting mandated by Executive Order (E.O.) 13514, Federal Leadership in Environmental,
Energy, and Economic Performance, will be accomplished at the SAF/HAF level. GHG reporting
mandated by Title 40, Code of Federal Regulations, Part 98, Mandatory Reporting of Greenhouse
Gases, shall be accomplished by the affected installations. Installation AEI data must be stored in
APIMS and available for use as needed by Air Force Civil Engineer Center (AFCEC) and higher
headquarters.

This document is concerned with “actual emissions” (i.e., from existing sources) and projected
emissions (i.e., from projected federal actions). AEls of these emissions may be required to fulfill
a requirement for reporting for a certain period and frequency (e.g., reported for the previous
calendar year on an annual basis). AEls are usually accomplished to meet one or more regulatory
requirement(s). The most common regulatory requirements for conducting a mobile source AEI
are summarized below:

1.3.1 Title II - Emission Standards for Moving Sources

The EPA regulates most mobile sources of air pollution (e.g., automobiles at 40 CFR 85-86,
airplanes at 40 CFR 87, etc.) under Title 11 of the CAA which sets the standards for motor vehicle
and aircraft emissions. Under Title 1, the standards are set in order to control emissions that may
endanger public health and welfare and that these standards may be amended, as needed, after
being carefully considered. Title II goes on to state that for motor vehicles, it is the manufacturer’s

3
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responsibility to establish and perform tests which evaluate the emissions from the device. All
testing results are to be maintained and must be made available to any agent of the enforcement
authority when requested. Similarly, Title 11 of the CAA states that the Secretary of Transportation
will work to ensure that all aircraft emissions are in compliance with the established air pollution
standards.

1.3.2 General Conformity

The general conformity program (found in 40 CFR 93) requires all significant Federal actions in
nonattainment and maintenance areas to comply with the applicable State or Federal
Implementation Plan. The Federal agency responsible for the action is required to perform a
determination to verify that the action(s) conform. An emissions inventory is usually required as
part of the conformity determination to identify/quantify air emissions associated with the Federal
action(s). An air emissions inventory conducted as part of a conformity determination usually
addresses both direct and indirect emissions from all pollutant sources (i.e., stationary and mobile)
associated with the Federal action(s).

1.3.3 Implementation Plans

As specified under Section 110 of the Clean Air Act, all States are required to submit a plan to the
EPA which provides for the protection and enhancement of air quality so as to promote public
health and welfare. This plan, called a State Implementation Plan (SIP), provides for
implementation, maintenance, and enforcement of the National Ambient Air Quality Standards
(NAAQS). For areas in the State that are classified as nonattainment with any NAAQS, the SIP
must provide strategies for obtaining attainment. For areas in the State that are already classified
as being in attainment, the SIP must provide strategies for maintaining attainment status. All SIPs
and SIP revisions must be reviewed and approved by the EPA. If the EPA considers a SIP to be
incomplete or inadequate, they may issue their own plan called a Federal Implementation Plan
(FIP).

Historically, most control strategies incorporated into implementation plans have targeted
stationary sources. However, due to the constant increase in the number of air pollution sources,
the issuance of new ambient air quality standards, and the fact that mobile sources emit a majority
of the overall emissions, more control strategies targeting mobile sources are now being
incorporated into implementation plans. Since air emission inventories are typically used to assess
the effect of control strategies, an increase in the number of control strategies pertaining to mobile
sources will result in an increase in requirements to conduct mobile source air emission
inventories.
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1.3.4 National Environmental Policy Act (NEPA)

NEPA requires Federal agencies to evaluate the environmental impacts associated with major
actions that they either fund, support, permit, or implement. As part of the NEPA process, an
Environmental Assessment (EA) is required if it is determined that the Federal action may
potentially have a significant effect on the environment (i.e., cannot be categorically excluded).

An EA is a study that provides background information and preliminary analyses of the potential
impact of a proposed Federal action. If the results of the EA indicate that further study of the
proposed action is necessary (i.e., a Finding of No Significant Impact is not warranted), then a
more comprehensive Environmental Impact Statement (EIS) must be prepared. The EIS addresses
all possible impacts (both beneficial and adverse) which may result from the proposed action as
well as possible alternatives to the action. Data from air emissions inventories can be used in EAs
and EISs to help identify possible environmental consequences associated with air emissions from
proposed Federal actions. Typically, all possible sources of air emissions (stationary and mobile)
must be evaluated.

1.3.5 Other Inventory Uses

Complying with environmental regulations is not the only reason air emissions inventories are
conducted. An air emissions inventory can be a useful tool in helping industrial facilities
implement various environmental programs. The most common programs that may involve
mobile source emission inventories are summarized below:

1.3.5.1 Pollution Prevention (P2) Opportunities

An air emissions inventory can be a useful tool in identifying air-related P2 opportunities on
military installations. The inventory identifies the types of air pollution sources on base and their
accompanying emissions. Due to the large amount of emissions produced from mobile sources, as
well as emerging technologies/strategies for reducing mobile source emissions, implementing P2
opportunities for mobile sources is becoming more commonplace.

1.3.5.2 Emissions Trading

Some States have adopted emissions trading programs that apply to mobile sources. These
programs are usually applicable to fleet vehicles in nonattainment areas. The emissions trading
programs allow entities to generate emission reduction credits by converting to low emission
vehicles. The credits may be banked, purchased, sold, or traded to meet clean air mandates for
specified air programs. Mabile source air emissions inventories provide important data needed for
calculating mobile emission reduction credits.
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1.3.5.3 Risk Assessments

In certain cases it may be necessary to assess the risk(s) that air emissions from a military
installation pose to specific public receptors. Data from air emissions inventories can be used in
conjunction with approved dispersion models to perform these risk assessments. Due to the large
amount of emissions from mobile sources (especially from installations with a high amount of
aircraft traffic), as well as the fact that many Air Force installations are located near high
population areas, some installations may have a need to conduct risk assessments which include
mobile sources.

1.3.5.4 Environmental Auditing

An environmental audit is an objective review of a facility’s operations and practices done in order
to determine if the facility is meeting its environmental requirements. Audits can be designed to
verify compliance with environmental requirements, evaluate the effectiveness of environmental
management systems already in place, or assess risks from regulated and unregulated materials
and practices. In addition, the audit can be used by management to plan environmental activities
for the future. Data from air emissions inventories, including inventories for mobile sources, can
be used in the audit process to help identify current and/or potential air pollution problems
associated with a facility’s operations and practices.

1.4 Emissions Inventory Methodologies

When conducting an AEI, the quantity of regulated pollutants emitted from all emission sources
located on an Air Force installation (except those sources which are specifically exempt) must be
determined. Several methods can be used to quantify air pollutants from emission sources. Data
from source-specific emission tests or continuous emission monitors are usually preferred for
estimating a source’s emissions because that data provides the best representation of the tested
source’s emissions. However, source-specific emission tests or continuous emission monitoring
of mobile sources at a large installation, such as an Air Force base, may be impractical. Therefore,
emission factors and/or material balance calculations are frequently the best or only method
available for estimating emissions, despite their limitations.

An emission factor is a representative value that attempts to relate the quantity of a pollutant
released with the activity associated with the release of that pollutant. These factors are usually
expressed as the weight of pollutant released per a unit weight, volume, distance, or duration of
the activity emitting the pollutant (e.g., pounds of a pollutant emitted per 1000 pounds of fuel
burned). In most cases, these factors are simply averages of all available data of acceptable quality,
and are generally assumed to be representative of long-term averages for all processes in the source
category (i.e., a population average).

The general equation for emission estimation using an emission factor is:
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E=A X EF X N
Equation 1-1

Where,
E = Emissions
A = Activity rate
EF = Emission factor
N = Number of engines/aircraft/equipment

For some sources, a mass balance approach may provide a better, more accurate estimate of
emissions than emission tests would. In general, material balances are appropriate for use in
situations where a high percentage of material is lost to the atmosphere (e.g., sulfur in fuel). As
the term implies, all the materials going into and coming out of the process must be taken into
account to allow an emission estimation to be credible.

1.5 Pollutants

Although there are several types (groups/classes) of federal and state regulated pollutants which
may be addressed in an air emissions inventory, this document focuses on criteria pollutants,
hazardous air pollutants (HAPS), and volatile organic compounds (VOCs). The document also
addresses greenhouse gases (GHGS) to a lesser degree.

1.5.1 Criteria Pollutants

In 1971, the EPA established National Ambient Air Quality Standards (NAAQS) for six pollutants
which are termed criteria pollutants. These include carbon monoxide, nitrogen dioxide, ozone,
sulfur dioxide, lead, and particulate matter. These pollutants can harm your health and the
environment, and cause property damage. EPA calls these pollutants "criteria™ air pollutants
because it regulates them by developing human health-based and/or environmentally-based criteria
(science-based guidelines) for setting permissible levels. These criteria pollutants are:
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Particle Pollution (often referred to as particulate matter):

Includes the very fine dust, soot, smoke, and droplets formed from chemical reactions and
incomplete burning of fuels.

The fine particles can get deep into the lungs, causing increased respiratory illnesses and
tens of thousands of deaths each year.

Particulate matter is defined as any particle with an equivalent diameter which is < 10
microns (PMz1o) and is further subdivided to include a separate standard for particles with
an equivalent aerodynamic diameter of < 2.5 microns (PM2s).

Ground-Level Ozone (O3):

A primary component of smog that can cause human health problems and damage forests
and agricultural crops.
Repeated exposure to ozone can make people more susceptible to respiratory infections
and lung inflammation.
Though there is a NAAQS, ozone is not emitted directly into the air.
Two types of chemicals that are the main ingredients (precursors) in forming ground-level
ozone
o Volatile organic compounds (VOCs): Sources include vehicles burning gasoline,
petroleum refineries, chemical manufacturing plants, industrial plants, solvents
used in paints, and an assortment of consumer and business products.
o Nitrogen oxides (NOx): Produced when vehicles and other sources like power
plants and industrial boilers burn fuels such as gasoline, coal, or oil. Nitrogen
Oxides produce the reddish-brown tint in smog.

Carbon Monoxide (CO):

Produced when fossil fuel burns incompletely due to insufficient oxygen.
Wood/coal/charcoal fires and gasoline engines always produce carbon monoxide.
Nationally, particularly in urban areas, the majority of CO air emissions are from mobile
sources.

Can cause harmful health effects by reducing oxygen delivery to the body's organs (like
the heart and brain) and tissues.

Sulfur oxides (SOx):

A group of highly reactive gases known as “oxides of sulfur”.

Emissions are produced from fossil fuel combustion at power plants (73%) and other
industrial facilities (20%).

SO is linked to a number of adverse effects on the respiratory system.

SO; in the ambient air is just one of several oxides of sulfur that contribute to air quality
issues.
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Nitrogen oxides (NOx):

e A subgroup of nitrogen oxides, NO; is the component of greatest interest and the indicator
for the larger group of nitrogen oxides.

e NO; forms quickly from vehicle emissions, power plants, and off-road equipment.

e Also contribute to the formation of ground-level ozone, and fine particle pollution.

e Linked with a number of adverse effects on the respiratory system.

e NO: in the ambient air is just one of several oxides of nitrogen that contribute to air quality
issues.

Lead (Pb):

e A metal found naturally in the environment as well as in manufactured products.

e Prior to 1980, the major source of Pb was vehicles; as a result EPA removed Pb from
gasoline.

e Pbemissions from vehicles declined by 95% between 1980 and 1999.

e Today, the major sources of Pb are ore and metals processing (e.g. lead smelters).

e Depending on the level of exposure, Pb can adversely affect the nervous system, kidney
function, immune system, reproductive and developmental systems and the cardiovascular
system.

1.5.2 Hazardous Air Pollutants (HAPs)

According to the EPA (USEPA 2000), “Toxic air pollutants, also known as hazardous air
pollutants, are those pollutants that are known or suspected to cause cancer or other serious health
effects to humans or the environment, such as reproductive effects or birth defects, or adverse
environmental effects.” Unlike criteria pollutants, HAPs are primarily chemical-specific pollutants
(versus classes of pollutants) and many of the HAPs are actually constituent chemicals that are a
subset of a criteria pollutant. This is found primarily with the VOCs (numerous constituent
chemicals considered HAPs) and PMyo (primarily heavy metals). Pb is both a criteria pollutant
and HAP.

HAPs include the toxic compounds regulated under Section 112(b) of the CAA. The EPA has
been charged with continually analyzing available data on HAPs and revising the regulated list.
There are established procedures for both “listing” and “delisting” compounds. In fact, when the
amendments were originally promulgated in 1990, there were 189 chemical compounds listed as
HAPs. Since then, four have been removed from this list: Hydrogen Sulfide in December 1991,
Caprolactam in June 1996 (61FR30816), Ethylene Glycol Monobutyl Ether (EGBE) in November
2004 (69FR69320), and Methyl Ethyl Ketone (MEK) in December 2005 (70FR75047). Changes
to the HAPs list are found in 40 CFR Part 63, subpart C.
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SEE CORRECTIONS ADDENDUM TO 2014 MOBILE GUIDE
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2 AIRCRAFT FLIGHT OPERATIONS (AOPS)

2.1 Introduction

Emissions from based aircraft and transient aircraft operations typically account for the bulk of the
mobile source emissions associated with an Air Force base. Emissions from aircraft operations
include emissions from aircraft training and flight operations, engine testing, and emissions from
each aircraft’s associated auxiliary power units (APUs). Aircraft operations result in the release
of criteria pollutants, greenhouse gases (GHGs), and HAPs to the atmosphere.

Aircraft emissions can be classified as being either stationary or mobile in nature depending upon
whether the engine is physically attached to the aircraft, or removed from the aircraft and secured
to a stationary device such as a test stand. Emissions from Air Force aircraft training and flight
operations, as well as trim pad and on-wing engine testing, are considered mobile in nature because
the engine is secured to a mobile source (the aircraft). Operations in which the engine is removed
from the aircraft and secured to a non-mobile device (i.e. in engine test cells or on outdoor test
pads) result in emissions which are regarded as stationary. Calculations of these emissions are
described in the Stationary Guide.

Additionally, aircraft are also outfitted with small turbine engines known as auxiliary power units
that provide auxiliary power to the aircraft while on the ground, and occasionally through takeoff
and climb out. These APUs are air pollution emission sources and, unless physically removed
from an aircraft and operated in a test cell or on an outdoor trim pad, emissions from the operation
of APUs should be treated as mobile sources for inventory purposes.

2.1.1 Landing and Takeoff Cycle (LTO)

The Environmental Protection Agency (EPA) has established formal procedures for calculating
exhaust emissions associated with aircraft operations based on a Landing and Takeoff (LTO) cycle
(USEPA 1992). Under the EPA procedures, an emissions inventory for aircraft operations focuses
on the emissions in the vertical column of air referred to as the “mixing zone” or “inversion layer”.
Exhaust emissions occurring within this area are calculated for one complete LTO cycle for each
aircraft type by applying aircraft engine-specific emission factors derived from fuel flow rates, the
period of time (or time-in-mode, TIM) that each engine operates at a particular power setting
during an LTO, and activity based operational data such as the number of aircraft, the number of
engines per aircraft, the annual number of sorties or LTOs, etc. Emissions occurring above the
mixing zone are typically not considered during the emissions inventory process.

Each LTO cycle is comprised of five operating modes/power settings: approach, taxi/idle-in,
taxi/idle out, takeoff, and climb out. The five operating modes and corresponding TIM are:
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e Approach: The period of time from the moment the aircraft enters the mixing zone until
the aircraft lands

e Taxi/ldle In: The period of time spent after landing until the aircraft is parked and the
engines are turned off

e Taxi/ldle Out: The period of time from engine startup to takeoff

e Takeoff: Characterized by full engine thrust, the period of time it takes the aircraft to reach
between 500 and 1000 feet above ground level. This transition height is fairly standard
and does not vary much from location to location or among aircraft categories

e Climb Out: The period of time following takeoff that concludes when an aircraft exits the
mixing zone and continues on to cruise altitude

Due to operational safety considerations, commercial aircraft may sometimes apply engine thrust
reversal for 15-20 seconds upon landing as a means of quickly slowing down an aircraft to a safe
taxi speed. Thus a sixth operating mode, reverse thrust, may need to be included when estimating
emissions for an LTO cycle for commercial aircraft. Military aircraft do not typically employ
reverse thrusters for deceleration, but use aerodynamic braking and wheel brakes to slow down.
Some aircraft may, however, employ reverse thrusters as a means of backing up when on the
ground. Reverse thrust should only be included in emission calculation procedures as a sixth
operating mode if the practice is commonly applied by the aircraft in question. Engine operating
conditions for reverse thrust are similar to those occurring during takeoff, thus TIM for reverse
thrust should be combined with takeoff mode emission factors and fuel flow as a means of
accounting for reverse thrust mode emissions.

The fuel flow rate of each engine power setting is the fuel rate used during emissions sampling
and emission factor development. Average power settings of Air Force turbofan engines used on
high performance jet aircraft and turboprop engines used on transport and cargo aircraft vary
slightly during the takeoff mode. While Air Force jet aircraft typically use 100% of the engine's
rated thrust during takeoff, some high-performance aircraft will takeoff using the full afterburner
setting, which introduces fuel at a substantially higher rate. By contrast, turboprop aircraft
typically employ a de-rated takeoff procedure that uses less than full power. Commercial and
Military LTO cycle modes and typical Air Force aircraft engine power settings are presented in
Table 2-1.

13
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Table 2-1. Comparison of Commercial and Military LTO Cycle Modes

. i Typical Engine
E_Ir_lgme cellinsEel LUe Military LTO Cycle Modes P)g\)/ver Sett%ng
ype Cycle Modes (%)
Taxi/ldle-out Idle 7
Takeoff Military or Afterburner (AB) | 100 or 110-150%
Turbofan Climb out Intermediate 70-85()
Approach Approach 30
Taxi/ldle-in Idle 7
Taxi/ldle-out Idle 7
Takeoff Military 90
Turboprop Climb out Intermediate 70-85()
Approach Approach 30
Taxi/ldle-in Idle 7

SOURCE: Airport Air Quality Manual, International Civil Aviation Organization, 2011, except where noted.
1. Power setting percentage from Air Emissions Factor Guide to Air Force Mobile Sources, 2009 which cites Emissions
and Dispersion Modeling System (EDMS) as the original source.

Helicopter engines are typically operated at settings that, while similar, reflect operational
differences between fixed-wing aircraft and rotorcraft. These settings may include ground idle,
flight idle, normal, and military (and sometimes overspeed) power settings. APUs, however,
operate either under a no load or a constant load (typically maximum load) power setting.

2.1.2 Touch and Go (TGO) and Low Fly By (LFB) Cycles

Training operations and other contingencies at Air Force installations may dictate the need to
conduct aircraft operations that deviate from a standard LTO cycle. For purposes of developing a
comprehensive inventory, emissions should also be calculated for these military operations and
training procedures. A Touch and Go (TGO) cycle is similar to an LTO cycle, but does not include
taxi time. It includes the TIM when an aircraft enters the atmospheric mixing zone, briefly lands,
then immediately takes off, and climbs out through the atmospheric mixing zone.

A Low Flyby (LFB) cycle is similar to an LTO and TGO cycle, but less time is spent in the takeoff
mode, and the aircraft stays in approach mode below the mixing zone height for a longer period of
time. For the purpose of developing a base emission inventory, only that portion of an LFB cycle
that occurs within the actual air space of the Air Force base is of concern. If, however, the emission
inventory is being created as part of a "regional™ inventory development effort by regulators, it
may also be necessary to estimate aircraft emissions that occur outside of a base's air space but
under the mixing zone height.

14
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2.2 Mixing Zone Height and Time in Mode (TIM)

Under the EPA procedures, an emissions inventory for aircraft operations focuses on the emissions
in the vertical column of air where pollutant chemical reactions occur. This portion of the
atmosphere, which begins at the earth's surface and can range from several hundred to several
thousand feet in altitude, is commonly referred to as the "mixing zone™ or "inversion layer".
Because estimating emissions using an LTO approach accounts for exhaust emissions associated
with aircraft operations occurring both on the ground and up to the mixing zone height, the choice
of a mixing zone height will have a direct impact on total emissions. Mixing zone height is used
to adjust the TIM during the approach and climb out modes of an LTO when calculating emissions.
Thus a shallow mixing zone height will result in a shorter TIM (and fewer emissions), and a high
mixing zone height will result in a longer TIM (and more emissions). While emissions occurring
anywhere within this zone will impact ground-level pollutant concentrations, emissions occurring
above it will generally not be mixed to the ground. Because atmospheric stability (and hence
inversions) is a function of temperature, mixing zone height depends on location, hour, and season,
and is affected by local topography, time of day, and time of year. Per EPA guidance, a default
mixing zone height of 3000 feet should be used. However, if NOx emissions are considered an
important component of the emission inventory, specific mixing height data may be gathered and
applied (Procedures for Emission Inventory Preparation-Volume IV: Mobile Sources). The
Federal Aviation Administration (FAA) has adopted this EPA default value in its recommended
procedures (FAA 2000). To maximize the accuracy of the inventory through use of specific
mixing height data, contact the AFCEC Air Quality Subject Matter Expert to obtain approval and
location-specific meteorological data for seasonal or annual average mixing heights. Typical TIM
estimates are provided in Table 2-4 for different types of commercial and military aircraft that may
be used when base-specific data is unavailable.

2.3 Fuel Flow Rate

It is also important to note that emission factors are derived for specific fuel flow rates, not power
settings, and that actual fuel flow rates used during aircraft operation and testing at different
installations may vary from those used to derive emission factors. If available, aircraft- and base-
specific TIM data and fuel flow rates (using the emission factor for the closest engine-specific fuel
flow rate) should be used to enhance the accuracy of the emissions inventory. Once all necessary
operating parameters are identified, total emissions from aggregated aircraft operations may be
calculated.
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2.3.1 Jet Fuel

Military turbofan and turboprop engines and APUs consume JP-8 fuel, while their commercial
counterparts consume a nearly identical fuel known as Jet-A. While the vast majority of aircraft
operations involve engines that use either JP-8 or Jet-A fuel, small, piston engine-driven planes
that consume aviation grade gasoline, or AVGAS, may periodically operate on an Air Force
installation. In addition, recent Air Force and commercial initiatives are expected to result in the
increased use of so-called synthetic aviation fuel or "synfuel” over the next several years. These
“synfuels” are derived from either coal or natural gas using the Fischer-Tropsch process and burn
much cleaner than fuels produced from crude oil. Regardless of fuel type, emissions of concern
from aircraft operations include the criteria pollutants (VOC, CO, NOx, PM2s, PM1o, and SO>),
and HAPs that are commonly associated with fuel combustion processes (including, but not limited
to, benzene, 1, 3-butadiene and naphthalene).

2.3.2 Synthetic Aviation Fuel

On-going DoD and Air Force initiatives to reduce dependency on foreign petroleum sources are
developing battlefield fuels with essentially no sulfur and reduced aromatic content using Fischer-
Tropsch (FT) gasification technology on domestic energy sources such as coal and natural gas.
These "synthetic" fuels will increasingly be used to offset conventional JP-8 and diesel fuels in
Air Force equipment, particularly aircraft. Testing and certification of 50-50 blends of petroleum-
and FT-based JP-8 in B-52s has recently been completed by the Air Force Research Laboratory
(AFRL), and data indicates the 50-50 blend reduces SOz, CO2, and PM emissions considerably
(USAF 2007). When collecting information on aircraft operations, if synthetic fuel blended with
petroleum JP-8 was used, the following emission reduction factors should be applied when
calculating emissions:

Table 2-2. Fuel Emission Reduction Factors (FERFs) for JP-8/Synthetic Fuel Blends

Pollutant Red UCt(I(;;]) Factor
PM 35
SO2 50
CO, 1.8

SOURCE: USAF Air Force Alternative Fuels Program,
AFRL/WS/06-0078. 22nd Annual UC Symposium on Aviation
Noise and Air Quality. March 2007.
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2.4 Emission Factors

Air emission factors for aircraft operations include emissions from the aircraft engines (either fixed
wing or rotary) and any APUs used on the airframe. The emission factors have been developed
through testing from a variety of sources including the engine manufacturers themselves. Criteria
pollutant emission factors for each engine are provided in Table 2-8 while speciated VOC and
HAP emission factors are given in Table 2-9. Similarly, for APUs, criteria pollutant emission
factors are provided in Table 2-10.

2.5 Emissions Calculation

Emission calculation procedures for different aircraft operations under various operational cycles
and mobile testing conditions are described in the following paragraphs. Default data for
calculating emissions for specific aircraft engines can be found in Table 2-8. For engine models
not in Table 2-8, contact the Air Quality Subject Matter Expert for assistance in selecting a
representative surrogate engine.

2.5.1 Aircraft Emissions

Emissions from an aircraft engine are based on that engine’s emission factors for each pollutant.
These emission factors have been determined through testing and may be found in a variety of
sources. It is important to note that some sources, such as the Airport Air Quality Manual and
International Civil Aviation Organization (ICAQ) do not provide PM1o and PM_ s emission factors
directly (ICAO 2011). For those sources, the total particulate matter was calculated and was
conservatively assumed to be equal to PM1o. A similarly conservative estimate was made for PM2s
by assuming that 90% of the total PM1o is composed of PM.s. These assumptions are noted in the
appropriate tables. Additionally, there are several engines for which some emission factor data
may have been missing. For these engines, either the emission factors from a surrogate were used
or the missing data was interpolated. These values are clearly marked in the tables with an (S) for
emission factors in which a surrogate was used or a (C) when the values were calculated. The
engines used as surrogates are clearly stated in the notes for that engine.

2.5.1.1 Land and Takeoff Cycle (LTO)

LTO emissions are calculated based on the type of aircraft, the engine model, the operational mode
and TIM for each mode, the power setting associated with each operational mode, the fuel flow
rate associated with each power setting, engine-specific emission factors, the mixing zone height,
and the number of LTO cycles conducted during the course of a year. As TIM and fuel flow rate
for each power setting varies among aircraft engines and airframes, the calculation procedure will
need to be repeated for individual aircraft types.
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To calculate LTO emissions using base- and aircraft-specific data, the following data is required:
the average TIM spent in each LTO cycle mode, the average fuel flow rate associated with each
mode (based on engine power setting), the fuel used (if synthetic fuel, apply fuel reduction factors),
and the base's mixing zone height. Every effort should be made to use more accurate, base-specific
data, however, in the absence of available data, default values such as EPA and Air Force
established TIM (Table 2-4), fuel flow rates (Table 2-8), and an average mixing zone height of
3000 feet may be used.

Emissions are calculated using a three step approach that consists of: 1) calculating pollutant
emissions for each applicable mode of the LTO cycle; 2) summing emissions from each mode to
obtain a LTO cycle value; and 3) multiplying the LTO emissions by the number of annual LTO
cycles to obtain annual emissions. The following equations are applied to each individual aircraft
and pollutant for which emissions are being calculated:

Step 1 - Calculate pollutant emissions for individual LTO cycle modes:

TIM FFR FERF(Pol)
E(Pol)yode = <0 <1000~ EF(Pol) X —o00 % N
Equation 2-1
Where,
E(Pol)w.e = Pollutant emissions for the operational mode per cycle (Ib/cycle)
TIM = Time spent in each mode per LTO cycle (min/cycle)
60 = Factor converting minutes into hours (min/hr)
FFR = Fuel flow rate during operational mode per aircraft engine (lb/hr)
1000 = Factor for converting Ib to 10° Ib (1b/10° Ib)
EF(Pol) = Pollutant emission factor (Ib/10° Ib fuel burned)
FERF(Pol) = Fuel emission reduction factor (%). In cases where the vehicle does not use
alternative fuel, then a value of 100% must be used.
100 = Factor to convert percent to a fraction (%)
N = Number of engines per aircraft

Step 2 - Calculate the pollutant emissions for a single LTO:

n
E(Pol)iro = ) [EPODwode, + + + ECPOD wod,]
i=1
Equation 2-2
Where,
E(Pol), 1o = Emissions of individual pollutant per LTO (Ib/cycle)
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E(Pol)modeiin = Sum of pollutant emissions across operational modes, i.e. approach, idle-
in/out, takeoff, and climb out (lb/cycle)

Step 3 — Calculate the total pollutant emissions from the annual operations of a particular
aircraft:

E(Pol);10-tota1 = E(Pol) 1o X NCy1g
Equation 2-3

Where,
E(Pol) To-Torr = Annual emissions of pollutant from LTO cycles (Ib/yr)
E(Pol)Lto = Emissions of individual pollutant per LTO (Ib/cycle)
NCLTto = Number of LTO cycles conducted during the year (cycles/yr)

The standard values required to calculate emissions per LTO cycle may be found in the following
tables:

e TIM spent in each LTO cycle mode is found in Table 2-4
e Fuel flow rates for each LTO cycle mode and associated engine-specific emission
factors are found in Table 2-8 and Table 2-9

2.5.1.2 Touch and Go (TGO) and Low Fly By (LFB)

TGO and LFB emissions are calculated in essentially the same manner as LTO emissions. Due to
the nature of the operational and training requirements for the cycle, however, the taxi/idle-in and
taxi/idle-out modes are excluded. Also, the TIM may vary from a typical LTO and should be
adjusted accordingly whenever possible.

2.5.1.3 Low Flight Pattern (LFP)

LFP emissions that occur within the airspace of a base are calculated in essentially the same
manner as TGO emissions. Due to the nature of the operational and training requirements for the
cycle, however, typically less time is spent in the takeoff mode and more time is spent in the
approach mode. Some regulatory authorities may also require emissions from LFP operations to
be calculated for that period of time when aircraft are operating outside of, but adjacent to, the
airspace of the base. In such instances, the average time the aircraft spends in the mixing zone in
the additional non-base airspace is used to adjust TIM. When calculating emissions in this manner,
one must know both the number of flights per year and the average time each flight operates in the
base’s airspace. The following equation is used:
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AT FFR
E(POI)LFP = %X NFgp X m X EF(PO[) X N

Equation 2-4

Where,
E(Pol)Lrr = Annual emissions of pollutant from LFP (Ib/yr)
AT = Average time per LFP flight by applicable aircraft within base airspace
(min/flight)
60 = Factor converting minutes into hours (min/hr)
NFLFp = Number of LFP flights within base airspace (flight/yr)
FFR = Fuel flow rate per engine (lb/hr)
1000 = Factor for converting Ib to 10° Ib (Ib/10° Ib)
EF(Pol) = Pollutant emission factor (Ib/10° Ib fuel burned)
N = Number of engines per aircraft

The fuel flow rates and engine-specific emission factors required to calculate emissions using
Equation 2-4 may be found in Table 2-8 and Table 2-9.

2.5.2 Auxiliary Power Units

APU emissions are based on the APU model associated with each aircraft type, emission factors,
and the length of time the APU was operating during an LTO cycle. The emission factors for
APUs are presented in units of Ib/hr, so the operating time for each APU must be known. When
conducting an AEI, one must gather specific information about the APU’s used on each aircraft
and the time each APU was in operation for the most accurate emissions calculations possible. In
the absence of available data, common aircraft/APU combinations and the typical APU operating
times are found in Table 2-5, Table 2-6, and Table 2-7. The following equations and steps are
used to calculate the total emissions from an APU:

Step 1 - Calculate pollutant emissions for a single LTO Cycle:

E(Pol)4py = OT X EF(Pol) X N
Equation 2-5
Where,
E(Pol)apy = Emissions for each individual pollutant produced by the APU model
installed on each aircraft type for one LTO cycle (Ib/cycle)
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oT = Operating time per LTO cycle (hr/cycle)
EF(Pol) APU-specific emission factor for each pollutant (Ib/hr)
N Number of APUs on each aircraft

Step 2 — Calculate the pollutant emissions from annual APU operations:

E(Pol)spy-totat = E(Pol)4py X NCyro
Equation 2-6
Where,
E(Pol)apu-Tota = Total annual emissions of each individual pollutant (Ib/yr)

E(Pol)apy = Emissions for each individual pollutant produced by the APU model
installed on each aircraft type for one LTO cycle (Ib/cycle)
NCLTto = Number of LTO cycles conducted during the year (cycles/yr)

2.5.3 Trim Pad and On-Wing Testing

Emissions associated with trim pad and on-wing testing are calculated based on the type of aircraft,
engine model, testing times, the power settings and associated fuel flow rate, and engine-specific
emission factors. Emissions are calculated by multiplying the fuel flow rate at the selected power
setting by the amount of time the engine is operated at that power setting, and applying pollutant-
specific emission factors. After the emissions are calculated for a particular pollutant at each
power setting, the values are summed to obtain the total annual emissions for that pollutant. For
this method, one must know both the duration of the test at each power setting and the number of
tests performed over the calculation period (i.e. over the course of one year). The following
equations are used:

Step 1 - Calculate annual operating times:

Drest
Tiese = Nrese X Z ( 635 >

Equation 2-7

Where,
T+t = Total annual time engine testing occurred at specific power setting (hr/yr)
Nres: = Number of tests performed annually (tests/yr)
Dtest = Duration of tests at each power setting (min/test)
60 = Factor for converting minutes to hours (min/hr)
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Step 2 — Calculate pollutant emissions:

(FFR X TTest)
1000

E(POI)Setting = X EF(POI)

Equation 2-8

Where,
E(Pol)serring = Emissions of each pollutant at a specific power setting (Ib/yr)

FFR = Fuel flow rate per engine (Ib/hr)

Thest = Total annual time engine testing occurred at specified power setting (hr/yr)
1000 = Factor for converting Ib to 102 Ib (1b/10° Ib)

EF(Pol) = Emission factor (Ib/102 Ib fuel burned)

The fuel flow rate and engine-specific emission factors required to calculate emissions using
Equation 2-8 may be found in Table 2-8 and Table 2-9.

2.5.4 Calculating SOz Emissions

SO> emissions are created when sulfur in the fuel reacts and combines with oxygen during the
combustion process. Fuels with higher sulfur contents will produce higher amounts of SO> than
low-sulfur fuels. It is generally assumed that during combustion, all sulfur in the fuel reacts to
form SO; or sulfates. The sulfur content in commercial jet fuel is limited to 0.3 weight percent
(wt. %); however, the sulfur content for most in-use fuel is significantly less than this limit. The
national average sulfur content for JP-8 is 0.053 wt. %, based on values obtained from Defense
Logistics Agency, Defense Energy Support Center, Petroleum Quality Information System Fuels
Data (1998-2009). Based on this national weighted-average, a national emission factor was
derived at 1.06 Ib SOx per 1,000 Ib fuel burned (1.061b/103 Ib), which is used as the default
value for all aircraft engines within the continental United States.

For OCONUS AEIls and NEPA/General Conformity assessments, it may be more appropriate to
derive a SO, emission factor specific for the JP-8 at the installation’s geographic location. Since
the sulfur content varies from supplier to supplier and the geographic location where the fuel is
produced, it is possible for one to calculate a more accurate sulfur emission factor in cases when
greater accuracy is needed. In these instances, the national or regional average sulfur content value
for the most appropriate geographic area listed in Table 2-3 may be used. For enhanced accuracy,
the sulfur content of the fuel may also be obtained directly from the fuel supplier. With the sulfur
content provided, and the assumption that all sulfur in the fuel is converted to SO, during the
combustion process, the SOx emission factor may be calculated using the following equation:
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EF(S0y) = S X 20

Equation 2-9

Where,
EF(SOx) = SO, emission factor (Ib SO2/103 Ib fuel burned)
S = Weight percent sulfur content of the fuel
20 = Conversion factor derived by converting the weight percent of sulfur to a
weight fraction, converting this into units of 1b/10001b, and then multiplying
by the ratio of the molecular weight of SO> to the molecular weight of sulfur.
Table 2-3. Average Sulfur Content of JP-8
UEEIEIriTED Emission
Geogrgphlc States or Countries SIS SLILS Factor
Region Content (Ib/10° Ib fuel)
(Weight %)
National Average 0.053 1.06
ME, VT, NH, MA, RI, CT, NY,
1.East Coast U.S. | PA, NJ, DE, MD, VA, WV, NC, 0.051 1.02
SC, GA, FL
2. East Central ND, SD, MN, IA, NE, WI, Ml,
U.S. OH, KY, TN, IN, IL, MO, KS, OK e 160
3'8%” Coast AL, MS, AR, LA, TX, NM, AZ 0.048 0.96
4 est Central MT, ID, WY, UT, CO 0.025 0.50
> rest Coast WA, OR, CA, NV 0.055 1.10
Middle East Kuwait, Bahrain, P_aklstan, United 0.090 1.80
Arab Emirates
European Europe, Israel, Turkey 0.089 1.78
Pacific Korea, Japar_l, HI_, AK, Australia, 0.078 156
Russia, Singapore
Caribbean Coastal Aruba 0.045 0.90

Source: “Petroleum Quality Information System Fuels Data.” Defense Logistics Agency, Defense Energy Support Center, April

2006
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2.5.5 Calculating HAP Emissions

There is not an abundance of information available for aircraft engine-specific or APU-specific
HAP emissions. This document provides HAP emission factors for several engines and APUs in
Table 2-9. In instances where determination of a particular HAP is required for an engine or APU
not listed in the table, then it is recommended that a thorough review of current data be made to
determine if any new documentation regarding HAPs emissions exists. In the absence of such
data, then an appropriate engine or APU should be selected as a surrogate. The method for
calculation is the same as outlined above using Equation 2-1 and Equation 2-8.

2.5.6 Lead (Pb) Emissions

Prolonged exposure to high levels of lead may result in harmful health effects, especially in young
children. Though lead is a criteria pollutant, this document does not provide any lead emission
factors for aircraft and APUs since the transition to unleaded aviation fuel.

2.5.7 Greenhouse Gas (GHG) Emissions

Since greenhouse gas (GHG) emissions are becoming increasingly more important, it is becoming
more common to record the CO2, CHa, and N2O produced when measuring emissions from mobile
and stationary sources. It is also common practice to report GHG emissions in terms of equivalent
CO2 (CO2e). Each greenhouse gas has a global warming potential (GWP) which is a measure of
the heat that gas traps in the atmosphere over a determined time period. A carbon dioxide
equivalent is the quantity of CO2 needed to equal the same GWP as the greenhouse gas in question.
For CH4 and N20, the GWP used to calculate COze are 25 and 298 respectively for a 100 year
time period. This document provides a total GHG composite emission factor consisting of CO2,
CHa, and N2O presented in COze for aircraft engines in Table 2-8 and Table 2-10 for APUs. The
total greenhouse gas emissions may then be calculated using Equation 2-1, Equation 2-5, or
Equation 2-8.

2.5.8 VOC Speciation (Addendum)

Though VOC emissions have been speciated for some engines, there is very little data available
for most aircraft engines likely found at air force installations. Whenever the quantity of speciated
compounds is required to be calculated, the average percentage of each species within the total
VOC may be used as a gross estimate of the emissions of that compound. This section should only
be used if an aircraft engine used on an Air Force base does not have any EF data or surrogate EF
data listed in Table 2-9. The percentages for VOC emissions are based on the following categories:
Turbofan, large aircraft Turboprop, small aircraft Turboprop, and Turbojet.
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The following equations were used to calculate the weighted percentage of each pollutant based
on the total or the average volatile organic compounds (VOCs) from those engines which had
speciation data. To compute the average VOC percentage, first the average of all reported
emission factors for each pollutant was calculated (Equation 2-10) for each engine at each mode.
Second, a total of the average VOCs was calculated using the average from each pollutant
(Equation 2-11). Finally, the average for each pollutant was divided by the average VOC total to
derive each pollutants percentage of total VOCs (Equation 2-12).

n
1
EF(Pol)syg. = —x ) [EF(Pol); + -+ EF(Pol),]
=1

l

Equation 2-10

Where,
EF(Pol)Avg. = Average emission factors for a pollutant at a specified mode/power
setting (Ib/10° Ib fuel burned)
EF(Pol)in = Reported emission factor for the i/n" engine at a specified
mode/power setting (1b/10° Ib fuel burned)
n = Number of emission factors calculated at that mode
n
EF(VOCO)rotq1 = ) [EF(Pol)ayg + ...+ EF(Pol,)ayg]
i=1
Equation 2-11
Where,
EF(VOC)totar = Sum of the average emission factors for all pollutants classified as VOCs.

(Ib/10% Ib fuel burned)
Average of emission factor for pollutant i/n classified as VOC as
calculated in Equation 2-10.

EF(PO'i/n)Avg.

P(Pol) = EF(Pol) 44
EF(VOC)Total
Equation 2-12
Where,
P(Pol) = Weighted percentage of a given pollutant (%)

Finally, speciated VOCs are calculated by taking the product of the total VOCs and the weighted
percentage of the individual VOC as follows:
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P(Pol)
E(Pol) = E(VOC) x 100
Equation 2-13
Where,
E(Pol) = Emissions of speciated VOC (Ib/yr)
100 = Factor for converting percent to a fraction (%)

Evoc -= Emissions of total VOC (Ib/yr)

The percentages of each VOC to total VOC based on engine type (Turbofan, large aircraft
Turboprop, small aircraft Turboprop, and Turbojet) are provided in Table 2-11, Table 2-12, Table
2-13, and Table 2-14.

2.5.9 International Civil Aviation Organization (ICAO) Emission Factors
(Addendum)

The International Civil Aviation Organization (ICAO) is a United Nations Specialized Agency
that was created in 1944, with the goal of encouraging the safe and orderly development of
international civil aviation. The organization develops and maintains safety standards, practices,
and procedures for a safe and efficient air transport network that supports global, social, and
economic priorities. As the need to develop aviation security policies and measures arose in the
late 1960s, ICAO developed enhanced, uniform security measures, policies, and guidelines to
address any acts of unlawful interference within the aviation system. All security initiatives placed
by ICAO rely on the cooperation and commitment among all of the member states.

To make advances in environmental stewardship, ICAO has developed additional standards,
policies and guidance material to specifically address aircraft noise and engine emissions. Most
of ICAO’s work within the environmental field is undertaken by the ICAO Committee on Aviation
Environmental Protection (CAEP), including the collection of aircraft exhaust data from engine
manufacturers for engines that have entered production. Many of these engines are used on
military aircraft found at Air Force bases, and are often given a military designation to differentiate
them from their civilian engine counterparts. Frequently, military-sponsored emissions tests have
not been conducted on these engines and emission factors have not been developed for them. The
data collected by CAEP may then be utilized to assist in the calculation of aircraft engine
emissions. This document includes emission factors that have been developed from various
studies as well as those provided by ICAO. This section of this document serves to briefly describe
how the ICAQO emission factors were calculated so they may be used to calculate emissions from
aircraft flight operations.
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The aircraft exhaust data gathered by CAEP has been standardized per engine based on percent
engine thrust. These values are used with the emission data sheets provided by ICAQO to calculate
aircraft engine emissions. ICAQO emissions data sheets provide NOx and CO emission indices but
do not provide VOC or PM emission indices directly. Rather, ICAO provides hydrocarbon
emission indices which are multiplied by a scaling factor of 1.15 to estimate VOCs. This scaling
factor is provided by a combined Federal Aviation Administration (FAA) and US Environmental
Protection Agency (EPA) report titled Recommended Best Practice for Quantifying Speciated
Organic Gas Emissions from Aircraft Equipped with Turbofan, Turbojet, and Turboprop Engines.

ICAO does not directly provide Particulate Matter (PM) emissions, but the organization is
currently developing PM standards which will drive manufacturers to test their engines and
develop PM emission indices. Until ICAO has adopted and implemented a PM standard, ICAO
has provided a method for calculating the emission index of PM in the interim. ICAQ describes
three types of PM, and outlines a method to calculate each. The first type of PM consists mainly
of black carbon and is designated as non-volatile (EI(PM)no). The second type of PM is
designated volatile sulfate (EI(PM)vor-rsc) and is dependent on the sulfur content of the fuel burned
in the engine. The last type of PM is designated organic volatiles (EI(PM)vol-Fuelorganics) and results
from the incomplete combustion of fuel. The sum of these three values is assumed to equal PM 1y,
and PM2s is then assumed to equal 90% of the PMy total.

When calculating the non-volatile portion of the PM emissions indices, the first step is to verify
that a smoke number (SN) has been provided for each mode. If not, the ICAO Airport Air Quality
Manual may be consulted to estimate those SNs that are missing. Next, calculate the carbon index
(CI), which is “a measure of the black carbon mass per standard volume of flow” (ICAO 2011).
Depending on the value of the SN, two different equations are used to calculate Cl. For those
smoke numbers <30, Equation 2-14 should be used, while Equation 2-15 should be used for those
smoke numbers >30.

CI = 0.6949(SN)12%34
Equation 2-14

CI = 0.0297(SN)? — 1.803(SN) + 31.94
Equation 2-15

Where,
Cl = Carbon Index (mg/mq)
SN = Smoke Number

The volumetric flow rate may then be calculated according to the engine type reported on the
ICAO data sheet, or in the database. For engines listed as TF, Qcore is calculated using Equation
2-16. For those listed as MTF, Qwmixed may be calculated using Equation 2-17. The Air-Fuel Ratio
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(AFR) used in calculations is usually proprietary information, but ICAO has developed average
AFR values that may be used, which are provided in the ICAO Airport Air Quality Manual.

Qcore = 0.776(AFR) + 0.877
Equation 2-16

Quixed = 0.7769(AFR)(1 + BPR) + 0.877
Equation 2-17
Where,
Qcore = Volumetric flow rate for TF engine (m®/kg)
Qwmixed = Volumetric flow rate for MTF engine (m3/kg)
AFR Air-fuel ratio as given in ICAO
BPR Bypass Ratio as provided on ICAO datasheet or in ICAQO database

Finally, the emission index for non-volatile PM (EI(PM)nvai) is calculated by multiplying the CI
found in either Equation 2-14 or Equation 2-15 by the volumetric flow rate calculated from either
Equation 2-16 or Equation 2-17, as shown in Equation 2-18.

EI(PM)yp0 = CI X Q
Equation 2-18
Where,
EI(PM)nvor = Emission Index for non-volatile PM (mg/kg)
Cl Carbon Index calculated from either Equation 2-14 or Equation 2-15
Q Volumetric flow rate; either Qcore from Equation 2-16 or Qmixed from
Equation 2-17

The volatile PM sulfate portion of the PM emission index (EI(PM)vol-rsc) is a function of the fuel
sulfur content and the fuel sulfur conversion efficiency. If the sulfur content is unknown, a national
average value of 0.053 wt.% may be used in the calculations. Similarly, if the fuel sulfur
conversion efficiency is unknown, ICAO recommends that a median value of 2.4 wt.% be used.
Equation 2-19 may then be employed to determine EI(PM)vol-Fsc.

(FS¢/ 100)><(£/100)><96]

EI(PM),01-psc = (10)® x [ 32

Equation 2-19
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Where,
EI(PM)vo-rsc = Emission index for volatile sulfate PM (mg/kg)
FSC = Fuel sulfur content. Use 0.053 if unknown (%)
(10)® = Factor for converting units to mg/kg
100 = Factor converting percent to a fraction (%)
€ = Fuel sulfur conversion efficiency. Use 2.4 if unknown (%)
96 = Molecular weight of sulfate (g/mol)
32 = Molecular weight of sulfur (g/mol)

Finally, the organic volatiles (EI(PM)vol-Fuelorganics) portion of the PM emission indices is calculated
using the hydrocarbon (HC) emission indices provided by ICAO. These HC emission indices are
multiplied by the ratio of EI(PM)vol-Fuelorganics t0 the HC EI of a reference engine. 1CAO uses the
CFM56-2-C1 as the reference engine for this ratio. The calculation of EI(PM)vol-Fuelorganics IS Shown
in Equation 2-20.

EI(PM)vol—Fuewrganics =8 X Ely¢
Equation 2-20
Where,
EI(PM)vol-Fuelorganics = Emission index for PM from fuel organics (mg/kg)
) Ratio of Elpmvol-Fuelorganics t0 Elnc for the CFM56-2-C1 engine
Elnc Hydrocarbon emission index of the engine

After EI(PM)nvoi, EI(PM)vol-rsc, and EI(PM)vol-ruelorganics are calculated, the emission index for
PM1o may then be estimated by summing these values and converting into the correct units, as
shown in Equation 2-21:

EI(PM,,) = [EI(PM)W.,I+E1(PM)Wz_f;g;EI(PM)uoz_Fuewrgamcs]
Equation 2-21
Where,
E1(PMuo) = Emission index for PM1o (g/kg)
EI(PM)nvol = Emission index for non-volatile PM (mg/kg)
EI(PM)vol-Fsc = Emission index for volatile sulfate PM (mg/kg)
EI(PM)vol-Fuelorganics = Emission index for volatile fuel organic PM (mg/kg)
1000 = Factor to convert units from mg to g (g/mg)

PM25 may then been determined from PM1g by assuming PM2 s is equal to 90% of the PM1o value,
as shown in Equation 2-22.
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EI(PM, ;) = EI(PM;,) X 0.90
Equation 2-22

Where,
EI(PMzs) = Emission index for PM2s (g/kg)
EI(PM1o) = Emission index for PM1o (g/kg)
0.90 = Fraction of total PM2s to PMyo

Emission factors have been calculated using ICAQ data for engines that are most likely to be found
at Air Force installations. These have been added to emission factors that have already been
developed from government-subsidized studies. For any engine whose emission factor is not listed,
if ICAO emissions data is available, the emission factors may be calculated as described in this
section as needed.

2.6 Information Resources

The Flightline Operations Group and aircraft pilots should be contacted to obtain the information
required to calculate emissions from aircraft flying operations (i.e., the number of LTOs, TGOs,
LFBs, TIM, etc.). The Aircraft Maintenance organization should be contacted to obtain the
information needed to calculate emissions from on-wing engine testing operations, including the
types of engines tested, the number of tests conducted during the year on each engine type, the
average time spent at each power setting during a typical test, and the associated fuel flow rate at
each power setting. Finally, the base's Weather Detachment should be contacted to obtain the
average mixing zone height for the base.
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2.7 Example Calculations

The following section provides example calculations for aircraft operations.

2.7.1 Problem 1 - Landing and Takeoff Cycle Emissions

Anytown AFB needs to calculate the annual CO and benzene emissions from LTO operations
associated with their F-15D aircraft. The following information was obtained from the base:

Aircraft Model: F-15D

Engine Model: F100-PW-220
Number of Engines 2

Number of Annual LTOs 2500

Anytown AFB gathered the Time-in-Mode data for this aircraft so estimates from Table 2-4 are
not needed. This data and the mode specific fuel flow rates and emission factors from Table 2-8
for the F-100-PW-220 engine are presented below:

Average Typical Average Fuel CO Emission
LTO Mode TIM Power Flow Rate Factor
(min.) Setting (Ib/hr) (1b/20001bsuer)
Taxi/ldle-out 30 Idle 1084 35.30
Takeoff 1.0 Military 9679 0.86
Climb out 0.5 Intermediate 5770 0.86
Approach 3.0 Approach 3837 1.92
Taxi/ldle-in 10 Idle 1084 35.30

Step 1 — Calculate CO pollutant emissions for each mode in the LTO cycle. Using Equation

2-1 this is accomplished as follows:

TIM FFR

E(POZ)mode = EXmXEF(POl) X N

_ 30(Zaz) | 3837 (i b _ )
E(CO) approach = — (%) X — = he_ ] x 192 () x 2 =0.74 .
10 (:;mcie) 1084 (2eh) Ib _ 1b
E(CO)ate-1n = — ke oo B )x 35.30 () X 2 = 12.76 .

_ 30(5eqe) 1084 () tb _
E(CO)1ate-ou = — Coetres [ >>< 35.30 () X 2 = 38.27 .
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1.0 :%i_ne 9679 1bfuel
E(CO)rakeofr = 60((%9 X 1000 (?’Z:el) ) x 0.86 (Jreg—élz:;‘-ue%) x2=0.28 cylfze
105 1b Fuel

lb
cycle

05(Zae) 5770 (el 1b
E(CO)ctimb out = — (n’;;) x (ng;l) ] x 0.86 (3—) x2=0.08

o 1000(37

Step 2—- Calculate the total CO emissions for a single F-15D LTO. Using Equation 2-2, the
total CO emissions is calculated as follows:

n

E(PoDiro = ) [E(PO)uoge, + *+ ECPoDioae,]

i=1

lb
cycle

E(CO) 1o = (0.74 + 12.76 + 38.27 + 0.28 + 0.08) Cy% =52.13

Step 3 — Determine the total CO emissions from annual F-15D operations. The total CO
emissions is the product of the total emissions per LTO and the total LTO’s per year as
demonstrated in Equation 2-3:

E(Pol)rotar = E(Pol) 7o X NCpro

E(CO)rotar = 52.13 (?ﬁ) X 2500 (eyey—ies)

E(CO)pyse = 130, 325%

Since not all aircraft engines have had HAP emission factors, it may be necessary to choose a
surrogate engine with similar fuel flow rates. Table 2-9 does not provide the HAP speciation profile
for the F100-PW-220 engine. For this example, the F100-PW-200 engine is selected as the
surrogate since it: 1) is an engine made by the same manufacturer, 2) is in the same family as the
F100-PW-220, 3) has similar fuel flow rates, and 4) is used on the same aircraft.

Step 4 — Record the benzene emission factors for each LTO cycle mode. For idle, approach,
intermediate, and military power settings, the emission factors are 0.047, 0.000387, 0.000189, and
0.000490 1b/1000 Ib fuel respectively.

Step 5 — Calculate benzene emissions for individual F-15D LTO cycle modes. This is
accomplished using the emission factors recorded in step 4 and Equation 2-1:

TIM FFR
E(POI)mode = oo X 1000 X EF(POZ) X N
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30 (3;’;) 3251 ((52) Ib _
E(Benzene) approach = — () oo ) x 0.000387 (}gg_%ﬁ) X2 =

0.00013 -2
cycle

E(Benzene) _ 00 1006 (55 04 () x 2=0.016 >
Idle—In — 60 (44::’:) 1000( lj—fuel ) . 103 1b fuel = V. cycle
_ 30 (cy(:‘le) 1006( BE ) b _
E(Benzene)jie—out = ” (HZT) 1000( el )x 0.047( < ) X2 =
0.047 2
cycle

L (Gete) 888 () t _
o i) X oo T x 0.000490 (%%) X2 =

E(Benzene) Military =

0.00015 -2
cycle

05 (5as)  ses1 (el b
: x 0.000189 (—) X2 =
103 1bfuel

60 (52) 1000(&)

E(Benzene)niermediate =

0.000018 2
cycle

Step 5 — Calculate the total benzene pollutant emissions for a single F-15D LTO. This is
accomplished using Equation 2-2:

n

E(Pol)iro = ) [ECPODoqe, + =+ ECPoDitoe,]

i=1

b
cycle

Ero = (0.00013 + 0.016 + 0.047 + 0.00015 + 0.000018) ﬁ =0.063

Step 6 — Calculate total benzene pollutant emissions from annual F-15D operations. The total
benzene emitted is calculated using Equation 2-3 and the benzene emitted per LTO as calculated
in step 5 above:

E(Pol)rotar = E(Pol) 1o X NCpro

E(Benzene)rotq = 0.063 (ﬁ) X 2500 (&#)

E(Benzene)r,tq = 157.5 ;}—l;
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2.7.2 Problem 2 - Auxiliary Power Unit Emissions

Anytown AFB also needs to calculate the annual NOx and styrene emissions associated with the
operation of the APUs on their aircraft. The following information was obtained:

APU Model GTCP165-1
# APU per aircraft 1
Power Setting Constant
Operating Time per .
LTO 15 minutes
Number of Aircraft 130

Step 1 — Convert the operating time into the correct units. The operating time is provided in
minutes, so first convert this to units of hours as follows:

OT = 15(”*"**)>< ! (ﬂ) =0.25

cycle 5 min cycle

Step 2 — Record the NOx emission factor for the GTCP165-1. Table 2-10 lists the NOx
emission factor as 1.221b/hr.

Step 3 - Calculate NOx pollutant emissions for a single LTO cycle. Use Equation 2-5 and the
emission factor recorded in Step 2 as follows:

E(Pol) 4py = OT X EF(Pol) X N

lb
cycle

E(NOy) 4py = 0.25 (C;%) x122(;2) x 1=10.305

Step 4 — Calculate the NOx pollutant emissions from annual APU operations. Use Equation
2-6 and the NOx emissions per LTO cycle calculated in Step 3 as follows:

E(Pol)rota = E(Pol)gpy X NCprg

E(NOx)rotar = 0.305 (ﬁ) x 130 (ey;ks—;)

b
E(NOX)rota = 39.7

Step 5 — Record the styrene emission factor and fuel flow rate for the GTCP165-1. Table 2-9
lists these as 0.002241b/103 Ib fuel and 273 Ib/hr respectively.
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Step 6 — Calculate styrene emissions. Use the emission factor recorded in Step 5 (Note that the
APU operates in only one “mode”, so use operating time in place of “TIM”) and Equation 2-1 as
follows:

TIM FFR
E(POZ)Mode = oo X 1000 X EF(POZ) X N

(22 (e

60(22) 1000(%)

E(Styrene) py = X 0.00224 (2 —) x 1= 0. 00015%

Step 7 — Calculate the styrene pollutant emissions from annual APU operations. Using
Equation 2-3 and the styrene emissions calculated in Step 6 above, this is accomplished as follows:

E(Pol)rotar = E(Pol)4py X NCy1o

E(Styrene)ror = 0.00015 (o) x 130 (222)

E(Styrene)ryta = 0. 02;—1;

2.7.3 Problem 3 - On-Wing Engine Testing

Anytown AFB performs on-wing evaluations of the F110-GE-100 engines used on their F-16D
aircraft. The base must calculate CO and SOx emissions from on-wing testing operations for a
NEPA assessment. The base and the fuel supplier are located in Louisiana and the state wants the
SOx emissions specific for Louisiana sulfur content. According to records obtained from base
personnel, 100 on-wing engine tests were conducted during the year. The average operating time
for each engine test cycle was approximately the same. The following information was obtained
from the base:

Average Operating
Power Setting Average Fuel Flow Rate Time per Test
(Ib/hr) i
(minutes)

Approach 4209.52 20
Idle 1147.66 45
Intermediate 6681.33 15
Military 10,070.45 15
Afterburner 16,532.47 5

Step 1 — Calculate annual operating times. Use Equation 2-7 and the information provided:
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Deest
Tiest = Niest XZ( 0 )

Trese(Idle) = 100( ) x 45 (22) x L (1) = 75 17

Trest(Approach) = 100 (%) x 20 (22) x - () = 33.33 5~

Tres:(Intermediate) = 100( ) x 15 (M) X i(%) _ o5 v

60 yr
Tres:(Military) = 100( ) X 15 (%) X %(n:m;) =25 %

Tres:(Afterburner) = 100 (%) x5 (22) x () =833 2

Step 2 — Record the CO emission factor for each mode for the F110-GE-100. Table 2-8 gives
the CO emission factors, in units of Ib/10001b fuel, as 24.11 for Idle, 5.77 for Approach, 3.47 for
Intermediate, 3.38 for Military, and 67.41 for Afterburner.

Step 3 — Calculate CO emissions. Use the calculated times from Step 1, the fuel flow rates
provided above, the emission factors from Step 2, and Equation 2-8:

(FFRXTTest)

E(PoD)setting = 550

x EF (Pol)

1147.66(%&) x 75("‘1)

_ hr yr b _ Q
E(CO)q1, = oo x 2411 () = 2075.3 =
4209.52(“9;“‘*‘) x 33. 33(yr) b b
E(CO)Approach = 1000( Lgbf—uel ) X 5.77 (—;gw’c_ml) = 809.6 ;
6681.33(2L28)  25(22
E(CO)mtermediate = 100(()( hfb ﬁ){ ] )(yr) X 3.47 (—lgg glgbﬁgg) = 579.6 %
163 1b fuel
10070.45(5%) x 25(77) Ib b
E(CO)Military = 1000( l-gb—f—uel ) 2™ x 3.38 (3—) = 851.0 ;
16532.47(2E48Y) « g 33(22
E(CO) afterpurner = 1002 <"“; E) = Gy 67.41 (o) = 9283.4 %
103 1b fuel

Step 4 — Add the CO emissions from each mode for the total CO emissions:
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E(CO)rorar = (2075.3 + 809.6 + 579.6 + 851.0 + 9283.4)%

E(CO)7orar = 13,598.9 i—’;

Step 5 — Record the SOx Emission factor. Since the state is requesting that the base calculate
the SOx emissions more accurately using the average sulfur content of the fuel from that region,
then the SOx emission factor from Table 2-3 is used in place of the SOx emission factor from
Table 2-8 which assumes a sulfur content national average. The emission factor based on the sulfur
content of the JP-8 fuel as given in Table 2-3 is 0.96 1b/103 Ibruel.

Step 6 — Calculate the SOx emissions for each mode. Use Equation 2-8, the SOx emission factor
recorded in Step 5, the annual test times calculated in Step 1 above, and the fuel flow rate provided
in the table above:

(FFRXTgest)

E(P0D)setting = ettt x EF (Pol)

1147.66(”"*’*‘*) x 75(?—4;)

_ hr b _ b
E(SOx)1a1c = oo ) X 0.96 (-——) = 82.6 =
4209.52(2L24) x 33.33(%) b b
E(SOX)ApProuch = 1000( lg-'biuel ) ¥ % 0.96 (—gggrlbﬁ_“el_) =134.7 yr
6681.33(2L%eY) « 2582
E(SOx)ntermediate = IOOE)(M ) )(yr) X 0.96 (—;gg l;bﬁ”g‘) =160.4 ;—I;
;93!9 fuel
10070.45(2LEE) x 25(2) b b
E(SOx) mititary = o] he ] ) % 0.96 (%—) =241.7 3
103 1b fuel
16532.47(2E48) « g 33(22
E(SOX)Afterburner = 1005)(;#;1941& ) (yr) x 0.96 (—493 llbbﬁﬂeg) =132.2 %
]93lb fuel

Step 7 — Sum the SOx emissions from each mode to calculate the total SOx emissions:

E(SOx)rorar = (82.6 + 134.7 + 160.4 + 241.7 + 132.2) %

1
E(SOx)rotar = 751.6 7
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Table 2-4. Default Time-in-Mode for Various Aircraft Categories

Typical Duration by Mode (Minutes)

Aircraft Type Taxi/ldle- Takeoff Climb Approach TaX|_/ Idle- Total
out out in
Military Aircraft
Combat:
USAF 18.50 0.40 0.80 3.50 11.30 34.50
USN 6.50 0.40 0.50 1.60 6.50 15.50
Trainer-Turbine!:
USAF T-38 12.80 0.40 0.90 3.80 6.40 24.30
USAF General 6.80 0.50 1.40 4.00 4.40 17.10
USN 6.50 0.40 0.50 1.60 6.50 15.50
Transport-Turbine?:
USAF General 9.20 0.40 1.20 5.10 6.70 22.60
USN 19.00 0.50 2.50 4.50 7.00 33.50
LlJ%AF B-52 and KC-| 45 g9 0.70 1.60 5.20 1490 | 55.20
Military — Piston 6.50 0.60 5.00 4.60 6.50 23.20
Military — Helicopter 8.00 2.27% 4.53?) 6.80 7.00 28.60
Civilian Aircraft

Commercial Carrier:
Jumbo, Long ~and| 4, 0.70 2.20 4.00 700 | 32.90
Medium range jet
General Aviation:
Business Jet 6.50 0.40 0.50 1.60 6.50 15.50
Turboprop 19.00 0.50 2.50 4.50 7.00 33.50
Piston 12.00 0.30 5.00 6.00 4.00 27.30

SOURCE (unless otherwise noted): Procedures for Emission Inventory Preparation Volume 1V: Mobile Sources, EPA420-R-92-

009, December 1992

1. Turbines include both turbofan and turboprop engines.
2. SOURCE: Air Emissions Factor Guide to Air Force Mobile Sources, December 2009. This document cites EDMS as the

original source.

“USAF” — United States Air Force.

“USN” — United States Navy.
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Table 2-5. Military Airframe/Engine/APU Combinations!

. . Engine Model(s) APU Model(s) APU Operating Time .
Alrcraft Model Time-In-Mode Category* (Number of Engines) (Number of APUs) | Per LTO (hrs)’ Notes:
A-3A Combat: USN J57-P-6B (2) 4,9
A-3B Combat: USN J57-P-10 (2) %
J52-P-2 (1) 4,9d
J52-P-8 (1) 4,9d
A-4 Combat: USN
J65-W-2 (1) 4,9d
J65-W-4 (1) 4,9d
J65-W-16A (1) 4,%
A-4C Combat: USN
J65-W-20 (1) 9c
J52-P-6A (1) 4,%
A-4E Combat: USN
J52-P-8A, -8B (1) 4,9
A-4F Combat: USN J52-P-8A , -8B (1) 4,9
A-4L Combat: USN J65-W-20 (1) --- 9a
A-4M Combat: USN J52-P-408 (1) - 9a
J52-P-6A, -6B (2) 4,9, 9c
A-6A Combat: USN
J52-P-8A, -8B (2) 4,9
J52-P-6A (2) 4,9
A-6B Combat: USN
J52-P-8A (2) 4,9
A-6C Combat: USN J52-P-8A (2) 4,9
A-6E Combat: USN J52-P-8A, -8B (2) 4,9
A-6F Combat: USN F404-GE-400D (2) - 4,9
A-TA Combat: USN TF30-P-6B (1) --- 9
TF30-P-8 (1) 4,9
A-7B, -7C Combat: USN
TF30-P-408 (1) 4,9
A-7D, -7K Combat: USAF TF41-A-1 (1) %, %
A-TE Combat: USN TF41-A-2 (1) %
TF34-GE-100A (2) 9
A-10 Combat: USAF
TF34-GE-400 (2) 9%
A-10A Combat: USAF TF34-GE-100 (2) GTCP 36-50 (1) 1.00 3,4,%
A-10C Combat: USAF TF34-GE-100 (2) of
A-37 Combat: USAF J69-T-25 (2) 9c
T56-A-1A (4) %
AC-130A Transport - Turbine: USAF general
T56-A-9 (4) 9a
AC-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 4,6, 9, 10a
AC-130U, -130W Transport - Turbine: USAF general T56-A-15 (4) - 9a, of
AT-38B Trainer - Turbine: USAF T-38 J85-GE-5, -5A, -5G, -5] (2) 4,9
AU-24 Combat: USAF PT6A-27 (1) 9%
B-1A Combat: USAF F101-GE-100 (4) 9e
B-1B Combat: USAF F101-GE-102 (4) GTCP 165-9 (1) 2.00 3,4,9%
B-2A Combat: USAF F118-GE-100 (4) 131-3A (2) 4.00 3,4,%
J57-P-19W (8) %
B-52D Transport - Turbine: USAF B-52
J57-P/F-43WB (8) 9
B-52G Transport - Turbine: USAF B-52 J57-P-22 (8) - 9
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)

i . Engine Model(s) APU Model(s) APU Operating Time X
Qi odc] Time-In-Mode Category® (Number of Engines) (Number of APUSs) Per LTO (hrs)? Notes:
TF33-P-3 (8) 9
TF33-P-5 (8) 9%
B-52H Transport - Turbine: USAF B-52
TF33-P-7 (8) 9c
TF33-P-103 (8) of
C-1 General Aviation: Piston R-1820-82 (2) - 9
C-1A General Aviation: Piston R-1820-82, -82A (2) --- 4,9
C-2 Transport - Turbine: USN T56-A-7 (2) - 9%
T56-A-8, -8A, -8B (2) 4, %
C-2A Transport - Turbine: USN
T56-A-425 (2) 4,99
C-5A Transport - Turbine: USAF general TF39-GE-1, -1A, -1C (4) GTCP 85-98d (1) 8.00 4,6, 9a, 9c, 9i, 10a
C-5B, -5C Transport - Turbine: USAF general TF39-GE-1C (4) GTCP 85-98d (1) 8.00 6,9, 10a
CF6-80C2L1F (4) 4,9
C-5M Transport - Turbine: USAF general
F138-GE-100 (4) 4,9, 13b
C-9 Transport - Turbine: USAF general JT8D-17 (2) - 8,9%
C-9A Transport - Turbine: USAF general JT8D-9A (2) GTCP 85-98d (1) 6.00 9a, 10a
C-9B Transport - Turbine: USN JT8D-9A (2) --- 4,9
C-9C Transport - Turbine: USAF general JT8D-9A (2) - 4,9
F113-RR-100 (2) 9a, 12, 13a
C-11A General Aviation: Business Jet
SPEY Mk511-8 (2) 4,9%
C-12 General Aviation: Turboprop PT6A-27 (2) - 9
PT6A-38 (2) %
C-12A General Aviation: Turboprop
PT6A-41 (2) 9
C-12C, -12D, -12L General Aviation: Turboprop PT6A-41 (2) - 9a
C-12F, -12R, -12T, -12U General Aviation: Turboprop PT6A-42 (2) - 9a, of
C-12) General Aviation: Turboprop PT6A-65B (2) - 4, 9f
C-128 General Aviation: Turboprop PT6A-60A (2) - 4,9
F117-PW-100 (4) 331 250G (1) 0.50 3,9
C-17A Transport - Turbine: USAF general
PW2040 (4) 331 250G (1) 0.50 3,9, 13b
C-18B Transport - Turbine: USAF general JT3D-7 (4) T41IM-9A (1) 0.50 3,4,9
F113-RR-100 (2) GTCP 36-100 (1) 0.50 3,%, 13a
C-20A General Aviation: Business Jet
SPEY MK511-8 (2) GTCP 36-100 (1) 0.50 3,4,9%
F113-RR-100 (2) - 9a, 12, 13a
C-20B, -20C, -20D, -20E, -20J General Aviation: Business Jet
SPEY Mk511-8 (2) 4,%
C-20F, -20G, -20H General Aviation: Business Jet TAY Mk611-8 (2) - 9a
C-21A General Aviation: Business Jet TFE731-2-2B (2) --- 9a
C-22A Transport - Turbine: USAF general JT8D-7A (3) GTCP 85-98ck (1) 1.00 4,9, 10a
C-22B Transport - Turbine: USAF general JT8D-7 (3) GTCP 85-98ck (1) 1.00 4,9, 10a
C-23A General Aviation: Turboprop PT6A-45R (2) - 4,9
C-23B, -23C General Aviation: Turboprop PT6A-65AR (2) - 4,9
C-26A General Aviation: Turboprop TPE331-11U (2) - 4,9
C-26B General Aviation: Turboprop TPE331-12UA-701G (2) - 4,9
C-26C General Aviation: Turboprop TPE331-12UA-701 (2) - 4,9
C-27) Transport - Turbine: USAF general AE2100D2 (2) - 4, 9f
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)

i . Engine Model(s) APU Model(s) APU Operating Time X
(ATl el Time-In-Mode Category® (Number of Engines) (Number of APUSs) Per LTO (hrs)® Roes
C-28A General Aviation: Piston GTSIO-520-M (2) - 4,9
F117-PW-100 (2) 331-49-7081 (1) 3.00 3,9, 12
C-32A Transport - Turbine: USAF general
PW2040 (2) 331-49-7081 (1) 3.00 3,9
C-37A General Aviation: Business Jet BR700-710A1-10 (2) - of
C-38 General Aviation: Business Jet TFE731-40R-200G (2) - 4,91
C-40A Transport - Turbine: USN CFM56-7B24 (2) --- 5,9
CFMS56-7B27 (2) 131-9 (1) 0.50 3,4,9
C-40B Transport - Turbine: USAF general
CFM56-7B3 (2) 131-9 (1) 0.50 3,4,9%
CFM56-7B3 (2) 4,5,%
C-40C Transport - Turbine: USAF general
CFM56-7B27 (2) - 5,9
J85-GE-17 (2) — %
C-123K Transport - Turbine: USAF general
R-2800-99W (2) 4,9
C-130A, -130D Transport - Turbine: USAF general T56-A-9, -9A, -9B (4) GTCP 85L (1) 1.00 3,4,9
C-130B Transport - Turbine: USAF general T56-A-7,-7A (4) GTCP7UTI1A (1) 1.00 3,4,9
C-130E Transport - Turbine: USAF general T56-A-7,-7A (4) GTCP7UT1A (1) 1.00 3,4,9
C-130F Transport - Turbine: USN T56-A-7,-7A (4) GTCP7UT1A (1) 1.00 3,4,9%
C-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 4,6,9, 10a
T56-A-15 (4) GTCP 85L (1) 1.00 3,9
C-130] Transport - Turbine: USAF general
AE2100D3 (4) 4,9f
C-130T Transport - Turbine: USN T56-A-16 (4) --- 9a
T4IM-9A (1) 1.00 to 2.00 3,4,%
C-135A Transport - Turbine: USAF general J57-P/F-59W (4)
ASHGT70-1 (1) 1.00 to 2.00 3,4,%
T41M-9A (1) 1.00 to 2.00 3,4,9%
J57-PIF-59W (4)
ASHG70-1 (1) 1.00 to 2.00 3,4,9%
C-135B, -135C Transport - Turbine: USAF general
T41M-9A (1) 1.00 to 2.00 3,4,%
TF33-P-5 (4)
ASHG70-1 (1) 1.00 to 2.00 3,4,%
T41M-9A (1) 1.00 to 2.00 3,4,9%
C-135E Transport - Turbine: USAF general TF33-P-102 (4)
ASHG70-1 (1) 1.00 to 2.00 3,4,9%
C-137B, -137C Transport - Turbine: USAF general JT3D-3B (4) - 9a
C-140A General Aviation: Business Jet J60-P-5A, -5B (4) --- %
C-140B General Aviation: Business Jet J60-P-5 (4) - 4, of
TF33-P-3 (4) GTCP 165-1 (1) 3.00 9c, 10b
C-141 Transport - Turbine: USAF general
TF33-P-5 (4) GTCP 165-1 (1) 3.00 9c, 10b
C-141A, -141B, -141C Transport - Turbine: USAF general TF33-P-7 (4) GTCP85-106/106A (1) 3.00 3,4,9, 9%
CT-1B General Aviation: Business Jet JT15D-5 (2) - 5,9
CT-39A General Aviation: Business Jet J60-P-3,-3A (2) - 4,9
CT-39E, -39G General Aviation: Business Jet JT12A-8 (2) --- 4,9
CT-43A Transport - Turbine: USAF general JT8D-9A (2) - 9a
CT-49A Transport - Turbine: USAF general JT3D-7 (4) - 4,5, 9
AE1107C (2) 7,9
CV-22,-22A Transport - Turbine: USAF general
T406-AD-400 (2) - 7,9, 13b
DC-130A Transport - Turbine: USAF general T56-A-9, -9A (4) - 4,9
E-1B General Aviation: Piston R-1820-82A (2) - 4,9
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)

Engine Model(s)

APU Model(s)

APU Operating Time

(ATl el Time-In-Mode Category® (Number of Engines) (Number of APUSs) Per LTO (hrs)® Roes
E-2 Transport - Turbine: USN T56-A-7 (2) - 9%
E-2B Transport - Turbine: USN T56-A-8, -8A, -8B (2) - 4,9
T56-A-422 (2) - 4,9
E-2C Transport - Turbine: USN
T56-A-427 (2) 4,9m
E-2D Transport - Turbine: USN T56-A-427 (2) - 4,9m
TF33-P-3 (4) - 5,9
TF33-P-5 (4) 5,9c
E-3A Transport - Turbine: USAF general
TF33-P-7 (4) 5,9c
TF33-P-100A (4) 4,5,%
E-3B,-3C Transport - Turbine: USAF general TF33-P-100A (4) GTCP 165-1 (1) 2.00 4,9, 10a
E-4A Transport - Turbine: USAF general F103-GE-100 (4) - %
E-4B Transport - Turbine: USAF general CF6-50E2 (4) GTCP 660-4 (1) 2.00 9f, 10a
E-6B Transport - Turbine: USN CFM56-2A-2 (4) - 4,9
JT3D-3B (4) GTCP 85 (1) 2.00 6,9, 12
E-8C Transport - Turbine: USAF general
TF33-PW-102C (4) GTCP 85 (1) 2.00 4,6,%
EA-3B Combat: USN J57-P-10 (2) --- 9a
J52-P-6A, -6B (1) - 4,9
EA-4F Combat: USN
J52-P-8A (1) 4,9%
EA-6A Combat: USN J52-P-8A, -8B (2) 4,9
J52-P-8A, -8B (2) == 4,9
EA-6B Combat: USN
J52-P-408 (2) - 4,9
TF41-A-2 (1) %
EA-7L Combat: USN
TF30-P-408 (1) - 4,9
EB-57B Combat: USAF J65-W-5, -5B (2) - 4,9
EC-18B, -18D Transport - Turbine: USAF general JT3D-7 (4) - 4,9
EC-24A Transport - Turbine: USN JT3D-3B (4) - 9a
T56-A-7, -7A (4) 4,%
EC-130E Transport - Turbine: USAF general
T56-A-15 (4) %
EC-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 9a, 10a
EC-130J, -130SJ Transport - Turbine: USAF general AE2100D3 (4) --- 4, 9f
EC-130V Transport - Turbine: USN T56-A-15 (4) - 5,9
EC-135A, -135G, -135L Transport - Turbine: USAF general J57-P/F-59W (4) - 9a, %
EC-135B Transport - Turbine: USAF general TF33-P-5 (4) - 9a
EC-135C, -135]) Transport - Turbine: USAF general TF33-P-9 (4) - 9a
EC-135E Transport - Turbine: USAF general TF33-P-102 (4) - 9a
J57-P/F-59W (4) %, 12
EC-135H, -135K, -135P Transport - Turbine: USAF general
TF33-P-102 (4) - 9
EC-135N Transport - Turbine: USAF general J57-P/F-43WB (4) - 9a
J57-P/F-43WB (4) %
EC-135Y Transport - Turbine: USAF general
J57-PIF-59W (4)
EC-137D Transport - Turbine: USAF general JT3D-3B (4) - 9a
EF-4) Combat: USN J79-GE-8B (2) - 4,9
EF-111A Combat: USAF TF30-P-109 (2) - 9a
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EKA-3B Combat: USN J57-P-10 (2) - 9a
EP-3B, -3J Transport - Turbine: USN T56-A-14 (4) - 9a
ERA-3B Combat: USN J57-P-10 (2) 9a
ES-2D General Aviation: Piston R-1820-82A (2) - 4,9
F-4 Combat: USN J79-GE-10 (2) - 4,9c
F-4B, -4N Combat: USN J79-GE-8B, -8C (2) 4,9
F-4C,-4D Combat: USAF J79-GE-15 (2) 9a
F-4E, -4G Combat: USAF J79-GE-17 (2) - 9a
F-4) Combat: USN J79-GE-8B (2) 4,9%
F-4S Combat: USN J79-GE-10B (2) 4,9
F-5A, -5B Combat: USAF J85-GE-13 (2) 5,9%
F-5E, -5F Combat: USAF J85-GE-21 (2) - 5,9
F-8 Combat: USN J57-P-22 (1) - 4,9
F-8) Combat: USN J57-P-420 (1) - %

TF30-P-412 (2) 4,9
F-14A Combat: USN
TF30-P-414A (2) 4,99
F-14C Combat: USN TF30-P-412 (2) 4,9
F-14B, -14D Combat: USN F110-GE-400 (2) 9a
F-15A, -15B Combat: USAF F100-PW-100 (2) %
F100-PW-100 (2) 9a
F-15C, -15D Combat: USAF F100-PW-220 (2) 9a
F100-PW-229 (2) of
F100-PW-220 (2) %9
F-15E Combat: USAF
F100-PW-229 (2) 9a
F-16 Combat: USAF F100-PW-100 (1) T-62T-40-8 (1) 1.00 3,4,9%
F100-PW-200 (1) T-62T-40-8 (1) 1.00 3,4,9
F-16A, -16B Combat: USAF
F100-PW-220 (1) T-62T-40-8 (1) 1.00 3,4,9
F100-PW-200 (1) T-62T-40-8 (1) 1.00 3,4,9%
F100-PW-220 (1) T-62T-40-8 (1) 1.00 3,4, 9f
F-16C, -16D Combat: USAF F100-PW-229 (1) T-62T-40-8 (1) 1.00 3,4,%
F110-GE-100 (1) T-62T-40-8 (1) 1.00 3,4,9%
F110-GE-129 (1) T-62T-40-8 (1) 1.00 3,4,9%
F-16N Combat: USN F110-GE-100 (1) - 9a
F-22A, -22B Combat: USAF F119-PW-100 (2) 9a
F-35A Combat: USAF F135-PW-100 (1) 4,9
F-35B Combat: USN F135-PW-600 (1) 4,5,9n
F-35C Combat: USN F135-PW-100 (1) 4,9n
F-100 Combat: USAF J57-P-22 (1) 4,9
F-106A, -106B Combat: USAF J75-P-17 (1) = 9a
F-111, -111F Combat: USAF TF30-P-100 (2) - 9a, 9¢
F-111A Combat: USAF TF30-P-3 (2) 9a
TF30-P-3 (2) %
F-111D, -111E Combat: USAF
TF30-P-9 (2) %
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)

; : Engine Model(s) APU Model(s)  |APU Operating Time Per
Al M | -In- 2 . N :
et I 2 Uiz )i-{ilele Gtz (Number of Engines) (Number of APUs) LTO (hrs)® otes
F-117A Combat: USAF F404-GE-F1D2 (2) 3800100-4 (1) 2.00 3,4,9
F/IA-18A, -18B Combat: USN FA404-GE-400 (2) 9%, 99
FA404-GE-400 (2) %
F/A-18C, -18D Combat: USN
FA404-GE-402 (2) 4,9
FA404-GE-400 (2) 4,9
F/A-18E, -18F Combat: USN
F414-GE-400 (2) 4,9
FA-22A Combat: USAF F119-PW-100 (2) - 9a
FB-22A Combat: USAF F119-PW-100 (2) - - 9a
FB-111A Combat: USAF TF30-P-7 (2) - 9a
HC-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 6, 9a, 10a
HC-130J Transport - Turbine: USAF general AE2100D3 (4) - 4, 9f
HC-130N, -130P Transport - Turbine: USN T56-A-15 (4) - - 9a
AE1107C (2) 7,9, 12
HV-22A, -22B Transport - Turbine: USN
T406-AD-400 (2) - 7,9a, 13b
J52-P-6A, -6B (2) 4,9
JA-6A Combat: USN
J52-P-8A, -8B (2) 4,9
KA-3B Combat: USN J57-P-10 (2) %
J52-P-6A (2) 4,9
KA-6D Combat: USN
J52-P-8A (2) 4,9
CF6-50C2 (3) TSCP 700-4B (1) 6.00 9a, 10a
KC-10, -10A Transport - Turbine: USAF general F103-GE-100 (3) TSCP 700-4B (1) 6.00 9e, 10a
F103-GE-101 (3) TSCP 700-4B (1) 6.00 90, 10a
GTCP 331-200 (1) 0.87 6,9j, 11
KC-46A Transport - Turbine: USAF general PW4062 (2)
GTCP 331-200ER (1) 0.87 6,9j, 11
KC-130F, -130R, -130T Transport - Turbine: USN T56-A-16 (4) - 9a
KC-135 Transport - Turbine: USAF KC-135 J57-P-22 (4) - - 4,9
J57-PIF-43WB (4) %
KC-135A Transport - Turbine: USAF KC-135
J57-PIF-59W (4) %
KC-135D, -135Q Transport - Turbine: USAF KC-135 J57-P/F-59W (4) - - 9a, %
KC-135E Transport - Turbine: USAF KC-135 TF33-P-102 (4) GTCP 85-180L (1) 1.00 4,6,9a, 10a
CFM56-2B-1 (4) 9%, 12
KC-135R, -135T Transport - Turbine: USAF KC-135
F108-CF-100 (4) - - 9a, 13b
CF6-80C2B6F (2) - 9k
KC-767A Transport - Turbine: USAF general CF6-80C2B7F (2) - 9k
PW4062 (2) 9k
LC-130F, -130R Transport - Turbine: USN T56-A-16 (4) - - 9a
LC-130H Transport - Turbine: USAF general T56-A-15 (4) - 9a
MC-12wW General Aviation: Turboprop PT6A-60 (2) - - 4,9f
T56-A-7 (4) %
MC-130E Transport - Turbine: USAF general
T56-A-15, -15A (4) 4,9a, 9f
MC-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 6, 9a, 10a
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)
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MC-130J Transport - Turbine: USAF general AE2100D3 (4) - 4, 9f
MC-130P, -130W Transport - Turbine: USAF general T56-A-15 (4) - 9a, 9f

AE1107C (2) - 7,9, 12
MV-22A, -22B Transport - Turbine: USN
T406-AD-400 (2) - 7,9, 13b
NA-3B Combat: USN J57-P-10 (2) - 9a
J52-P-6A (1) 4,%
NA-4E Combat: USN
J52-P-8A, -8B (1) 4,%
NA-4F Combat: USN J52-P-8A (1) - 4,9
NA-4M Combat: USN J52-P-408 (1) %
J52-P-6A, -6B (2) 4,%
NA-6A Combat: USN
J52-P-8A, -8B (2) - 4,9
NA-6E Combat: USN J52-P-8B (2) - 9a
NA-TA Combat: USN TF30-P-6 (1) 4,%
NA-7C Combat: USN TF30-P-8 (1) - 4,9
NA-7E Combat: USN TF41-A-2 (1) - 9a
NB-52B Transport - Turbine: USAF B-52 J57-P-19W (8) - 9a
NC-12B General Aviation: Turboprop PT6A-41 (2) - 9a
NC-21A General Aviation: Business Jet TFE731-2-2B (2) --- 9a
NC-130A Transport - Turbine: USAF general T56-A-9, -9A, -9B (4) - 4,9
NC-130B, -130E Transport - Turbine: USAF general T56-A-7,-7A (4) - 4,9
NC-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 4,6, 9, 10a
NC-135A Transport - Turbine: USAF general J57-P/F-43WB (4) - %
NC-135W Transport - Turbine: USAF general TF33-P-5 (4) - 9a
NC-141A Transport - Turbine: USAF general TF33-P-7 (4) GTCP 85-106/106A (1) 3.00 3,4,9
J79-GE-15 (2) - 9a
NF-4D Combat: USAF
J79-GE-17 (2) - 9a
NF-16A Combat: USAF F100-PW-200 (1) - 9a
F100-PW-200 (1) %
F100-PW-229 (1) - 9a
NF-16D Combat: USAF
F110-GE-100 (1) - 9a
F110-GE-129 (1) %
NF-106B Combat: USAF J75-P-17 (1) - %
NF/A-18A, -18B, -18C Combat: USN F404-GE-400 (2) - 9a
J57-P/F-43WB (4) 9
NKC-135A Transport - Turbine: USAF KC-135
J57-P/F-59W (4) %
NKC-135E Transport - Turbine: USAF KC-135 TF33-P-102 (4) GTCP 85-180L (1) 2.00 4,9, 10a
NP-3C, -3D Transport - Turbine: USN T56-A-14 (4) - 9a
NRA-3B Combat: USN J57-P-10 (2) - 9a
NT-33A Trainer - Turbine: USAF General J33-A-35 (1) --- 9a
NT-39A General Aviation: Business Jet J60-P-3,-3A (2) - 4,9
NTA-4F, -4] Combat: USN J52-P-6A (1) --- 4,9
NUP-3A Transport - Turbine: USN T56-A-14 (4) - 9a
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)

i . Engine Model(s) APU Model(s) APU Operating Time X
Aircraft Model Time-In-Mode Category’ (Number of Engines) (Number of APUs) Per LTO (hrs)? Notes:
O-1 General Aviation: Piston 0-470C (1) - 9%
10-360-C (1) 4,9a, 9
0-2A, -2B General Aviation: Piston
10-360-D (1) 9
J52-P-6A, -6B (1) 4,9
OA-4M Combat: USN
J52-P-8A (1) 4,%
OA-10A Combat: USAF TF34-GE-100 (2) 9a
OA-37B Combat: USAF J85-GE-17A (2) 9a
0OC-135B Transport - Turbine: USAF general TF33-P-5 (4) - 9a
OT-47B General Aviation: Business Jet JT15D-5D (2) - 4,9
T76-G-10A (2) 4,8,9%
T76-G-12A (2) 4,89
OV-10A General Aviation: Turboprop
T76-G-418 (2) 8,9
T76-G-419 (2) 8,9
P-3B Transport - Turbine: USN T56-A-14 (4) — %
T56-A-7 (4) 9
P-3C Transport - Turbine: USN
T56-A-14 (4) %
QF-4B Combat: USN J79-GE-8B, -8C (2) 4,9
J79-GE-10 (2) 4,9
QF-4E Combat: USAF
J79-GE-17 (2) %
J79-GE-15 (2) %
QF-4G Combat: USAF
J79-GE-17 (2) %
QF-106A, -106B Combat: USAF J75-P-17 (1) - 9a
J79-GE-10 (2) 4,9
QRF-4C Combat: USAF
J79-GE-17 (2) 9a
QT-33A Trainer - Turbine: USN J33-A-35 (1) - 9a
RA-3B Combat: USN J57-P-10 (2) - 9a
J79-GE-8B, -8C (2) 4,9
RA-5C Combat: USN
J79-GE-10 (2) 4,9
RC-12D, -12G, -12H General Aviation: Turboprop PT6A-41 (2) - 9a
RC-135M, -135X Transport - Turbine: USAF general TF33-P-5 (4) --- 9a, e, 9f
TF33-P-5 (4) 9a
RC-135S, -135W Transport - Turbine: USAF general CFM56-2B-1 (4) - of, 12
F108-CF-201 (4) - 4,9f, 13b
RC-135T Transport - Turbine: USAF general TF33-P-102 (4) = %
TF33-P-9 (4) %
RC-135U Transport - Turbine: USAF general CFM56-2B-1 (4) - of, 12
F108-CF-201 (4) 4,9, 13b
TF33-P-5 (4) 9a
TF33-P-9 (4) %
RC-135V Transport - Turbine: USAF general
CFM56-2B-1 (4) of, 12
F108-CF-201 (4) 4,9f, 13b
RF-4B Combat: USN J79-GE-8B, -8C (2) 4,9
RF-4C Combat: USAF J79-GE-15 (2) - 9a
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RF-8G Combat: USN J57-P-22 (1) 4,9
RF/A-18A Combat: USN F404-GE-400 (2) - 9a
RP-3D Transport - Turbine: USN T56-A-14 (4) -—- %9a

AE3007H (1) 4,9%
RQ-4 Combat: USAF
F137-RR-100 (1) 4,9f
AE3007 (1) 4,%
RQ-4A Combat: USAF
F137-RR-100 (1) 4, of
RQ-4B Combat: USAF AE3007H (1) - 4,9
RU-21J General Aviation: Turboprop PT6A-41 (2) - 9a
S-2,-2G General Aviation: Piston R-1820-82 (2) - 9a, 9c
S-2D, -2E General Aviation: Piston R-1820-82A (2) - 4,9
S-3A Combat: USN TF34-GE-400 (2) -—- 9
AE1107C (2) 7,9, 12
SV-22A Transport - Turbine: USN
T406-AD-400 (2) 7,9, 13b
T-1A Trainer - Turbine: USAF general JT15D-5B (2) - %
T-2 Trainer - Turbine: USN J85-GE-5F (2) - 9c
T-6A Trainer - Turbine: USAF general PT6A-68 (1) - 8,9
T-28 General Aviation: Piston R-1820-82 (1) - 9
T-33A Trainer - Turbine: USAF general J33-A-35 (1) - <7
T-34 General Aviation: Piston 0-470C (1) - 9c
T-34C General Aviation: Piston PT6A-27 (1) - 9c
T-37,-37B Trainer - Turbine: USAF general J69-T-25 (2) . 9a, 9c
T-38 Trainer - Turbine: USAF T-38 J85-GE-5F (2) - 9c
T-38A Trainer - Turbine: USAF T-38 J85-GE-5, -5A, -5G, -5J, -5M (2) 4,9
T-38C Trainer - Turbine: USAF T-38 J85-GE-5, -5A, -5G, -5J, -5R (2) - 4,9
T-38N Trainer - Turbine: USAF T-38 J85-GE-5H, -5N (2) - 4,9
T-39A, -39D General Aviation: Business Jet J60-P-3A (2) - 9a, %
T-39B General Aviation: Business Jet J60-P-3, -3A (2) -- 49
T-41 General Aviation: Piston 10-360-C (1) - 4,9c
T-41B General Aviation: Piston 10-360-D (1) - 9a
T-41C, -41D General Aviation: Piston 10-360-D34 (1) — 4,9
T-43A Transport - Turbine: USAF general JT8D-9 (2) --- 4,9
U= Trainer - Turbine: USN PT6A-27 (2) - 9c
T-47A General Aviation: Business Jet JT15D-5 (2) - 9a
TA-3B Combat: USN J57-P-10 (2) - %
TA-4B Combat: USN J65-W-20 (1) - 9a
J52-P-6A, -6B (1) 4,%
TA-4F Combat: USN
J52-P-8A (1) 4,9
TA-7C Combat: USN TF30-P-8 (1) - 4,9
TC-18E Transport - Turbine: USAF general TF33-P-100A (4) -—- 4,9
TC-18F Transport - Turbine: USAF general JT3D-3B (4) - 9a
TC-130H Transport - Turbine: USAF general T56-A-15 (4) - 9a
TC-135S, -135W Transport - Turbine: USAF general TF33-P-5 (4) --- %
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Table 2-5. Military Airframe/Engine/APU Combinations1 (continued)

Engine Model(s)

APU Model(s)

APU Operating Time

Aircraft Model Time-In-Moge Catzgory’ (Number of Engines) (Number of APUs) | Per LTO (hrs)? Notes:
TE-2A, -2C Transport - Turbine: USN T56-A-8, -8A, -8B (2) - 4,9
TE-8A Transport - Turbine: USAF general JT3D-3B (4) - 9a
TF-16N Combat: USN F110-GE-100 (1) %
TF-18A Combat: USN F404-GE-400 (2) -— 9
TF/A-18A Combat: USN F404-GE-400 (2) - 9a
TS-2A General Aviation: Piston R-1820-82 (2) - 9a
TU-2S Combat: USAF F118-GE-101 (1) 4, 9f
uU-2s Combat: USAF F118-GE-101 (1) -— 4, 9f
U-21 General Aviation: Turboprop PT6A-27 (2) - 9c
U-21) General Aviation: Turboprop PT6A-41 (2) - %
U-28A General Aviation: Turboprop PT6A-67B (1) - of
UA-3B Combat: USN J57-P-10 (2) - 9a
uc-12B General Aviation: Turboprop PT6A-41 (2) - 9a
UC-35A, -35C General Aviation: Business Jet JT15D-5D (2) — 4,9
UC-123K Transport - Turbine: USAF general J85-GE-17 (2) - 4,9
UP-3B Transport - Turbine: USN T56-A-14 (4) - 9a
US-2A, -2B, -2C General Aviation: Piston R-1820-82 (2) - 9a
Us-2D General Aviation: Piston R-1820-82A (2) --- 4,9
UVv-188 Transport - Turbine: USAF general PT6A-27 (2) - %a
UV-20A General Aviation: Turboprop PT6A-27 (2) - 9a
VC-25A Transport - Turbine: USAF general CF6-80C2B1 (4) GTCP 660-4 (1) 8.00 6, 9a
VC-137B, -137C Transport - Turbine: USAF general JT3D-3B (4) - 9h
VC-140B General Aviation: Business Jet J60-P-5A, -5B (4) - %
T56-A-7 (4) %
'WC-130E Transport - Turbine: USAF general
T56-A-15 (4) %

WC-130H Transport - Turbine: USAF general T56-A-15 (4) GTCP 85-180L (1) 1.00 4,6,9, 10a
WC-130J Transport - Turbine: USAF general AE2100D3 (4) - 4, of
WC-135B, -135W Transport - Turbine: USAF general TF33-P-5 (4) - 9a
WC-135C Transport - Turbine: USAF general TF33-P-9 (4) - 9a
X-29A Combat: USAF F404-GE-400 (1) - 8,9
X-31A Combat: USN F404-GE-400 (1) - 9a
X-44A Combat: USAF F119-PW-100 (2) - 9a
YA-7D Combat: USAF TF41-A-1(1) -— 9
YC-14A Transport - Turbine: USAF general CF6-50A (2) - 9a
YE-2C Transport - Turbine: USN T56-A-8, -8A, -8B (2) - 4,9
YF-4) Combat: USN J79-GE-8B (2) - 4,9
YF-15A, -15B Combat: USAF F100-PW-100 (2) -— 9a
YF-16A, -16B Combat: USAF F100-PW-200 (1) - 9a

T76-G-10, -10A (2) 4,0
YOV-10D General Aviation: Turboprop

T76-G-12, -12A (2) — 4,9
YP-3C Transport - Turbine: USN T56-A-14 (4) - %a
YS-2G General Aviation: Piston R-1820-82 (2) - 9a

Notes for Table 2-5 follow Table 2-6
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Table 2-6. Military Helicopter/Engine/APU Combinations’
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T53-L-11D (1) ac

AH-1G Military - Helicopter

T53-L-13, -13A, -13B (1) - - 4,9
AH-1] Military - Helicopter T400-CP-400 (1) --- --- 9a
AH-64A Military - Helicopter T700-GE-700 (2) --- --- 9a
CH-3B Military - Helicopter T58-GE-8B (2) -—- --- 4,9
CH-3E Military - Helicopter T58-GE-5 (2) --- --- of
CH-46 Military - Helicopter T58-GE-5 (2) 9c
CH-46A Military - Helicopter T58-GE-8B, -8F (2) 4,9
CH-46E Military - Helicopter T58-GE-16 (2) 9a
CH-53A Military - Helicopter T64-GE-6B (2) 9
CH-53D Military - Helicopter T64-GE-413 (2) 9a
EH-1H Military - Helicopter T53-L-13 (1) 9a
EH-1X Military - Helicopter T53-L-13 (1) 9a
EH-60A Military - Helicopter T700-GE-700 (2) 9a
HH-1H Military - Helicopter T53-L-13 (1) 9a
HH-1K Military - Helicopter T53-L-13, -13A, -13B (1) 4,9
HH-1N Military - Helicopter T400-CP-400 (1) 99
HH-2D Military - Helicopter T58-GE-8B, -8F (2) 4,9
HH-3A Military - Helicopter T58-GE-8F (2) %a
HH-3E Military - Helicopter T58-GE-5 (2) of
HH-3F Military - Helicopter T58-GE-8B, -8F (2) 4,9
HH-43 Military - Helicopter T53-L-11D (1) - - 9c
HH-46A Military - Helicopter T58-GE-8B, -8F (2) --- --- 4,9
HH-52 Military - Helicopter T58-GE-5 (2) --- --- 9c
HH-52A Military - Helicopter T58-GE-8B (2) - --- 4,9
HH-53 Military - Helicopter T64-GE-6B (2) - --- 9c
HH-60G Military - Helicopter T700-GE-700 (2) of
MH-53] Military - Helicopter T64-GE-415 (2) T-62T-27 (1) 4.00 9a, 10a
MH-53M Military - Helicopter T64-GE-100 (2) of
MH-60A Military - Helicopter T700-GE-700 (2) 9a
MH-60G Military - Helicopter T700-GE-700 (2) 9a
NCH-46A Military - Helicopter T58-GE-8B, -8F (2) 4,9
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Table 2-6. Military Helicopter/Engine/APU Combinations1 (continued)
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NRH-53D Military - Helicopter T64-GE-415 (2) 9a
NSH-3A Military - Helicopter T58-GE-8B (2) 4,9
NUH-1E Military - Helicopter T53-L-11D (1) 9a
NUH-1IN Military - Helicopter T400-CP-400 (1) 9a
NVH-3A Military - Helicopter T58-GE-8F (2) 9a
OH-6A Military - Helicopter T63-A-5A (1) 9
OH-58A Military - Helicopter T63-A-5A (1) 9c
RH-53D Military - Helicopter T64-GE-415A (2) 4,9

T58-GE-5 (2) ac
SH-2D Military - Helicopter

T58-GE-8B (2) - - 4,9

T58-GE-5 (2) 9c
SH-2F Military - Helicopter

T58-GE-8F (2) %
SH-3A Military - Helicopter T58-GE-8B (2) - - 4,9
SH-3G Military - Helicopter T58-GE-8B, -8F (2) 4,9
SH-60 Military - Helicopter T700-GE-700 (2) 99
TH-1L Military - Helicopter T53-L-13, -13A, -13B (1) - - 4,9
TH-53A Military - Helicopter T64-GE-100 (2) T-62T-27 (1) 4.00 3,9
UH-1E Military - Helicopter T53-L-11D (1) - - 9a

T53-L-11D (1) %
UH-1H Military - Helicopter

T53-L-13 (1) ac
UH-1L Military - Helicopter T53-L-13, -13A, -13B (1) 4,9
UH-1N Military - Helicopter T400-CP-400 (1) of
UH-1V Military - Helicopter T53-L-13 (1) 9a
UH-2C Military - Helicopter T58-GE-8B, -8F (2) 4,9
UH-3A Military - Helicopter T58-GE-8B (2) 4,9
UH-46A Military - Helicopter T58-GE-8B, -8F (2) 4,9
UH-60A Military - Helicopter T700-GE-700 (2) T-62T-40-1 (1) 1.00 3,4,9
UH-60C Military - Helicopter T700-GE-700 (2) 9a
UH-60Q Military - Helicopter T700-GE-700 (2) 9a
YSH-2E Military - Helicopter T58-GE-8B, -8F (2) 4,9

Notes for Table 2-5 and Table 2-6 on the following page.
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Notes for Table 2-5 and Table 2-6:

1.

2.

Note that some Aircraft model/engine/APU combinations may be missing due to unverified sources and/or missing emission
factors for either engine(s) and/or APU(S).

Time-in-Mode category selected for the aircraft based on that aircraft’s expected flight pattern and not based on its mission
designation. It is recommended that installation-specific TIM data is used when available.

SOURCE: Flightline Emission Factors-Aircraft/Auxiliary Power Units/Aerospace Ground Support Equipment, IERA-RS-
BR-SR-2005-0001, December 2004. This reference cites survey responses as source of data. APU operating time provided
as a guideline. If more accurate and verified APU operating times are available for the installation, those times may be used
for emissions calculations.

This document does not have emission factors for at least one engine/APU listed for this aircraft.

Time-in-Mode category for this aircraft was selected as the recommended category for calculating emissions though this
aircraft is actually operated by another military branch.

APU operating time an estimate based on similar APUs on similar aircraft.

Aircraft may also be operated as a military helicopter. If the aircraft is primarily operated in this mode at the installation,
then use the appropriate Time-in-Mode category.

This aircraft is operated by multiple military branches.

The Airframe/Engine combination source was reported in the following documents:

a. SOURCE: Model Designation of Military Aerospace Vehicles, Department of Defense, May 2004

SOURCE: AF Reserve Website (www.afreserve.com)

SOURCE: Air Pollutant Emission Factors for Military and Civil Aircraft, EPA-450/3-78-117, October 1978.

SOURCE: Smithsonian National Air and Space Museum website (www.airandspace.si.edu)

SOURCE: Aircraft Engine Emissions Estimator, AFESC, November 1985.

SOURCE: US Air Force fact sheets accessed via official Air Force website (www.af.mil)

SOURCE: US Navy fact sheets accessed via official navy website (www.navy.mil)

SOURCE: National Museum of the Air Force accessed via official website (www.nationalmuseum.af.mil)

SOURCE: GE Aviation website (www.geaviation.com)

j. SOURCE: National Environmental Policy ACT (NEPA) Facilitation Report, April 2012

—mTe@ e aoooT

10. The Airframe/APU combination was reported in the following documents:

a. SOURCE: Air Emissions Factor Guide to Air Force Mobile Sources, AFCEE, 2009
b. SOURCE: EDMS input from Paine Field

11. APU operating time assumes worst case scenario. The actual operating time may range between 0.23-0.26 if there is gate

power or 0.87 if there is no gate power. The value provided assumes no gate power.

12. This engine is not explicitly listed in the source document as the engine in this aircraft. It is listed here, however, because it

is an alternate designation of an engine listed in the source document.

13. This is the military designation of a civilian engine listed for the aircraft in the source document. The source for the military

designation of the civilian engine is:
a. SOURCE: Air Force One, Robert F. Dorr, 2002.
b.  The Federal Business Opportunities website (www.fbo.gov)

“---” — Indicates either no APU for that aircraft or no data available.
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Table 2-7. Commercial Airframe/Engine/APU Combinations1

Engine Model(s)

APU Model(s)

APU Operating Time

JT8D-15, -15A (3)
JT8D-17, -17A, -17AR, -17R (3)

. . il 2 .
Aircraft Model Time-In-Mode Category (Number of Engines) (Number of APUs) _Per LTO (hrs) Notes:
[Without Gate Power]
CF6-50A, -50C, -50C1, -50C2 (2)
. Commercial Carrier: Jumbo, |CF6-80C2AL, -80C2A3, -80C2A5 (2) 0.23-0.26
A300 Series long, and medium range jet  [JT9D-7R4H1 (2) GTCP 331-250 (1) [1.0-15] 3,4b, 4c, 5
PW4158 (2)
CF6-80A3, -80C2A2(2)
. Commercial Carrier: Jumbo, [JT9D-7R4D1, -7R4E1 (2) 0.23-0.26
A3 . B TCP 331-250 (1) , 4b, 4c,
SDEs long, and medium range jet  |PWA4152 (2) EeP D (@) [10-1.5] SanABED
PW4156A (2)
] o CFM56-5B8, -5B9 (2)
A318 Series CT’QT'":;Z':;;:"; J:'.‘;ktm' PW6122A (2) GTCP 36-300 (1) 0'2[2 '8%'26 3, 4c, 4d, 5b
o 9 R [pwe124a (2) -
CFMB56-5A4, -5A5, -5B5, -5B6, -5B7 (2)
. Commercial Carrier: Jumbo, [V2522-A5 (2) 0.23-0.26
A3l " B TCP 36-: 1 , 4c, 4d, de,
SOEs long, and medium range jet  |V2524-A5 (2) GreP ETEmE@) [0.87] AR
V2527-A5 (2)
. . CFMB56-5-Al, -5A3, -5B4, -5B5, -5B6 (2)
A320 Series CTOTmZ;Z':eﬁ::T; J:rgkt"" \/2500-A1 (2) GTCP 36-300 (1) 0'2[2 8%'26 3, 4c, 4d, de, 5b
o 9e Rt |vaso7-a5 (2) -
. Lo CFMB56-5B1, -5B2, 5B3 (2)
A321 Series C?on:;ZI:eimlf; Je”';“t’”‘ \/2533-A5 (2) GTCP 36-300 (1) 0'2[(3) '83]'26 3, 4c, 4d, 4e, 5b
9 9 R {v2s30-a5 (2) -
CF6-80E1, -E1A1, -E1A3, -E1A4 (2)
PW4164 (2)
. Commercial Carrier: Jumbo, |PW4168, PW4168A (2) 0.23-0.26
A0 Series long, and medium range jet  [PW4170 (2) GTCP 331-250 (1) [L0-15] 3,4c, 4d, 4e, 50
Trent 768-60 (2)
Trent 772-60 (2)
CFM56-5C2, -5C2/4, -5C2/F, -5C2/F4, -5C2/G, -5C2/G4, -5C2/P (4)
[ iy ——— CFMB56-5C3/F, -5C3/F4, 5C3/G, -5C3/G4, -5C3/P (4)
A340 Series e e rar'] o ' |CFM56-5C4, -5C4/1, -5C4/P, -5C4/1P (4) — — 3,4d, 4e
9 98 Rt | rent 553-61, -553A2-61 (4)
Trent 556-61, -556A2-61 (4)
) - GP7270 (4)
A380 Series Ccl’or‘n"m:;z‘:ezm'f; J:',':t’”' Trent 970B-84 (4) 3,4b, 4d
g 9L | Trent 9728-84 (4)
ACJ318 General Aviation: Business Jet | CFM56-5B9/3 (2) 4e
ACJ319 General Aviation: Business Jet |CFM56-5B7/3 (2) -—- --- 4e
ACJ320 General Aviation: Business Jet | CFM56-5B4/3 (2) -—- - 4e
ACJ330 General Aviation: Business Jet [ Trent 772B-60 (2) --- --- 3, 4e
ACJ340 General Aviation: Business Jet [ Trent 553-61 (4) --- --- 4e
ACJ380 General Aviation: Business Jet [ Trent 970-84 (4) --- --- 4e
. Commercial Carrier: Jumbo, [JT3D-3,-3B (4) 0.23-0.26
B707 S . . GTCP 85 (1] 3, 4a, 4b, 4f, 5a
eries long, and medium range jet  |JT3D-7 (4) @ [0.87] &
B717 Series Commercial Carrier: Jumbo, |BR700-715A1-30, -715C1-30 (2) --- --- 4b
JT8D-7,-7A, -7B (3)
) ) JT8D-9, -9A (3)
. | . 3 .23 - 0.2
B727 Series Commercial Carrier: Jumbo, yepr 1) (q) GTCP 85-98 (1) 028-026 3,4a, 4b, 47, 5
long, and medium range jet [0.87]
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Table 2-7. Commercial Airframe/Engine/APU Combinations1 (continued)

Engine Model(s) APU Model(s) AR UL
Aircraft Model Time-In-Mode Category T EE G SR ES), (Number of APUs) Per LTO (hrs)2 Notes:
[Without Gate Power]
CFMB56-3-B1, -3B-2, -3C-1 (2)
CMF56-7B18/3, -7B20, -7B20/2, -7B20/3, -7B20E (2)
CFMB6-7B22, -7B22/2, -7B22/3, -7TB22E (2)
CFMB56-7B24, -7B24/2, -7B24/3, -7B24/3B1, -7B24E, -7B24E/B1 (2)
B737 Series Commercial Carrier: Jumbo, |CFM56-7B26, -7B26E/B1, -7B26E/B2, -7TB26E/B2F, -7B26/2, 7B26/3, -7B26/3F, -7B26E, -7B26E/F (2) GTCP 85129 (1) 0.23-0.26 3.4d. 5¢
long, and medium range jet CFMB56--7B27, -7B27/2, -7B27/3, 71B27/3F, -7B27E, -TB27E/F, -7B27/3B1, -7B27/3B1F, -7B27E/B1, -7B27E/B1F, -7B27/3B3, -7B27E/B3 (2) [0.87] T
JT8D-7,-7A, -7B (2)
JT8D-9A (2)
JT8D-15, -15A (2)
JT8D-17, -17A (2)
CF6-50E, -50E1, -50E2 (4)
CF6-80C2B1, -80C2B1F, -80C2B5F (4)
Genx-2B67, -2B67B (4)
. Commercial Carrier: Jumbo, [JTID-7,-7A, -7F, -7J, 7Q, -7Q3, -7TR4G2 (4) GTCP 660-4 (1) 0.23-0.26
BRI EE long, and medium range jet ~ |JT9D-70A (4) PW901A (1) [L0-15] SN
PWA4056 (4)
RB211-524D4-19, -524D4-39, -524B2-19, -524C2-19, -524G2-19, -524G3-19, -524H2-19 (4)
RB211-524G2-T-19, -524G3-T-19, -524H2-T-19 (4)
. Lo RB211-535C-37, -535E4-B-37, -535E4-37, -535E4-C-37 (2)
B757 Series C?Q’:;;;Z':eﬁ:zl;:jmei’o‘ PW2037 (2) GTCP 331-200ER (1) 0.2[3 ;33]‘26 3, 4b, 4d, 5¢
’ PW2040 (2) )
CF6-80A, -80A2, -80C2B2, -80C2B2F, -80C2B4, -80C2B4F, -80C2B6, -80C2B6F, -80C2B7F, -80C2B8F (2)
B767 Series Commercial Cgrner: Jurpbo, JTID-7RAD, -7R4E, -7TR4E4 (2) GTCP 331-200 (1) 0.23-0.26 3, 4b, 4d, 5, 5¢
long, and medium range jet  |PW4056, PW4060, PWA4060A, PWA4060C, PW4062 (2) GTCP 331-200ER (1) [0.87]
RB211-524H36, -524H-T-36 (2)
Commercial Carrier: Jumbo GE90-76B, -77B, -85B,-90B, -94B, -110B1, -110B1L, -115B, -115BL (2) 0.23-0.26
B777 Series long, and medium range jet " |PW4074, -4074D, -4077, -4077D, -4084, -4084D, -4090, -4090, -4090-3, -4098 (2) GTCP 331-500 (1) [10-15] 3, 4b, 4d, 4f, 5¢
! Trent 875, -877, -884, -884B, -892, -892B, -895 (2)
B787 Series Commercial C.arrier: Jul_nbo, Genx-1B64, -1864/P1, -1867, -1867/P1, -1870, -1870/P1, -1870/75/P1 (2) . . 3, 4b, 4d
long, and medium range jet | Trent 1000-A, -1000-C, -1000-E (2)
BAe 146-100A, -200A General Aviation: Business Jet JALF 502R-3, -3A, -5 (4) 3,4b
BAe 146-300A General Aviation: Business Jet JALF 502R-3A, -5 (4) 3,4b
BAe Avro 146-RJ100A General Aviation: Business Jet |LF507-1F (4) - - 4b
BAe Avro 146-RJ70A General Aviation: Business Jet |LF507-1F (4) == = 4b
BAe Avro 146-RJ85A General Aviation: Business Jet |LF507-1F (4) —- - 4b
BD-100-1A10 General Aviation: Business Jet | AS907-1-1A (2) --- -—- 4b
BD-700-1A10, -1A11 General Aviation: Business Jet |BR700-710A2-20 (2) --- -—- 4b
Beechcraft 76 General Aviation: Turboprop [PT6A-27 (2) - -—- 4a
Beechcraft 99A, -99B, -A99A, -B99 General Aviation: Turboprop [PT6A-27 (2) o - 4b
BH.125 Series 400A General Aviation: Business Jet | TFE731-3, -3R (2) 3,4b
BH.125 Series 600A General Aviation: Business Jet | TFE731-3, -3R (2) --- - 3,4b
Cessna 150, -150A, -150B,
-150C, -150D, -150E, -150F, -150G, General Aviation: Piston 0-200-A (1) -—-- - 3,4b
-150H, -150J, -150K, -150L, -150M
Cessna 1721, -172K, -172L, -172M General Aviation: Piston ~ |O-320-E2D (1) - - 3,4b
Cessha 172N General Aviation: Piston 0-320-H2AD (1) 3, 4b
Cessna 172P General Aviation: Piston 0-320-D2J (1) 3,4b
o 10-360-A (2)
Cessna 336 General Aviation: Piston TS10-360-C (2) 3, 4a, 4b, 4f
Cessna 337, -337A, -337B General Aviation: Piston 10-360-C, -360-CB, -360-D, -360-DB, -360-G, -360-GB (2) --- - 34b
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Table 2-7. Commercial Airframe/Engine/APU Combinations1 (continued)

Engine Model(s)

APU Model(s)

APU Operating Time

. . _In| 2 -
Aircraft Model Time-In-Mode Category (NUmber CTEnqines) (Number of APUS) Per LTO (hrs) Notes:
[Without Gate Power]
ge;z”a RGPl £ R General Aviation: Piston  |10-360-C, -360-CB, -360-G, -360-GB (2) 3,40
Cessna 337H General Aviation: Piston 10-360-G, -360-GB (2) - - 3,4b
Cessna Citation | General Aviation: Business Jet [JT15D-1, -1A, -1B (2) - - 4a, 4¢c
Cessna Citation 11, -11/S General Aviation: Business Jet |[JT15D-4, -4B (2) - - 4c
Cessna Citation Ultra General Aviation: Business Jet [JT15D-5D (2) --- --- 3,4c
Cessna Citation V/ General Aviation: Business Jet [JT15D-5A (2) --- --- 4c
Cessna M337B General Aviation: Piston 10-360-D, -360-DB (2) - - 3,4b
Cessna P337H General Aviation: Piston TSIO-360-C, -360-CB (2) - - 3,4b
Cessna T337B General Aviation: Piston TSIO-360-A, -360-AB, -360-B, -360-BB (2) - - 3,4b
(:;’353522 T38TC, -T337D, -T337E, General Aviation: Piston | TSIO-360-A, -360-AB (2) 3,40
TS 10-360-G, -360-GB (2)
Cessna T337H General Aviation: Piston TS10-360-38 (2) 3,4b
Cheyenne 111, -111A General Aviation: Turboprop [PT6A-41 (2) 4c
CL-600-1A11 General Aviation: Business Jet |ALF 502L, -502L-2 (2) 3,4b
CL-600-2A12 General Aviation: Business Jet |CF34-3A, -3A2 (2) 3,4b
CL-600-2B16 General Aviation: Business Jet [CF34-3A, -3A1, -3A2, -3B (2) 3,4b
CL-600-2B19 General Aviation: Business Jet |CF34-3A1, -3B1 (2) 3,4b
CL-600-2C10 General Aviation: Business Jet |CF34-8C1, -8C5B1 (2) 4b
CL-600-2D15 General Aviation: Business Jet | CF34-8C5, -8C5A1 (2) 4b
CL-600-2D24 General Aviation: Business Jet | CF34-8C5, -8C5A1 (2) 4b
CL-600-2E25 General Aviation: Business Jet |CF34-8C5, -8C5A1, -8C5A2 (2) 4b
. Lo CF6-6D, -6D1, -6D1A, -6K, -6K2 (3)
DC-10 Series C?QT'":;Z'::;;:}'; J:r_zkt’”‘ CF6-50A, -50C, -50C1, -50C2, -50C2B, -50C2R, -50CA (3) TSCP 700-4B (1) 0[12% 3'52]6 3, 4a, 4b, 5b
9 9 Ft | y19D-20, -203, -59A (3) -1
. Commercial Carrier: Jumbo, |CFM56-2-C1, -2-C3, -2-C5 (4)
DC-8 Series long, and medium range jet  |JT3D-3, -3B, -7 (4) B - 3,40
) o JT8D-7, -7A, -7B, -9, -9A (2)
DC-9 Series C‘I’O’:m;;':eﬁ;:':r'] Je“'?:‘" 1T8D-11, -15, 15A, -17, -17A (2) GTCP 85-98D (1) 02[(3) ;33]'26 3, 4a, 4b, 5a, 5b
9 9 U 118D-200, -217, 217, 217A, -217C, -219 (2) -
[:1';0;25 Series 1A, -3A, -3AIRA, General Aviation: Business Jet [ TFE731-3, -3R (2) - --- 3,4b
DHC-6-300, -400 General Aviation: Turboprop [PT6A-27 (2) -—- --- 4b
ié; Meark 100, -200, -300, -400, -600, General Aviation: Turboprop [SPEY MK511, -Mk511-7E (2) - - 3,4b
F.28 Mark 0070 General Aviation: Business Jet [TAY Mk650-15 (2) 4b
o TAY MK620-15 (2)
F.28 Mark 0100 General Aviation: Business Jet TAY MK650-15 (2) - - 4b
F.28 Mark 1000, -2000 General Aviation: Business Jet [SPEY MK555-15 (2) - - 3,4b
F.28 Mark 3000, -4000 General Aviation: Business Jet [SPEY Mk555-15H (2) - - 3,4b
Falcon 20 General Aviation: Business Jet |CF700-2D (2) --- --- 4a
G-1159, -1159A, -1159B General Aviation: Business Jet |SPEY Mk511-8 (2) GTCP 36-6 (1) 02[2 ;33]'26 3, 4b, 5b
G200 General Aviation: Business Jet |PW306A (2) 4c
G-21 General Aviation: Turboprop [PT6A-27 (2) - — 4a
G280 General Aviation: Business Jet | AS907-2-1G (2) 4b
GIV General Aviation: Business Jet [TAY Mk611-8 (2) === == 4b
GIV-X General Aviation: Business Jet ]TAY Mk611-8C (2) - = 3,4b
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Table 2-7. Commercial Airframe/Engine/APU Combinations1 (continued)

Engine Model(s)

APU Model(s)

APU Operating Time

Aircraft Model Time-In-Mode Category N 6 ) (Number of APUs) Per LTO (hrg,)2 Notes:
[Without Gate Power]
GV General Aviation: Business Jet | BR700-710A1-10 (2) 4b
GVI General Aviation: Business Jet |BR725A1-12 (2) 4b
GV-SP General Aviation: Business Jet |BR700-710C4-11 (2) 4b
Hawker 4000 General Aviation: Business Jet |PW308A (2) 4c
Hawker 400A, -400XP General Aviation: Business Jet |JT15D-5, -5R (2) 3, 4c
HS.125 Series 403B, -600A,
-700A, -700B, -F3B, -F3B/RA, -F400B, | General Aviation: Business Jet | TFE731-3, -3R (2) o= === 3,4b
-F600B
JetStar 1329-25 General Aviation: Business Jet | TFE731-3-1F (4) 3,4b
King Air B200 General Aviation: Turboprop [PT6A-41 (2) 4c
L-1011-385-1 Commercial Carrier: umbo, | ppy 1, 5.0, 22802 (3) 3.4p
long, and medium range jet
L-1011-385-1-14 Commercial Carrier: umbo, | pp>11 5080, 524802, -52484-02, -524B3-02 (3) 3,40
long, and medium range jet
L-1011-385-1-15 Commercial Carrier: umbo, |op)11 2o 09 29B4D-0p, -524B-02, -524B4-02, -524B3-02 (3) 3,4b
long, and medium range jet
Learjet 31, -31A General Aviation: Business Jet [TFE731-2-3B (2) oo == 3,4b
Learijet 35, -36 General Aviation: Business Jet |TFE731-2, -2-2B (2) - — da
Learjet 35A, -36A General Aviation: Business Jet [TFE731-2-2B (2) 4a
Learjet 55 General Aviation: Business Jet [TFE731-3A-2B1, -3A-2B, -3AR-2B1, -3AR-2B (2) - - 3,4b
Learjet 55B General Aviation: Business Jet [ TFE731-3AR-2B1, -3AR-2B (2) —- == 3,4b
Learjet 55C General Aviation: Business Jet [TFE731-3AR-3B1, -3AR-3B, -3AR-2B1, -3AR-2B (2) - == 3,4b
Commercial Carrier: Jumbo, 0.23-0.26
MD-10-10F e T R CF6-6D, -6K (3) TSCP 700-4B (1) [10-15] 4b, 5b
Commercial Carrier: Jumbo, 0.23-0.26
MD-10-30F Jong, and medium range jet CF6-50C2 (3) TSCP 700-4B (1) [L0.15] 4p, 5b
Commercial Carrier: Jumbo, |CF6-80C2D1F (3) 0.23-0.26
M-, T long, and medium range jet  |PW4460 (3) e TI(@) [1.0- 1.5] AED
MD-88 Commercial C.arrle r JUI-T]bO, JT8D-217A, -217C, -219 (2) . - 4b
long, and medium range jet
Commercial Carrier: Jumbo, |V2525-D5 (2)
MD-90, -90-30 long, and medium range jet  |\V2528-D5 (2) - - B
MU-300, -300-10 General Aviation: Business Jet [JT15D-4, -4D (2) - - 3,4b
NA-265-80 General Aviation: Business Jet |CF700-2D-2 (2) o= == 3,4b
PA-18A General Aviation: Piston 0-320 (1) - - 4b
PA-23, -23-160 General Aviation: Piston 0-320 (2) o= = 4b
PA-28-140 General Aviation: Piston 0-320-E2A (1) - - 3,4b
PA-28-150 General Aviation: Piston 0-320-A2B, -E2A (1) = = 3,4b
PA-28-151 General Aviation: Piston 0-320-E3D (1) - — 3,4b
PA-28-160 General Aviation: Piston 0-320-B2B, -D2A (1) = = 3,4b
PA-28-161 General Aviation: Piston 0-320-D2A, -D3G (1) - — 3,4b
PA-28-201T General Aviation: Piston TSIO-360-FB (1) o= = 3,4b
PA-28R-180 General Aviation: Piston 10-360-B1E (1) — — 3,4b
PA-28R-200 General Aviation: Piston 10-360-C1C, -C1C6 (1) = = 3,4b
PA-28R-201, -28RT-201 General Aviation: Piston 10-360-C1C6 (1) — — 3,4b
PA-28R-201T General Aviation: Piston TSI0-360-F, -360-FB (1) = = 3,4b
PA-28RT-201T General Aviation: Piston TSIO-360-FB (1) — — 3,4b
PA-285-160 General Aviation: Piston 0-320-D2A (1) o= == 3,4b
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Table 2-7. Commercial Airframe/Engine/APU Combinations1 (continued)

. APU Operating Time
Aircraft Model Time-In-Mode Category (NEnmgkl):i t’)\;l(l)zizli(nsgs) (Nﬁ;ze’\:lgg;léﬁs) Per LTO (hrs)? Notes:
[Without Gate Power]

PA-31 General Aviation: Piston TI0-540, -540-A1A, -540-A1B, -540-A2A, -540-A2B, -540-A2C (2) 3, 4a
PA-31-325 General Aviation: Piston T10-540-F2BD (2) 3,4b
PA-31-350 General Aviation: Piston T10-540-J2BD, -540-J2B (2) 3,4b
PA-32-301T General Aviation: Piston T10-540-S1AD (1) 3,4b
PA-32-301XTC General Aviation: Piston | TIO-540-AH1A (1) 3,4b
PA-32R-301T General Aviation: Piston T10-540-S1AD, 540-AH1A (1) 3,4b
PA-32RT-300T General Aviation: Piston T10-540-S1AD (1) 3,4b
PA-36-285 General Aviation: Turboprop |6-285-B, -285-BA, -285-C, -285-CA (1) 3, 4b
PA-42 General Aviation: Turboprop [PT6A-41 (2) 4b
P A-46-350P, -46R-350T General Aviation: Turboprop |TI10-540-AE2A (1) 3, 4b
SA226-AT General Aviation: Turboprop [TPE331-3U-303G, -3U-304G, -3UW-303G (2) 3,4b
SA226-T General Aviation: Turboprop |TPE331-3U-303G, -3U-304G (2) 3, 4b
SA226-TC General Aviation: Turboprop |TPE331-3U-303G, -3U-304G, -3UW-303G, -3UW-304G (2) 3, 4b
SC-7 General Aviation: Turboprop |TPE331-2-201A (2) 3, 4a
Super King Air A100-1, -200, -200C,

AZZ[())?J((::-I'I-' éo;);;) lgzz(é(écAzBozoé(:)CT General Aviation: Turboprop |PT6A-41 (2) 4

-B200T
TU-154-B Commercial Cgrrier: Jumbo, NK-8-2U (3) 4
long, and medium range jet
Twin Commander 685 General Aviation: Piston GTSI0-520-F, -520-K (2) 3,4b

1. Note that some Aircraft model/engine/APU combinations may be missing due to unverified sources and/or missing emission factors for e

ither engine(s) and/or APU(s).

2. SOURCE: Airport Air Quality Manual, International Civil Aviation Organization, 2011. ICAO provides a range for both narrow body and wide body aircraft. The values given

out of the brackets assume gate power while the bracketed values are in instances where there is no gate power.
3. This document does not have emission factors for at least one engine/APU listed for this aircraft.
4. The Aircraft/Engine combination source was reported in one of the following documents:
SOURCE: Air Pollutant Emission Factors for Military and Civil Aircraft, EPA-450/3-78-117, October 1978.

SOURCE: The FAA Certificate Data Sheet for the airframe model listed.
SOURCE: Pratt & Whitney website (www.pw.utc.com)
SOURCE: The EASA Certificate Data Sheet for the airframe model listed.
Airbus website (www.airbus.com)
Boeing Website (www.boeing.com)
Tupolev website (www.tupolev.ru/english/)
5. Airframe/APU combination source was reported in one of the following:
a. SOURCE: EDMS Input from Paine Field
b. SOURCE: FAA Certificate data sheet for the listed airframe
c. SOURCE: EASA Certificate data sheet for the listed airframe

@ -0 o0 o
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs
SEE CORRECTIONS ADDENDUM TO 2014 MOBILE GUIDE

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Settin Thrust/hp | Rate (Ib/hr) N - >
i p NOy SOy co VOC | HAP's | PMy | PMys | GHG
Idle (Taxi) <40% 72 0.46 1.06 363.70 12.33 60.00(S) | 54.00(S) | 3255.41
Approach 40% 84 4.72 1.06 1022.63 18.50 47.95(S) | 43.16(S) | 3255.
6-285-B Climb out 75-100% 166 5.50 1.06 668.07 9.63 40.00(S) | 36.00(S) | 32541
Takeoff 100% 153 5.88 1.06 998.04 13.38 20.00(S) | 18.00(S) 55.41
V.
Notes: 3a, 4b (for PM,, and PM, - data at all power settings), 5, 8, 11, 12h I
Idle 362 4.15 1.06 8.35 0.12 -—- 158 4 142 3255.41
Flight Idle 663 6.05 1.06 3.47 0.02 = l.SV 1.42 3255.41
AE1107C Intermediate === 948 7.87 1.06 1.82 0.02 == ﬁ 1.42 3255.41
Max Continuous 2507 18.03 1.06 0.29 0.01 -—- 1.58 1.42 3255.41
Notes: 3f (This is the commercial designation of the T406-AD-400 engine), 8, 12d
Idle (Taxi) % 389 3.83 1.06 17.35 0.05 0.05 3255.41
Approach 30% 929 7.79 1.06 3.28 0.07 0.07 3255.41
AE3007A Climb out 85% 2500 17.47 1.06 0.92 0.06 0.05 3255.41
Takeoff 100% 2992 20.54 1.06 0.75 0.08 0.07 3255.41
Notes: 3b, 5, 6, 8, 10, 12e 4
Idle (Taxi) 7% 379 3.38 1.06 4 45.63 7.65 -—- 0.10 0.09 3255.41
Approach 30% 930 6.47 1. 3.97 0.21 == 0.11 0.10 3255.41
ALF 502L-2 Climb out 85% 2568 12.03 206 0.30 0.03 === 0.10 0.09 3255.41
Takeoff 100% 3174 13.43 1.06 0.40 0.02 = 0.07 0.07 3255.41
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) 7% 343 3.30 1.06 44.67 7.49 0.09 0.08 3255.41
Approach 30% 8l 6.15 1.06 8.43 0.33 0.09 0.08 3255.41
ALF 502R-3 Climb out 85% 6 9.94 1.06 0.50 0.06 0.10 0.09 3255.41
Takeoff 100% 2759 11.20 1.06 0.43 0.06 0.10 0.09 3255.41
y
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) / 7% 324 3.78 1.06 40.93 6.20 -—- 0.09 0.08 3255.41
Approach 4 30% 821 6.60 1.06 7.10 0.25 = 0.09 0.08 3255.41
ALF 502R-5 Climb out I 85% 2345 10.56 1.06 0.25 0.06 === 0.11 0.10 3255.41
Takeoly 100% 2842 13.35 1.06 0.30 0.07 = 0.11 0.10 3255.41
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) 7% 381 3.91 1.06 33.24 1.45 0.10 0.09 3255.41
Approach 30% 825 8.81 1.06 6.28 0.14 0.06 0.05 3255.41
AS907-1-1A Climb out 85% 2286 16.17 1.06 0.63 0.07 0.31 0.28 3255.41
Takeoff 100% 2854 17.90 1.06 0.56 0.06 0.36 0.33 3255.41
Notes: 3b, 5, yﬁ 12a
Idle (Taxi) 7% 389 3.91 1.06 29.28 1.08 -—- 0.08 0.07 3255.41
Approach 30% 849 8.74 1.06 6.29 0.13 == 0.06 0.05 3255.41
AS907-2-1G Climb out 85% 2444 16.39 1.06 0.61 0.07 === 0.31 0.28 3255.41
Takeoff 100% 2952 18.29 1.06 0.54 0.07 = 0.36 0.33 3255.41
/ Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 706 4.00 1.06 26.09 2.28 0.05 0.05 | 3255.41
Approach 30% 1746 8.20 1.06 4.24 0.05 0.04 004 [ 32554
BR700-710A1-10 Climb out 85% 4667 13.93 1.06 0.66 0.03 0.25 022 | 384
Takeoff 100% 5611 17.07 1.06 0.52 0.00 0.28 0.26 55.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 706 4.67 1.06 28.00 1.29 3255.41
Approach 30% 1698 7.67 1.06 4.81 0.06 3255.41
BR700-710A2-20 Climb out 85% 4722 15.03 1.06 0.93 0.02 4 3255.41
Takeoff 100% 5667 18.73 1.06 1.04 0.02 0.37 0.33 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 659 4.50 1.06 3157 263 A - 0.06 0.06 | 3255.41
Approach 30% 1706 7.71 1.06 4.92 0, 0.05 0.04 | 3255.41
BR700-710C4-11 Climb out 85% 4897 15.43 1.06 0.92 02 0.35 0.32 | 3255.41
Takeoff 100% 5929 19.52 1.06 1.04 002 0.37 033 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 762 5.37 1.06 16.27 0.24 0.07 0.06 | 3255.41
Approach 30% 1944 11.19 198 3.76 0.01 0.06 0.06 | 3255.41
BR700-715A1-30 Climb out 85% 5476 18.65 .06 0.75 0.02 0.09 0.08 | 3255.41
Takeoff 100% 6635 23.97 1.06 0.78 0.00 0.10 0.09 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 802 5.72 1.06 14.86 0.16 0.07 0.06 | 3255.41
Approach 30% 21, 11.55 1.06 3.06 0.00 0.07 0.06 | 3255.41
BR700-715C1-30 Climb out 85% 41 22.41 1.06 0.78 0.00 0.10 0.09 | 3255.41
Takeoff 100% | 7778 3139 1.06 0.75 0.00 0.11 010 | 3255.41
V.
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 675 3.38 1.06 41.88 3.45 0.06 0.05 | 3255.41
Approach 30% 1754 7.81 1.06 5.93 0.00 0.04 0.03 | 3255.41
BR725A1-12 Climb out 85% 5159 13.32 1.06 0.32 0.00 0.13 012 | 3255.41
Tay 100% 6262 16.92 1.06 0.40 0.00 0.11 010 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h y 4
| Idle (Taxi) % 13711 4.50 1.06 54.20 24.15 0.20 018 | 3255.41
Approach 30% 3841 11.40 1.06 6.50 0.81 0.10 0.09 | 3255.41
CF6-6D Climb out 85% 11357 32.60 1.06 0.50 0.35 0.07 0.06 | 3255.41
Takeoff 100% 13778 40.00 1.06 0.50 0.35 0.09 0.08 | 3255.41
Notes: 3b, S}yfo, 12a
Idle (Taxi) % 1397 4.60 1.06 52.00 22.89 0.19 017 | 3255.41
Approach 30% 3921 11.80 1.06 5.50 0.69 0.09 0.08 | 3255.41
CF6-6D1A Climb out 85% 11921 33.90 1.06 0.50 0.35 0.07 0.06 | 3255.41
Takeoff 100% 14381 41.60 1.06 0.50 0.35 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

/

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy SOt co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 1371 4.50 1.06 54.20 24.15 0.20 0.18 3255.41
Approach 30% 3841 11.40 1.06 6.50 0.81 0.10 0.09 3255.41 4
CF6-6K Climb out 85% 11357 32.60 1.06 0.50 0.35 0.07 0.06 3255,
Takeoff 100% 13778 40.00 1.06 0.50 0.35 0.09 0.08 3g85.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1397 4.60 1.06 52.00 22.89 === 0.19 A 3255.41
Approach 30% 3921 11.80 1.06 5.50 0.69 = 0.09 47 0.08 3255.41
CF6-6K2 Climb out 85% 11921 33.90 1.06 0.50 0.35 --- o.g/ 0.06 3255.41
Takeoff 100% 14381 41.60 1.06 0.50 0.35 -—- 159 0.08 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1294 3.40 1.06 24.04 3.13 0.06 0.06 3255.41
Approach 30% 4960 9.72 1.06 4.35 0.36 0.06 0.06 3255.41
CF6-50A Climb out 85% 14183 23.27 1.06 0.49 OI 0.11 0.10 3255.41
Takeoff 100% 17206 27.17 1.06 0.43 / 17 0.11 0.10 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1683 3.50 1.06 62.30 26.45 -—- 0.22 0.20 3255.41
Approach 30% 5103 9.40 1.06, 5.20 1.15 == 0.11 0.10 3255.41
CF6-50C Climb out 85% 15199 29.00 ;ﬁ 0.50 0.81 === 0.10 0.09 3255.41
Takeoff 100% 18881 35.00 AOG 0.50 0.69 = 0.12 0.11 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1706 , 3.60 1.06 61.80 25.07 0.21 0.19 3255.41
Approach 30% 5238 / 9.50 1.06 4.30 1.15 --- 0.11 0.10 3255.41
CF6-50C1, -50C2 Climb out 85% lSM 29.70 1.06 0.50 0.81 0.10 0.09 3255.41
Takeoff 100% ﬁ38 36.30 1.06 0.50 0.69 0.12 0.11 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 1294 3.40 1.06 24.04 3.13 === 0.06 0.06 3255.41
Approach 30% 5294 10.49 1.06 3.42 0.30 = 0.06 0.05 3255.41
CF6-50C2B Climb out 85% 15849 26.34 1.06 0.44 0.17 === 0.11 0.10 3255.41
Takeoff / 100% 19127 29.59 1.06 0.46 0.15 = 0.10 0.09 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
/Idle (Taxi) 7% 1683 3.50 1.06 62.30 26.45 0.22 0.20 3255.41
Approach 30% 5103 9.40 1.06 5.20 1.15 0.11 0.10 3255.41
CF6-50C2R Climb out 85% 15199 29.00 1.06 0.50 0.81 0.10 0.09 3255.41
Takeoff 100% 18881 35.00 1.06 0.50 0.69 0.12 0.11 3255.41
Notes: 3b, 5, 6, 8, ¥ 12a
Idle (Taxi) 7% 1294 3.40 1.06 24.04 3.13 -—- 0.06 0.06 3255.41
Approach 30% 5087 10.09 1.06 3.99 0.33 == 0.06 0.06 3255.41
CF6-50CA Climb out 85% 14881 24.30 1.06 0.46 0.16 === 0.11 0.10 3255.41
Takeoff 100% 18103 28.03 1.06 0.44 0.16 = 0.10 0.09 3255.41

/

Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrust/hp | Rate (Ib/hr) | NO SOt co VOC HAP's PM PM
X X 10 2.5
Idle (Taxi) % 1294 3.40 1.06 24.04 3.13 0.06 0.06
Approach 30% 5262 10.16 1.06 371 0.32 0.06 0.06
CF6-50E, -50E1 Climb out 85% 15397 25.50 1.06 0.45 0.17 0.11 0.10
Takeoff 100% 18738 28.97 1.06 0.45 0.16 0.10 0.09 # 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12a 4
7
Idle (Taxi) % 1294 3.40 1.06 24.04 3.13 0.0 0.06 | 3255.41
Approach 30% 5262 10.16 1.06 371 0.32 6 0.06 | 3255.41
CF6-50E2 Climb out 85% 15397 25.50 1.06 0.45 0.17 0.11 010 | 3255.41
Takeoff 100% 18738 28.97 1.06 0.45 0.16 0.10 0.09 | 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12a y 4
.4
Idle (Taxi) % 1190 3.40 1.06 28.20 20 | 0.09 0.08 | 3255.41
Approach 30% 4881 10.30 1.06 310 | k4 0.08 0.07 | 3255.41
CF6-80A Climb out 85% 14246 25.60 1.06 110 0.33 0.11 010 | 3255.41
Takeoff 100% 17024 29.80 1.06 1.00, 0.33 0.12 011 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
.4
Idle (Taxi) % 1190 3.40 y 28.20 7.22 0.09 0.08 | 3255.41
Approach 30% 5087 10.80 06 2.80 0.52 0.07 0.07 | 3255.41
CF6-80A2, -80A3 Climb out 85% 14960 26.60 M 106 110 0.43 0.11 010 | 3255.41
Takeoff 100% 17889 20.690 | 106 1.00 0.35 0.13 011 | 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12a y 4
4
Idle (Taxi) % 3.99 1.06 42.24 10.57 0.12 011 | 3255.41
Approach 30% 9.76 1.06 2.19 0.23 0.06 0.06 | 3255.41
CF6-80C2A1 Climb out 85% 24.85 1.06 0.54 0.10 0.06 0.06 | 3255.41
Takeoff 100% 19048 32.22 1.06 0.56 0.09 0.08 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1500 3.95 1.06 46.01 12.05 0.13 011 | 3255.41
Approach 4 30% 4603 9.44 1.06 2.94 0.26 0.06 0.06 | 3255.41
CF6-80C2A2 Climb 85% 13849 20.69 1.06 0.55 0.12 0.06 0.06 | 3255.41
Ta 100% 16802 27.93 1.06 0.57 0.09 0.07 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1603 3.92 1.06 4151 10.28 0.12 010 | 3255.41
Approach 30% 5151 9.93 1.06 2.07 0.22 0.06 0.06 | 3255.41
Climb out 85% 15897 25.46 1.06 0.56 0.09 0.07 0.06 | 3255.41
Takeoff 100% 19500 34.50 1.06 0.58 0.07 0.08 0.07 | 3255.41
Idle (Taxi) % 1643 3.79 1.06 41.65 10.34 0.12 010 | 3255.41
Approach 30% 5452 9.11 1.06 1.93 0.23 0.06 0.06 | 3255.41
CF6-80C2A5 Climb out 85% 16524 22.86 1.06 0.52 0.09 0.07 0.06 | 3255.41
Takeoff 100% 20484 34.38 1.06 0.52 0.08 0.08 0.07 | 3255.41

Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 1746 4.90 1.06 16.96 1.36 0.05 0.04 | 3255.4
Approach 30% 5484 12.64 1.06 1.92 0.13 0.04 0.04 | 32551
CF6-80C2A5F Climb out 85% 16714 21.27 1.06 0.04 0.05 0.06 0.06
Takeoff 100% 20873 28.11 1.06 0.05 0.06 0.07 0.07
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1556 373 1.06 43.22 10.88 0.12/ 011 | 3255.41
Approach 30% 4889 8.83 1.06 2.37 0.24 0.06 | 3255.41
CF6-80C2B1 Climb out 85% 14865 21.26 1.06 0.55 0.10 .06 0.06 | 3255.41
Takeoff 100% 18135 28.11 1.06 0.58 0.09 - # 008 0.07 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1579 4.73 1.06 19.23 17 0.05 0.04 | 3255.41
Approach 30% 5159 12.47 1.06 2.13 0.04 0.04 | 3255.41
CF6-80C2B1F Climb out 85% 15738 19.72 1.06 0.04 0.06 0.06 0.05 | 3255.41
Takeoff 100% 19222 24.94 1.06 0.04 0.06 0.07 0.06 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1508 4.45 10 22.41 2.27 0.05 0.05 | 3255.41
Approach 30% 4643 11.79 6 2.61 0.14 0.04 0.04 | 3255.41
CF6-80C2B2 Climb out 85% 13937 18.25 1.06 0.05 0.06 0.05 0.05 | 3255.41
Takeoff 100% 16857 22.0 1.06 0.04 0.06 0.06 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 149 4.52 1.06 21.56 2.14 0.05 0.04 | 3255.41
Approach 30% 11.80 1.06 2.64 0.14 0.04 0.04 | 3255.41
CF6-80C2B2F Climb out 85% 4103 18.09 1.06 0.06 0.06 0.05 0.05 | 3255.41
Takeoff 100% 17048 21.55 1.06 0.04 0.06 0.07 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 19'/7% 1595 4.68 1.06 19.76 1.83 0.05 0.04 | 3255.41
Approach o [ 30% 5087 12.37 1.06 2.12 0.14 0.04 0.04 | 3255.41
CF6-80C2B4 Climb o 85% 15595 20.17 1.06 0.04 0.06 0.06 0.05 | 3255.41
Tak 100% 19119 25.93 1.06 0.05 0.06 0.07 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Y Idie (Taxi) % 1579 4.73 1.06 19.23 177 0.05 0.04 | 3255.41
Approach 30% 5159 12.47 1.06 2.13 0.13 0.04 0.04 | 3255.41
CF6-80C2B4F Climb out 85% 15738 19.72 1.06 0.04 0.06 0.06 0.05 | 3255.41
Takeoff 100% 19302 25.08 1.06 0.04 0.06 0.07 0.06 | 3255.41
Notes: 3b}ﬁ 10, 12a
Idle (Taxi) % 1635 4.91 1.06 17.45 151 0.05 0.04 | 3255.41
Approach 30% 5532 12.74 1.06 1.83 0.13 0.04 0.04 | 3255.41
CF6-80C2BS5F Climb out 85% 17159 21.76 1.06 0.04 0.06 0.06 0.06 | 3255.41
Takeoff 100% 21310 28.58 1.06 0.05 0.06 0.07 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setti Thrust/ho | R Ib/h i
etting rust/hp | Rate (Ib/hr) | - NO, SO co VOC | HAP's | PMy | PM,s | GHG?
Idle (Taxi) % 1627 4.76 1.06 18.89 1.70 0.05 0.04
Approach 30% 5333 12.53 1.06 1.91 0.13 0.04 0.04
CF6-80C2B6 Climb out 85% 16635 21.69 1.06 0.04 0.06 0.06 0.06
Takeoff 100% 20476 28.57 1.06 0.06 0.05 0.07 0.06¢47| 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1611 4.81 1.06 18.42 164 09 | 004 [ 325541
Approach 30% 5413 12.63 1.06 1.93 0.13 J04 0.04 | 3255.41
CF6-80C2B6F Climb out 85% 16699 21.05 1.06 0.04 0.06 0.06 0.06 | 3255.41
Takeoff 100% 20587 27.38 1.06 0.05 0.06 0.07 0.06 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1611 4.81 1.06 18.42 190 0.05 0.04 | 3255.41
Approach 30% 5413 12.63 1.06 193 | M3 0.04 0.04 | 3255.41
CF6-80C2B7F Climb out 85% 16699 21.05 1.06 004 4 006 0.06 0.06 | 3255.41
Takeoff 100% 20587 27.38 1.06 y 0.06 0.07 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1627 4.59 16 | 1669 1.31 0.05 0.04 | 3255.41
Approach 30% 5437 1242 [ #lo6 1.69 0.10 0.04 0.04 | 3255.41
CF6-80C2B8F Climb out 85% 16714 20.84 4 106 0.02 0.05 0.06 0.05 | 3255.41
Takeoff 100% 20500 2690 | 106 0.03 0.05 0.06 0.06 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1 3.80 1.06 41.78 10.38 0.12 011 | 3255.41
Approach 30% 14 9.16 1.06 1.94 0.23 0.06 0.06 | 3255.41
CF6-80C2D1F Climb out 85% 16389 24.02 1.06 0.52 0.09 0.07 0.06 | 3255.41
Takeoff 100% 20603 32.65 1.06 0.52 0.08 0.08 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1810 4.53 1.06 42.67 10.78 0.10 0.09 | 3255.41
Approachg 30% 5746 9.91 1.06 161 0.16 0.05 0.04 | 3255.41
CF6-80E1A2 Climb gt 85% 17818 28.02 1.06 0.34 0.08 0.08 0.07 | 3255.41
y)ﬁ 100% 21960 39.29 1.06 0.38 0.06 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1802 4.69 1.06 37.02 10.96 0.10 0.09 | 3255.41
Approach 30% 5992 10.29 1.06 1.23 0.21 0.05 0.04 | 3255.41
CF6-80E1A Climb out 85% 18945 3174 1.06 0.31 0.08 0.08 0.08 | 3255.41
Takeoff 100% 23722 45.63 1.06 0.34 0.08 0.09 0.08 | 3255.41
Notes: 3b, 548 8, 10, 12a
Idle (Taxi) % 1802 4.62 1.06 38.09 11.90 0.10 0.09 | 3255.41
Approach 30% 5905 10.13 1.06 1.33 0.21 0.05 0.04 | 3255.41
CF6-80E1A4 Climb out 85% 18548 30.30 1.06 0.30 0.08 0.08 0.07 | 3255.41
Takeoff 100% 23048 43.15 1.06 0.34 0.07 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
ARG EEE Settin Thrust/hp | Rate (Ib/hr) I - 2
g p NOx SOx co VOC | HAP's | PMy | PMys | GHG
Idle (Taxi) % 394 3.82 1.06 42.60 4.54 0.09 0.08 | 3255.41
Approach 30% 944 6.86 1.06 1.90 0.15 0.06 0.06
CF34-3A, -3A1 Climb out 85% 2653 10.14 1.06 0.00 0.07 0.09 0.08
Takeoff 100% 3230 11.61 1.06 0.00 0.07 0.16 0.14
V.
Notes: 3b, 5, 6, 8, 10, 12d 4
Idle (Taxi) % 388 372 1.06 47.59 5.39 0.09 0.08 | 3255.41
Approach 30% 921 6.63 1.06 1.88 0.15 0.0 0.06 | 3255.41
CF34-38 Climb out 85% 2610 9.68 1.06 0.00 0.06 0.08 | 3255.41
Takeoff 100% 3167 11.28 1.06 0.00 0.07 13 012 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 548 4.31 1.06 24.92 009 4 - 0.04 0.03 | 3255.41
Approach 30% 1334 11.10 1.06 2.91 0.0 0.04 0.04 | 3255.41
CF34-8C1 Climb out 85% 3921 12.82 1.06 0.50 2 0.04 0.04 | 3255.41
Takeoff 100% 4795 14.67 1.06 0.41 /0.02 0.06 0.05 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 510 4.60 106 4 1825 0.15 0.04 0.04 | 3255.41
Approach 30% 1423 10.75 1, 4.24 0.07 0.04 0.04 | 3255.41
CF34-8C5 Climb out 85% 4204 12.60 706 0.57 0.02 0.05 0.04 | 3255.41
Takeoff 100% 5144 14.69 1.06 0.64 0.02 0.07 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) % 516 4.65 1.06 17.85 0.15 0.04 0.04 | 3255.41
Approach 30% 145, 10.87 1.06 417 0.07 0.04 0.04 | 3255.41
CF34-8C5A1 Climb out 85% 0 12.82 1.06 0.57 0.02 0.05 0.04 | 3255.41
Takeoff 100% 278 15.09 1.06 0.66 0.02 0.08 0.07 | 3255.41
A
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) L% 524 4.70 1.06 17.30 0.15 0.04 0.04 | 3255.41
Approach 40 30% 1492 11.06 1.06 4.05 0.07 0.04 0.04 | 3255.41
CF34-8C5A2 Climbout & | 8% 4468 13.15 1.06 0.57 0.02 0.05 0.05 | 3255.41
Takey 100% 5484 15.81 1.06 0.71 0.02 0.10 0.09 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
f Idle (Taxi) % 500 4.50 1.06 19.52 0.18 0.04 0.04 | 3255.41
¥ Approach 30% 1357 10.42 1.06 4.44 0.08 0.04 0.04 | 3255.41
CF34-8C5B1 Climb out 85% 3944 12.03 1.06 0.58 0.03 0.04 0.04 | 3255.41
Takeoff 100% 4810 13.89 1.06 0.60 0.02 0.06 0.05 | 3255.41
Notes: 3b, 5, 6, 8400, 12a
Idle (Taxi) <30% 460 0.89 1.06 155.00 | 20.70 0.00(S) | 0.00(S) | 3255.41
Approach 30% 919 1.80 1.06 62.00 1.61 0.01(S) | 0.01(S) | 3255.41
CF700-2D Climb out 90 - 100% 2322 4.30 1.06 11.34 0.11 0.01(S) | 0.0(S) | 3255.41
Takeoff >100% 2607 5.60 1.06 9.98 0.11 0.02(S) | 0.02(S) | 3255.41
Notes: 3a, 4c (for PM,, and PM, s at all power settings), 5, 11, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMg PM, s
Idle (Taxi) % 1032 4.30 1.06 23.50 1.30 0.06 0.05
Approach 30% 2524 8.70 1.06 3.40 0.09 0.06 0.05
CFMB56-2A Series Climb out 70% 7230 17.30 1.06 0.90 0.05 0.06 0.05
Takeoff 100% 8841 20.40 1.06 0.90 0.05 0.07 0.07 4 3255.41
y4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1016 4.00 1.06 30.70 2.10 0.0 0.06 | 3255.41
Approach 30% 2468 8.20 1.06 4.20 0.09 0.05 | 3255.41
CFM56-2B-1 Climb out 70% 6500 16.00 1.06 0.90 0.06 .05 0.05 [ 3255.41
Takeoff 100% 7818 18.50 1.06 0.90 0.05 0.07 0.06 | 3255.41
y4
Notes: 3b, 5, 6, 8, 10, 12a 4
4
Idle (Taxi) % 1016 4.00 1.06 30.70 2.1 0.06 0.06 | 3255.41
Approach 30% 2468 8.20 1.06 4.20 9 0.06 0.05 | 3255.41
CFM56-2-C5 Climb out 85% 6500 16.00 1.06 0.90 /0.06 0.05 0.05 | 3255.41
Takeoff 100% 7818 18.50 1.06 0.90 0.05 0.07 0.06 | 3255.41
VAl
Notes: 3b, 5, 6, 8, 10, 12a I/
Idle (Taxi) % 905 3.90 1997 | 3440 2.62 0.07 0.06 | 3255.41
Approach 30% 2302 830 | 46 3.80 0.09 0.06 0.05 | 3255.41
CFM56-3-B1 Climb out 85% 6286 15.50 1.06 0.95 0.06 0.05 0.05 [ 3255.41
Takeoff 100% 7508 17.7 1.06 0.90 0.05 0.06 0.05 [ 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
4
Idle (Taxi) % 9 4.10 1.06 30.10 2.01 0.06 0.06 | 3255.41
Approach 30% 8.70 1.06 3.40 0.08 0.06 0.05 | 3255.41
CFM56-3B-2 Climb out 85% 968 16.70 1.06 0.90 0.05 0.05 0.05 | 3255.41
Takeoff 100%/ Y 8381 19.40 1.06 0.90 0.04 0.06 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a I/
Idle (Taxi) 7% 984 4.30 1.06 26.80 1.63 0.06 0.06 | 3255.41
Approach 4 [ 30% 2667 9.10 1.06 3.10 0.08 0.06 0.05 | 3255.41
CFM56-3C-1 Climb o 85% 7571 17.80 1.06 0.90 0.05 0.06 0.05 [ 3255.41
Ta 100% 9159 20.70 1.06 0.90 0.03 0.07 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
4
Y ide (Taxi) % 802 4.00 1.06 17.60 1.61 0.06 0.06 | 3255.41
Approach 30% 2310 8.00 1.06 2.50 0.46 0.09 0.08 | 3255.41
CFM56-5-A1 Climb out 85% 6841 19.60 1.06 0.90 0.26 0.13 012 | 3255.41
Takeoff 100% 8341 24.60 1.06 0.90 0.26 0.14 013 | 3255.41
Notes: 3b}ﬂ 10, 12a
Idle (Taxi) % 829 4.10 1.06 16.20 1.50 0.07 0.06 | 3255.41
Approach 30% 2437 8.30 1.06 2.40 0.35 0.09 0.08 | 3255.41
CFM56-5A3 Climb out 85% 7341 21.10 1.06 0.90 0.23 0.13 012 [ 3255.41
Takeoff 100% 8976 26.40 1.06 0.90 0.23 0.14 013 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMg PM, s
Idle (Taxi) 7% 754 4.04 1.06 20.30 2.01 0.07 0.06
Approach 30% 2071 8.51 1.06 3.10 0.58 0.09 0.08
CFM56-5A4 Climb out 85% 5873 19.11 1.06 1.10 0.26 0.11 0.10
Takeoff 100% 7119 22.64 1.06 1.10 0.26 0.13 0.1 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y4
Idle (Taxi) 7% 778 4.29 1.06 18.50 1.76 0gf | 006 | 3255.41
Approach 30% 2190 8.94 1.06 2.80 0.52 A9 0.08 | 3255.41
CFM56-5A5 Climb out 85% 6341 19.98 1.06 1.10 0.26 - 4 012 011 | 3255.41
Takeoff 100% 7714 24.79 1.06 1.10 0.26 -# | o013 012 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 929 4.60 1.06 28.40 3 0.06 0.05 | 3255.41
Approach 30% 2839 10.80 1.06 1.57 .14 0.04 0.04 | 3255.41
CFM56-5B1 Climb out 85% 8833 27.20 1.06 050 4 0.12 0.10 0.09 | 3255.41
Takeoff 100% 10786 35.10 1.06 o5/ | o1 0.09 0.08 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 944 4.70 27.40 3.50 0.06 0.05 | 3255.41
Approach 30% 2984 11.00 .06 1.40 0.14 0.04 0.04 | 3255.41
CFM56-5B2 Climb out 85% 9191 28.50 1.06 0.50 0.12 0.09 0.09 | 3255.41
Takeoff 100% 11318 378 | 106 0.50 0.12 0.08 0.07 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 4.30 1.06 31.90 4.45 0.06 0.06 | 3255.41
Approach 30% 87 10.00 1.06 2.33 0.15 0.05 0.04 | 3255.41
CFM56-5B4 Climb out 85% 7627 23.30 1.06 0.50 0.12 0.10 0.09 | 3255.41
Takeoff 100% 9254 28.70 1.06 0.50 0.12 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a p4
Idle (Taxi) 7% 810 4.22 1.06 32.07 2.21 0.06 0.06 | 3255.41
Approac 30% 2508 8.85 1.06 3.24 0.06 0.05 0.05 | 3255.41
CFM56-5B4/3 Climb 85% 7452 17.23 1.06 0.16 0.02 0.09 0.08 | 3255.41
y)ﬁ 100% 9064 21.57 1.06 0.25 0.02 0.10 0.09 | 325541
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 810 4.22 1.06 32.07 2.21 0.06 0.06 | 3255.41
Approach 30% 2508 8.85 1.06 3.24 0.06 0.05 0.05 | 3255.41
CFM56-5B7/, Climb out 85% 7452 17.23 1.06 0.16 0.02 0.09 0.08 | 3255.41
Takeoff 100% 9064 21.57 1.06 0.25 0.02 0.10 0.09 | 325541
Notes: 3b, 548, 8, 10, 12a
Idle (Taxi) 7% 754 3.92 1.06 38.80 3.46 0.07 0.06 | 3255.41
Approach 30% 2206 8.26 1.06 4.42 0.08 0.05 0.05 | 3255.41
CFM56-5B9/3 Climb out 85% 6294 14.76 1.06 0.17 0.03 0.08 0.07 | 3255.41
Takeoff 100% 7587 17.54 1.06 0.16 0.02 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 933 4.19 1.06 34.00 6.53 0.12 0.11 | 3255,
Approach 30% 2824 10.00 1.06 175 0.09 0.08 0.07 | 325fM
CFM56-5C2 Climb out 85% 8540 25.80 1.06 0.80 0.01 0.34 0.31 55.41
Takeoff 100% 10381 32.60 1.06 0.93 0.01 0.41 0.37 M 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
7
Idle (Taxi) 7% 865 3.90 1.06 35.10 6.67 0.1 011 | 3255.41
Approach 30% 2714 9.30 1.06 2.10 0.00 0.07 | 3255.41
CFM56-5C2/P Climb out 85% 8214 23.80 1.06 0.70 0.00 0.34 0.30 | 3255.41
Takeoff 100% 9937 29.70 1.06 0.80 0.00 0.39 0.35 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 889 4.00 1.06 33.40 6. 0.12 011 | 3255.41
Approach 30% 2817 9.60 1.06 1.90 0 0.07 0.07 | 3255.41
CFM56-5C3/P Climb out 85% 8611 25.10 1.06 0.70 0.00 0.36 0.32 | 3255.41
Takeoff 100% 10445 31.60 1.06 0.80, 0.00 0.42 0.38 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a p4
Idle (Taxi) 7% 984 4.28 1. 30.93 5.75 0.12 011 | 3255.41
Approach 30% 3064 10.67 06 1.40 0.07 0.08 0.07 | 3255.41
CFMS56-5C4 Climb out 85% 9484 29.05 1.06 0.85 0.01 0.39 0.35 | 3255.41
Takeoff 100% 11556 37.6 1.06 1.00 0.01 0.46 0.42 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 91 4.10 1.06 31.60 5.75 0.12 011 | 3255.41
Approach 30% 7 9.90 1.06 1.60 0.00 0.07 0.07 | 3255.41
CFM56-5C4/P Climb out 85% 9071 26.70 1.06 0.70 0.00 0.38 0.34 | 3255.41
Takeoff 100% 4 11072 34.10 1.06 0.80 0.00 0.44 0.39 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a p4
Ide (Taxi) A 7% 730 3.65 1.06 46.64 5.19 0.08 0.07 | 3255.41
Approach & | 30% 2032 7.78 1.06 5.54 0.09 0.05 0.05 | 3255.41
CFM56-7B18/3 Climb o 85% 5571 13.00 1.06 0.28 0.03 0.07 0.06 | 3255.41
Tal 100% 6683 14.81 1.06 0.17 0.03 0.07 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 794 4.30 1.06 25.90 3.57 0.06 0.05 | 3255.41
Approach 30% 2175 9.50 1.06 3.20 0.12 0.04 0.04 | 3255.41
CFM56-7B20 Climb out 85% 6040 17.40 1.06 0.50 0.12 0.08 0.07 | 3255.41
Takeoff 100% 7246 20.50 1.06 0.60 0.12 0.10 0.09 | 325541
Notes: 3b, 5,
Idle (Taxi) 7% 810 3.75 1.06 49.71 9.33 0.09 0.08 | 3255.41
Approach 30% 2206 9.39 1.06 11.37 0.41 0.07 0.06 | 3255.41
CFMS56-7B20/2 Climb out 85% 5984 10.81 1.06 11.38 0.26 0.06 0.05 | 3255.41
Takeoff 100% 7167 13.25 1.06 4.26 0.08 0.05 0.04 | 3255.41

Notes

:3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 746 3.77 1.06 43.31 4.42 0.08 0.07 | 3255.41
Approach 30% 2127 7.98 1.06 5.03 0.09 0.05 0.05 | 3255,
CFM56-7B20/3 Climb out 85% 5921 13.53 1.06 0.23 0.03 0.07 0.06 | 329841
Takeoff 100% 7111 15.61 1.06 0.15 0.03 0.08 0.07 55.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 794 3.80 1.06 43.30 4.37 008 4 007 | 3255.41
Approach 30% 2381 8.00 1.06 5.00 0.12 0.0 0.05 | 3255.41
CFMS56-7B20E Climb out 85% 5556 13.50 1.06 0.20 0.00 0.06 | 3255.41
Takeoff 100% 7143 15.60 1.06 0.20 0.00 /0.07 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 833 4.50 1.06 22.80 2.88 / 0.05 0.05 | 3255.41
Approach 30% 2365 10.00 1.06 2.50 0. 0.04 0.04 | 325541
CFMB56-7B22 Climb out 85% 6698 19.00 1.06 0.60 2 0.10 0.09 | 3255.41
Takeoff 100% 8103 23.10 1.06 0.50 0.12 0.10 0.09 | 325541
Notes: 3b, 5, 6, 8, 10, 12a y4
Idle (Taxi) 7% 833 3.94 1.06 # 4535 8.35 0.09 0.08 | 3255.41
Approach 30% 2405 6.37 1, 30.87 6.97 0.38 0.34 | 3255.41
CFMS56-7B22/2 Climb out 85% 6643 12.16 06 6.58 0.12 0.05 0.04 | 3255.41
Takeoff 100% 8000 1508 4 1.06 2.18 0.07 0.05 0.04 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 786 3.95 1.06 37.90 3.25 0.07 0.06 | 3255.41
Approach 30% 23 8.35 1.06 4.18 0.08 0.05 0.05 | 3255.41
CFMS56-7B22/3 Climb out 85% 3 14.67 1.06 0.17 0.03 0.08 0.07 | 3255.41
Takeoff 100% 7968 17.40 1.06 0.16 0.02 0.08 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 794 4.00 1.06 37.90 3.22 0.07 0.06 | 3255.41
Approach 30% 2381 8.40 1.06 4.20 0.12 0.06 0.05 | 3255.41
CFMS56-7B22E Climb out & 85% 6349 14.70 1.06 0.20 0.00 0.07 0.07 | 3255.41
Taly 100% 7937 17.40 1.06 0.20 0.00 0.08 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
# Idle (Taxi) 7% 865 4.40 1.06 22.00 2.76 0.05 0.05 | 3255.41
?  Approach 30% 2508 10.10 1.06 2.20 0.12 0.04 0.04 | 3255.41
CFM56-7B24 Climb out 85% 7222 20.50 1.06 0.60 0.12 0.10 0.09 | 3255.41
Takeoff 100% 8754 25.30 1.06 0.40 0.12 0.11 0.10 | 325541
Notes: 3b, 5, 6, 3410, 12a
Idle (Taxi) 7% 865 4.08 1.06 42.72 7.53 0.08 0.07 | 3255.41
Approach 30% 2484 6.72 1.06 30.32 6.91 0.38 0.34 | 3255.41
CFMS56-7B24/2 Climb out 85% 7159 13.23 1.06 4.30 0.08 0.05 0.04 | 3255.41
Takeoff 100% 8643 16.63 1.06 1.38 0.06 0.05 0.04 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 817 4.09 1.06 34.71 2.65 0.07 0.06 | 3255.41
Approach 30% 2444 8.60 1.06 3.68 0.07 0.05 0.05
CFM56-7B24/3 Climb out 85% 7103 15.60 1.06 0.15 0.03 0.08 0.07
Takeoff 100% 8619 18.93 1.06 0.18 0.02 0.09 0.08
Y.
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 794 4.10 1.06 34.70 2.65 0.07 0.06 | 3255.41
Approach 30% 2381 8.60 1.06 3.70 0.12 0.0 0.05 | 3255.41
CFMS56-7B24E Climb out 85% 7143 15.60 1.06 0.20 0.00 off8 0.07 | 3255.41
Takeoff 100% 8730 18.90 1.06 0.20 0.00 .09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 794 4.10 1.06 34.70 265 4 - 0.07 0.06 | 3255.41
Approach 30% 2381 8.60 1.06 3.70 0.1 0.06 0.05 | 3255.41
CFMB56-7B24E/B1 Climb out 85% 7143 15.60 1.06 0.20 0.08 0.07 | 3255.41
Takeoff 100% 8730 18.90 1.06 0.20 /o.oo 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 897 4.70 2.19 0.05 0.04 | 3255.41
Approach 30% 2683 10.80 0.12 0.04 0.04 | 3255.41
CFM56-7B26 Climb out 85% 7929 22.50 4 0.12 0.11 0.09 | 3255.41
Takeoff 100% 9691 28.80 1.06 0.20 0.12 0.12 011 | 325541
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 897 A 427 1.06 39.93 6.76 0.08 0.07 | 3255.41
Approach 30% 265 7.26 1.06 26.07 5.44 0.31 0.28 | 3255.41
CFMS56-7B26/2 Climb out 85% 14.77 1.06 2.51 0.07 0.04 0.04 | 3255.41
Takeoff 100% 548 19.20 1.06 0.77 0.03 0.04 0.04 | 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12a y4
Idle (Taxi) A 857 4.27 1.06 30.94 2.01 0.06 0.06 | 3255.41
Approach 4 30% 2627 8.93 1.06 3.07 0.06 0.05 0.05 | 3255.41
CFM56-7B26/3 Climbout & | 8% 7825 17.08 1.06 0.16 0.02 0.09 0.08 | 3255.41
Taky 100% 9627 21.79 1.06 0.25 0.02 0.10 0.09 | 325541
Notes: 3b, 5, 6, 8, 10, 12a 4
 Idle (Taxi) 7% 794 4.30 1.06 30.90 2.07 0.06 0.06 | 3255.41
CFM56-7B26E, -7B26E/BL, 4#  Approach 30% 2381 8.90 1.06 3.10 0.12 0.06 0.05 | 3255.41
-7B26E/B2, -7B26E/B2) Climb out 85% 7937 17.10 1.06 0.20 0.00 0.09 0.08 [ 3255.41
-7TB26E/F Takeoff 100% 9524 21.80 1.06 0.20 0.00 0.10 0.09 | 325541
Notes: 3b, 5, 6, 840, 12a
Idle (Taxi) 7% 921 4.80 1.06 17.90 1.96 0.05 0.04 | 3255.41
Approach 30% 2770 11.00 1.06 1.40 0.12 0.04 0.04 | 3255.41
CFMB56-7B27 Climb out 85% 8278 23.70 1.06 0.50 0.12 0.11 0.10 | 3255.41
Takeoff 100% 10191 30.90 1.06 0.20 0.12 0.12 011 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrust/hp | Rate (Ib/hr) | NO SOt co VOC HAP's PM PM 2
X X 10 2.5 GHG
Idle (Taxi) 7% 913 4.36 1.06 38.73 6.39 - 0.08 0.07 3255.41
Approach 30% 2786 7.53 1.06 24.28 4.84 --- 0.28 0.25 3255.41
CFMB56-7B27/2 Climb out 85% 8198 15.59 1.06 1.97 0.07 - 0.04 0.04 3255.41
Takeoff 100% 10040 20.81 1.06 0.54 0.06 - 0.05 0.04 3255
4
Notes: 3b, 5, 6, 8, 10, 12a //
Idle (Taxi) 7% 873 4.36 1.06 29.39 1.77 0.06 0gf [ 3255.41
Approach 30% 2722 9.09 1.06 2.82 0.06 === 0.05 fOS 3255.41
CFMB56-7B27/3 Climb out 85% 8183 17.89 1.06 0.17 0.02 --- 0.10 0.09 3255.41
Takeoff 100% 10262 23.94 1.06 0.31 0.03 - 0. ]‘V 0.09 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12a y 4
4
Idle (Taxi) 7% 794 4.40 1.06 29.40 1.73 / 0.06 0.06 3255.41
CFM56-7B27E, -7B27E/B1, Approach 30% 2381 9.10 1.06 2.80 0.12 /-- 0.06 0.05 3255.41
-7B27E/B1F, -7B27E/B3, Climb out 85% 7937 17.90 1.06 0.20 0.00 4 - 0.09 0.08 3255.41
-7B27E/F Takeoff 100% 10318 23.90 1.06 0.30 O.y --- 0.10 0.09 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 131 2.20 1.06 3 3.78 --- 0.18 0.16 3255.41
Approach 30% 364 6.88 1.06 .29 1.42 - 0.37 0.33 3255.41
CT7-5 Climb out 70% 756 13.17 1.06 2.59 0.95 --- 0.57 0.51 3255.41
Takeoff 100% 809 13.77 1’ 2.59 0.95 === 0.69 0.62 3255.41
y4
Notes: 3m, 11, 12h
V4
Idle (Taxi) 3% 1127 4 1.06 49.58 3.79 1.630 3.13 2.82 3255.41
Approach 13% 2765 12.52 1.06 3.99 1.06 0.858 1.57 1.41 3255.41
F100-PW-100 Intermediate 45% 7685 27.09 1.06 0.72 0.14 0.073 0.72 0.65 3255.41
Military 100% 109 35.01 1.06 0.70 0.12 0.074 1.24 1.12 3255.41
Afterburner-1 134% 07 6.62 1.06 9.57 0.13 0.031 0.87 0.78 3255.41
Notes: 3n, 8, 10, 12e
4
Idle (Taxi) 3% 1006 6.21 1.06 24.06 2.05 1.314 2.49 2.24 3255.41
Approach % 3251 17.93 1.06 1.22 0.05 0.020 2.37 2.13 3255.41
F100-PW-200 Intermediate 45% 5651 26.55 1.06 0.38 0.07 0.030 1.58 1.42 3255.41
Military 100% 8888 34.32 1.06 0.56 0.11 0.031 1.58 1.42 3255.41
Afterburner—y 134% 40123 6.63 1.06 10.42 0.69 0.053 3.04 2.74 3255.41
Notes: 3e, 8, 10, 12e
4
y(TaXi) - 1084 4.61 1.06 35.30 7.94 - 2.06 1.85 3255.41
Approach --- 3837 12.53 1.06 1.92 5.12 --- 2.63 2.37 3255.41
F100-PW-220 / Intermediate - 5770 22.18 1.06 0.86 2.89 --- 2.06 1.85 3255.41
Military - 9679 29.32 1.06 0.86 1.79 - 1.33 1.20 3255.41
/ Afterburner-5 --- 41682 8.37 1.06 11.99 1.53 --- 1.15 1.04 3255.41
Notes: 3f, 8, 12e y 4
1dle (Taxi) 5% 1087 3.80 1.06 10.17 0.45 2.06(S) | 1.85(S) | 3255.41
Approach 21% 3098 15.08 1.06 117 0.24 2.63(S) | 2.37(S) | 3255.41
0-PW-229 Intermediate 49% 5838 17.54 1.06 0.15 0.35 === 2.06(S) 1.85(S) | 3255.41
Military 86% 11490 29.29 1.06 0.33 0.31 - 1.33(S) 1.20(S) | 3255.41
Afterburner-1 102% 20793 14.30 1.06 21.51 5.26 1.15(S) | 1.04(5) | 3255.41

otes: 3c, 4d (PM, s and PM,, data at all power settings), 5, 8, 10, 12e

69



Air Emissions Guide for Air Force Mobile Sources Aircraft Flight Operations

Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy SOt co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 476 7.30 1.06 120.10 28.98 0.09 0.08 3255.41
Approach 4533(S) 9.16(S) 1.06 1.03(S) [ 0.02(S) 4.21(S) | 3.74(S) | 3255.41
F101-GE-100 Intermediate 6557(S) 13.15(S) 1.06 0.85(S) | 0.04(S) 1.35(S) | 0.72(S) | 3255.41
Military 10000 2.30 1.06 7.60 0.46 0.03 0.03 3255.4
Afterburner 66747 4.60 1.06 16.70 0.12 0.05 0.05 32511
Notes: 3g, 4e (all emission factors and fuel flow rates for Approach and Intermediate Power settings), 5, 8, 12h
4
Idle (Taxi) 5% 1117 4.10 1.06 24.46 0.16 0.256 2.18 0.9 3255.41
Approach 47% 4533 9.16 1.06 1.03 0.02 0.092 4.21 4 3255.41
F101-GE-102 Intermediate 66% 6557 13.15 1.06 0.85 0.04 0.082 135 / 0.72 3255.41
Military 7% 7828 12.83 1.06 0.83 0.12 0.266 1.68 1.20 3255.41
Afterburner-1 106% 15314 16.92 1.06 43.49 1.46 1.111 2@ | 240 | 328541
Notes: 3c, 10, 12e 4
.4
Idle (Taxi) % 1706 3.60 1.06 61.79 21.80 - | 280(5) | 2.49(5) | 3285.41
Approach 30% 5238 9.50 1.06 4.30 1.00 4 1.20(S) [ 0.44(S) | 3255.41
F103-GE-100, -101 Intermediate 70% 15675 29.79 1.06 0.50 0.70 0.89(S) | 0.37(S) [ 3255.41
Military 100% 19738 36.54 1.06 0.50 0.6 1.18(S) | 0.77(S) | 3255.41
4
Notes: 3f, 4f (PM,, and PM, - data at all power settings), 8, 129 //
Idle (Taxi) 9% 1136 3.88 1.06 23488 0.19 0.208 2.07 0.16 3255.41
Approach 30% 2547 5.73 1.06 A1 0.06 0.084 155 0.76 3255.41
F108-CF-100 Intermediate 70% 5650 11.04 106 M 232 0.03 0.069 0.65 0.36 3255.41
Military 8% 6458 12.05 y 0.36 0.03 0.018 1.59 1.02 3255.41
Notes: 3c, 10, 12e y 4
4
Idle (Taxi) % 1016 490 1.06 30.70 2.10 0.06 0.06 3255.41
Approach 30% 2468 .20 1.06 4.20 0.09 0.06 0.05 3255.41
F108-CF-201 Climb out 70% 6500 16.00 1.06 0.90 0.06 0.05 0.05 3255.41
Takeoff 100% 781, 18.50 1.06 0.90 0.05 0.07 0.06 3255.41
Notes: 3b (This is the military designation of the CFM56-2B-1 Engine), 546, 8, 10, 12a
Idle (Taxi) 3% 1111 3.77 1.06 24.11 0.22 0.184 2.60 112 3255.41
Approach % 5080 9.78 1.06 5.77 0.03 0.029 137 0.91 3255.41
F110-GE-100 Intermediate 6% 7332 16.92 1.06 3.47 0.05 0.054 0.58 0.41 3255.41
Military Y 100% 11358 29.00 1.06 3.38 0.04 0.050 0.14 0.00 3255.41
Afterburner-1 4% | 113% 18088 14.26 1.06 67.41 1.21 0.808 3.35 2.98 3255.41
Notes: 3c, 10, 12e
1dlgfTaxi) 4% 961 2.62 1.06 45.04 4.90 2.60(S) | 1.12(S) | 3255.41
pproach 45% 4832 13.42 1.06 1.93 0.03(S) 1.37(S) [ 0.91(S) | 3255.41
F110-GE-129 _#\ntermediate 65% 6939 17.82 1.06 1.53 0.05(S) 0.58(S) | 0.41(S) [ 3255.41
Military 76% 8611 20.34 1.06 117 0.93 0.14(S) | 0.00(S) [ 3255.41
Afterburner-1 99% 15564 7.09 1.06 63.28 53.46 3.35(S) | 2.98(S) [ 3255.41
Notes: 3c, 4g (for VOC ﬁi for Approach and Intermediate settings and PM,, and PM, ¢ for all power settings), 5, 10, 12¢
Idle (Taxi) % 1287 2.76 1.06 16.57 3.48 - 0.02 0.02 3255.41
Approach 30% 5809 12.41 1.06 0.96 0.44 - 0.02 0.02 3255.41
Climb out 70% 11868 58.57 1.06 0.84 0.38 - 0.26 0.23 3255.41
Takeoff 100% 11833 28.47 1.06 0.84 0.38 - 0.31 0.28 3255.41

70



Air Emissions Guide for Air Force Mobile Sources Aircraft Flight Operations

Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy SOt co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 1008 3.60 1.06 3177 4.24 0.16 0.15 3255.41
Approach 30% 2206 7.20 1.06 2.65 0.21 0.22 0.20 3255.4;
F113-RR-100 Climb out 85% 5762 17.30 1.06 0.63 0.14 0.24 0.22 325
Takeoff 100% 7071 22.70 1.06 0.12 0.10 0.23 0.21 3985.41
Notes: 3b (This is the military designation of the SPEY MKk511 engine), 5, 6, 8, 10, 12h
Idle (Taxi) 4% 978 3.76 1.06 22.70 0.37 0.311 10.67 .75 3255.41
Approach 31% 4645 15.49 1.06 0.51 0.05 0.033 5.53 5.10 3255.41
F117-PW-100 Intermediate 68% 10408 32.72 1.06 0.32 0.04 0.026 2, 142 3255.41
Takeoff 13905(S) | 35.04(S) 1.06 0.32(S) | 0.01(S) [ 0.015(C) (S) | 0.05(S) [ 3255.41
y
Notes: 3c, 4a (HAPs at Takeoff setting only), 4h (All remaining Emission Factors at Takeoff setting), 10, 12e y 4
Idle (Taxi) 1097 4.30 1.06 20.98 0.29 .249 1.25 1.03 3255.41
Approach --- 3773 11.09 1.06 2.02 0.05 0.031 4.70 2.32 3255.41
F118-GE-100 Intermediate 6350 18.01 1.06 0.85 ol 0.022 3.05 2.72 3255.41
Military 10887 33.12 1.06 0.65 .03 0.008 1.64 1.48 3255.41
Notes: 3c, 10, 12e
Idle (Taxi) 10% 1377 3.01 1.06 48.15 1.67 1.493 2.42 1.76 3255.41
Approach 20% 2740 6.59 1.06, 7.92 0.05 0.048 1.96 173 3255.41
F119-PW-100 Intermediate 70% 10110 12.40 2.14 0.03 0.030 1.40 1.09 3255.41
Military 100% 18612 19.81 .06 0.75 0.01 0.010 112 0.97 3255.41
Afterburner 150% 50170 7.37 1.06 16.10 | 0.00(C) [ 0.024(C) | 0.85(C) | 0.75(C) | 3255.41

Notes: 3d, 4a (VOC, HAP, PM,,, and PM, = Emission factors for afterburner setting only)g%0, 12e

F135-PW-100 Proprietary Information. Contact Air @ality Subject Matter Expert for More Information regarding this engine's Emission Factors
4
Idle (Taxi) % 1251 1.80 1.06 106.08 18.75 - 0.49 0.44 3255.41
Approach 30% 3735 4.99 1.06 21.46 1.05 - 0.30 0.27 3255.41
F402-RR-406A Intermediate 70% 7125 9.48 1.06 8.35 0.43 - 0.30 0.27 3255.41
Military 4 100% 8094 10.78 1.06 6.93 0.43 - 0.32 0.29 3255.41
Notes: 3m, 11, 12h 4

ﬁdle (Taxi) % 1449 2.20 1.06 39.72 241 0.16 0.14 3255.41
Approach 30% 3974 5.02 1.06 16.57 0.46 0.19 0.17 3255.41
F402-RR-408 Intermediate 70% 7290 7.55 1.06 9.79 0.20 0.02 0.02 3255.41
Military 100% 8494 8.38 1.06 8.58 0.20 0.21 0.19 3255.41

Notes: 3m, ll,y

Idle (Taxi) 6% 685 1.70 1.06 110.18 3.39 2.925 4.47 3.10 3255.41

Approach 38% 3111 7.86 1.06 2.02 0.04 0.038 1.46 0.87 3255.41

4-GE-400, -F1D2 Intermediate 79% 6464 17.03 1.06 1.54 0.07 0.042 1.57 0.90 3255.41
Military 91% 7739 25.83 1.06 148 0.02 0.016 1.61 0.89 3255.41

Afterburner-3 114% 15851 5.43 1.06 50.31 1.85 1.183 3151 3.21 3255.41

Notes: 3c, 10, 12, 13
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 2937 5.11 1.06 40.59 5.23 0.07 0.06 | 3255.41
Approach 30% 8571 15.78 1.06 2.29 0.07 0.05 0.04 | 3255.4
GE90-110B1 Climb out 85% 27540 33.85 1.06 0.07 0.03 0.05 0.04 | 3259
Takeoff 100% 34286 44.44 1.06 0.07 0.03 0.05 0.05 5.41
y
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 3016 5.19 1.06 39.11 4.88 0.07 0.06 | 3255.41
Approach 30% 8968 16.50 1.06 1.98 0.07 0.05 0.04 | 3255.41
GE90-115B Climb out 85% 29127 35.98 1.06 0.07 0.03 0 0.04 | 3255.41
Takeoff 100% 37222 50.34 1.06 0.08 0.05 .06 0.05 | 3255.41
Notes: 30, 5, 6, 8, 10, 122 /
Idle (Taxi) % 2048 5.10 1.06 34.12 3.69 0.07 0.06 | 3255.41
Approach 30% 5857 13.76 1.06 2.77 0.0 0.05 0.04 | 3255.41
GE90-76B Climb out 85% 18103 3243 1.06 0.32 0.04 0.04 | 3255.41
Takeoff 100% 22191 40.25 1.06 0.31 .03 0.04 0.04 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 2064 5.12 106 33.81 3.63 0.07 0.06 | 3255.41
Approach 30% 5013 13.87 1.0 2.71 0.08 0.05 0.04 | 3255.41
GE90-77B Climb out 85% 18326 32.78 6 0.32 0.03 0.04 0.04 | 3255.41
Takeoff 100% 22460 40.83 1.06 0.31 0.03 0.04 0.04 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) % 2151 5.33 1.06 31.34 3.2 0.06 0.06 | 3255.41
Approach 30% 638 14.77 1.06 2.16 0.07 0.05 0.04 | 3255.41
GE90-85B Climb out 85% 2 36.35 1.06 0.31 0.03 0.04 0.04 | 3255.41
Takeoff 100% 849 45.54 1.06 0.30 0.05 0.05 0.04 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 2222 5.48 1.06 29.89 2.98 0.06 0.05 | 3255.41
Approach Y 30% 6762 15.44 1.06 1.88 0.07 0.05 0.04 | 3255.41
GE90-90B Climbout 4| 8% 21706 39.07 1.06 0.31 0.03 0.04 0.04 | 3255.41
Takeoff & 100% 26826 49.21 1.06 0.30 0.05 0.05 0.05 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
S \dle (Taxi) % 2254 5.55 1.06 29.23 2.86 0.06 0.05 | 3255.41
Approach 30% 6952 15.81 1.06 174 0.07 0.05 0.04 | 3255.41
GE90-94B Climb out 85% 22468 40.63 1.06 0.31 0.03 0.04 0.04 | 3255.41
Takeoff 100% 27881 5133 1.06 0.30 0.05 0.05 0.05 | 3255.41
Notes: 3b, 5, 6, 8,38, 12a
Idle (Taxi) % 1579 4.24 1.06 21.62 0.93 0.04 0.04 | 3255.41
Approach 30% 4794 9.03 1.06 2.9 0.07 0.08 0.07 | 3255.41
GEnx-1B64 Climb out 85% 14770 14.61 1.06 0.38 0.02 0.04 0.04 | 3255.41
Takeoff 100% 17976 24.82 1.06 0.18 0.02 0.04 0.04 | 3255.41

:3b, 5, 6, 8, 10, 12a

/ Notes
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 1611 4.30 1.06 20.70 0.83 0.04 0.04 3255.41
Approach 30% 4960 9.29 1.06 2.76 0.07 0.08 0.07 3255,
GEnx-1B67 Climb out 85% 15397 16.26 1.06 0.30 0.02 0.04 0.04 3285.41
Takeoff 100% 18794 28.56 1.06 0.17 0.02 0.04 0.04 255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1651 4.37 1.06 19.68 0.72 -—- 0.04 l' 0.04 3255.41
Approach 30% 5159 9.63 1.06 2.49 0.07 = 0. 0.07 3255.41
GEnx-1B70 Climb out 85% 16167 18.48 1.06 0.24 0.02 === 4 0.04 3255.41
Takeoff 100% 19794 34.06 1.06 0.17 0.02 -—- 0.04 0.04 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1714 4.43 1.06 18.95 0.66 0.04 0.04 3255.41
Approach 30% 5564 9.58 1.06 2.53 0, 0.08 0.07 3255.41
GEnx-2B67 Climb out 85% 15968 17.94 1.06 0.28 .02 0.04 0.04 3255.41
Takeoff 100% 19453 31.20 1.06 017 4 0.02 0.04 0.04 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1857 5.24 1.06 33.58 4.65 -—- 0.09 0.08 3255.41
Approach 30% 5643 12.90 1[ 1.27 0.08 --- 0.05 0.05 3255.41
GP7270 Climb out 85% 17214 0.09 0.03 === 0.06 0.05 3255.41
Takeoff 100% 20929 0.11 0.03 = 0.06 0.05 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) <40% 22 0.88 1.06 72050 | 47.31 60.00(S) | 54.00(S) | 3255.41
Pattern 40% 1 7.70 1.06 697.40 7.52 --- 47.95(S) | 43.16(S) | 3255.41
GTSIO-520-H Climb out 75% 5 9.76 1.06 728.75 7.04 40.00(S) | 36.00(S) | 3255.41
Takeoff 100% / 256 1.03 1.06 1045.66 11.66 20.00(S) | 18.00(S) [ 3255.41
V.
Notes: 3h, 4b (for PM,, and PM, - at all power settings), 5, 9, 138
Idle (Taxi) -10% 8 1.16 1.06 897.40 | 56.58 60.00(S) | 54.00(S) | 3255.41
Approach 30% 37 10.16 1.06 691.26 | 11.15 47.95(S) | 43.16(S) | 3255.41
10-360-B Climb out /7 75% 72 4,59 1.06 983.26 9.38 40.00(S) | 36.00(S) | 3255.41
Take 100% 103 1.99 1.06 1199.03 11.50 = 20.00(S) | 18.00(S) [ 3255.41
Notes: 3a, 4b (for PM,, and PM, = wwer settings), 5, 11, 12h
Idle (Taxi) 30 1.10 1.06 848.00 166.75 60.00 54.00 3255.41
Approach --- 50 4.00 1.06 912.45 54.17 --- 47.95 43.16 3255.41
10-360-D Intermediate 70 6.60 1.06 972.00 20.01 40.00 36.00 3255.41
Military 90 5.80 1.06 1030.00 25.88 20.00 18.00 3255.41
Notes: 3g, 5, 120
Idle (Taxi) 1190 1.50 1.06 127.00 22.43 -—- 0.73 0.66 3255.41
Approach 1984 1.90 1.06 84.60 7.48 === 0.57 0.51 3255.41
J33-A-35 Intermediate 4762 2.70 1.06 49.10 1.50 === 0.02 0.02 3255.41
Military 5556 3.60 1.06 31.30 0.58 --- 0.02 0.02 3255.41
Notes: 3g, 5, 7, 8, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) <35% 714 2.07 1.06 86.37 27.46 19.94 17.95 3255.41
3000lb Thrust 35% (C) 2301 391 1.06 16.57 0.94 0.18(S) | 0.16(S) [ 3255.
J52-P-6B 75% Thrust 75% 3977 5.84 1.06 6.00 0.75 0.18(S) | 0.16(S) | 329971
Military >75% 6328 9.00 1.06 3.01 0.38 7.75 6.98 ﬁ5.41
Notes: 3i, 4i (for PM,, and PM, 5 at 3000lb and 75% thrust power settings only), 5, 7, 8, 11 (percent thrust for 3000lb setting assumes maximum thrust of SSOOlbﬁ; engine),
Idle (Taxi) <32% 680 179 1.06 63.78 48.53 - 0.18(S) .16(S) | 3255.41
3000lb Thrust 32% (C) 2300 6.34 1.06 10.54 1.98 - 0.18, 0.16(S) | 3255.41
J52-P-8B 75% Thrust 75% 4320 10.10 1.06 3.00 0.67 --- 0.1%S) | 0.12(S) | 3255.41
Military >75% 7370 13.05 1.06 0.71 1.07 - 713(S) | 0.12(S) [ 3255.41
V.
Notes: 3i, 4i (for PM,, and PM, ¢ at all power settings), 5, 11 (percent thrust for 3000Ib setting assumes maximum thrust of 9300lb fory*mgine), 12h
Idle (Taxi) % 1466 2.79 1.06 50.10 362 - 0.18 0.16 3255.41
Approach 30% 3325 7.25 1.06 16.07 0.2 0.18 0.16 3255.41
J52-P-408 Intermediate 70% 6502 7.53 1.06 7.70 0.13 0.12 3255.41
Military 100% 6483 7.53 1.06 7.70 0.03 0.13 0.12 3255.41
Notes: 3m, 5, 11, 12h 4
Idle (Taxi) <75% 1100 1.87 111.09 - 0.16(S) | 0.14(S) | 3255.41
75% Thrust 75% 5670 7.40 0.87 - 0.93(S) | 0.84(S) [ 3255.41
J57-P-10 Normal Rated 76-99% 7250 9.00 f 115 - 1.92(S) | 1.73(S) | 3255.41
Military 100% 8370 10.37 1.06 116 0.99 - 1.72(S) | 1.55(S) | 3255.41
Notes: 3i, 4j (for PM,, and PM, ¢ at all power settings), 5, 11 (assumes 100% thrust Wry setting), 12h
Idle (Taxi) 952 4 220 1.06 79.00 88.55 0.16 0.14 3255.41
Approach 3333 5.80 1.06 7.90 1.61 0.93 0.84 3255.41
J57-P-19W Intermediate 9.50 1.06 2.40 0.23 1.92 1.73 3255.41
Military 460 11.00 1.06 1.90 0.12 172 155 3255.41
Notes: 3g, 5, 7, 8, 12h
Idle (Taxi) | &) 1322 1.53 1.06 80.74 87.93 - 0.16(S) | 0.14(S) | 3255.41
30% Thrust 30% 3413 4.45 1.06 14.83 5.22 - 0.93(S) | 0.84(S) [ 3255.41
J57-P-420 75% Thrust 75% 5767 6.99 1.06 4.32 1.25 1.92(S) | 1.73(S) | 3255.41
Intermedi 75-100% 10570 12.97 1.06 0.34 0.56 - 1.72(S) [ 1.55(S) | 3255.41
Afterbyfner >100% 39721 5.16 1.06 14.20 2.92 - 3.10(C) | 2.79(C) | 3255.41
Notes: 3i, 4a (for PM,, and PM, s atwrner setting), 4j (for PM,, and PM, : at all other settings), 5, 11, 12h
/ Idle (Taxi) 952 2.20 1.06 78.00 86.25 0.14 0.13 3255.41
Y Approach 1825 4.45 1.06 16.85 6.33 0.41 0.37 3255.41
J57-P/F-43WB Intermediate 6667 9.90 1.06 2.30 0.12 1.23 111 3255.41
Military 7778 11.00 1.06 1.50 0.12 174 157 3255.41
Notes: 3g, 5, 7, 8
Idle (Taxi) 1270 2.40 1.06 65.00 60.84 - 0.13 0.12 3255.41
Approach 1825 3.30 1.06 32.50 16.33 - 0.22 0.20 3255.41
J57-P/F-59W Intermediate 3889 6.10 1.06 8.90 1.27 --- 0.60 0.54 3255.41
Military === 7937 11.30 1.06 2.40 0.23 == 0.84 0.76 3255.41

Notes: 3g, 5, 7, 8, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrust/hp | Rate (Ib/hr) | NO SOt co VOC HAP's PM PM 2
X X 10 2.5 GHG
Idle (Taxi) 556 1.50 1.06 70.00 10.58 0.02 0.02 3255.41
Approach 556 1.70 1.06 50.50 6.44 0.02 0.02 3255.4
J60-P-3A Intermediate 1429 4.00 1.06 5.80 0.23 0.23 0.21 325571
Military 3413 4.60 1.06 4.00 0.12 0.17 0.15 5.41
Notes: 3g, 5, 7, 8, 12h 4
4
Idle (Taxi) 476 1.50 1.06 70.00 10.58 -—- 0.02/ 0.02 3255.41
Approach 556 1.70 1.06 50.50 6.44 = 0.0: 0.02 3255.41
J60-P-5A, -5B Intermediate 1429 4.00 1.06 5.80 0.23 === X 0.21 3255.41
Military 2460 4.60 1.06 4.00 0.12 -—- .17 0.15 3255.41
V.
Notes: 3g, 5, 7, 8, 12h y 4
4
Idle (Taxi) 1320 2.46 1.06 47.16 11.25 0.18(S) | 0.16(S) | 3255.41
7450 rpm 4370 7.30 1.06 12.61 1.0 0.18(S) | 0.16(S) | 3255.41
J65-W-5F 8000 rpm 5970 5.71 1.06 7.39 0.13(S) | 0.12(S) | 3255.41
8300 rpm 7040 5.15 1.06 4.57 .38 0.13(S) | 0.12(S) | 3255.41
Military 6946 5.23 1.06 5.31 0.70 0.13(S) | 0.12(S) | 3255.41
Notes: 3i, 4i (PM,, and PM, ; at all power settings), 5, 12h //
Idle (Taxi) 1333 2.78 1.06 4 50.19 431 0.18(S) | 0.16(S) | 3255.41
75% rpm 2346 4.82 y 21.82 1.57 0.18(S) | 0.16(S) | 3255.41
J65-W-20 850 rpm 3260 7.27 6 16.13 0.32 0.18(S) | 0.16(S) | 3255.41
90% rpm 3951 7.97 / 1.06 14.30 0.15 0.18(S) | 0.16(S) | 3255.41
Intermediate (Mil) 6421 7.55 1.06 7.72 0.04 0.13(S) | 0.12(S) | 3255.41
Notes: 3a, 4i (PM,, and PM, - at all power settings), 5, 12h //
Idle (Taxi) 4% 167 l' 0.80 1.06 160.08 2.33 1.773 3.15 1.47 3255.41
Approach 30% 473 [ 141c) | 106 [89.40(C) ] 0.50(C) [0.500(C) | 1.87(C) | 0.87(C) | 3255.41
J69-T-25 Intermediate 63% M 2.92 1.06 38.27 0.06 0.072 0.94 0.39 3255.41
Military 84% [085 4.53 1.06 32.86 0.03 0.069 0.67 0.38 3255.41
Notes: 3c, 4a (for all values for approach power setting only), 7, , 12¢
Idle (Taxi) / 1700 1.29 1.06 76.18 65.41 -—- 0.47 0.42 3255.41
Approach & - 11300 11.90 1.06 1.40 0.11 0.10 009 [ 3255.41
J75-P-17 Intermediate & | - 12386(C) | 9.79¢c) | 106 [ 0.94(C) | 0.20(C) 0.64(C) | 0.58(C) | 3255.41
Military/ 13200 8.20 1.06 0.60 0.26 = 1.05 0.95 3255.41
Afterbgffer 53700 4.10 1.06 12.00 0.14 1.43(C) | 1.28(C) | 3255.41
Notes: 3a, 4a (for PM,, and PM, s at Al urner setting only), 5, 7, 8, 11 (assumes military setting has maximum percent thrust of 100%), 12h
/ Idle (Taxi) 7% 1325 2.36 1.06 55.59 16.14 0.44 0.40 3255.41
75% rpm 30% 1550 2.97 1.06 30.55 4.20 0.90 0.81 3255.41
J79-GE-8D 87% rpm 70% 8310 8.44 1.06 2.56 0.12 0.15 0.14 3255.41
Military 100% 9544 10.42 1.06 2.56 0.12 0.18 0.16 3255.41
Afterburner 110-150% 34647 4.71 1.06 8.14 0.19 --- 0.56 0.50 3255.41
Notes: 3m, 5, 11, 2
4
Idle (Taxi) 7% 1375 1.33 1.06 111.18 37.37 -—- 0.88 0.79 3255.41
Approach 30% 3490 4.22 1.06 20.00 2.80 === 0.63 0.57 3255.41
J79-GE-10D Intermediate 70% 7674 8.24 1.06 4.69 1.34 === 0.72 0.65 3255.41
Military 100% 10097 10.24 1.06 2.83 1.34 == 0.72 0.65 3255.41
Afterburner 110-150% 35339 4.50 1.06 8.63 1.01 - 0.37 0.33 3255.41

Notes: 3m, 5, 11, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrust/hp | Rate (Ib/hr) | NO SOt co VOC HAP's PM PM 2
X X 10 2.5 GHG
Idle (Taxi) 1111 2.50 1.06 57.00 13.80 0.50 0.45 3255.41
Approach 3492 4.80 1.06 9.40 1.27 1.80 1.62 3255.4;
J79-GE-15 Intermediate 5397 5.60 1.06 4.60 0.35 2.80 2.52 325
Military 8889 8.90 1.06 2.20 0.23 2.20 1.98 41
Afterburner 32223 9.10 1.06 4.00 0.01 0.15 0.14 ﬁ255.41
Notes: 3g, 5, 7, 8, 12h 4
Idle (Taxi) 1032 2.70 1.06 66.00 26.57 0.18 0.16 3255.41
Approach 3492 4.50 1.06 15.40 0.58 0.51 0.46 3255.41
J79-GE-17 Intermediate 6984 5.80 1.06 7.80 0.12 OI 0.65 3255.41
Military 9841 10.60 1.06 5.20 0.12 /92 0.83 3255.41
Afterburner 34921 8.10 1.06 4.00 0.01 == 0.15 0.14 3255.41
Notes: 3g, 5, 7, 8, 12h y 4
4
Idle (Taxi) 4% 434 1.34 1.06 250.22 2.00 1535 4.70 4.02 3255.41
Approach 13%(C) 864(C) 1.42(C) 1.06 |154.82(C)[ 1.29( 1.127(C) | 2.80(C) | 1.85(C) | 3255.41
J85-GE-5A Intermediate 15% 950 1.47 1.06 104.02 X 0.909 179 0.69 3255.41
Military 88% 2740 2.64 1.06 32.91 .12 0.125 113 0.04 3255.41
Afterburner-1 116% 8138 1.98 1.06 13.46 4 0.05 0.045 0.25 0.09 3255.41
Notes: 3c, 10, 12e
Idle (Taxi) 524 1.34 1.06 178.05 34.46 4.70(S) | 4.02(S) | 3255.41
75% rpm 798 213 1.0 78.20 2.59 3.01(C) | 1.84(C) | 3255.41
J85-GE-5F 85% rpm 1098 2.73 58.01 1.36 2.15(C) | 1.20(C) | 3255.41
Intermediate 1297 2.31 1.06 43.02 3.99 1.79(S) [ 0.69(S) | 3255.41
Afterburner 8470 2.60 1.06 29.00 0.92 0.25(S) | 0.09(S) [ 3255.41
Notes: 3a, 4a (for PM,, and PM, = at 75% rpm and 85% rpm power settings), 41 (PM;, M, - for remaining power settings), 5, 12h
Idle (Taxi) 434 " 1.14 1.06 211.97 39.12 4.70 4.02 3255.41
Approach 864(C)y | 1.53(C) 1.06 154.2(C) | 17.84(C) 2.80(C) | 1.85(C) | 3255.41
J85-GE-5H Intermediate g 1.74 1.06 123.43 6.51 1.79 0.69 3255.41
Military 40 2.92 1.06 36.40 0.67 113 0.04 3255.41
Afterburner / 8138 2.09 1.06 14.19 2.63 0.25 0.09 3255.41
Notes: 3j, 7, 10, 12h
4
Idle (Taxi) / 525 0.79 1.06 191.41 4.01 3.112 7.02 4.90 3255.41
Approach 871(C) 1.47(C) 1.06 96.59(C) | 1.70(C) | 1.34(C) | 10.53(C) [ 8.05(C) | 3255.41
J85-GE-5M Intermediate 1045 1.81 1.06 48.90 0.54 0.452 12.30 9.63 3255.41
Military & 2550 1.65 1.06 25.35 0.04 0.033 4.25 2.43 3255.41
Afterbugfier 7695 1.21 1.06 10.19 0.05(S) | 0.045(S) | 0.25(S) | 0.09(S) [ 3255.41
Notes: 3j, 41 (for VOC, HAPs, PM,, and @1, - at Afterburner power setting only), 10, 12f
| / Idle (Taxi) 520 1.08 1.06 177.45 16.80 4.70(S) | 4.02(S) | 3255.41
Approach 854(C) 0.84(C) 1.06  |106.29(C)| 7.84(C) 2.80(S) [ 1.85(S) | 3255.41
J85-GE-5R Intermediate 1030 0.70 1.06 65.07 2.78 1.79(S) | 0.69(S) | 3255.41
Military 2220 1.92 1.06 30.99 0.75 1.13(S) [ 0.04(S) | 3255.41
Afterburner 7695 6.23 1.06 53.43 6.97 0.25(S) | 0.09(S) [ 3255.41
Notes: 3j, 41 (PMjﬁd PM, : at all power settings), 5, 10, 12f
Idle (Taxi) 556 1.30 1.06 178.00 34.50 0.00 0.00 3255.41
Approach 1230 2.05 1.06 58.30 5.69 0.01 0.01 3255.41
J85-GE-13 Intermediate 2222 2.30 1.06 43.00 4.03 0.01 0.01 3255.41
Military 2778 2.60 1.06 29.00 0.92 0.02 0.02 3255.41
Afterburner 8968 2.00 1.06 26.00 0.08 0.01 0.01 3255.41
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 556 1.30 1.06 178.00 | 34.50 0.00(S) | 0.00(S) | 3255.41
Approach 1230 2.05 1.06 58.30 5.69 0.01(S) | 0.01(S) | 3255.41
J85-GE-17A Intermediate 2222 2.30 1.06 43.00 4.03 0.01(S) | 0.01(S) | 3255.
Military 3810 2.60 1.06 29.00 0.92 0.02(S) | 0.02(S) | 325841
y 4
Notes: 3g, 4¢c (PM,, and PM, = for all power settings), 5, 7, 8, 10, 12h y .
Idle (Taxi) 400 1.25 1.06 159.00 | 27.89 0.00(S) (S) | 3255.41
75% rpm 700 2.00 1.06 92.14 14.29 = 0.01(S) .01(S) | 3255.41
J85-GE-21 85% rpm 1200 2.92 1.06 46.17 2.97 === 0.014 0.01(S) | 3255.41
Intermediate (Military) 3200 5.00 1.06 21.56 0.29 0#5) | 0.02S) | 3255.41
Afterburner 10650 5.60 1.06 36.40 0.12 01(S) [ 0.01(5) [ 3255.41
Notes: 3a, 4c (PM,, and PM, - at all power settings), 5, 7, 8, 12h
Idle (Taxi) 7% 1071 2.50 1.06 98.00 | 128.80 0.16(S) | 0.14(S) | 3255.41
Approach 30% 2746 4.80 1.06 24.50 4.60 0.93(S) | 0.84(s) | 3255.41
JT3D-3B Climb out 85% 7397 9.90 1.06 2.80 2.3 1.92(S) 1.73(S) | 3255.41
Takeoff 100% 9318 12.10 1.06 1.50 0 1.72(S) 1.55(S) | 3255.41
Notes: 3b, 4j (for PM,, and PM, s at all power settings), 5, 6, 8, 10, 12a /
Idle (Taxi) 7% 1016 2.20 1.06 18/99 141.45 0.16(S) | 0.14(S) | 3255.41
Approach 30% 3087 5.30 1.06 4 19.50 2.42 0.93(S) | 0.84(s) | 3255.41
JT3D-7 Series Climb out 850 8191 9.59 19 | 1% 0.46 1.92(S) | 1.73(5) | 3255.41
Takeoff 100% 9952 12.69 ﬁ(& 0.89 0.58 = 1.72(S) 1.55(S) | 3255.41
Notes: 3b, 4j (for PM,, and PM, ¢ at all power settings), 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1025 .70 1.06 35.50 12.19 0.23 0.20 3255.41
Approach 30% 2271 5.50 1.06 10.50 1.84 0.22 0.20 3255.41
JT8D-7 Series Climb out 85% 643 13.50 1.06 2.00 0.58 0.31 0.28 3255.41
Takeoff 100% 1 17.10 1.06 1.50 0.46 0.32 0.28 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) l 1050 2.90 1.06 14.14 3.59 -—- 0.10 0.09 3255.41
Approach /50% 2363 6.00 1.06 2.14 0.69 --- 0.11 0.10 3255.41
JT8D-9 Series Climbout 4 85% 6709 14.50 1.06 111 0.21 === 0.14 0.12 3255.41
Takeoff I 100% 8254 19.30 1.06 1.04 0.17 = 0.14 0.13 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
ATaxi) 7% 1155 2.89 1.06 14.11 2.95 0.21 0.19 3255.41
I Approach 30% 2409 5.99 1.06 2.14 0.57 0.25 0.23 3255.41
JT8D-9A Y  Intermediate 70% 6794 14.47 1.06 1.07 0.16 0.27 0.24 3255.41
/ Military 100% 8334 19.26 1.06 1.07 0.16 0.27 0.24 3255.41
Notes: 3m, 11, 12h ¥
Idle (Taxi) 7% 1155 2.75 1.06 35.00 11.50 0.13(S) | 0.11(S) | 3255.41
Approach 30% 2650 5.80 1.06 9.40 1.61 0.13(S) | 0.12(s) | 3255.41
JT8D-11 Climb out 85% 7251 14.60 1.06 1.90 0.52 === 0.21(S) | 0.19(S) | 3255.41
Takeoff 100% 8897 18.90 1.06 1.20 0.46 --- 0.22(S) | 0.19(S) | 3255.41

Notes: 3b, 4m (for PM,, and PM, - at all power settings), 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setti Thrust/ho | R Ib/h i
etting rust/hp | Rate (Ib/hr) | NO, SO co VOC | HAP's | PMy | PM,s | GHG?
Idle (Taxi) % 1172 3.20 1.06 11.00 1.68 0.13 011 [ 3255.41
Approach 30% 2700 6.90 1.06 2.77 0.63 0.13 012 | 32554
JT8D-15 Climb out 85% 7500 15.10 1.06 115 0.32 0.21 0.19 | 32551
Takeoff 100% 9349 19.40 1.06 1.03 0.28 0.22 0.19 f‘ﬂl
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1089 3.10 1.06 12.93 2.14 0.13 0.12 [ 3255.41
Approach 30% 2476 6.60 1.06 2.90 0.75 0.14 012 | 3255.41
JT8D-15A Climb out 85% 7107 13.90 1.06 1.20 0.38 ol 0.19 [ 3255.41
Takeoff 100% 8849 18.10 1.06 1.08 0.29 .22 0.20 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 1170 3.20 1.06 10.46 1.44 0.13 012 | 3255.41
Approach 30% 2810 8.00 1.06 2.67 0.6, 0.13 012 | 3255.41
JT8D-17 Climb out 85% 7913 15.70 1.06 1.10 0.22 0.20 | 3255.41
Takeoff 100% 9881 20.60 1.06 095 [ A.25 0.22 0.20 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1112 3.20 106 M 12.46 7.59 0.17 015 [ 3255.41
Approach 30% 2622 6.70 1.0 2.88 0.74 0.14 013 | 3255.41
JT8D-17A Climb out 85% 7416 14.30 1.16 0.35 0.22 0.20 | 3255.41
Takeoff 100% 9310 19.10 1.06 1.07 0.29 0.23 021 [ 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) % 1172 3.20 1.06 10.70 153 0.15 0.13 [ 3255.41
Approach 30% 2837 8.00 1.06 2.68 0.63 0.15 013 | 3255.41
JT8D-17AR Climb out 85% 8 16.00 1.06 1.08 0.31 0.25 0.22 | 3255.41
Takeoff 100% 333 24.50 1.06 0.93 0.24 0.25 0.23 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 1230 3.30 1.06 9.43 1.09 0.14 0.13 [ 3255.41
Approach Y 30% 2980 8.40 1.06 2.54 0.61 0.15 013 | 3255.41
JT8D-17R Climbout 4| 8% 8754 17.60 1.06 1.03 0.31 0.25 0.22 | 3255.41
Takeoff & 100% 11246 25.30 1.06 0.95 0.24 0.25 0.23 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
0 \die (Taxi) % 1034 3.50 1.06 14.10 4.63 0.13 012 | 3255.41
Approach 30% 2851 8.80 1.06 4.37 1.94 0.19 017 | 3255.41
JT8D-209 Climb out 85% 7800 19.00 1.06 1.40 0.58 0.21 019 [ 3255.41
Takeoff 100% 9452 22.80 1.06 1.03 0.40 0.21 0.9 [ 3255.41
Notes: 3b, 5, 6, 8, 24, 12a
Idle (Taxi) % 1089 4.57 1.06 15.31 0.00 0.07 0.06 | 3255.41
Approach 30% 3042 7.66 1.06 3.54 0.00 0.06 0.06 | 3255.41
JT8D-217 Climb out 85% 8556 13.54 1.06 0.47 0.00 0.10 0.09 [ 3255.41
Takeoff 100% 10476 17.54 1.06 0.42 0.00 0.10 0.09 | 3255.41

/ Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 1089 4.57 1.06 15.31 0.00 0.07 0.06 3255.41
Approach 30% 3042 7.66 1.06 3.54 0.00 0.06 0.06 3255.4
JT8D-217A Climb out 85% 8556 13.54 1.06 0.47 0.00 0.10 0.09 325
Takeoff 100% 10476 17.54 1.06 0.42 0.00 0.10 0.09 W.M
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1087 4.05 1.06 17.89 0.00 -—- 0.04 .03 3255.41
Approach 30% 2881 7.65 1.06 3.79 0.00 = 0.06 0.05 3255.41
JT8D-217C Climb out 85% 8294 13.02 1.06 0.49 0.00 === OI 0.07 3255.41
Takeoff 100% 10175 16.49 1.06 0.42 0.00 -—- / 10 0.09 3255.41
y
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1067 3.60 1.06 12.63 4.00 0.15 0.14 3255.41
Approach 30% 3029 9.13 1.06 4.07 1.83, 0.20 0.18 3255.41
JT8D-219 Climb out 85% 8611 20.80 1.06 1.20 0, 0.25 0.22 3255.41
Takeoff 100% 10746 27.00 1.06 0.73 .31 0.25 0.22 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1667 3.10 1.06 84.10 41.98 -—- 0.27 0.24 3255.41
Approach 30% 4833 7.60 1.0 7.80 1.50 --- 0.13 0.11 3255.41
JT9D-7 Climb out 85% 14000 27.70 0.00 0.12 === 0.09 0.08 3255.41
Takeoff 100% 16532 37.90 .06 0.00 0.12 = 0.10 0.09 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1675 Y 3.10 1.06 83.60 41.52 0.26 0.24 3255.41
Approach 30% 4913/ 7.60 1.06 7.60 1.50 0.13 0.11 3255.41
JTID-7A Climb out 85% 14 28.50 1.06 0.00 0.12 0.09 0.08 3255.41
Takeoff 100% 659 38.70 1.06 0.00 0.12 0.10 0.09 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 1841 3.20 1.06 68.60 29.79 -—- 0.24 0.21 3255.41
Approach 30% 4952 9.10 1.06 5.80 0.69 --- 0.10 0.09 3255.41
JTID-7F Climb out 85% 14119 31.50 1.06 0.90 0.00 == 0.11 0.10 3255.41
Takeoff I 100% 17151 41.70 1.06 0.90 0.00 = 0.11 0.10 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
[ A 1dle (Taxi) 7% 1889 3.30 1.06 66.70 28.18 0.24(S) | 0.21(S) | 3255.41
Approach 30% 5389 9.40 1.06 5.50 0.58 0.10(S) | 0.09(S) | 3255.41
JTID-7J Climb out 85% 15095 34.90 1.06 0.90 0.00 0.11(S) | 0.10(S) | 3255.41
Takeoff 100% 18373 44.90 1.06 0.90 0.00 0.11(S) | 0.10(S) | 3255.41
Notes: 3b, 4n (P and PM, ¢ at all power settings), 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1881 3.00 1.06 53.00 13.80 0.24(S) | 0.21(5) | 3255.41
Approach 30% 5400 7.80 1.06 1.70 0.35 0.10(S) | 0.09(S) | 3255.41
JTID-7Q Climb out 85% 15870 25.60 1.06 0.20 0.23 -—- 0.11(S) | 0.10(S) | 3255.41
Takeoff 100% 19380 31.60 1.06 0.20 0.23 --- 0.11(S) | 0.10(S) | 3255.41

Notes: 3b, 4n (PM,, and PM,  at all power settings), 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
ARG EEE Settin Thrust/hp | Rate (Ib/hr) I - 2
g p NOx SOy co VOC | HAP's | PMy | PM,s | GHG
Idle (Taxi) 7% 1630 4.10 1.06 8.84 1.44 0.05 0.05 | 3255.41
Approach 30% 5233 9.80 1.06 1.36 0.15 0.05 0.05 | 3255
JT9D-7R4D, -7R4D1 Climb out 85% 13318 30.00 1.06 0.48 0.14 0.06 0.06 | 32591
Takeoff 100% 16310 38.50 1.06 0.51 0.17 0.07 0.06 5.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1754 4.10 1.06 8.27 1.28 0.05 0.05 | 3255.41
Approach 30% 5182 10.40 1.06 1.23 0.15 0.05, 0.05 | 3255.41
JTOD-7R4E, -7TRAEL Climb out 85% 13683 34.20 1.06 0.53 0.15 0.06 | 3255.41
Takeoff 100% 16810 41.60 1.06 0.57 0.18 — [ Ao7 0.07 | 3255.41
y.
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1750 3.50 1.06 16.00 385 o - 0.07 0.06 | 3255.41
Approach 30% 5079 8.50 1.06 1.46 05| - 0.06 0.05 | 3255.41
JT9D-7R4E4 Climb out 85% 14516 29.70 1.06 0.67 0.06 0.06 | 3255.41
Takeoff 100% 17603 36.90 1.06 0.67 0.17 0.07 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1777 3.80 106 4 11.82 1.78 0.06 0.06 | 3255.41
Approach 30% 5230 8.80 1.0 1.40 0.21 0.06 0.05 | 3255.41
JTID-7R4G2 Climb out 85% 14921 29.50 6 0.63 0.16 0.08 0.07 | 3255.41
Takeoff 100% 19278 41.30/T/ 1.06 0.74 0.17 0.08 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1948 4 3.80 1.06 11.63 1.70 0.06 0.06 | 3255.41
Approach 30% 573 8.90 1.06 1.39 0.21 0.06 0.05 | 3255.41
JTOD-7R4H1 Climb out 85% 1! 30.00 1.06 0.63 0.16 0.08 0.07 | 3255.41
Takeoff 100% 937 45.20 1.06 0.74 0.17 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 1675 3.10 1.06 83.60 41.52 0.26 0.24 | 3255.41
Approach 4913 7.60 1.06 7.60 1.50 0.13 011 | 325541
JT9D-20 Climb out 14199 28.50 1.06 0.00 0.12 0.09 0.08 | 3255.41
Takeoffd 100% 16659 38.70 1.06 0.00 0.12 0.10 0.09 | 325541
Notes: 3b, 5, 6, 8, 10, 12h 4
) Idle (Taxi) 7% 1889 3.30 1.06 66.70 28.18 0.26(S) | 0.24(S) | 3255.41
Approach 30% 5389 9.40 1.06 5.50 0.58 0.13(S) | 0.11(S) [ 3255.41
JT9D-20] Climb out 85% 15095 34.90 1.06 0.90 0.00 0.09(S) | 0.08(S) | 3255.41
Takeoff 100% 18373 44.90 1.06 0.90 0.00 0.10(S) | 0.09(S) [ 3255.41
Notes: 3b, AOWand PM, - at all power settings), 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1881 3.00 1.06 53.00 13.80 0.26(S) | 0.24(S) | 3255.41
Approach 30% 5400 7.80 1.06 1.70 0.35 0.13(S) | 0.11(S) [ 3255.41
JTID-59A, -70A Climb out 85% 15870 25.60 1.06 0.20 0.23 0.09(S) | 0.08(S) | 3255.41
Takeoff 100% 19380 31.60 1.06 0.20 0.23 0.10(S) | 0.09(S) [ 3255.41

Notes: 3b, 40 (PM,,and PM, s at all power settings), 5, 6, 8, 10, 12a

80



Air Emissions Guide for Air Force Mobile Sources Aircraft Flight Operations

Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
ARG EEE Settin Thrust/hp | Rate (Ib/hr) I - 2
g P NOyx SOy Cco VOC HAP's PMyo PM,5 GHG
Idle (Taxi) 7% 183 1.75 1.06 132.00 58.08 0.39 0.35 3255.41
Approach 30% 405 3.44 1.06 40.50 5.09 0.32 0.28 3255.
JT15D-1 Series Climb out 85% 984 6.77 1.06 3.50 0.01 0.11 0.10 325971
Takeoff 100% 1175 7.60 1.06 2.65 0.01 0.11 0.10 5.41
Notes: 3b, 5, 6, 8, 10, 12b
Idle (Taxi) 7% 235 1.66 1.06 119.20 136.97 - 0.82 0.74 3255.41
Approach 30% 524 4.93 1.06 38.60 13.46 --- 0.73 0.66 3255.41
JT15D-5, -5A, -5B Climb out 85% 1371 10.08 1.06 1.15 1.50 --= 0.20 3255.41
Takeoff 100% 1630 11.13 1.06 0.00 0.00 --- ﬁ 13 0.12 3255.41
V.
Notes: 3b, 5, 6, 8, 10, 12b y 4
Idle (Taxi) 7% 360 3.28 1.06 37.83 5.43 , 0.13 0.12 3255.41
Approach 30% 860 6.39 1.06 4.43 0.1 0.09 0.08 3255.41
LF507-1F Climb out 85% 2350 12.02 1.06 0.30 0.09 0.08 3255.41
Takeoff 100% 2840 14.52 1.06 0.20 0.01 0.08 0.08 3255.41
Notes: 3b, 5, 6, 8, 10, 12b 4
Idle (Taxi) 7% 1905 2.70 1.06 4 11600 | 119.37 2.60(S) | 1.12(S) | 3255.41
Approach 30% 4603 5.40 1.0 21.00 5.75 1.37(S) | 0.91(S) | 3255.41
NK-8-2U Climb out 85% 9286 12.90 6 6.00 0.63 --- 0.58(S) 0.41(S) | 3255.41
Takeoff 100% 13889 13.9(% 1.06 5.50 0.52 --- 0.14(S) 0.00(S) | 3255.41
Notes: 3b, 4g (PM,, and PM, - at all power settings), 5, 6, 8, 10, 12h /
Idle (Taxi) <40% 8 4 158 1.06 644.42 | 33.36 60.00(S) | 54.00(S) | 3255.41
Approach 40% % | 114 1.06 1187.84 | 38.20 47.95(S) | 43.16(S) | 3255.41
0-200 Climb out 75-100% Y4 4.87 1.06 97410 | 23.93 40.00(S) | 36.00(S) | 3255.41
Takeoff 100% / 45 4.87 1.06 974.10 23.93 20.00(S) | 18.00(S) [ 3255.41
Notes: 3a, 4b (PM,, and PM, : at all power settings), 5, 11, 12h
Idle (Taxi) 9 0.52 106 | 1077.00 [ 42.46 60.00(S) | 54.00(S) | 3255.41
Approach 47 0.95 1.06 122151 | 22.13 47.95(S) | 43.16(S) | 3255.41
0-320 Climb out 67 3.97 1.06 98951 | 14.24 40.00(S) | 36.00(S) | 3255.41
Takeoffd 100% 89 2.19 106 | 1077.44 | 1355 20.00(S) | 18.00(S) | 3255.41
Notes: 3a, 4b (PM,, and PM, - at allysettings), 5,11, 12h
) Idle (Taxi) 5-10% 15 1.32 1.06 74172 | 220.86 60.00(S) | 54.00(S) | 3255.41
Approach 30% 86 9.35 1.06 691.59 | 10.47 47.95(S) | 43.16(S) | 3255.41
0-470C Intermediate 70%(C) | 111.71(C) | 4.44(C) | 1.06 [956.61(C)| 6.61(C) 40.00(S) | 36.00(S) | 3255.41
Military 100% 131 0.76 1.06 1155.37 3.50 20.00(S) | 18.00(S) | 3255.41
Notes: 3a, 4byand PM, - at all power settings), 5, 11, 12h
Idle (Taxi) <30% 115 2.43 1.06 64.00 57.70 0.50(S) | 0.45(S) | 3255.41
Approach 30% 215 8.37 1.06 23.26 2.51 0.10(S) | 0.09(s) | 3255.41
PT6A-27 Climb out 90% 400 7.00 1.06 1.20 0.00 --- 0.25(S) 0.23(S) | 3255.41
Takeoff 100% 425 7.81 1.06 1.01 0.00 == 0.24(S) 0.22(S) 3255.41
Notes: 3a, 4p (PM,, and PM, - at all power settings), 5, 11, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy SOt co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 103 2.09 1.06 82.44 2.09 0.50 0.45 3255.41
Approach 30% 275 4.79 1.06 7.29 0.00 0.10 0.09 3255,
PT6A-38 Climb out 70% 450 6.69 1.06 2.17 0.00 0.25 0.23 32841
Takeoff 90% 489 7.08 1.06 2.05 0.00 0.24 0.22 55.41
Notes: 3m, 11, 12h 4
Idle (Taxi) <30% 147 1.97 1.06 11531 | 116.88 0.50(S) {45(5) 3255.41
Approach 30% 273 4.65 1.06 34.80 26.12 = 0.10! 0.09(S) | 3255.41
PT6A-41 Climb out 90% 473 7.57 1.06 6.49 2.33 === 048(S) | 0.23(S) | 3255.41
Takeoff 100% 510 7.98 1.06 5.10 2.01 -—- /24(5) 0.22(S) | 3255.41
Notes: 3a, 4p (PM,, and PM, = for all power settings), 5, 11, 12h I
Idle (Taxi) 7% 103 2.16 1.06 76.55 16.61 / 0.45 0.41 3255.41
Approach 30% 275 4.89 1.06 6.89 O.V 0.10 0.09 3255.41
PT6A-42 Intermediate 70% 466 6.88 1.06 195 [ o 0.24 022 | 325541
Military 90% 513 7.28 1.06 1.95 0.00 0.23 0.21 3255.41
Notes: 3m, 11, 12h 4
Idle (Taxi) 7% 131 1.89 1.06 / 166.43 53.66 -—- 1.23 111 3255.41
Approach 30% 340 4.59 1 20.86 3.31 == 0.74 0.67 3255.41
PT6A-65 Intermediate 70% 571 6.69 .06 6.72 0.72 === 0.29 0.26 3255.41
Military 90% 633 708 & 1.06 5.36 0.53 = 0.26 0.23 3255.41
y 4
Notes: 3m, 11, 12h 4
Idle (Taxi) 7% 143 1.83 1.06 183.80 61.52 1.38 1.24 3255.41
Approach 30% 36 4.59 1.06 20.96 3.24 0.72 0.65 3255.41
PT6A-67B Intermediate 70% 6.59 1.06 6.12 0.61 0.32 0.29 3255.41
Military 90% 681 6.98 1.06 5.73 0.45 0.25 0.23 3255.41
Notes: 3m, 11, 12h
Idle (Taxi) 7% 149 1.83 1.06 177.91 57.94 -—- 131 1.18 3255.41
Approach 30% 372 4.69 1.06 19.76 2.93 = 0.66 0.59 3255.41
PT6A-67D Intermediate 70% 643 6.69 1.06 5.35 0.50 === 0.28 0.25 3255.41
Militar; 90% 713 7.18 1.06 5.09 0.35 = 0.24 0.22 3255.41
Notes: 3m, 11, 12h y 4
/ Ground Idle 2% 156 1.77 1.06 117.85 7.89 6.802 3.95 2.16 3255.41
y Flight Idle 3% 180 1.95 1.06 94.99 1.33 1.327 4.18 1.96 3255.41
PT6A-68 Descend 19% 328 5.03 1.06 33.69 3.29 3.212 4.15 1.23 3255.41
Approach 46% 449 4.73 1.06 10.91 0.71 0.698 3.34 0.70 3255.41
Max. Continuous 88% 612 8.18 1.06 3.88 0.20 0.105 4.30 0.61 3255.41
Notes: 3k, l%rcent hp calculated assuming maximum hp of 1250 per manufacturer's stated specifications), 12f
Idle (Taxi) 7% 335 4.26 1.06 36.35 5.01 -—- 0.07 0.06 3255.41
Approach 30% 773 11.87 1.06 7.11 0.00 == 0.04 0.03 3255.41
PW306A Climb out 85% 2096 19.26 1.06 2.51 0.00 === 0.05 0.04 3255.41
Takeoff 100% 2517 20.08 1.06 2.27 0.00 = 0.08 0.07 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy S0t co VOC HAP's PMg PM, s GH
Idle (Taxi) 7% 353 3.65 1.06 38.21 7.61 0.14 0.12 325841
Approach 30% 980 8.03 1.06 4.08 0.02 0.11 0.10 55.41
PW308A Climb out 85% 2374 14.06 1.06 1.06 0.00 0.44 0.39 4 3255.41
Takeoff 100% 2860 16.74 1.06 0.83 0.00 0.39 y 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1206 4.10 1.06 22.36 2.21 -—- 0.05 3255.41
Approach 30% 3635 9.77 1.06 1.95 0.13 = 0.06 0.06 3255.41
PW2037 Climb out 85% 10373 23.96 1.06 0.34 0.02 === 0.09 0.08 3255.41
Takeoff 100% 12468 29.41 1.06 0.33 0.02 / 0.06 0.06 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1262 4.37 1.06 19.95 J 0.05 0.05 3255.41
Approach 30% 3937 10.49 1.06 1.42 0.12 0.07 0.06 3255.41
PW2040 Climb out 85% 11468 26.62 1.06 0.4 0.02 0.08 0.08 3255.41
Takeoff 100% 13905 35.04 1.06 M 0.01 0.06 0.05 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a Y.
Idle (Taxi) 7% 1388 4.49 A 23.05 2.13 === 0.15 0.14 3255.41
Approach 30% 4184 10.98 1.06 2.49 0.15 == 0.13 0.12 3255.41
PW2041 Climb out 70% 12345 28. 1.06 0.20 0.03 === 0.12 0.11 3255.41
Takeoff 100% 15362 2 1.06 0.20 0.03 = 0.12 0.11 3255.41
Notes: 3m, 11, 12h
Idle (Taxi) 7% 1 4.80 1.06 21.86 2.21 0.07 0.06 3255.41
Approach 30% 222 11.60 1.06 2.00 0.15 0.06 0.05 3255.41
PW4056 Climb out 85% " 15318 22.90 1.06 0.57 0.01 0.07 0.06 3255.41
Takeoff 100% 18587 28.10 1.06 0.44 0.07 0.08 0.07 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) I 7% 1690 4.90 1.06 20.32 1.91 -—- 0.07 0.06 3255.41
Approa;‘l 30% 5579 12.00 1.06 1.78 0.16 = 0.06 0.05 3255.41
PW4060 Cli ut 85% 16548 24.70 1.06 0.51 0.03 === 0.07 0.07 3255.41
eoff 100% 21008 32.80 1.06 0.37 0.12 = 0.08 0.08 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1667 3.78 1.06 42.61 12.49 0.11 0.10 3255.41
Approach 30% 5698 12.17 1.06 1.93 0.10 0.05 0.04 3255.41
PW406. Climb out 85% 16865 25.98 1.06 0.50 0.08 0.07 0.06 3255.41
Takeoff 100% 21627 34.36 1.06 0.61 0.09 0.08 0.07 3255.41
Notesy& 8,10, 12a
Idle (Taxi) 7% 1810 4.20 1.06 21.00 3.68 -—- 0.06 0.05 3255.41
Approach 30% 6310 11.00 1.06 0.40 0.23 == 0.05 0.05 3255.41
PW4074 Climb out 85% 18794 31.50 1.06 0.10 0.12 === 0.05 0.05 3255.41
Takeoff 100% 23008 38.10 1.06 0.10 0.12 = 0.07 0.07 3255.41

Notes

:3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 2421 3.80 1.06 26.34 3.59 0.06 0.05 | 3255.41
Approach 30% 6897 11.35 1.06 0.96 0.05 0.04 0.04 [ 3255
PWA4074D Climb out 85% 19611 32.71 1.06 0.35 0.02 0.05 0.04 | 3541
Takeoff 100% 24143 42.46 1.06 0.30 0.02 0.06 0.05 255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1841 4.20 1.06 20.20 3.45 006 4/ 005 | 3255.41
Approach 30% 6476 11.30 1.06 0.40 0.23 0. 0.05 | 3255.41
PWA4077 Climb out 85% 19460 32.50 1.06 0.10 0.12 706 0.05 [ 3255.41
Takeoff 100% 23960 39.80 1.06 0.10 0.12 0.08 0.07 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) % 2460 3.81 1.06 24.80 3.24 0.06 0.05 | 3255.41
Approach 30% 7079 11.63 1.06 0.86 0, 0.04 0.04 | 3255.41
PWA4077D Climb out 85% 20333 34.05 1.06 0.34 02 0.05 0.04 | 3255.41
Takeoff 100% 25175 44.68 1.06 029 # 002 0.06 0.05 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 1921 4.40 1.06 18.73 3.11 0.05 0.05 | 3255.41
Approach 30% 6944 12.00 198 0.40 0.23 0.05 0.05 | 3255.41
PWA4084 Climb out 85% 21341 0.10 0.12 0.07 0.06 | 3255.41
Takeoff 100% 27072 0.10 0.12 0.09 0.09 [ 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 2556 3.99 1.06 21.12 2.48 0.05 0.05 | 3255.41
Approach 30% 75 12.27 1.06 0.66 0.05 0.04 0.04 | 3255.41
PWA4084D Climb out 85% 94 37.78 1.06 0.32 0.02 0.05 0.05 | 3255.41
Takeoff 100% | 28230 51.39 1.06 0.28 0.02 0.07 0.06 | 3255.41
V.
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 2683 4.48 1.06 11.94 0.79 0.04 0.04 | 3255.41
Approach 30% 7770 12.74 1.06 0.55 0.05 0.04 0.04 | 3255.41
PWA4090 Climb out /7 85% 23778 41.17 1.06 0.31 0.02 0.06 0.05 [ 3255.41
Taky 100% 31159 57.52 1.06 0.27 0.02 0.09 0.08 [ 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) % 2548 7.78 1.06 6.48 0.00 0.04 0.03 | 3255.41
Approach 30% 8532 14.89 1.06 0.70 0.00 0.05 0.05 | 3255.41
PW4098 Climb out 85% 25754 36.45 1.06 0.21 0.00 0.07 0.07 | 3255.41
Takeoff 100% 32841 51.29 1.06 0.16 0.00 0.06 0.06 | 3255.41
Notes: 3b, 5}[10 12a
Idle (Taxi) % 1405 4.90 1.06 12.76 0.85 0.07 0.07 | 3255.41
Approach 30% 4706 11.10 1.06 1.09 0.17 0.07 0.06 | 3255.41
PW4152 Climb out 85% 14167 22.70 1.06 0.17 0.18 0.11 0.0 [ 3255.41
Takeoff 100% 17278 26.90 1.06 0.12 0.15 0.11 0.0 [ 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy SOt co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) 7% 1492 5.00 1.06 11.60 0.76 0.08 0.07 3255.41
Approach 30% 5135 11.60 1.06 0.90 0.29 0.08 0.07 3255.4
PW4156 Climb out 70% 15722 24.60 1.06 0.14 0.20 0.12 0.11 325
Takeoff 100% 19437 32.50 1.06 0.08 0.13 0.12 0.11 3985.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) 7% 1675 4.80 1.06 20.99 2.05 == 0.07 A 3255.41
Approach 30% 5413 11.80 1.06 1.88 0.16 = 0.06 4 0.05 3255.41
PW4158 Climb out 85% 15905 23.70 1.06 0.54 0.02 === 0. 0.07 3255.41
Takeoff 100% 19691 30.20 1.06 0.40 0.10 -—- .08 0.07 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1667 4.03 1.06 26.67 5.13 0.07 0.06 3255.41
Approach 30% 5984 14.10 1.06 1.86 0.18 0.05 0.04 3255.41
PW4164 Climb out 85% 17294 31.66 1.06 0.79 Ol 0.05 0.04 3255.41
Takeoff 100% 20841 38.57 1.06 0.69 fOS 0.05 0.05 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 1929 3.79 1.06 17.13 1.66 -—- 0.05 0.04 3255.41
Approach 30% 6151 12.10 1.06, 1.55 0.07 == 0.04 0.04 3255.41
PW4164-1D Climb out 85% 17770 20.97 ;ﬁ 0.17 0.00 === 0.06 0.05 3255.41
Takeoff 100% 21595 26.31 ﬁ06 0.16 0.00 = 0.06 0.05 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 1984 5.20 1.06 15.90 0.23 0.04 0.04 3255.41
Approach 30% 6421 12.10 1.06 2.40 0.00 0.04 0.04 3255.41
PW4168 Climb out 85% 18 20.20 1.06 0.20 0.00 0.09 0.08 3255.41
Takeoff 100% 89 26.90 1.06 0.10 0.00 0.10 0.09 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
Idle (Taxi) % 1984 5.20 1.06 15.90 0.23 === 0.04 0.04 3255.41
Approach 30% 6421 12.10 1.06 2.40 0.00 = 0.04 0.04 3255.41
PWA4168A Climb out 85% 18754 20.20 1.06 0.20 0.00 === 0.09 0.08 3255.41
Takeoff I 100% 22889 26.90 1.06 0.10 0.00 = 0.10 0.09 3255.41
Notes: 3b, 5, 6, 8, 10, 12a 4
A (Taxi) 7% 2000 4.08 1.06 14.78 1.09 0.04 0.04 3255.41
Approach 30% 6492 12.39 1.06 1.26 0.06 0.04 0.04 3255.41
PW4168-1D, -4168A-1D Climb out 85% 19032 22.31 1.06 0.18 0.00 0.06 0.06 3255.41
Takeoff 100% 23310 30.15 1.06 0.17 0.00 0.06 0.05 3255.41
Notes: 3b, 5, 6, 8, 19¥12a
Idle (Taxi) 7% 2024 4.18 1.06 14.04 0.95 -—- 0.04 0.04 3255.41
Approach 30% 6611 12.49 1.06 1.17 0.06 == 0.04 0.04 3255.41
PW4170 Climb out 85% 19445 22.84 1.06 0.18 0.00 === 0.06 0.06 3255.41
Takeoff 100% 23960 31.40 1.06 0.18 0.00 = 0.06 0.05 3255.41
:3b, 5, 6, 8, 10, 12a

/ Notes
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
ARG EEE Settin Thrust/hp | Rate (Ib/hr) I - 2
g p NOx SOy co VOC | HAP's | PMy | PM,s | GHG
Idle (Taxi) 7% 1690 4.90 1.06 20.32 1.91 0.07 0.06 | 3255.41
Approach 30% 5579 12.00 1.06 1.78 0.16 0.06 0.05 | 3255,
PWA4460 Climb out 85% 16548 24.70 1.06 0.51 0.03 0.07 0.07 | 32641
Takeoff 100% 21008 32.80 1.06 0.37 0.12 0.08 0.08 55.41
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 7% 865 3.08 1.06 24.68 0.01 010 4 0.09 | 3255.41
Approach 30% 2413 5.95 1.06 3.99 0.00 007/ | 007 [ 328541
PW6122A Climb out 85% 6825 13.40 1.06 0.72 0.00 ] 012 | 3255.41
Takeoff 100% 8310 17.04 1.06 0.74 0.00 /0.13 012 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12a y 4
Idle (Taxi) 7% 905 3.58 1.06 25.19 000 & - 0.09 0.08 | 3255.41
Approach 30% 2579 6.88 1.06 3.69 0.0 0.07 0.07 | 3255.41
PW6124A Climb out 85% 7452 15.85 1.06 081 | Mo 0.15 013 | 3255.41
Takeoff 100% 9278 21.03 1.06 0.68 0.00 0.15 0.13 | 325541
Notes: 3b, 5, 6, 8, 10, 12a 4
Idle (Taxi) 89 0.00 1.06 47416 | 173.15 60.00(S) | 54.00(S) | 3255.41
Approach 323 6.50 1, 384.83 6.41 47.95(S) | 43.16(S) | 3255.41
R-1820-82 Climb out 862 2.09 06 435.03 | 55.77 40.00(S) | 36.00(S) | 3255.41
Takeoff 1166 172 M 106 53173 | 108.89 20.00(S) | 18.00(S) | 3255.41
y 4
Notes: 3a, 4b (for PM,, and PM, : at all power settings), 5, 12h /
Idle (Taxi) 7% 2198 2.70 1.06 93.17 75.18 0.47 0.42 | 3255.41
Approach 30% 8.05 1.06 26.38 8.89 0.53 048 | 3255.41
RB211-22B Climb out 85% 25.63 1.06 4.14 0.45 0.13 012 | 3255.41
Takeoff 100% 34.32 1.06 2.48 0.41 0.15 0.13 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h
Idle (Taxi) 7% 1905 4.20 1.06 12.39 2.24 0.05 0.05 | 3255.41
Approach 30% 5000 9.80 1.06 1.56 0.81 0.09 0.08 | 3255.41
RB211-524B Series Climb out 4 85% 14206 38.20 1.06 0.33 0.30 0.10 0.09 [ 3255.41
Tay 100% 17540 52.30 1.06 0.70 0.45 0.14 012 | 325541
Notes: 3b, 5, 6, 8, 10, 12h 4
# Idie (Taxi) 7% 2381 3.37 1.06 81.00 62.33 0.38 0.34 | 3255.41
¥ Approach 30% 5873 10.40 1.06 18.90 5.08 0.30 0.27 | 3255.41
RB211-524C2 Climb out 85% 16032 32.30 1.06 1.63 0.25 0.11 0.0 [ 3255.41
Takeoff 100% 19683 41.90 1.06 0.66 0.00 0.11 0.10 | 325541
Notes: 3b, 5, 6, , 12h
Idle (Taxi) 7% 2381 4.11 1.06 73.80 53.43 0.33 0.30 | 3255.41
Approach 30% 5873 9.65 1.06 16.90 5.52 0.32 0.29 | 3255.41
RB211-524D4 Climb out 85% 15952 41.00 1.06 1.18 0.48 0.11 0.0 [ 3255.41
Takeoff 100% 19921 56.90 1.06 0.51 0.00 0.09 0.08 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 2064 4.63 1.06 13.74 1.02 0.05 0.04 | 3255.41
Approach 30% 5556 9.56 1.06 1.01 0.43 0.11 0.0 | 3255
RB211-524G Climb out 85% 16508 40.54 1.06 0.43 0.31 0.13 012 | 3gfa
Takeoff 100% 20794 58.71 1.06 0.59 0.45 0.13 0.12 255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 2064 4.00 1.06 28.82 4.54 008 4 007 [ 325541
Approach 30% 5873 9.68 1.06 117 0.00 0. 0.08 | 3255.41
RB211-524G-T Climb out 85% 16667 21.80 1.06 0.14 0.03 5 014 | 3255.41
Takeoff 100% 20794 28.43 1.06 0.16 0.00 0.14 012 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) % 2064 4.78 1.06 11.75 0.85 0.05 0.04 | 3255.41
Approach 30% 5635 10.26 1.06 0.99 0, 0.11 010 | 3255.41
RB211-524H Climb out 85% 17222 46.31 1.06 0.38 38 0.13 012 | 3255.41
Takeoff 100% 21667 65.84 1.06 087 4 039 0.13 011 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 2064 4.16 1.06 26.17 3.8L 0.07 0.06 | 3255.41
Approach 30% 6111 9.91 198 1.05 0.00 0.09 0.08 | 3255.41
RB211-524H-T Climb out 85% 17619 0.14 0.02 0.15 014 | 3255.41
Takeoff 100% 22302 0.18 0.00 0.14 012 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h
Idle (Taxi) % 1587 3.44 1.06 18.79 1.66 0.06 0.05 | 3255.41
Approach 30% 42 6.37 1.06 0.48 0.51 0.09 0.08 | 3255.41
RB211-535C Climb out 85% 67 24.89 1.06 0.27 0.16 0.08 0.07 | 3255.41
Takeoff 100% | 414286 33.71 1.06 0.70 0.29 0.10 0.09 | 3255.41
V.
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 1429 3.46 1.06 13.31 0.43 0.05 0.05 | 3255.41
Approach 30% 4127 6.78 1.06 114 0.05 0.06 0.06 | 3255.41
RB211-535E4 Climb out /7 85% 11984 32.06 1.06 0.50 0.01 0.07 0.06 | 3255.41
Taky 100% 14762 44.88 1.06 0.77 0.00 0.06 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 1008 3.60 1.06 3177 4.24 0.16 015 | 3255.41
Approach 30% 2206 7.20 1.06 2.65 0.21 0.22 020 | 3255.41
Spey Mk511 Climb out 85% 5762 17.30 1.06 0.63 0.14 0.24 022 | 3255.41
Takeoff 100% 7071 22.70 1.06 0.12 0.10 0.23 021 | 3255.41
Notes: 3b, 5}[10 12h
Idle (Taxi) % 762 3.70 1.06 29.30 2.14 0.18 016 | 3255.41
Approach 30% 1754 6.80 1.06 3.70 0.33 0.35 0.32 | 3255.41
Spey Mk555 Climb out 85% 4698 16.50 1.06 0.70 0.17 0.35 031 | 3255.41
Takeoff 100% 5833 21.90 1.06 0.30 0.33 0.32 028 | 3255.41

Notes: 3b, 5, 6, 8, 10, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrust/hp | Rate (Ib/hr) | NO SOt co VOC HAP's PM PM 2
X X 10 2.5 GHG
Ground Idle 145 1.58 1.06 3151 | 66.80 1.44(S) | 1.30(S) | 3255.41
Flight Idle 222 2.53 1.06 37.79 15.61 2.95(S) | 2.66(S) | 3255,
T53-L-11D Normal Rated - 645 6.43 1.06 6.83 0.66 - 0.31(S) | 0.28(S) | 328641
Military 685 6.34 1.06 3.34 0.30 0.36(S) | 0.32(S) 55.41
Takeoff --- 690 7.75 1.06 3.85 0.31 --- 0.36(S) | 0.32(S 3255.41
Notes: 3i, 4q (for PM,, and PM, « for all power settings), 5, 12h //
Idle (Taxi) 7% 160 1.58 1.06 31.45 64.28 --- 1.44 " 1.30 3255.41
Approach 30% 227 2.52 1.06 37.71 15.02 -—- y 2.66 3255.41
T53-L-13 Climb out 70% 694 6.33 1.06 3.59 0.30 === 1 0.28 3255.41
Takeoff 90% 696 7.73 1.06 3.59 0.30 === / 0.36 0.32 3255.41
Notes: 3m, 11, 12h y 4
4
Idle (Taxi) 7% 829 7.33 1.06 5.73 0.86 l' --- 0.12 0.11 3255.41
Approach 30% 1036 7.12 1.06 4.70 O.V -—- 0.22 0.20 3255.41
T56 Series | Intermediate 70% 1824 9.61 1.06 2.84 lél --- 0.28 0.25 3255.41
Military 90% 2059 9.87 1.06 2.82 0.31 -—- 0.28 0.25 3255.41
Notes: 3m, 11, 12h y 4
4
Idle (Taxi) 7% 986 6.05 1.06 6.50 0.90 --- 0.12 0.11 3255.41
Approach 30% 1262 9.10 1[ 2.79 0.44 -—- 0.19 0.17 3255.41
T56 Series 111 Intermediate 70% 2210 12.19 I.OG 1.47 0.26 = 0.24 0.22 3255.41
Military 90% 2476 12.76 ¢ 1.06 1.47 0.26 === 0.26 0.23 3255.41
p 4
Notes: 3m, 11, 12h 4
Idle (Taxi) 5% 724 7.58 1.06 5.06 0.08 0.070 3.64 1.88 3255.41
Approach 15% 88 7.54 1.06 3.89 0.06 0.052 3.85 2.18 3255.41
T56-A-7 Intermediate 61% 2 9.15 1.06 1.94 0.02 0.018 1.46 0.56 3255.41
Military 90% 2262 12.46 1.06 2.30 0.01 0.005 1.22 0.33 3255.41
Notes: 3c, 10, 12e
4
Idle 7% 794 3.90 1.06 32.00 24.15 = 0.83 0.75 3255.41
Approach 30% 830(C) 4.40 1.06 22.20 14.26 0.97 087 | 3255.41
T56-A-9 Intermety 70% 1825 9.20 1.06 2.40 0.58 === 0.51 0.46 3255.41
Militar 100% 1905 9.30 1.06 2.10 0.46 === 0.50 0.45 3255.41
p 4
Notes: 3g, 5, 12d 4
V4
/ Idle (Taxi) 5% 324 3.72 1.06 30.39 15.85 - 0.43 0.39 3255.41
y Approach 15% 839 6.79 1.06 3.49 0.92 --- 0.28 0.25 3255.41
T56-A-14 Intermediate 61% 1409 10.30 1.06 1.07 0.04 - 0.17 0.15 3255.41
Military 90% 1563 12.05 1.06 0.95 0.04 --- 0.16 0.14 3255.41
Notes: 3m, 12h &
Idle (Taxi) % 794 3.90 1.06 32.00 24.15 -—- 0.83 0.75 3255.41
Approach 30% 1185(C) 4.40 1.06 22.20 14.26 0.97 087 | 3255.41
T56-A-15 Intermediate 70% 1825 9.20 1.06 2.40 0.58 === 0.51 0.46 3255.41
Military 90% 2302 9.30 1.06 2.10 0.46 --- 0.50 0.45 3255.41
Notes: 3g, 5, 8, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Ground Idle 756 6.35 1.06 5.65 1.40 0.83(S) | 0.75(S) | 3255.41
Flight Idle 836 6.52 1.06 4.54 1.09 0.97(S) | 0.87(S)
T56-A-16 75% 1996 9.93 1.06 0.42 0.20 0.51(S) | 0.46(S)
100% 2136 10.29 1.06 0.68 0.14 0.50(S) | 0.45(S)
Military 2219 10.45 1.06 0.65 0.16 0.50(S) | 0.45( 3255.41
Notes: 3i, 4r (for PM,, and PM, = for all power settings), 5, 12| //
Idle 133 1.50 1.06 169.17 111.54 --- 0.75 l' 0.68 3255.41
Normal Cruise 757 6.34 1.06 7.66 1.82 --- y 0.71 3255.41
T58-GE-5 Intermediate (Military) 821 6.70 1.06 6.82 3.78 == 297 0.88 3255.41
Power Takeoff 886 7.22 1.06 5.64 0.91 --- 0.90 0.81 3255.41
Notes: 3a, 5, 12d y 4
Idle 132 1.43 1.06 178.44 149.9 0.75(S) | 0.68(S) | 3255.41
Approach 581 4.47 1.06 17.28 1, 0.79S) | 0.71(5) | 3255.41
T58-GE-8F Cruise 627 4.68 1.06 14.13 ﬁaz 0.79(S) | 0.71(S) | 3255.41
Max Continuous 685 4.90 1.06 12.96 & 0.84 0.79(S) | 0.71(S) | 3255.41
Takeoff 786 5.47 1.06 y 0.46 0.97(S) | 0.88(S) | 3255.41
Notes: 3i, 40 (PM,, and PM, : at all power settings), 5, 12h
Ground Idle 150 3.03 1.06 139.73 47.05 --- 0.75(S) | 0.68(S) | 3255.41
60% Normal 656 7.88 198 14.56 0.44 - 0.79(S) | 0.71(S) [ 3255.41
T58-GE-16 75% Normal 779 10.89 0.72 --- 0.79(S) | 0.71(S) | 3255.41
90% Normal 890 9.10 0.96 --- 0.90(S) | 0.81(S) | 3255.41
Military 1020 7.73 1.52 --- 0.90(S) | 0.81(S) | 3255.41
Notes: 3i, 40 (PM,, and PM, s at all power settings), 5, 12d
Ground Idle 61 1.42 1.06 79.15 23.35 0.83(S) | 0.75(S) | 3255.41
Flight Idle x 1.89 1.06 61.83 12.02 0.83(S) | 0.75(S) | 3255.41
T63-A-5A 30% 5 2.90 1.06 38.59 3.76 0.97(S) | 0.87(S) | 3255.41
60% f 157 4.11 1.06 20.79 0.78 0.51(S) | 0.46(S) | 3255.41
Military -— 4 215 5.07 1.06 7.54 0.09 0.50(S) | 0.45(S) | 3255.41
Notes: 3i, 4r (PM,, and PM, : at all power settings), 5, 12h//
Idle / 337 3.86 1.06 48.66 15.01 --- 0.30 0.27 3255.41
75% hp 1039 8.95 1.06 4.72 0.89 - 0.58 0.52 3255.41
T64-GE-6B 1257 10.42 1.06 2.86 0.82 --- 0.72 0.64 3255.41
1390 11.15 1.06 2.30 0.74 --- 0.79 0.71 3255.41
Notes: 3a, 4t (PM,oand PM, - at allpofsettings), 5,12h
Ground Idle 2% 298 1.11 1.06 76.46 1.26 0.853 2.36 2.14 3255.41
75% Normal 34% 941 6.85 1.06 7.85 0.05 0.037 1.97 0.45 3255.41
T64-GE-100 Normal 81% 1698 9.46 1.06 2.21 0.01 0.008 1.61 0.88 3255.41
Military 90% 1848 11.30 1.06 2.17 0.01 0.010 0.92 0.09 3255.41
Notes: 3c, 5, 12
4
Idle 260 2.62 1.06 51.83 19.87 --- 2.36(S) | 2.14(S) | 3255.41
75% hp === 1287 8.54 1.06 1.94 0.40 == 1.97(S) 0.45(S) 3255.41
T64-GE-413 Normal Rated 1511 9.65 1.06 1.20 0.38 --- 1.61(S) | 0.88(S) | 3255.41
Intermediate 1661 10.92 1.06 0.67 0.39 - 1.61(S) [ 0.88(S) | 3255.41
Maximum 1721 11.42 1.06 0.49 0.31 --- 1.61(S) | 0.88(S) [ 3255.41
Notes: 3i, 4t (PM,, and PM, - at all power settings), 5, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle 269 2.12 1.06 74.33 28.00 2.36(S) | 2.14(S) | 3255.41
75% 1493 8.09 1.06 2.10 0.15 1.61(S) | 0.88(S) | 325548
T64-GE-415 Normal Rated 1730 9.29 1.06 1.50 0.09 1.61(S) | 0.88(S) .41
Military 1916 9,99 1.06 1.29 0.32 0.92(S) | 0.09(5) 55.41
Max. Rated --- 2005 10.83 1.06 1.47 0.22 --- 0.92(S) 3255.41
Notes: 3i, 4t (PM,, and PM,  at all power settings), 5, 12h
Idle (Taxi) 238 7.40 1.06 23.80 8.51 -—- 3255.41
Approach 476 8.50 1.06 17.20 0.92 = 3255.41
T76-G-10 Intermediate 794 9.90 1.06 5.90 0.12 === 3255.41
Military 873 10.30 1.06 2.30 0.12 -—- 3255.41
Notes: 3g, 5, 7, 8, 12h y 4
4
Idle (Taxi) 397 7.40 1.06 23.80 8.51 / 0.38 0.34 3255.41
Approach 476 8.50 1.06 17.20 y 0.50 0.45 3255.41
T76-G-12 Intermediate 794 9.90 1.06 5.90 12 0.63 0.57 3255.41
Military 857(C) 10.30 1.06 230 M 012 0.71 0.64 3255.41
4
Notes: 3g, 5, 7, 8, 12h 4
Idle (Taxi) 238 7.40 1.06 23.80 8.51 -—- 0.38 0.34 3255.41
Approach 476 8.50 1[ 17.20 0.92 --- 0.50 0.45 3255.41
T76-G-418 Intermediate 794 9.90 .06 5.90 0.12 === 0.63 0.57 3255.41
Military 873 10.30 1.06 2.30 0.12 = 0.71 0.64 3255.41
Notes: 39, 5, 7, 8, 12h 4
Idle (Taxi) 397 7.40 1.06 23.80 8.51 0.38 0.34 3255.41
Approach 47, 8.50 1.06 17.20 0.92 0.50 0.45 3255.41
T76-G-419 Intermediate 4 9.90 1.06 5.90 0.12 0.63 0.57 3255.41
Military 57(C) 10.30 1.06 2.30 0.12 0.71 0.64 3255.41
V.
Notes: 3g, 5, 7, 8, 12h 4
4
Ground Idle 136 2.21 1.06 27.94 10.99 -—- 0.44 0.40 3255.41
Flight Idle 141 2.84 1.06 29.08 8.97 0.44(C) | 0.40(C) | 3255.41
T400-CP-400 Cruise 279 4.66 1.06 1.79 0.00 === 0.36 0.32 3255.41
Intermediate itary) 406 591 1.06 0.00 0.00 = 0.25 0.22 3255.41
Max 1069 11.51 1.06 0.00 0.22 -—- 0.28 0.25 3255.41
Notes: 3a, 4a (for PM,, and PM, - at Fliht Idle power setting only), 5, 12h
/ Idle 362 4.15 1.06 8.35 0.12 1.58 1.42 3255.41
Flight Idle --- 663 6.05 1.06 3.47 0.02 --- 1.58 1.42 3255.41
T406-AD-400 Intermediate 948 7.87 1.06 1.82 0.02 1.58 1.42 3255.41
Max Continuous 2507 18.03 1.06 0.29 0.01 1.58 1.42 3255.41
Notes: 3f (tw military designation of the AE1107C engine), 8, 12d
Idle 432 5.36 1.06 10.46 0.54 -—- 0.12 0.11 3255.41
Approach 348 5.36 1.06 10.46 0.54 === 0.21 0.19 3255.41
700-GE-401, -401C Climb out 443 5.60 1.06 10.11 0.53 === 0.46 0.41 3255.41
Takeoff 442 5.59 1.06 10.15 0.53 --- 0.53 0.48 3255.41

Notes: 3m, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrust/hp | Rate (Ib/hr) | NO SOt co VOC HAP's PM PM 2
X X 10 2.5 GHG
Ground Idle 4% 134 3.36 1.06 46.24 0.50 0.471 1.48 0.98 3255.41
Flight Idle 56% 469 10.95 1.06 5.12 0.02 0.014 1.26 0.07 3255,
T700-GE-700 Flight Max 82% 626 11.87 1.06 3.51 0.01 0.009 2.22 0.93 3285.41
Overspeed 100% 725 11.43 1.06 2.81 0.01 0.015 2.61 121 255.41
Notes: 3c, 10, 12e 4
.4
Idle (Taxi) % 873 2.50 1.06 24.10 3.91 - 0.16 4 0.15 3255.41
Approach 30% 1825 5.70 1.06 3.90 1.04 - 0. 0.47 3255.41
TAY Mk611-8, -Mk620-15 Climb out 85% 5000 16.80 1.06 0.80 0.35 - 48 0.43 3255.41
Takeoff 100% 6032 21.10 1.06 0.70 0.92 - 0.56 0.50 3255.41
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) % 944 1.70 1.06 33.77 3.78 0.06 0.06 3255.41
Approach 30% 2016 4.55 1.06 6.54 100 0.14 0.12 3255.41
TAY Mk650-15 Climb out 85% 5675 16.47 1.06 2.01 ﬁw --- 0.41 0.37 3255.41
Takeoff 100% 6937 19.81 1.06 174 4 043 0.42 0.38 3255.41
4
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) 873 2.30 1.06 72.00 71.30 - 0.01 0.01 3255.41
Approach 2064 9.20 2.42 - 0.05 0.05 3255.41
TF30-P-3 Intermediate 4921 1.30 0.12 === 0.45 0.41 3255.41
Military 6191 0.80 0.03 - 0.40 0.36 3255.41
Afterburner 38413 4.06 0.01 - 0.15 0.14 3255.41
Notes: 3g, 5, 7, 8, 12h
Idle (Taxi) <75% 689 131 1.06 68.21 21.53 0.02(S) | 0.02(S) | 3255.41
75% Thrust 75% 35! 6.68 1.06 6.31 3.40 0.12(S) | 0.11(S) [ 3255.41
TF30-P-6B Normal Rated 75-99% 00 8.06 1.06 5.55 1.61 0.44(S) | 0.40(S) | 3255.41
Intermediate (Military) | 100% | #” 6835 12.04 1.06 3.09 1.16 0.35(S) | 0.32(S) [ 3255.41
V.
Notes: 3a, 4u (for PM,, and PM, - at all power settings), 5, %umes 100% thrust at Intermediate setting), 12h
Idle (Taxi) / 952 3.00 1.06 53.00 34.50 - 0.02 0.02 3255.41
Approach === 2064 6.10 1.06 11.50 3.68 == 0.12 0.11 3255.41
TF30-P-7 --- 5714 14.00 1.06 1.20 0.23 === 0.44 0.40 3255.41
7222 20.00 1.06 0.80 0.12 - 0.35 0.32 3255.41
38413 3.10 1.06 4.00 0.01 - 0.15 0.14 3255.41
Notes: 3g, 5, 7, 8, 12h
Idle (Taxi) 952 3.00 1.06 53.00 34.50 0.02 0.02 3255.41
Approach 2064 6.10 1.06 11.50 3.68 0.12 0.11 3255.41
TF30-P-9 Intermediate 5714 14.00 1.06 1.20 0.23 0.44 0.40 3255.41
Military 8730 20.00 1.06 0.80 0.12 0.35 0.32 3255.41
Afterburner === 545525 3.10 1.06 4.00 0.01 == 0.15 0.14 3255.41
Notes: 3g, 5, 120
.4
Idle (Taxi) 1260 2.86 1.06 47.62 21.72 - 26.27 23.64 | 3255.41
Approach 2849(C) 7.91(C) 1.06 | 33.79(C) [ 15.35(C) - 25.60(C) | 23.04(C) | 3255.41
TF30-P-100 Intermediate 6650 20.00 1.06 0.71 0.12 - 24.00 21.60 | 3255.41
Military === 7120 28.01 1.06 0.70 0.11 == 8.34 7.51 3255.41
Afterburner 42850 4.47 1.06 24.80 2.30 - 5.36 4.82 3255.41

Notes

: 3a, 5, 11 (assumes 100% thrust at Takeoff power setting), 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) <30% 827 4.00 1.06 100.00 88.44 0.51 0.46 3255.41
30% 30% 2003 7.00 1.06 36.20 12.54 0.82 0.74
TF30-P-103 75% 75% 4119 15.10 1.06 5.50 0.36 --- 0.20 0.18
100% 100% 5541 20.10 1.06 2.10 0.10 16.34 14.70
Afterburner-1 >100% 14292 11.20 1.06 77.20 32.20 --- 14.63(C) | 13.17( 3255.41
Notes: 30, 4a (PM,,and PM,  at afterburner setting only), 5, 6, 8, 10, 12¢
Idle (Taxi) 5% 761 2.93 1.06 48.49 9.77 4.292 1.24 l' 111 3255.41
Approach 23% 1727 6.19 1.06 20.73 1.36 0.756 1 1.37 3255.41
TF30-P-109 Intermediate 47% 2921 9.58 1.06 5.17 0.27 0.027 Y04 1.47 3255.41
Military 99% 6263 23.63 1.06 0.71 0.14 0.005 0.92 0.82 3255.41
Afterburner-5 >99% 38460 4.89 1.06 6.19 0.07 0.00, 0.51 0.46 3255.41
Notes: 31, 8, 12e y 4
Idle (Taxi) 999 2.40 1.06 68.17 44.20 26.53 23.87 3255.41
75% rpm --- 1448 3.66 1.06 38.60 1J,I --- 24.03 21.63 3255.41
TF30-P-412A 90% rpm 3597 9.62 1.06 6.34 AQ 15.01 13.51 3255.41
Intermediate (Military) 7394 16.66 1.06 212 4 o011 8.34 7.51 3255.41
Afterburner --- 40000 6.75 1.06 15.V 1.15 --- 17.33 15.60 3255.41
Notes: 3a, 5, 12h 4
Idle (Taxi) <30% 846 1.77 1.06 88.53 105.76 -—- 5.20 4.68 3255.41
Approach 30% 3797 7.30 iLl 9.01 4.36 --- 13.98 12.59 3255.41
TF33-P-3, -P-5 Climb out 85% 7323 9.00 .06 1.80 0.46 === 14.00 12.60 3255.41
Takeoff 100% 9979 11.00 1.06 1.30 0.35 = 8.00 7.20 3255.41
Notes: 3a, 5, 8, 11, 12h y 4
Idle (Taxi) 4% 1093 0.78 1.06 134.96 5.32 4.913 6.13 3.80 3255.41
Approach 45% 48; 7.12 1.06 9.67 0.24 0.220 3.68 1.46 3255.41
TF33-P-7 Intermediate 58% 6 8.10 1.06 4.16 0.06 0.080 5.28 172 3255.41
Military 73% I 8264 10.29 1.06 1.49 0.02 0.044 3.58 1.23 3255.41
V.
Notes: 3¢, 5, 12e 4
Idle (Taxi) 1120 1.39 1.06 95.06 90.91 -—- 4.98 4.48 3255.41
Approach === 4140 6.37 1.06 5.24 1.37 == 3.55 3.20 3255.41
TF33-P-9 Intermediaty 8960 7.88 1.06 2.11 1.50 === 3.15 2.84 3255.41
Militaj 9630 12.08 1.06 0.00 0.55 = 3.67 3.30 3255.41
Notes: 3f, 5, 8, 12d 4
Idle (Taxi) 1108 1.50 1.06 136.96 131.16 6.13 5.52 3255.41
Approach --- 2794 6.22 1.06 14.60 3.62 --- 5.46 4.91 3255.41
TF33-P-100 Intermediate 8069 8.47 1.06 2.96 0.39 5.29 4.76 3255.41
Military 10856 11.49 1.06 1.19 0.25 2.93 2.64 3255.41
Notes: 3f, 8y
Idle (Taxi) 5% 1114 1.39 1.06 95.02 3.42 3.006 4.96 4.06 3255.41
Approach 49% 4737 6.37 1.06 5.24 0.11 0.166 SED 1.66 3255.41
TF33-P-102 Intermediate 59% 5782 7.88 1.06 2.11 0.06 0.098 3.15 1.42 3255.41
Military 75% 7561 12.08 1.06 0.00 0.02 0.099 2.52 1.02 3255.41
Notes: 3c, 5, 12e
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
ARG EEE Settin Thrust/hp | Rate (Ib/hr) I - 2
g P NOyx SOy Cco VOC HAP's PMyo PM,5 GHG
Idle (Taxi) 7% 1065 1.80 1.06 117.03 106.96 4.98 4.48 3255.41
Approach 30% 3912 5.84 1.06 12.37 1.74 3.55 3.20
TF33-P-102A Intermediate 70% 6985 8.74 1.06 2.01 0.95 --- 3.15 2.84
Military 100% 8756 12.39 1.06 0.45 0.53 3.67 3.30
V.
Notes: 3f, 8, 11, 12h 4
Idle (Taxi) 900 1.39 1.06 95.06 90.91 -—- 4.98 4.48 3255.41
Approach 3800 6.37 1.06 5.24 1.37 = 3.5 3.20 3255.41
TF33-P-103 Intermediate 6240 7.88 1.06 2.11 1.50 === 2.84 3255.41
Military 7440 12.08 1.06 0.00 0.55 -—- 3.67 3.30 3255.41
Notes: 3f, 5, 8, 12d y 4
Idle (Taxi) 390 2.10 1.06 106.70 | 3945 f - 8.13(S) | 3.60(S) | 3255.41
Approach 920 5.70 1.06 16.30 219 | - 6.21(5) | 2.12(5) | 3255.41
TF34-GE-100 Intermediate 460 2.60 1.06 78.00 | 235 8.93(S) | 6.95(S) | 3255.41
Military 2710 10.70 1.06 2.20 / 0.12 2.66(S) | 1.68(S) | 3255.41
Notes: 3g, 4v (PM,, and PM, : at all power settings), 5, 12h I
Idle (Taxi) 7% 498 0.32 1.06 l' 65.62 2.24 2.052 8.13 3.60 3255.41
Approach 28% 933 3.09 1. 27.92 1.44 1.371 6.21 2.12 3255.41
TF34-GE-100A Intermediate 46% 1512 5.61 706 8.88 0.13 0.095 8.93 6.95 3255.41
Military 78% 2628 9.11 1.06 3.94 0.07 0.098 2.66 1.68 3255.41
Notes: 3¢, 10, 12¢ y 4
Idle (Taxi) 10%(C) 458 1.69 1.06 90.98 17.24 8.13(S) | 3.60(S) | 3255.41
Approach 30%(C) | 1201 298C) | 106 [7208¢C)[1351C) [ - 6.21(5) | 2.12(5) | 3255.41
TF34-GE-400 Intermediate 700%(C) | 269lC) | 557(C) | 1.06 [34.29(C) | 6.05(C) 2.66(S) | 1.68(S) | 3255.41
Military 100%(C) 800 7.51 1.06 5.95 0.45 2.66(S) | 1.68(S) | 3255.41
Notes: 3i, 4v (PM,, and PM, ; at all power settings), 5, 12h /
Idle (Taxi) / 7% 1448 3.37 1.06 58.43 3.44 2.615 2.80 2.49 3255.41
Approach N 1% 10477 24.91 1.06 0.77 0.03 0.022 1.20 0.44 3255.41
TF39-GE-1C Intermediate / 87% 12541 28.16 1.06 1.53 0.03 0.015 0.89 0.37 3255.41
M ilitay 94% 13862 32.66 1.06 1.29 0.03 0.022 1.18 0.77 3255.41
Notes: 3¢, 10, 12¢ 4
/ Idle (Taxi) 1032 1.50 1.06 119.00 105.80 0.15 0.14 3255.41
" Approach 3492 6.80 1.06 10.20 2.53 0.36 0.32 3255.41
TF41-A-1 Intermediate 5873 12.00 1.06 3.70 0.46 0.52 0.47 3255.41
Military 8413 21.00 1.06 1.80 0.23 0.67 0.60 3255.41
Notes: 3g, S,y
Idle (Taxi) <30% 1047 4.00 1.06 176.00 114.54 -—- 0.65 0.59 3255.41
30% 30% 2704 8.90 1.06 45.00 11.62 === 0.73 0.66 3255.41
TF41-A-2 75% 75% 5810 23.80 1.06 4.70 0.10 === 16.94 15.25 3255.41
100% 100% 8086 32.90 1.06 3.20 0.09 --- 28.60 25.74 3255.41
Notes: 30, 5, 6, 8, 10, 12¢
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setti Thrust/hp | Rate (Ib/h n - 2
etting rust/hp | Rate (Ib/hr) | NO, SO co VOC | HAP's | PMy | PM,s | GHG
Idle (Taxi) 206 3.50 1.06 47.80 8.54 0.13(S) | 0.12(S) | 3255.41
Approach 571 6.90 1.06 15.56 1.41 0.13(S) | 0.12(5) | 3255,
TFE731-2, -2A Intermediate 1476 16.08 1.06 1.62 0.07 0.09(S) 0.08(S) | 32841
Military 1786 19.15 1.06 1.13 0.06 0.09(S) | 0.08(S) 55.41
Notes: 3f, 4w (PM,, and PM, ¢ at all power settings), 12h I
Idle (Taxi) 7% 190 2.82 1.06 58.60 23.05 0.13(S) #£0.12(S) | 3255.41
Approach 30% 532 5.90 1.06 22.38 4.90 --- 0.09 0.08(S) | 3255.41
TFE731-2-2B Climb out 85% 1373 13.08 1.06 2.03 0.15 --- 049(S) 0.08(S) | 3255.41
Takeoff 100% 1627 15.25 1.06 1.39 0.13 --- .08(S) 0.08(S) | 3255.41
Notes: 3b, 4w (PM,, and PM, = for all power settings), 5, 6, 8, 10, 12 I
Idle (Taxi) 7% 206 3.72 1.06 47.70 1040 ff - 0.13(S) | 0.12(S) | 3255.41
Approach 30% 571 6.92 1.06 15.56 160 [ - 0.09(S) | 0.08(S) | 3255.41
TFE731-3 Climb out 85% 1476 16.02 1.06 1.62 ﬂS 0.09(S) 0.08(S) | 3255.41
Takeoff 100% 1786 19.15 1.06 1.13 0.07 0.08(S) 0.08(S) | 3255.41
Notes: 3b, 4w (PM,, and PM, - for all power settings), 5, 6, 8, 10, 12| I
Idle (Taxi) <40% 25 0.39 1.06 1293.70 78.29 - 60.00(S) | 54.00(S) | 3255.41
Approach 40% 99 1.39 1, 126157 | 15.39 47.95(5) | 43.16(S) | 3255.41
TIO-540-J2B2 Climb out 75-100% 205 0.24 .06 1470.90 19.12 --- 40.00(S) | 36.00(S) | 3255.41
Takeoff 100% 260 036 4 1.06 1442.05 14.21 —- 20.00(S) | 18.00(S) | 3255.41
y 4
Notes: 3a, 4b (PM,, and PM, < at all power settings), 5, 11, 12h y 4
Idle (Taxi) <30% 105 2.57 1.06 64.10 | 104.92 0.50(S) | 0.45(S) | 32855.41
Approach 30% 22 8.27 1.06 16.59 3.08 0.10(S) | 0.09(S) | 3255.41
TPE331-2 Climb out 90% 9.92 1.06 1.37 0.46 0.25(S) | 0.23(5) | 3255.41
Takeoff 100% 405 10.22 1.06 0.94 0.45 0.24(S) 0.22(S) | 3255.41
Notes: 3a, 4p (PM,, and PM, : at all power settings), 5, 11, 12h
Idle (Taxi) <30% 112 2.86 1.06 61.52 90.97 --- 2.68 241 3255.41
Approach 30% 250 9.92 1.06 6.96 0.74 --- 2.40 2.16 3255.41
TPE331-3 Climb out I 90% 409 11.86 1.06 0.98 0.17 --- 1.47 1.32 3255.41
Tay 100% 458 12.36 1.06 0.76 0.13 --- 1.75 1.57 3255.41
Notes: 3a, 5, 11, 12h 4
/ Idle (Taxi) 7% 1825 5.96 1.06 10.50 0.16 0.04 0.04 3255.41
d Approach 30% 4762 11.37 1.06 0.66 0.05 0.05 0.05 3255.41
Trent 553-61 Climb out 85% 13730 30.98 1.06 0.44 0.01 0.06 0.05 3255.41
Takeoff 100% 16746 40.55 1.06 0.18 0.02 0.06 0.05 3255.41
Notes: 3b, 5, 6, , 12h
Idle (Taxi) 7% 1825 6.09 1.06 9.96 0.15 --- 0.04 0.04 3255.41
Approach 30% 4921 11.68 1.06 0.54 0.05 === 0.05 0.05 3255.41
Trent 556-61 Climb out 85% 14524 33.25 1.06 0.38 0.01 --- 0.06 0.05 3255.41
Takeoff 100% 17778 44.77 1.06 0.17 0.02 == 0.06 0.05 3255.41
Notes: 3b, 5, 6, 8, 10, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine .
Setting Thrust/hp | Rate (Ib/hr) NOy Soxl co VOC HAP's PMyq PM, 5 GHG?
Idle (Taxi) % 2143 4.52 1.06 20.22 217 0.05 0.05 | 3255.41
Approach 30% 6429 10.01 1.06 1.02 0.01 0.06 0.05 | 3255
Trent 768 Climb out 85% 19286 24.66 1.06 0.15 0.01 0.08 007 | 384
Takeoff 100% 26572 31.25 1.06 0.18 0.00 0.07 0.06 255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 2222 471 1.06 17.94 1.68 005 47 005 [ 3255.41
Approach 30% 6746 10.30 1.06 0.89 0.01 0. 0.05 | 3255.41
Trent 772 Climb out 85% 20476 26.44 1.06 0.16 0.00 708 0.07 | 3255.41
Takeoff 100% 25397 34.38 1.06 0.20 0.00 0.07 0.06 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) % 2222 4.64 1.06 19.66 2.05 0.05 0.05 | 3255.41
Approach 30% 6984 10.43 1.06 0.86 0, 0.05 0.05 | 3255.41
Trent 875 Climb out 85% 20397 26.55 1.06 0.16 00 0.06 0.05 | 3255.41
Takeoff 100% 24603 33.32 1.06 019 J 0.00 0.06 0.05 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 2222 4.75 1.06 18.42 178 0.05 0.05 | 3255.41
Approach 30% 7143 10.59 198 0.80 0.00 0.05 0.05 | 3255.41
Trent 877 Climb out 85% 21111 0.16 0.00 0.06 0.05 | 3255.41
Takeoff 100% 25476 0.20 0.00 0.05 0.05 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h
Idle (Taxi) % 2460 5.04 1.06 15.19 115 0.05 0.04 | 3255.41
Approach 30% 76 11.07 1.06 0.65 0.00 0.05 0.05 | 3255.41
Trent 884 Climb out 85% 37 30.63 1.06 0.18 0.00 0.06 0.05 | 3255.41
Takeoff 100% | 428254 40.05 1.06 0.24 0.00 0.05 0.05 | 3255.41
V.
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 2381 5.33 1.06 13.07 0.81 0.05 0.04 | 3255.41
Approach 30% 7937 11.58 1.06 0.57 0.00 0.05 0.05 | 3255.41
Trent 892 Climb out /7 85% 24603 33.30 1.06 0.20 0.00 0.06 0.05 | 3255.41
Taky 100% 31032 45.70 1.06 0.28 0.01 0.05 0.05 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) % 2619 5.11 1.06 14.71 1.02 0.05 0.04 | 3255.41
Approach 30% 8333 11.39 1.06 0.54 0.00 0.05 0.05 | 3255.41
Trent 895 Climb out 85% 25318 34.29 1.06 0.19 0.00 0.06 0.05 | 3255.41
Takeoff 100% 31984 47.79 1.06 0.27 0.02 0.05 0.05 | 3255.41
Notes: 3b, 5}[10 12h
Idle (Taxi) % 2381 5.10 1.06 15.10 0.23 0.04 0.04 | 3255.41
Approach 30% 5556 11.40 1.06 1.40 0.00 0.05 0.05 | 3255.41
Trent 970-84 Climb out 85% 17460 29.10 1.06 0.20 0.00 0.06 0.05 | 3255.41
Takeoff 100% 20638 37.20 1.06 0.40 0.00 0.05 0.05 | 3255.41
Notes: 3b, 5, 6, 8, 10, 12h
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.)

/

i . Power Percent | Fuel Flow Emission Factors (Ib/1000Ib fuel)
ARG EEE Settin Thrust/hp | Rate (Ib/hr) I - 2
g p NOx SOy co VOC | HAP's | PMy | PM,s | GHG
Idle (Taxi) 7% 2143 5.00 1.06 15.94 0.28 0.04 0.04 | 3255.4
Approach 30% 5952 11.80 1.06 1.40 0.00 0.05 0.05 | 325
Trent 972-84 Climb out 85% 17699 29.60 1.06 0.30 0.00 0.06 005 | 3g65.41
Takeoff 100% 21349 38.80 1.06 0.40 0.00 0.05 0.05 255.41
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) 7% 1881 5.40 1.06 8.73 0.07 0.04 0.04 | 3255.41
Approach 30% 4960 13.29 1.06 0.7 0.00 .4 0.05 | 3255.41
Trent 1000-A Climb out 85% 14897 35.87 1.06 0.45 0.00 o5 0.05 [ 3255.41
Takeoff 100% 18111 46.67 1.06 0.53 0.00 — 4 005 0.04 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) 7% 1952 5.66 1.06 7.66 0.05/ 0.04 0.04 | 3255.41
Approach 30% 5302 13.86 1.06 0.68 0 0.06 0.05 | 3255.41
Trent 1000-C Climb out 85% 16254 40.33 1.06 0.48 .00 0.05 0.05 | 3255.41
Takeoff 100% 19905 53.54 1.06 051 4 0.00 0.05 0.04 | 325541
y 4
Notes: 3b, 5, 6, 8, 10, 12h 4
Idle (Taxi) 7% 1762 5.06 1.0 10.63 0.10 0.04 0.04 | 3255.41
Approach 30% 4524 12.54 0.92 0.00 0.05 0.05 | 3255.41
Trent 1000-E Climb out 85% 13167 30.55 .06 0.43 0.00 0.06 0.05 [ 3255.41
Takeoff 100% 15929 39.17 1.06 0.47 0.00 0.05 0.05 | 3255.41
y 4
Notes: 3b, 5, 6, 8, 10, 12h y 4
Idle (Taxi) 7% 2 #| Lo 1.06 592.17 | 159.00 60.00(S) | 54.00(S) | 3255.41
Approach 30% 3.77 1.06 995.08 | 13.01 47.95(S) | 43.16(S) | 3255.41
TSI0-360-C Climb out 85% 00 4.32 1.06 960.80 | 10.98 40.00(S) | 36.00(S) | 3255.41
Takeoff 100% 133 2.71 1.06 | 1081.95 | 1055 20.00(S) | 18.00(S) | 3255.41
Notes: 3a, 4b (PM,, and PM, s at all power settings), 5, 10y
Idle (Taxi) 7% 984 5.91 1.06 7.76 0.25 0.13(S) | 0.12(S) | 3255.41
Approach 30% 2651 13.45 1.06 0.7 0.17 0.20(S) | 0.18(S) [ 3255.41
V2500-A1 Climb outgd?” 85% 7333 30.82 1.06 0.55 0.13 0.20(S) | 0.18(S) | 3255.41
Take 100% 8833 37.13 1.06 0.55 0.12 0.14(S) | 0.13(S) [ 3255.41
Notes: 3b, 4x (PM,, and PM, - at Mr settings), 5, 6, 8, 10, 12a
Taxi (Idle) 7% 937 4.50 1.06 13.42 0.12 0.15 0.13 | 3255.41
Approach 30% 2468 8.70 1.06 2.60 0.07 0.19 0.17 | 3255.41
V2522-A5 Climb out 85% 6484 20.80 1.06 0.67 0.05 0.24 021 | 3255.41
Takeoff 100% 7706 24.50 1.06 0.57 0.05 0.16 014 | 325541
Notes: 3b, 5, 6,710, 12a
Idle (Taxi) 7% 976 4.70 1.06 12.64 0.12 0.15 0.13 | 3255.41
Approach 30% 2603 9.00 1.06 2.37 0.07 0.19 018 | 3255.41
V2524-A5 Climb out 85% 6889 22.00 1.06 0.63 0.05 0.22 0.20 [ 3255.41
Takeoff 100% 8270 26.20 1.06 0.54 0.05 0.15 014 | 3255.41

Notes: 3b, 5, 6, 8, 10, 12a
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Table 2-8. Criteria Pollutants, Ozone Precursors, and Total HAPs (cont.) /

/

) ) Power Percent Fuel Flow Emission Factors (Ib/1000Ib fuel)
Aircraft Engine Setting Thrustihp | Rate (Ibhn) [ No. T sol | co | voc | Haps | P 2
X X 10 25 GHG
Taxi (Idle) % 1016 4.70 1.06 12.43 0.12 -- 0.1 0.13 3255.41
Approach 30% 2532 8.90 1.06 2.44 0.07 -- 0 0.18 3255.41
V2525-D5 Climb out 85% 6984 22.30 1.06 0.62 0.05 4,0.23 0.20 3255.41
Takeoff 100% 8357 26.50 1.06 0.53 0.05 / 0.15 0.14 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
4
Idle (Taxi) 7% 1018 4.70 1.06 12.43 0.12 = 0.15 0.13 3255.41
Approach 30% 2538 8.90 1.06 2. 0.07 0.20 0.18 3255.41
V2527-A5 Climb out 85% 7001 22.30 1.06 .62 0.05 0.23 0.20 3255.41
Takeoff 100% 8378 26.50 1.06 4 053 0.05 - 0.15 0.14 3255.41
)y 4
Notes: 3b, 5, 6, 8, 10, 12a )4
Taxi (Idle) 7% 1063 790 1.06 11.53 0.12 -- 0.13 0.12 3255.41
Approach 30% 2802 9.60 1.06 2.03 0.07 - 0.20 0.18 3255.41
V2528-D5 Climb out 85% 79 25.10 1.06 0.56 0.05 -- 0.20 0.18 3255.41
Takeoff 100% 5 30.50 1.06 0.47 0.05 - 0.14 0.13 3255.41
Notes: 3b, 5, 6, 8, 10, 12a
) 4
Idle (Taxi) ‘, % 1095 5.00 1.06 10.95 0.12 0.13 0.12 3255.41
Approach / 30% 2992 10.10 1.06 1.81 0.06 0.20 0.18 3255.41
V2530-A5 Cy 85% 8548 27.10 1.06 0.52 0.05 == 0.19 0.17 3255.41
T€off 100% 10564 33.80 1.06 0.45 0.05 0.14 0.13 3255.41
)y 4
Notes: 3b, 5, 6, 8, 10, 12a )4
4
Taxi (Idle) 7% 1082 5.24 1.06 9.32 0.12 -- 0.13 0.12 3255.41
Approach 30% 3096 10.83 1.06 1.65 0.06 - 0.21 0.19 3255.41
Climb out 85% 9085 28.67 1.06 0.52 0.05 -- 0.18 0.17 3255.41
Takeoff 100% 11318 36.48 1.06 0.46 0.05 -- 0.13 0.12 3255.41
s:3b, 5, 6, 8, 10, 12a

Note for Table 2-8 on the following page.
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1. The Emission Factors for Sulfur assume JP-8 used as the fuel. The value is a national average for sulfur in JP-8.

2. The Greenhouse gas (GHG) emission factors are the total of CO2, CHa4, and N2O with individual emission factors of 9.75kg/gal,
0.27g/gal, and 0.31 g/gal respectively. CHs and N20O were converted to equivalent CO2 (CO2e) using a global warming
potential (GWP) value of 25 for CHa and 298 for N2O. These were added to the CO2 and are presented as the GHG emission
factors in units of Ib/1000Ib fuel. JP-8 with a density of 6.671b/gal was used for unit conversion.

3. The Emission factors were found in the following sources:

a.

SOURCE: Air Pollutant Emission Factors for Military and Civil Aircraft, EPA-450/3-78-117, October 1978.

b. SOURCE: Airport Air Quality Manual, International Civil Aviation Organization, 2011.

0.

SOURCE: Aircraft Engine and Auxiliary Power Unit Emissions VVolumes I-111, March 1999, IERA-RS-BR-TR-1999-
0006.

SOURCE: Aircraft Engine and Auxiliary Power Unit Emissions Testing Final Report Addendum F119-PW-100 June
2002, IERA-RS-BR-SR-2002-0006.

SOURCE: Engine and Hush House Emissions from a F100-PW-200 Jet Engine Tested at Kelly AFB, TX Final Volume
| February 1997.

SOURCE: Air Emissions Inventory Guidance Document for Mobile Sources at Air Force Installations January 2002,
IERA-RS-BR-SR-2001-0010.

SOURCE: Aircraft Engine Emissions Estimator, AFESC, September 1985.

SOURCE: Collection and Assessment of Aircraft Emissions, US EPA, October 1971.

SOURCE: Summary Tables of Gaseous and Particulate Emissions from Aircraft Engines, Aircraft Environmental
Support Office.

SOURCE: Clean Air Act Emission Testing of the T-38C Aircraft Engines September 2002, IERA-RS-BR-SR-2003-001.

SOURCE PT6A-68 Emissions Measurement Program Summary, September 2002, IERA-RS-BR-SR-2003-0003.

SOURCE: Engine and Hush House Emissions from a TF30-P-109 Jet Engine Tested at Canon AFB, NM Final Volume
I June 1996.

. SOURCE: Air Emissions Factor Guide to Air Force Mobile Sources, December 2009.

SOURCE: Engine and Hush House Emissions from a F100-PW-100 Jet Tested at Langley Air Force Base, VA,
November 1996.
SOURCE: Aircraft Emissions Characterization: TF41-A2, TF30-P-103, and TF30-P109 Engines, December 1987.

4. Surrogate data was used for this engine. The surrogate data was found in the following sources:

STeTOS3ITAToOSQ A0 O

S.

Data was calculated using values provided in the source document.
10-360-D
J85-GE-13
F100-PW-220
F101-GE-102
F103-GE-100
F110-GE-100
PW2040
J52-P-408
J57-P-19W
J85-GE-5A
PT6A-38
T53-L-13
T56-A-15
T58-GE-5
T64-GE-100
TF30-P-7
TF34-GE-100A
LF507-1F

5. Source Document provided emission factors for total hydrocarbons (THC) or non-methane total organic gas (NMTOG). These
values converted to volatile organic compounds (VOC’s) using the following equations: VOC=1.15*THC or
VOC=NMOG™*0.99 based on the document Recommended Best Practice for Quantifying Speciated Organic Gas Emissions
from Aircraft Equipped with Turbofan, Turbojet, and Turboprop Engines.

6. PM data calculated using smoke numbers and the ICAO method. The PM calculated was assumed to be PMio.

7. PM reported in the source document was assumed to be PMao.
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8. PMazscalculated at 90% of PMo.

9. For at least one setting, the emission factors reported are an average of values provided in the source document.
10. Emission factors calculated and validated 6/1/2012.

11. Percent thrust is an estimate based on tables provided in the source document.

12. Fuel used for emissions testing:

a. JetA

b. JetA-1

c. JP4

d. JP-5

e. JP-8

f.  JP-8+100

g. Unknown, but probably Jet A

h.  No data on fuel used in tests

13. F404-GE-F1D2 is a non-afterburning version of the F404-GE-400 and has the same emissions (without the afterburning

setting) as the F400-GE-400 engine.
“(S)” — Indicates that this emission factor is from a recommended surrogate engine. See note 4 for details.
“(C)” — Indicates this value was calculated using data provided by the source document.
“--- Indicates No Data Available
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Table 2-9. VOC and HAP Emission Factors for Select Engines
SEE CORRECTIONS ADDENDUM TO 2014 MOBILE GUIDE

F100-PW-100

Powver Setting| Idle Approach Intermediate Military Afterburner-5 Power Setting| Idle Approach Intermediate Military Afterburner-5 /
Fuel Flowrate (|b/hr)‘ 1127 2765 7685 1099 54007 Fuel Flowrate £|b/hr)‘ 1127 2765 7685 10996 54007 g
Percent Thrust/hp' 3% 13% 45% 100% 134% Percent Thrust/hp! 3% 13% 45% 100% L
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burned)? Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burned)Z

Acenaphthene 83-32-9 X 2,4-Dimethylphenol 105-67-9
Acenaphthylene 208-96-8 X 2.85E-03 ND ND ND ND Dimethyl phthalate 131-11-3 X
Acetaldehyde 75-07-0 X 2.35E-01 1.50E-01 1.00E-02 1.00E-02 1.00E-02 |4.6-Dinitro-o-cresol 534-52-1 X
Acrolein 107-02-8 X 111E-01 6.00E-02 ND ND ND 2 51-28-5 X
Anthracene 120-12-7 X - -- 21-14-2 X
Benzaldehyde 100-52-7 |2,6-Dinitrotoluene 606-20-2
Benz(a)anthracene 56-55-3 X - - - - - Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X 2.89E-03
Benzene 71-43-2 X 4.50E-02 245E-03 5.25E-04 5.01E-04 2.85E-04 Di-n-Octyl phthalate =
Benzer 00-51-4 142E-02 ND ND ND ND Ethylbenzene X 8.38E-05
Benzo(b)fluoranthene 05-99-: X - - - - - Fluoranthene X ND
Benzo(K)fluoranthene )7-08- X - - - - - Fluorene X ND
Benzo(g,h.iperylene 1-24- X Formaldehyde X 1.00E-02

rene -32-8 X - - - Hexachlorobenzene X
Benzoic Acid 35-0 2.07E-03 6.80E-03 2.75E-03 Hexachlorobutadiene ] —
Bromodichloromethane -27- - Hexachlorocyclopentadiene X

75-25-; X ND ND ND Hexachloroethane -
Bromomethane 74-83 X - Hexanal 2.50E-02
4-Bromophenyl-pheny| Ether 101-55-3 - - - - 2-Hexanone -
1,3-Butadiene 106-99-0 X 2.93E-02 ND ND ND ND Indeno(1,2,3-cd)pyrene -
2-Butanone (MEK) 78-93-3 9.00E-03 2.00E-02 0.00E+00 0.00E+00 0.00E+00 Isophorone
Butyl benzyl phthalate 85-68-7 - - - - - Isovaleraldehyde 1.90E-02 1.00E-02
Carbon Disulfide 75-15-0 X Methylene Chloride ND ND
Carbon Te¢ i 56-23-5 X ND 4.03E-04 ND ND ND 2-MethylInaphthal 6.03E-02 5.08E-05
4-Chloroaniline 106-47-8 - - - - - -
Chlorobenzene 108-90-7 X 9.50E-02 5.40E-04
Chlorodibromomethane 124-48-1 =
Chloroethane 75-00-3 X - - - - -
bis(2-Chloroethoxy) Methane 111-91-1 4-Nitrobenzenamine
bis(2-Chloroethyl) Ether 111-44-4 X - - Nitrobenzene -
Chloroform 67-66-3 X 2-Nitrophenol 5.87E-03
bis (2-Choroisopropyl) Ether 39638-32-9 4-Nitrophenol 100-02-7 X 6.96E-03
|Chloromethane 74-87-3 X N-Nitrosodiphenylamine 86-30-6 =
4-Chloro-3-methylphenol 59-50-7 N-Nitrosodi-n-propylamine 621-64-7
2-Chloronaphthalene 91-58-7 Pentachlorophenol 87-86-5 X
2-Chlorophenol 95-57-8 Pentanal 110-62-3 .00E-0 ND
1-chloro-4-phenoxybenzene 7005-72-3 Phenanthrene 85-01-8 X 71E-03 ND
Chrysene 218-01-9 X Phenol 108-95-2 X 99E-0: 3.38E-03
o-Cresol 95-48-7 X 4.19E-04 Propanal 123-38-6 X 90E-0: 0.00E+00
p-Cresol 106-44-5 X Pyrene 129-00-0 X 35E-04 ND
Crotonaldehyde 4170-30-3 Styrene 100-42-5 X 09E-03 ND
Dibenzofuran 132-64-9 X 1,12, 2-Tetrachloroethane 79-34-5 X
Dibutyl Phthalate 84-74-2 X Tetrachloroethene 127-18-4 X - - - - -
|1,2-Dichlorobenzene 95-50-1 m-Tolualdehyde 620-23- 5.00E-03 0.00E+00 1.00E-02 ND ND
|1,3-Dichlorobenzene 541-73-1 o-Tolualdehyde 529-20-4 1.00E-03 ND ND ND ND
|14-Dichlorobenzene 106-46-7 - Toluene 108-88- X 2.20E-02 173E-03 9.55E-04 9.24E-04 2.98E-04
3,3-Dichlorobenzidine 91-94-1 1,24-Trichlorobenzene 120-82-1 X
1,1-Dichloroethane 75-34-3 X 1,1,1-Trichloroethane 71-55- X ND ND
1,2-Dichloroethane 10; X [1,1,2-Trichloroethane 79-00- X -
1,1-Dichloroethene -35-4 X [ Trichloroethene 79-01- X
cis-1,2-Dicholorethene 156-59- [2.4.5-Trichlorophenol 95-95- X -
trans-1,2-Dichloroethene 156-60- 1.66E-04 ,4,6-Trichlorophenol 88-06-; X -
2,4-Dichlorophenol 120-83- Vinyl Acetate 108-05-4 X
1,2-Dichloropropane P> 4 78-87-5 X Vinyl Chloride 75-01-4 X
cis-1,3-Dichloropro| 10061-01-5 m,p-Xylene 1330-20-7 X 4.09E-02 6.15E-03 3.59E-03 7.58E-04
trans-1,3-Dichloj ene 10061-02-6 e 0-Xylene 95-47-6 X 101E-02 120E-03 9.60E-04 184E-04
Diethyl Ph 84-66-2 4.03E-03
1 obtained from Engine and Hush House Emissions from F100-PW-100 Jet Engine Tested at Langley Air Force Base, VA Volumes I-111, November 1996

---” Indicates No Data Available
ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

F100-PW-200
Power Setting| Idle Approach Intermediate Military Afterburner-5 Power Setting| Idle Approach Intermediate Military Afterbul
Fuel Flowrate (|b/|-|r)1 1006 3251 5651 8888 40123 Fuel Flowrate (lb{hr)1 1006 3251 5651 8888 23
Percent Thrust/hp 3% 13% 45% 100% 134% Percent Thrust/hp* 3% 13% 45% 100% l 134%
Compound Name CAS Number | HAP Emission Factors (1b/10001b fuel burned)? Compound Name CAS Number | HAP Emission Factors (1b/10001b fu ed)’
Acenaphthene 83-32-9 X - - 24-Dimethylphenol 105-67-9 -
Acenaphthylene 208-96-8 X 5.38E-04 ND ND ND ND Dimethy| phthalate 131-11-3 X
Acetaldehyde 75-07-0 X 241E-01 ND 7.00E-03 130E-02 1.60E-02 4,6-Dinitro-o-cresol 534-52-1 X p” -
Acrolein 107-02-8 X 8.40E-02 ND ND ND ND 2,4-Dinitrophenol 51-28-5 X - - - - -
Anthracene 120-12-7 X - - 4-Dinitrotoluene 121-14-2 X -
Benzaldehyde 100-52-7 ND ND ND ND ND l2_ initrotoluene 606-20-2 -
Benz(a)anthracene 56-55-3 X - - - - - Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 1.35E-03 83E-03 2.04E-03 2.35E-03 3.93E-03
Benzene 71-43-2 X 4.70E-02 3.87E-04 1.89E-04 4.90E-04 1.82E-04 Di-n-Octy! 117-84-0 - - - - -
Ben. 100-51-6 4.18E-03 ND ND ND ND Ethylbenzene 100-41-4 X 2. 193E-04 2.70E-04 3.44E-04 4.01E-05
Benzo(b)fluoranthene 205-99-2 X Fluoranthene 206-44-0 X
Benzo e 207-08-9 X Fluorene 86-73-7 y 3.35E-04 ND ND 8.76E-05
Benzo(g,h.iperylene 191-24-2 X Formaldehyde 50-00-0 7.77E-01 ND 2.00E-03 2.00E-02
Benzo(a)pyrene 50-32-8 X - Hexachlorobenzene 118-74-1 X -
Benzoic Acid 65-85-0 5.66E-03 7.62E-03 Hexachlorobutadiene % X ND 5.74E-04 ND
Bromodichloromethane 75-27-4 - Hexachlorocyclopentadiene -4 X -
Bromoform 75-25-2 X - —= Hexachloroethane 67-72-1 X =
Bromomethane 74-83-9 X Hexanal P | 66251
4-Bromophenyl-phenyl Ether 101-55-3 2-Hexanone P> - 501-78-6
1,3-Butadiene 106-99-0 X 1.04E-02 ND ND ND ND Indeno(1,23-cd)pyrene @ 193-39-5 X
2-Butanone (MEK) 78-93-3 4,00E-02 ND 7.00E-03 6.00E-03 8.00E-03 Isophorone. P 4 78-59-1 X
Butyl benzyl phthalate 85-68-7 ND ND 143E-04 1.08E-04 2.48E-04 Isovaleraldehyde_ 590-86-3 170E-02 ND ND .00E-03 1.00E-03
Carbon Disulfide 75-15-0 X = = = = = Methylene e 75-09-2 X 6.94E-04 1.35E-03 3.06E-03 .16E-03 1.07E-03
Carbon Tetrachloride 56-23-5 X 231E-04 3.02E-04 3.09E-04 1.85E-04 2.23E-05 2-Metl thalene 91-57-6 2.59E-02 3.30E-04 2.60E-04 .53E-04 451E-04
4-Chloroaniline 106-47-8 - - 4] yl-2-pentanone (MIBK) 108-10-1 X - -
|Chlorobenzene 108-90-7 X ND ND 2.14E-04 103E-04 ND laphthalene 91-20-3 X 342E-02 2.13E-04 3.96E-04 4.01E-04 4.12E-04
|Chlorodibromomethane 124-48-1 = = m-Nitroaniline 99-09-2 = =
Chloroethane 75-00-3 X o-Nitroaniline 88-74-4
bis (2-Chloroethoxy) Methane 111-91-1 p” 4 4-Nitrobenzenamine 100-01-6
bis 2—Ch|oroe!h2l§ Ether 111-44-4 X - - Nitrobenzene 98-95-3 X -
Chloroform 67-66-3 X ND ND ND ND ND 2-Nitrophenol 88-75-5 5.91E-03 ND ND ND ND
bis (2-Choroisopropy|) Ether 39638-32-9 — 4-Nitrophenol 100-02-7 X 5.57E-03 ND ND ND ND
Cl 74-87-3 D N-Nitrosodiphenylamine 86-30-6 - -
4-Chloro-3-methylphenol 9-50-7 N-Nitrosodi-n-propylamine 621-64-7
2-Chlc 1-56-7 Pentachlorop 87-865 X
2-Chlorop 5-57-8 Pentanal 110-62-3 ND ND ND ND ND
1-chloro-4-phenoxybenzene 7005-72-3 Phenanthrene 85-01-8 X 4.48E-04 ND ND ND 133E-04
Chrysene 218-01-9 Phenol 108-95-2 X 135602 ND ND 2.68E-04 1.04E-03
o-Cresol 95-48-7 = Propanal 123-38-6 X 4.90E-02 ND 8.00E-03 6.00E-03 7.00E-03
p-Cresol 106-44-5 - e Pyrene 129-00-0 X 1.79€E-04 ND ND ND ND
Crotonaldehyde 4170-30-3 ND Styrene 100-42-5 X 5.02E-04 ND 2.78E-04 ND ND
Dibenzofuran 132-64-9 ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND 6.96E-04 2.52E-04 ND
Dibutyl Phthalate 84-74-2 147E-04 Tetrachloroethene 127-18-4 X ND ND 2.40E-03 8.96E-04 ND
1,2-Dichlorobenzene 95-50-1 3.40E-04 m-Tolualdehyde 620-23-5 ND ND ND ND ND
1,3-Dichlorobenzene 541-73-1 2.52E-04 o-Tolualdehyde 529-20-4 ND ND ND ND ND
1/4-Dichlorobenzene 106-46_ X 3.90E-04 177E-04 Toluene 108-88-3 X 1.65E-02 7.62E-04 4.34E-04 1.08E-03 8.75E-04
,3-Dichlorobenzidine X = 1,24-Trichlorobenzene 120-82-1 X ND 3.43E-04 2.04E-03 7.29E-04 3.22E-05
,1-Dichloroethane -34-3 X 71-55 X 138E-03 5.02E-04 3.36E-04 5.61E-04 7.21E-05
[1,2-Dichloroethane 107-06-2 X 79-00- X
1,1-Dicl thene p” - 75-35-4 X Trichloroethene 79-01- X ND ND 9.17E-05 ND ND
cis-1,2-Dicholorethene ) 4 156-59-2 2,45-Trichlorophenol 05-95-4. X — —
trans-1,2-Dichloroethene 156-60-5 - - 2,4,6-Trichlorophenol 88-06-2 X -
120-83-2 Vinyl Acetate 108-05-4 X - -
78-87-5 X Vinyl Chloride 75-01-4 X - - - - -
10061-01-5 - - - - - mp-Xylene 1330-20-7 X 147E-02 1.40E-03 143E-03 2.11E-03 2.59E-04
10061-02-6 - - - - - |0-X§ lene 95-47-6 X 3.61E-03 2.81E-04 3.51E-04 4.73E-04 5.80E-05
84-66-2 9.09E-03 110E-02 3.07E-03 3.92E-03 1.79E-02

1. Data obtained from Engine and Hush House Emissions from F100-PW-200 Jet Engine Tested at Kelly Air Force Base, TX Volumes I-111, February 1997
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
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F101-GE-102

Power Setting| Idle Approach Intermediate Military Afterburner-1 Power Setting Idle Approach Intermediate Military Afterburn;
Fuel Flowrate (Ih/hr)l 1117 4533 6557 7828 15314 Fuel Flowrate (|[)/hr)1 1117 4533 6557 7828
Percent Thrust/hp’ 5% 47% 66% % 106% Percent Thrust/hp' 5% 41% 6% % 48P 106%
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burned)? Compound Name CAS Number | HAP Emission Factors (1b/10001b fuel d)?
Acenaphthene 83-32-9 X ND ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND D ND
Acenaphthylene 208-96-8 X ND ND ND ND ND Dimethy| phthalate 131-11-3 X ND ND ND ND ND
Acetaldehyde 75-07-0 X ND ND ND ND 177E-02 4,6-Dinitro-o-cresol 534-52-1 X ND ND X ND ND
Acrolein 107-02-8 X ND ND ND ND 8.23E-02 |2.4-Dinitrophenol 51-28-5 X ND ND D ND ND
Anthracene 120-12-7 X ND ND ND ND ND |2.4-Dinitrotoluene 1-14-2 X ND ND__» ND ND ND
Benzaldehyde 100-52-7 ND ND ND 1.93E-03 4.98E-02 ,6-Dinitrotoluene 6-20-2 ND ND ND ND
Benz(a)anthracene 56-55-3 X ND ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 7-81-7 X 5.76E-03 -03 143E-03 1.09E-03 ND
Benzene 71-43-2 X 1.18E-02 7.89E-04 132E-03 5.48E-03 2.28E-01 Di-n-Octyl phthalate 7-84-0 ND ND ND ND ND
Benzenemethanol 100-51-6 ND ND ND ND ND Ethylbenzene 100-41-4 X y ND ND ND 8.60E-02
Benzo(b 205-99-2 X ND ND ND ND ND Fluoranthene 206-44-0 X ND ND ND ND
Benzo(K)fluoranthene 207-08-9 X ND ND ND ND ND Fluorene 86-73-7 X ND ND ND ND ND
Benzo(g.h.iperylene 191-24-2 X ND ND ND ND ND Formaldehyde 50-00-0 1.04E-01 5.12E-03 4.64E-03 4.43E-03 3.89E-02
[Benzo(@)pyrene 50-32-8 X ND ND ND ND ND Hexachlorobenzene 118-74-1 ND ND ND ND ND
Benzoic Acid 65-85-0 1.65E-02 6.33E-03 6.76E-03 7.84E-03 ND Hexachlorobutadiene 87-68-; X ND ND ND ND ND
Bromodichloromethane 75-27-4 ND ND ND ND ND Hexachlorocyclopentadiene X ND ND ND ND ND
Bromoform 75-25-2 X ND ND ND ND ND ; -72-1 X ND ND ND ND ND
Bromomethane 74-83-9 X 7.07E-04 4.66E-04 152E-02 6.47E-02 8.84E-02 Hexanal 66-25-1 ND ND ND ND 1.80E-02
4-Bromopheny|-pheny| Ether 101-55-3 ND ND ND ND ND 2-Hexanone p” 4 591-78-6 ND ND ND ND ND
1,3-Butadiene 106-99-0 X Indeno(1,2.3-cd)pyrene )”_- 193-395 X ND ND ND ND ND
2-Butanone (MEK) 78-93-3 2.18E-03 ND ND ND 3.30E-02 Isophorone P> 78-59-1 X ND ND ND ND ND
Butyl benzyl phthalate 85-68-7 4.72E-04 3.07E-04 3.19E-04 ND ND Isovaleraldehyd 590-86-3 ND ND ND ND ND
Carbon Disulfide 75-15-0 X ND 4.38E-04 8.99E-04 160E-03 ND Methylene Chl 75-09-2 X 113E-01 7.58E-02 4.44E-02 1.58E-01 2.19E-02
Carbon Tetrachloride 56-23-5 X ND ND 3.36E-04 ND ND 91-57-6 2.63E-04 ND ND ND 169E-01
4-Chloroaniline 106-47-8 ND ND ND ND ND F2-pentanone (MIBK) 108-10-1 X ND ND ND ND ND
Chlorobenzene 108-90-7 X ND ND ND ND ND 1-20-3 X 1.79E-03 AA ND ND 1.27E-01
Chlorodibromomethane 124-48-1 ND ND ND ND ND /|m-NitroaniIine 99-09-2 ND ND ND ND ND
Chloroethane 75-00-3 X ND ND ND ND ND o-Nitroaniline -74-4 ND ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND ND
bis(2-Chloroethy) Ether 111-44-4 X ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND ND ND
Chloroform 67-66-3 X 1.99E-03 1.04E-03 142E-03 121E-0 ND 2-Nitrophenol 88-75-5 ND ND ND ND ND
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND NRg® ND 4-Nitrophenol 100-02-7 X ND ND ND ND ND
|Chloromethane 74-87-3 X 5.05E-04 6.90E-04 4.72E-03 -0 1.28E-02 N-Nitrosodiphenylamine 86-30-6 ND ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND ND ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND ND
-Chloronaphthalene 91-58-7 ND ND ND, ND ND Pentact p 87-86-5 X ND ND ND ND ND
lorophenol 95-57-8 ND ND ND ND Pentanal 110-62-3 ND ND ND ND 1.16E-02
~chloro-4-phenoxybenzene 7005-72-3 ND ND ND ND ND Phenanthrene 85-01-8 X ND ND ND ND ND
Chrysene 218-01-9 X ND ND ND ND ND Phenol 108-95-2 X 2.29E-03 122E-03 ND ND 271E-02
o-Cresol 95-48-7 X ND ND ND ND Propanal 123-38-6 X = =
p-Cresol 106-44-5 X ND ND ND ND ND Pyrene 129-00-0 X ND ND ND ND ND
Crotonaldehyde 4170-30-3 ND ND ND ND 3.59E-02 Styrene 100-42-5 X 1.08E-03 ND 3.36E-04 ND 1.21E-02
Dibenzofuran 132-64-9 ND ND ND 3.49E-03 1,1,2,2-Tetract 79-34-5 X ND ND ND ND ND
Dibutyl Phthalate 84-74-2 X E-03 AA 4.16E-04 AA ND Tetrachloroethene 127-18-4 X ND 4.83E-04 1.02E-03 124E-03 ND
1,2-Dichlorobenzene 95-50-1 _ ND ND ND ND ND m-Tolualdehyde 620-23-5 ND ND ND ND 1.48E-02
1,3-Di e 541-73-1 D ND ND ND ND ND o-Tolualdehyde 529-20-4 ND ND ND ND 8.42E-03
14-Dichlorobenzene 106-46-7 X ND ND ND ND ND Toluene 108-88-3 X 5.55E-03 150E-03 1.69E-03 129E-03 126E-01
33-Dichlorobenzidine 91. X ND ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND ND
1,1-Di 3 X ND ND ND ND ND 11 ich 71-55-6 X ND ND 4.05E-04 ND ND
1,2-Dichloroethane ¥ 107-06-2 X ND ND ND ND ND 1,1,2-Trichloroethane 79-00-5 X ND ND ND ND ND
1,1-Dichloroethene p” 75-35-4 X ND ND ND ND ND Trichloroethene 79-01-6 X 7.07E-04 4.66E-04 3.39E-04 ND ND
cis-1,2-Dicholorethene D 4 156-59-2 ND ND ND ND ND 2,4,5-Tri phenol 95-95-4 X ND ND ND ND ND
trans-1,2-Dichloroethene @ 156-60-5 ND ND ND ND ND 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND ND
2,4-Dichlorophenol @ 120-83-2 ND ND ND ND ND Vinyl Acetate 108-05-4 X 3.53E-03 2.32E-03 247E-03 8.66E-03 153E-02
1,2-Di 78-87-5 X ND ND ND ND ND Vinyl Chloride 75-01-4 X ND ND ND ND ND
10061-01-5 ND ND ND ND ND mp-Xylene 1330-20-7 X 9.22E-04 4.34E-04 6.65E-04 245E-03 155E-01
loropropene 10061-02-6 ND ND ND ND ND 0 zlene 95-47-6 X ND ND ND ND 6.90E-02
84-66-2 7.81E-04 ND 2.38E-04 ND ND

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
2. Emission Factors derived using the test results provided in reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

F108-CF-100

Power Setting| Idle Approach Military Powver Setting| Idle Approach Military
Fuel Flowrate (Ib/hr)" 1136 2547 5650 6458 Fuel Flowrate (Ib/hr)* 1136 2547 5650 6458
Percent Thrust/hp’ 9% 30% 70% 78% --- Percent Thrust/hp 9% 30% 70% 78%/ .
Compound Name CAS Number | HAP Emission Factors (Ib/10001b fuel burned)? Compound Name CAS Number [ HAP Emission Factors (Ib/1000Ib f med)®

Acenaphthene 83-32-9 X ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND -
Acenaphthylene 208-96-8 X ND ND ND ND Dimethyl phthalate 131-11-3 X ND ND y ND
Acetaldehyde 75-07-0 X AA ND ND ND 14,6-Dinitro-o-cresol 534-52-1 X ND ND ND
Acrolein 107-02-8 X ND ND ND ND 24-Dinitrophenol 51-28-5 X ND ND ND ND -
Anthracene 120-12-7 X ND ND ND ND 2/4-Dinitrotoluene 121-14-2 X ND ND, ND ND -
Benzaldehyde 100-52-7 ND ND ND 4.09E-03 - 2,6-Dinitrotoluene 606-20-2 ND ND ND -
Benz(a)anthracene 56-55-3 X ND ND ND ND IDi(Z-Elh Ihexyl) Phthalate (DEHP) 117-81-7 X 5.53E-03 .54E-03 4.51E-03 195E-03 -
Benzene 71-43-2 X 139E-02 3.39E-03 8.30E-04 5.10E-04 Di-n-Octyl 117-84-0 ND ND ND ND —
Benzenemethanol 100-51-6 ND ND ND ND Ethylbenzene 100-41-4 X 6. 5.53E-04 ND ND
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X D ND ND ND =
Benzo(K)fluoranthene 207-08-9 X ND ND ND ND Fluorene 86-73-7 X ND ND ND ND
Benzo(g,h.iperylene 191-24-2 X ND ND ND ND Formaldehyde 50-00-0 ] 9.51E-02 150E-02 5.58E-03 7.01E-03 =
[Benzo(a)pyrene 50-32-8 X ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND -
}%oic Acid 65-85-0 3.38E-02 8.64E-03 1.14E-02 8.89E-03 - Hexachlorobutadiene 87 X ND ND ND ND -
Bromodichloromethane 75-27-4 D D D D Hexachlorocyclopentadiene -4 X D D D D
Bromoform 75-25-2 X D D D D Hexachloroethane 67-72-1 X D D D D
Bromomethane 74-83-9 X D D D D Hexanal P> - 66-25-1 D 9.66E-03 D D
4-Bromophenyl-phenyl Ether 101-55-3 D D D D 2-Hexanone 591-78-6 D D D D
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P - 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 5.35E-03 ND ND ND Isophorone D 4 78-59-1 X ND ND ND ND
Butyl benzyl phthalate 85-68-7 7.26E-04 ND 2.71E-04 ND Isovaleraldehyde 590-86-3 ND ND ND ND -
Carbon Disulfide 75-15-0 X ND ND ND ND 75-09-2 X 6.75E-02 4.46E-02 5.06E-02 196E-03 ==
Carbon Tetrachloride 56-23-5 X ND 5.28E-04 4.23E-04 ND 91-57-6 7.68E-04 ND ND ND
4-Chloroaniline 106-47-8 ND ND ND ND IBK) 108-10-1 X ND ND ND ND e
Chlorobenzene 108-90-7 X ND ND ND ND - 91-20-3 X 2.90E-03 AA ND ND -
Chlorodibromomethane 124-48-1 ND ND m-Nitroaniline 99-09-2 ND ND ND ND
Chloroethane 75-00-3 X ND ND o-Nitroaniline 88-74-4 ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND -
bis(2-Chloroethyl) Ether 111-44-4 X ND ND Nitrobenzene 98-95-3 X ND ND ND ND
Chloroform 67-66-3 X 2.31E-03 185E-03 2-Nitrophenol 88-75-5 ND ND ND ND =
bis (2-Choroisopropyl) Ether 39638-32-9 ND ND 4-Nitrophenol 100-02-7 X ND ND ND ND
Chloromethane 74-87-3 X 9.13E-04 8.63E-04 N-Nitrosodiphenylamine 86-30-6 ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND
2-Chloronaphthalene 91-58-7 ND ND Pentachlorophenol 87-86-5 X ND ND ND ND
2-Chlorophenol 95-57-8 ND ND Pentanal 110-62-3 ND ND ND ND
1-chloro-4-phenoxybenzene 7005-72-3 ND ND Phenanthrene 85-01-8 X ND ND ND ND
Chrysene 218-01-9 X ND ND ND ND [Phenol 108-95-2 X ND ND ND ND ==
0-Cresol 95-48-7 X ND ND ND Propanal 123-38-6 X - — - — -
p-Cresol 106-44-5 X ND ND ND ND - Pyrene 129-00-0 X ND ND ND ND -
Crotonaldehyde 4170-30-3 ND ND ND ND Styrene 100-42-5 X 148E-03 ND ND ND ==
Dibenzofuran 132-64-9 X X ND ND ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND
Dibutyl Phthalate 84-74-2 X A AA AA AA Tetrachloroethene 127-18-4 X 1.90E-03 3.22E-03 4.25E-04 111E-03 -
1,2-Dichlorobenzene 95-50-1 ¥ ND ND ND ND m-Tolualdehyde 620-23-5 ND ND ND ND
3-Dichlorobenzene 541-73-1 P> ND ND ND ND - o-Tolualdehyde 529-20-4 ND 4.67E-03 ND ND -
Dichlorobenzene 106-46-7 X ND ND ND ND Toluene 108-88-3 X 8.97E-03 6.23E-03 142E-03 111E-03 -
,3-Dichlorobenzidine 91-9 X ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND
|1,1-Dichloroethane -3 X ND ND ND ND 1,1,1-Trichloroethane 71-55-6 X 7.69E-04 8.15E-04 ND 3.21E-04
1,2-Dichloroethane 07-06-2 X D D D D 1,1,2-Trichloroethane 79-00- X D D D D
|1,1-Dichloroethene 75-35-4 X D D D D | Trichloroethene 79-01- X D D D D
cis-1,2-Dicholorethene 156-59-: D D D D |2,4,5-Trichlorophenol 95-95-4 X D D D D
trans-1,2-Di 156-60-! D D D D 2,4,6-Trichlorophenol 88-06-: X D D D D -
2,4-Dichlorophenol P~ 120-83-: ND ND ND ND Vinyl Acetate 108-05-4 X 4.85E-03 3.81E-03 2.54E-03 2.42E-03 e
i 78-87-! X ND ND ND ND Vinyl Chloride 75-01-4 X ND ND ND ND -
10061-01-5 ND ND ND ND mp-Xylene 1330-20-7 X 1.65E-03 1.61E-03 5.42E-04 3.36E-04 -
10061-02-6 9.68E-04 7.63E-04 5.09E-04 4.84E-04 == |0 Xilene 95-47-6 X ND ND ND ND —

84-66-2 8.78E-04 5.14E-04 ND ND =

2. Emission Factors derived using the test results provided in reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
F110-GE-100

Power Setting| Idle Approach Military Afterburner-1 Power Setting| Idle Approach Military Afterbi
Fuel Flowrate (Ib/hr)* 1111 5080 7332 11358 18088 Fuel Flowrate (Ib/hr)* 1111 5080 7332 11358 88
Percent Thrust/hp’ 3% 44% 66% 100% 113% Percent Thrust/hp’ 3% 44% 66% 100"/”' 113%
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burned) Compound Name CAS Number | HAP Emission Factors (Ib/10001b fi med)2
Acenaphthene 83-32-9 X ND ND ND ND ND 2,4-DimethyIphenol 105-67-9 ND ND ND ND ND
Acenaphthylene 208-96-8 X ND ND. ND ND. ND Dimethyl phthalate 131-11-3 X ND ND y ND. ND
Acetaldehyde 75-07-0 X 6.62E-03 ND 1.65E-04 144E-04 1.24E-02 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND ND
Acrolein 107-02-8 X ND ND ND ND 3.90E-02 2,4-Dinitrophenol 51-28-5 X ND ND ND ND ND
Anthracene 120-12-7 X ND ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND ND ND ND
Benzaldehyde 100-52-7 3.48E-02 ND 4.26E-03 3.06E-03 7.13E-02 2,6-Dinitrotoluene 606-20-2 ND ND ND ND
Benz(a)anthracene 56-55-3 ND ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X AA AA 2.52E-03 AA ND
71-43-2 2.93E-02 177E-03 1.59E-03 161E-03 1.88E-01 Di-n-Octyl phthalate 117-84-0 4.21E-0 ND ND ND ND
Benzenemethanol 100-51-6 ND ND ND ND ND |Ethxlbenzene 100-41-4 X 2! 3.93E-04 3.68E-04 169E-04 4.4TE-02
b)fluoranthene 205-99-2 X ND ND ND ND ND Fluoranthene 206-44-0 X D ND ND ND ND
Benzo(K)fluoranthene 207-08-9 X D D D D D Fluorene 86-73-7 X ND D D ND ND
Benzo(g,h.perylene 191-24-2 X D D D D D Formaldehyde 50-00-0 P 1.01E-01 1.00E-02 1.94E-02 153E-02 1.53E-02
Benzo(a)pyrene 50-32-8 X D D D D D Hexachlorobenzene 118-74-1 X ND D D ND ND
Benzoic Acid 65-85-0 1.66E-02 9.23E-03 9.93E-03 5.70E-03 .37E-01 Hexachlorobutadiene 87-6 X ND D D ND ND
Bromodichloromethane 75-27-4 ND ND ND 1.69E-04 .15E-04 Hexachloroc: p -4 X ND ND ND ND ND
Bromoform 75-25-2 X D D D 169E-04 .15E-04 Hexachloroethane 7-72-1 X D D D ND ND
Bromomethane 74-83-9 D D D 1.69E-04 .03E-03 Hexanal 66-25-1 D D D ND 1.14E-02
4-Bromophenyl-pheny!| Ether 101-55-3 D D D ND ND 2-Hexanone D 591-78-6 D D D 8.45E-04 3.95E-03
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P> - 193-39-5 X D D D ND ND
2-Butanone (MEK) 78-93-3 2.44E-03 ND ND 4.55E-04 2.02E-02 Isophorone 78-59-1 X ND ND ND ND ND
Butyl benzyl phthalate 85-68-7 AA D ND ND ND Isovaleraldehyde 590-86-3 ND ND .32E-03 12E-03 ND
Carbon Disulfide 75-15-0 X D D 2.48E-04 169E-04 8.15E-04 75-09-2 X 1.79€E-02 1.16E-02 .39E-02 52E-02 . 79E-0:
Carbon Tetrachloride 56-23-5 X D D ND 169E-04 8.15E-04 91-57-6 158E-04 AA .59E-05 19E-04 15602 |
4-Chloroaniline 106-47-8 D D ND ND ND -2-pentanone (MIBK) 108-10-1 X ND ND ND 45E-04 95E-03 |
Chlorobenzene 108-90-7 X ND ND ND 1.69E-04 15E-04 91-20-3 X 3.31E-03 AA AA .31E-04 .73E-0;
|Chlorodibromomethane 124-48-1 D D D 169E-04 15E-04 m-Nitroaniline 99-09-2 D D D D D
|Chloroethane 75-00-3 X D D D 1.69E-04 15E-04 o-Nitroaniline 88-74-4 D D D D D
bis(2-Chloroethoxy) Methane 111-91-1 D D D ND 4-Nitrobenzenamine 100-01-6 D D D D D
bis(2-Chloroethyl) Ether 111-44-4 X D D ND Nitrobenzene 98-95-3 X D D D D D
Chloroform 67-66-3 X 1.88E-03 1.95E-03 1.19E-03 1.09E-03 8.15E-04 2-Nitrophenol 88-75-5 ND ND ND ND 2.83E-02
bis(2-Choroisopropyl) Ether 39638-32-9 ND D ND, D 4-Nitrophenol 100-02-7 X D D D D 3.23E-02
Chloromethane 74-87-3 X 3.89E-04 2.84E-04 D < 1.84E-03 N-Nitrosodiphenylamine 86-30-6 D D D D ND
4-Chloro-3-methylphenol 59-50-7 ND D D ND D N-Nitrosodi-n-propylamine 621-64-7 D D D D ND
2-Chloronaphthalene 91-58-7 ND D D ND D Pentachlorophenol 87-86-5 X D D D D ND
2-Cl p 95-57-8 ND ND ND ND Pentanal 110-62-3 ND ND ND ND ND
1-chloro-4-phenoxybenzene 7005-72-3 D ND D D D Phenanthrene 85-01-8 X ND ND ND ND ND
Chrysene 218-01-9 X D ND D D D Phenol 08-95-2 X 2.95E-03 ND ND ND 6.63E-02
o-Cresol 95-48-7 X D x D D D |Propanat 23-38-6 X
p-Cresol 106-44-5 X D D D D 1.17E-02 Pyrene 129-00-0 X ND ND ND ND ND
Crotonaldehyde 4170-30-3 ND ¥ ND ND ND 6.08E-02 Styrene 100-42-5 X 3.69E-03 2.98E-04 4.91E-04 2.65E-04 .71E-03
Dibenzofuran 132-64-9 y ND ND ND 127E-03 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND 169E-04 . 15E-04
Dibutyl Phthalate 84-74-2 X AA 8.62E-04 AA ND Tetrachloroethene 127-18-4 X ND ND ND 169E-04 .15E-04
1,2-Dichlorobenzene 95-50-1 / ND ND ND ND ND m-Tolualdehyde 620-23-5 ND ND ND ND .62E-02
1,3-Dichlorobenzene 541-73-1 ND ND ND ND ND o-Tolualdehyde 529-20-4 ND ND ND ND A3E-02
1/4-Dichlorobenzene 106-46-7 ND ND ND ND ND Toluene 108-88-3 X 1.10E-02 1.34E-03 1.90E-03 7.41E-04 1.40E-01
3,3-Dichlorobenzidine 91-94- X ND ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND ND
1,1-Dichloroethane 7! X ND ND ND 1.69E-04 15E-04 1,1,1-Trichloroethane 71-55- X ND 2.71E-04 3.46E-04 1.69E-04 .15E-04
1,2-Dichloroethane -06-2 X ND ND ND 169E-04 15E-04 1,1,2-Trichloroethane 79-00-! X ND ND ND 169E-04 .15E-04
1,1-Dichloroethene 75-35-4 X ND ND ND 169E-04 15E-04 Trichloroethene 79-01- X ND ND ND 169E-04 .15E-04
cis-1,2-Dichc 156-59-2 ND ND ND 169E-04 8.15E-04 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND ND
trans-1,2-Dichloroethene P - 156-60-5 ND ND ND 1.69E-04 8.15E-04 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND ND
2,4-Dichlorophenol 120-83-2 ND ND ND ND ND Vinyl Acetate 108-05-4 X ND ND ND .45E-04 7.34E-03
1,2-Dichloropropane 78-87-5 X ND ND ND 169E-04 8.15E-04 Vinyl Chloride 75-01-4 X ND ND ND B9E-04 8.15E-04
10061-01-5 ND ND ND 169E-04 8.15E-04 mp-Xylene 1330-20-7 X 2.84E-03 8.26E-04 9.70E-04 38E-04 6.05E-02
10061-02-6 ND ND ND 169E-04 1.52E-03 |0-Xilene 95-47-6 X 1.38E-03 2.98E-04 ND 169E-04 2.84E-02
84-66-2 1.36E-03 4.41E-04 4.04E-04 107E-04 ND

2. Emission Factors derived using the test results provided in reference above
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
F117-PW-100

Power Setting| Idle Approach - Power Setting| Idle Approach
Fuel Flowrate (Ib/hr)* 978 4645 10408 Fuel Flowrate (Ib/hr)’ 978 4645 10408
Percent Thrust/hp’ 4% 31% 68% - - Percent Thrust/hp’ 4% 31% 68%

Compound Name CAS Number | HAP Emission Factors (Ib/10001b fuel burned)? Compound Name CAS Number | HAP Emission Factors (Ib/1000lb f med)
Acenaphthene 83-32-9 X D D D - - 2,4-Dimethylphenol 105-67- D D ND - -
Acenaphthylene 208-96-8 X D D D Dimethyl phthalate 131-11- X D D N
Acetaldehyde 75-07-0 X 1.20E-02 D D 4,6-Dinitro-o-cresol 534-52- X D D
Acrolein 107-02-8 X ND ND ND i 51-28-5 X 7.36E-03 56E-03 ==
Anthracene 120-12-7 X ND ND ND 121-14-2 X ND -
Benzaldehyde 100-52-7 ND 3.16E-03 3.68E-03 - 2,6-Dinitrotoluene 606-20-2 ND -
Benz(a)anthracene 56-55-3 ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 1.69E-03 -
Benzene 71-43-2 2.25E-02 8.90E-04 6.25E-04 Di-n-Octyl phthalate 117-84-0 ND
Benzenemethanol 100-51-6 ND ND ND - Ethylbenzene 100-41-4 X ND -
Benzo(b)fluoranthene 205-99-2 X ND ND ND Fluoranthene 206-44-0 X ND =
Benzo(kjfluoranthene 207-08-9 X ND ND ND Fluorene 86-73-7 X ND ND
Benzo(g,h,)perylene 191-24-2 X ND ND ND = = Formaldehyde 50-00-0 2.36E-01 9.50E-03 = =
Benzo(a)pyrene 50-32-8 X ND ND ND Hexachlorobenzene 118-74-1 X ND ND
Benzoic Acid 65-85-0 1.28E-02 ND 7.36E-03 Hexachlorobutadiene 87-6: X ND ND
|§r0mod ichloromethane 75-27-4 ND ND ND - Hexachlorocyclopentadiene -4 X ND ND -
Bromoform 75-25-2 X ND ND ND Hexachloroethane 67-72-1 X ND ND =
Bromomethane 74-83-9 X ND ND ND Hexanal 66-25-1 D D
4-Bromophenyl-pheny| Ether 101-55-3 ND ND ND 2-Hexanone p” - 591-78-6 D D
|1.3-Butadiene 106-99-0 X Indeno(1,2,3-cd)pyrene P> 193-39-5 X D D
2-Butanone (MEK) 78-93-3 D D ND - Isophorone 78-59-1 X D D
[Butyl benzyl phthalate 85-68-7 D D 2.92E-04 Isovaleraldehyde 590-86-3 D D
Carbon Disulfide 75-15-0 X D D 3.76E-04 75-09-2 X 7.74E-04 6.25E-03 -
Carbon Tetrachloride 56-23-5 X D D . 91-57-6 1.56E-03 D =
4-Chloroaniline 06-47-8 D D D -2-pentanone (MIBK) 108-10-1 X ND D
Chlorobenzene 08-90-7 X D D D 91-20-3 X 2.39E-03 D
Chlorodibromomethane 124-48-1 D D D = 99-09-2 ND D =
Chloroethane 75-00-3 X ND ND ND o-Nitroaniline 88-74-4 ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND 5 4-Nitrobenzenamine 100-01-6 ND ND
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND - Nitrobenzene 98-95-3 X ND ND
Chloroform 67-66-3 X 1.23E-03 116E-03 6.14E-04 2-Nitrophenol 88-75-5 ND ND -
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND 4-Nitrophenol 100-02-7 X ND ND —
Chloromethane 74-87-3 X ND 4.23E-04 ND N-Nitrosodiphenylamine 86-30-6 ND ND
4-Chloro-3-methylphenol 9-50-7 ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND -
2-Chloronaphthalene 1-58-7 ND ND ND - rF'emachloroghenol 87-86-5 X ND ND -
2-Chlorop 5-57-8 ND ND Pentanal 110-62-3 ND ND -
1-chloro-4-phenoxybenzene 7005-72-3 ND ND / ND Phenanthrene 85-01-8 X ND ND
Chrysene 218-01-9 X ND ND ND o - Phenol 108-95-2 X 3.79E-03 ND e -
o-Cresol 95-48-7 X ND ND Propanal 123-38-6 X =
p-Cresol 106-44-5 X ND D ND Pyrene 129-00-0 X ND ND -
Crotonaldehyde 4170-30-3 1.20E-02 ND D = === tyrene 100-42-5 X 155E-03 ND =) ===
Dibenzofuran 132-64-9 X ND D ,1,2,2-Tetrachloroethane 79-34-5 X 3.32E-03 9.99E-04
Dibutyl Phthalate 84-74-2 X =04 8.16E-04 2.30E-04 | Tetrachloroethene 127-18-4 X ND D
1,2-Dichlorobenzene 95-50-1 D D D [m-Tolualdehyde 620-23- 175E-02

541-73-1 & | D D D [o-Tolualdehyde 529-20-4 ND D

106-46-7 D D D - - | Toluene 108-88-" X 6.68E-03 1.12E-03 - -

91-94- X D D D 1,2,4-Trichlorobenzene 120-82-1 X ND D
|1 - X D D D Trichloroethane 71-55-6 X ND D
1,2-Dichloroethane 7-06-2 X ND ND ND = ,2-Trichloroethane 79-00-5 X ND ND =
1,1-Dichloroethene 75-35-4 X ND ND ND Trichloroethene 79-01-6 X 8.62E-04 AA
cis-1,2-Dichc 156-59-2 ND ND ND 2,4,5-Trichlorophenol 95-95-4 X ND ND =
trans-1,2-Dichloroethene ) - 156-60-5 ND ND ND - 2,4,6-Trichlorophenol 88-06-2 X ND ND -
2/4-Dichlorophenol 120-83-2 ND ND ND Vinyl Acetate 108-05-4 X ND ND
1,2-Dichloropropane, 78-87-5 X 2.23E-03 159E-03 6.30E-04 Viny| Chloride 75-01-4 X ND ND -
cis-1,3-Dichloro; ne 10061-01-5 ND ND ND mp-Xylene 1330-20-7 X 2.29E-03 5.47E-04 ===
trans-1,3-Di ropropene 10061-02-6 ND ND ND 0-Xylene 95-47-6 X 9.80E-04 ND -

i 84-66-2 8.47E-03 5.36E-03 2.44E-03 =

2. Emission Factors derived using the test results provided in reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
F118-GE-100

Power Setting| Idle Approach i Military Power Setting| Idle Approach i Military

Fuel Flowrate (u_—yhr)l 1097 3773 6350 10887 Fuel Flowrate (u;yhr)i 1097 3773 6350 10887

Percent Thrust/hp -== - - - —- Percent Thrust/hp -== — -== — --=
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel bumed)z Compound Name CAS Number | HAP Emission Factors (Ib/1000 s fi d)2
Acenaphthene 83-32-9 X ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND ==
Acenaphthylene 208-96-8 X ND ND ND ND Dimethyl phthalate 131-11-3 X ND ND ND, ND -
Acetaldehyde 75-07-0 X 7.86E-03 ND ND ND 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND
Acrolein 107-02-8 X ND ND ND ND = 2,4-Dinitrophenol 51-28-5 X ND ND ND ND =
Anthracene 120-12-7 X ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND ND ND
y 100-52-7 6.59E-03 159E-03 1.65E-03 1.94E-03 2,6-Dinitrotoluene 606-20-2 ND ND ND -
Benz(a)anthracene 56-55-3 X ND ND ND ND == Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X AA "A7E-03 3.17E-04 AA ==
Benzene 71-43-2 X 2.70E-02 8.58E-04 3.71E-04 3.38E-04 Di-n-Octyl 117-84-0 ND ND ND ND -
Benzenemethanol 100-51-6 ND ND ND ND |Ethxlbenzene 100-41-4 X 1.2 3.72E-04 ND ND
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND = Fluoranthene 206-44-0 X D ND ND ND =
Benzo(k)fluoranthene 207-08-9 X ND ND ND ND Fluorene 86-73-7 X ¥ ND ND ND ND
Benzo(g,h,iperylene 191-24-2 X ND ND ND ND Formaldehyde 50-00-0 - 1.80E-01 1.22E-02 117E-02 6.55E-03 =
Benzo(a)pyrene 50-32-8 X ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND
Benzoic Acid 65-85-0 2.49E-02 1.68E-02 7.76E-03 1.22E-02 Hexachlorobutadiene 87-6 X ND ND ND ND =
Bromodichloromethane 75-27-4 ND ND ND ND Hexachlorocyclopentadiene -4 X ND ND ND ND
|Erumofcrm 75-25-2 X ND ND ND ND Hexachloroethane 7-72-1 X ND ND ND ND =
|§rornome‘hane 74-83-9 X ND ND ND ND Hexanal 66-25-1 ND ND ND ND -
4-Bromophenyl-phenyl Ether 101-55-3 ND ND ND ND = 2-Hexanone D~ 591-78-6 2.79E-03 1.96E-03 135E-03 9.98E-04 =
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P - 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 3.01E-03 ND ND ND Isophorone ) - 78-59-1 ND ND ND ND
Butyl benzyl phthalate 85-68-7 ND ND ND ND - Isovaleraldehyde 590-86-3 ND 141E-03 1.34E-03 8.08E-04 -
Carbon Disulfide 75-15-0 X 5.53E-04 ND ND ND 75-09-2 X 1.22E-02 1.09E-02 8.04E-03 AA =
Carbon Tetrachloride 56-23-5 X ND ND ND ND 91-57-6 AA ND ND ND -
4-Chloroaniline 106-47-8 ND ND ND ND -2-pentanone (MIBK) 108-10-1 X ND ND ND ND
|Chlorobenzene 108-90-7 X ND ND ND ND 91-20-3 X AA ND ND ND -
|Chlorodib 124-48-1 ND ND ND ND = m-Nitroaniline 99-09-2 ND ND ND ND =
|Chloroethane 75-00-3 X ND ND ND ND o-Nitroaniline 88-74-4 ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND ND -
Chloroform 67-66- X 1.22E-03 5.29E-04 4.29E-04 186E-04 2-Nitrophenol 88-75-5 D D D D =
bis (2-Choroisopropyl) Ether 39638-32-9 ND D D ND, 4-Nitrophenol 100-02-7 X D D D D
|Chloromethane 74-87-. X 4.67E-04 D D N-Nitrosodiphenylamine 86-30-6 D D D D
4-Chloro-3-methylphenol 59-50-" D D D D N-Nitrosodi-n-propylamine 621-64-7 D D D D
2-Chloronaphthalene 91-58-7 D D D D Pentachlorophenol 87-86-5 X D D D D
2-Chlorophenol 95-57-8 D D D 110-62-3 D D D D -
1-chloro-4-phenoxybenzene 7005-72-3 D D D D 85-01-8 X D D D D
Chrysene 218-01-9 X D D D D - 08-95-2 X 1.20E-03 D D D -
o-Cresol 95-48-7 X D x D D Propanal 23-38-6 X
p-Cresol 106-44-5 X D D D D |Pyrene 129-00-0 X ND ND ND ND -
|Crotonaldehyde 4170-30-3 D w D D D tyrene 00-42-5 X 2.25E-03 ND ND ND
'gbenzofuran 132-64-9 X X D D D ,1,2,2-Tetrachloroethane 79-34-5 X 5.58E-04 3.93E-04 2.70E-04 1.99E-04 -
Dibutyl Phthalate 84-74-2 X 1.04E-04 4.22E-05 AA | Tetrachloroethene 127-18-4 X D ND ND ND
1,2-Dichlorobenzene 95-50-1 D D D D - [m-Tolualdehyde 620-23-" 1.14E-02 4.77E-03 3.95E-03 3.01E-03 -
|1,3-Dichlorobenzene 541-73-1 7 D D D D Jo-Tolualdehyde 529-20-4 D ND ND ND
1/4-Dichlorobenzene 106-46-7 D D D D | Toluene 108-88-3 X 9.88E-03 1.35E-03 2.98E-04 3.85E-04 -
Dichlorobenzidine 91-94- X D D D D 11,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND
1,1-Dichloroethane 7! X D D D D 1,1,1-Trichloroethane 71-55-6 X ND ND ND ND
1,2-Dichloroethane -06-2 X ND ND ND ND 1,1,2-Trichloroethane 79-00-5 X ND ND ND ND
1,1-Dichloroethene 75-35-4 X ND ND ND ND Trichloroethene 79-01-6 X ND ND ND ND -
cis-1,2-Dicholorethene ) - 156-59-2 ND ND ND ND 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND
trans-1,2-Di P - 156-60-5 ND ND ND ND 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND
2,4-Dichlorophenol P 120-83-2 2.01E-03 173E-03 131E-03 107E-03 Vinyl Acetate 108-05-4 X ND ND ND ND ===
78-87-5 X ND ND ND ND Vinyl Chloride 75-01-4 X ND ND ND ND -
10061-01-5 ND ND ND ND - mp-Xylene 1330-20-7 X 3.82E-03 147E-03 2.87E-04 2.05E-04 -
10061-02-6 ND ND ND ND - |0-Xi lene 95-47-6 X 1.43E-03 4.98E-04 ND ND -
84-66-2 AA AA AA AA =

" Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
2. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
F119-PW-100

Power Setting| Idle Approach Intermediate Military Afterburner Power Setting| Idle Approach Intermediate Military Afterbi

Fuel Flowrate (Ib/hr)* 1377 2740 10110 18612 50170 Fuel Flowrate (Ib/hr)* 1377 2740 10110 18612 70

Percent Thrust/hp 10% 20% 70% 100% 150% Percent Thrust/hp) 10% 20% 70% 100% l' 150%

Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burmed)? Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fu ed)?
Acenaphthene 83-32-9 X - - 2,4-Dimethylphenol 105-67-9 -
Acenaphthylene 208-96-8 X = = Dimethyl phthalate 131-11-3 X =
Acetaldehyde 75-07-0 X 1.11E-01 6.75E-03 2.61E-03 8.33E-04 4,6-Dinitro-o-cresol 534-52-1 X -
Acrolein 107-02-8 X 3.60E-02 ND ND ND 2,4-Dinitrophenol 51-28-5 X -
Anthracene 120-12-7 X - - - - - 2,4-Dinitrotoluene 121-14-2 X - -
Benzaldehyde 100-52-7 4.15E-02 2,6-Dinitrotoluene 606-20-2 -
Ben e 56-55-3 Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X
Benzene 71-43-2 X 1.06E-01 Octyl phthalate 117-84-0 =
[Benzer 00-51-¢ benzene 100-41-4 X 1.34E-04
enzo(b)fluoranthene 05-99- X oranthene 206-44-0 X -
Ofluoranthene 07-08- X - - Fluorene 6-73-7 X -
enzo(g,h.perylene 91-24-; X Formaldehyde 0-00-0 7.58E-03
0-32-8 X Hexachlorobenzene 118-74-1 -
-85-0 = = Hexachlorobutadiene 87-68-: X = =
Bromodichloromethane -27-4 ND ND ND Hexachlorocyclopentadiene 77 X -
75-25-2 X ND ND ND Hexachloroethane -72-1 X = =
Bromomethane 74-83-9 X ND ND ND Hexanal 66-25-1 ND ND ND ND -
4-Bromophenyl-pheny! Ether 101-55-3 2-Hexanone p” 4 591-78-6 ND ND ND ND
1,3-Butadiene 106-99-0 X 4.99E-02 ND 4.27E-04 Indeno(1,2,3-cd)pyrene p” - 193-39-5 X - - - - -
2-Butanone (MEK) 78-93-3 3.33E-02 ND ND Isophorone 78-59-1 X - - - - -
Butyl benzyl phthalate 85-68-7 — Isovaleraldehyde @ 590-86-3 ND ND ND ND
Carbon Disulfide 75-15-0 X ND ND ND Methylene Chlorij 75-09-2 X 5.03E-04 AA AA AA
Carbon Tetrachloride 56-23-5 X 3.22E-04 3.92E-04 2.55E-04 2-Methylnaj lene 91-57-6 -
|4-Chloroaniline 106-47-8 - 4-Metl entanone (MIBK) 108-10-1 X ND ND ND ND
|Chlorobenzene 108-90-7 X ND ND ND N; alene 1-20- X -
|Chlorodibromomethane 124-48-1 ND ND ND itroaniline 9-09- = =
Chloroethane 75-00-3 X ND ND ND o-Nitroaniline 8-74-4
i Methane 111-91-1 = 4-Nitrobenzenamine 100-01-6
bis(2-Chloroethyl) Ether 111-44-4 X - Nitrobenzene 98-95-3 X
Chloroform 67-66-3 X ND ND 1.03E-04 2-Nitrophenol 88-75-5
bis (2-Choroisopropyl) Ether 39638-32-9 - - - 4-Nitrophenol 100-02-7 X - -
Chloromethane 74-87-3 X N-Nitrosodiphenylamine 86-30-6 - -
4-Chloro-3-methylphenol 59-50-7 N-Nitrosodi-n-propylamine 621-64-7 - -
2-C 91-58-7 [Pentac D 87-86-5 X
2-Chlorop 95-57-8 Pentanal 110-62-3 ND ND ND ND
1-chloro-4-phenoxybenzene 7005-72-3 Phenanthrene 85-01-8 X = =
Chrysene 218-01-9 X Phenol 08-95-2 X -
o-Cresol 95-48-7 X Propanal 23386 X 160E-02 ND 9.78E-04 4.10E-04
p-Cresol 106-44-5 X Pyrene 29-00-0 X el
Crotonaldehyde 4170-30-3 Styrene 00-42-5 X 3.12E:02 2.55E-04 ND D
| Dibenzofuran 132-64-9 X 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND D
Dibutyl Phthalate 84-74-2 X Tetrachloroethene 127-18-4 X .02E-04 2.89E-04 ND D
1,2-Dichlorobenzene 95-50-1 |m-Tolualdehyde 620-23-5 91E-02 ND 1.18E-03 164E-04 -
ichlorobenzene 541-73-1 o-Tolualdehyde 529-20-4 T7E-02 ND ND 4.31E-04 -
1,4-Dichlorobenzene 106-46-7 Toluene 108-88-3 X .37E-02 2.68E-04 AA AA -
3,3-Dichlorobenzidine 91-94-1 - - - 1,2,4-Trichlorobenzene 120-82-1 X - - - - -
1,1-Dichloroethane 75-34-; X ND ND ND 1,1,1-Trichloroethane 71-55- X ND ND ND ND ===
1,2-Dichloroethane 1 X ND ND ND 1,1,2-Trichloroethane 79-00- X ND ND ND ND ===
1,1-Dichloroethene -35-4 X ND ND ND Trichloroethene 79-01-¢ X ND ND ND ND ===
cis-1,2-Dick 156-59-: ND ND ND 2,4,5-Trichlorophenol 95-95-4 X = -
trans-1,2-Dichloroethene p” - 156-60-! ND ND ND 2,4,6-Trichlorophenol 88-06-2 X
2,4-Dichlorophenol ) - 120-83- Vinyl Acetate 108-05-4 X ND ND ND
1,2-Dichloropropane P> 78-87-! X ND ND ND ND Vinyl Chloride 75-01-4 X ND ND ND -
cis-1,3-Dichloroprope; 10061-01-5 ND ND ND ND mp-Xylene 1330-20-7 X 3.92E-02 AA 2.57E-04 -
trans-1,3-Dichlogg ene 10061-02-6 ND ND ND ND - |0 Xilene 95-47-6 X 2.79E-02 4.89E-04 120E-04 -
Diethyl Pht] 84-66-: - = - - -

ata obtained from Aircraft Engine and APU Emissions Testing Final Report Addendum F119-PW-100 Engine June 2002, IERA-RS-BR-SR-2002-0006
. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit

AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

107



Air Emissions Guide for Air Force Mobile Sources

Aircraft Flight Operations

Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
F404-GE-400, -F1D2

Power Setting| Idle Approach Military Afterburner-3 Power Setting| Idle Approach Military Afterbi
Fuel Flowrate (Ib/hr)! 685 3111 6464 7739 15851 Fuel Flowrate (Ib/hr) 685 3111 6464 7739 51
Percent Thrust/hp’ 6% 38% 79% 91% 114% Percent Thrust/hp’ 6% 38% 79% 91%/ 114%
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burmed)? Compound Name CAS Number | HAP Emission Factors (Ib/10001b f med)’
Acenaphthene 83-32-9 X ND ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND ND
Acenaphthylene 208-96-8 X 1.20E-02 ND ND ND ND Dimethyl phthalate 131-11-3 X ND ND y ND ND
Acetaldehyde 75-07-0 X 5.69E-02 ND ND ND 3.38E-02 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND ND
Acrolein 107-02-8 X 171E-01 ND ND ND 1.44E-01 2,4-Dinitrophenol 51-28-5 X ND ND ND ND ND
Anthracene 120-12-7 X ND ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND, ND ND ND
Benzaldehyde 100-52-7 131E-01 ND 1.70E-03 ND 1.32E-01 2,6-Dinitrotoluene 606-20-2 ND ND ND ND
(Ben: e 56-55-3 ND ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 2.54E-03 .11E-04 2.20E-03 8.68E-04 ND
Benzene 71-43-2 5.12E-01 7.56E-04 6.45E-04 7.38E-04 3.70E-01 Di-n-Octyl phthalate 117-84-0 ND ND ND ND ND
Ben: 100-51-6 3.45E-02 ND ND ND 2.84E-02 Ethylbenzene 100-41-4 X 7. 4.84E-04 3.53E-04 ND 4.86E-02
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND ND Fluoranthene 206-44-0 X D ND ND ND ND
Benzo(k)fluoranthene 207-08-9 X ND ND ND ND ND Fluorene 86-73-7 X 2.57E-03 ND ND ND ND
Benzo(g,h.iperylene 191-24-2 X ND ND ND ND ND Formaldehyde 50-00-0 1.14E+00 167E-02 2.17E-02 9.02E-03 3.74E-02
Benzo(a)pyrene 50-32-8 X ND ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND ND
Benzoic Acid 65-85-0 ND 159E-02 1.62E-02 7.56E-03 141E-01 Hexachlorobutadiene 87-6f X ND ND ND ND ND
Bromodichloromethane 75-27-4 2.49E-03 ND ND ND 2.00E-03 Hexachlorocyclopentadiene -4 X ND ND ND ND ND
Bromoform 75-25-2 X 2.49E-03 ND ND ND 2.00E-03 Hexachloroethane 67-72-1 X ND ND ND ND ND
Bromomethane 74-839 X 2.49E-03 ND ND ND 2.13E-03 Hexanal 66-25-1 ND ND ND ND 1.26E-02
4-Bromophenyl-phenyl Ether 101-55-3 ND ND ND ND ND 2-Hexanone P> 591-78-6 1.24E-02 ND ND ND 1.01E-02
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene p” 4 193-39-5 X ND ND ND ND ND
2-Butanone (MEK) 78-93-3 2.31E-02 ND ND ND 2.74E-02 Isophorone 78-59-1 X ND ND ND ND ND
Butyl benzyl phthalate 85-68-7 ND ND ND ND ND Isovaleraldehyde 590-86-3 ND 114E-03 1.84E-02 ND 1.32E-02
Carbon Disulfide 75-15-0 X 2.49E-03 ND ND ND 2.00E-03 75-09-2 X 1.19E-02 1.47E-02 1.14E-02 3.09E-03 8.39E-03
Carbon Tetrachloride 56-23-5 X 249E-03 2.37E-04 191E-04 ND 2.00E-03 91-57-6 1.10E-01 177E-04 1.78E-05 1.05E-05 6.69E-02
4-Chloroaniline 106-47-8 ND ND ND ND ND I-2-pentanone (MIBK) 108-10-1 X 1.24E-02 ND ND ND 1.01E-02
Chlorobenzene 108-90-7 X 2.49E-03 D D D 2.00E-03 | 91-20-3 X 131E-01 3.10E-04 7.04E-05 103E-04 7.32E-02
Chlorodibromomethane 124-48-1 2.49E-03 D D D 2.00E-0: m-Nitroaniline 99-09-2 D D D D D
Chloroethane 75-00-3 X 2.49E-03 D D D 2.00E-0: o-Nitroaniline 88-74-4 D D D D D
bis(2-Chloroethoxy) Methane 111-91-1 ND D D D 4-Nitrobenzenamine 100-01-6 D D D D D
bis(2-Chloroethyl) Ether 111-44-4 X ND D D D Nitrobenzene 98-95-3 X D D D D D
Chloroform 67-66-3 X 2.49E-03 4.67E-04 3.38E-04 3.84E-04 2.00E-03 2-Nitrophenol 88-75-5 D D D D 2.45E-02
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND ND 4-Nitrophenol 100-02-7 X D D D D D
|Chloromethane 74-87-3 X 2.65E-03 3.28E-04 4.82E-04 £-04 2.00E-03 N-Nitrosodiphenylamine 86-30-6 D D D D D
|4-Chloro-3-methylphenol 59-50-7 D D ND D D N-Nitrosodi-n-propylamine 621-64-7 D D D D D
2-Chloronaphthalene 91-58-7 D D ND. D D 87-86-5 X D D D D D
|2-Chlorop 95-57-8 D D D D 110-62-3 D D D D D
1-chloro-4-phenoxybenzene 7005-72-3 D D D D D 85-01-8 X 2.57E-03 D D D D
Chrysene 218-01-9 X D D D D D 08-95-2 X 1.15E-01 D D D 6.69E-02
0-Cresol 95-48-7 X D x D D D 123-38-6 X
p-Cresol 106-44-5 X 2.58E-02 D D D 1.94E-02 29-00-0 X ND D D D ND
Crotonaldehyde 4170-30-3 9.14E-02 D D D 8.45E-02 Styrene 00-42-5 X 8.66E-02 D D D 4.90E-03
Dibenzofuran 132-64-9 X D D D ND 1,1,2,2-Tetrachloroethane 79-34-5 X 2.49E-03 D D D 2.00E-03
Dibuty! Phthalate 84-74-2 X D 1.89E-03 1.60E-04 ND Tetrachloroethene 127-18-4 X 2.49E-03 D D D 2.00E-03
1,2-Dichlorobenzene 95-50-1 ND ND ND ND ND [m-Tolualdehyde 620-23-5 6.80E-02 ND ND ND 9.65E-02
1,3-Dichlorobenzene 541-73-1 & ND ND ND ND ND o-Tolualdehyde 529-20-4 ND ND ND ND 5.61E-03
,4-Dichlorobenzene 106-46-7 ND ND ND ND ND Toluene 108-88-3 X 2.60E-01 8.73E-04 1.07E-03 6.61E-04 178E-01
,3-Dichlorobenzidine 91-94_ X ND ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND ND
,1-Dichloroethane - X 2.49E-0: ND ND ND 2.00E-0: 1,1,1-Trichloroethane 71-55-6 X 2.49E-0: ND ND ND 2.00E-0:
1,2-Dichloroethane 7-06-2 X 2.49E-0: ND ND ND 2.00E-0: 1,1,2-Trichloroethane 79-00-5 X 2.49E-0: ND ND ND 2.00E-0:
1,1-Dichloroethene 75-35-4 X 2.49E-0: ND ND ND 2.00E-0: Trichloroethene 79-01-6 X 2.49E-0: ND ND ND 2.00E-0:
cis-1,2-Dichc 156-59-2 2.49E-0: ND ND ND 2.00E-0: 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND ND
trans-1,2-Dichloroethene P> - 156-60-5 2.49E-0: ND ND ND 2.00E-0: 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND ND
2,4-Dichlorophenol 120-83-2 ND ND ND ND ND Vinyl Acetate 108-05-4 X 1.24E-02 ND ND ND 1.01E-02
78-87-5 X 2.49E-0: ND ND ND 2.00E-0: Vinyl Chloride 75-01-4 X 249E-03 ND ND ND 2.00E-03
10061-01-5 2.49E-0: ND ND ND 2.00E-0: mp-Xylene 1330-20-7 X 1.68E-01 1.76E-03 1.38E-03 7.45E-04 9.29E-02
10061-02-6 2.49E-0: ND ND ND 2.00E-0: 0-Xylene 95-47-6 X 8.07E-02 8.75E-04 5.90E-04 2.65E-04 4.86E-02
84-66-2 ND AA 1.14E-04 AA ND

2. Emission Factors derived using the test results provided in the reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

GTCP85-180

Pover Setting]  Constant | | I Pover Setting]  Constant
Fuel Flowrate (I/hn)* a0 | - - | - 1 - Fuel Flowrate (I/hr)* 270
Compound Name CAS Number HAP Emission Factors (Ib/20001b fuel bumed)2 Compound Name CAS Number HAP
Acenaphthene 83-32-9 X ND - 2,4-Dimethylphenol 05-67-9 ND
Acenaphthylene 208-96-8 X ND - = - Dimethyl phthalate 31-11-3 X ND - -
Acetaldehyde 75-07-0 X 2.09E-03 4,6-Dinitro-o-cresol 34-52-1 X ND
Acrolein 107-02-8 X 3.04E-04 2,4-Dinitrophenol 51-28-5 X ND
Anthracene 120-12-7 X ND - -—- - -—- 2,4-Dinitrotoluene 121-14-2 X ND --- -
Benzaldehyde 100-52-7 ND 2,6-Dinitrotoluene 606-20-2 ND
Benz(a)anthracene 56-55-3 ND Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X 4.59E-04
71-43-2 1.50E-02 Di-n-Octyl phthalate 17-84-0 ND
Benzenemethanol 100-51-6 ND Ethylbenzene 00-41-4 X 1.20E-04
b)fluoranthene 205-99-2 X ND Fl 06-44-0 X 4.44E-
Benzo(kjfluoranthene 207-08-9 X ND Fluorene 86-73-7 X
Benzo(g,h.perylene 191-24-2 X D - - - Formaldehyde 50-00-0 X .03E-02 - —
Benzo(a)pyrene 0-32-8 X D Hexachlorobenzene 118-74-1 D
Benzoic Acid 5-85-0 4.14E-03 Hexachlorobutadiene 87-68-3 D
Bromodichloromethane 5-27-4 D Hexachlorocyclopentadiene 77-47- X D
Bromoform 75-25-2 X ND Hexachloroethane 67 X ND
Bromomethane 74-83-9 X 8.76E-05 Hexanal -25-1 ND
4-Bromopheny|-pheny| Ether 101-55-3 ND 2-Hexanone 591-78-6 ND
1,3-Butadiene 106-99-0 X ndeno(1,2,3-cd)pyrene p” - 193-39-5 X ND
2-Butanone (MEK) 78-93-3 9.96E-04 |Isophorone 78-59-1 X ND
Butyl benzyl phthalate 85-68-7 7.77E-05 [Isovaleraldehyde P> 590-86-3 ND
Carbon Disulfide 75-15-0 X 7.79E-05 - - - - Methylene Chloride 75-09-2 X 2.60E-03 - - - -
Carbon Tetrachloride 56-23-5 X ND 2-MethyInaphth 91-57-6 AA
4-Chloroaniline 106-47-8 ND 4-Methy|-24 none (MIBK) 108-10-1 X ND
|Chlorobenzene 108-90-7 X 4.59E-04 Napht e 91-20-3 X AA
|Chlorodib nane 124-48-1 D aniline 99-09-2 D
|Chloroethane 75-00-3 X D -Nitroaniline 88-74-4 D
bis(2-Chloroethoxy) Methane 111-91-1 D 4-Nitrobenzenamine 100-01-6 D
bis (2-Chloroethyl) Ether 111-44-4 X D Nitrobenzene 98-95-3 X D
Chloroform 67-66-3 X 2.07E-04 2-Nitrophenol 88-75-5 ND
bis(2-Choroisopropyl) Ether 39638-32-9 ND 4-Nitrophenol 100-02-7 X ND
Chloromethane 74-87-3 X ND N-Nitrosodiphenylamine 86-30-6 ND
4-Chloro-3-methylphenol 59-50-7 ND N-Nitrosodi-n-propylamine 621-64-7 ND
2-Chloronaphthalene 91-58-7 ND Pentachlorophenol 87-86-5 X 155E-03
2-Chlorophenol 95-57-8 ND Pentanal 110-62-3 ND
1-chloro-4-phenoxybenzene 7005-72-3 ND Phenanthrene 85-01-8 X 2.31E-05 - — - —
Chrysene 218-01-9 X ND Phenol 108-95-2 X 144E-04
o-Cresol 95-48-7 X ND Propanal 123-38-6 X =
p-Cresol 106-44-5 X ND Pyrene 129-00-0 X - -
Crotonaldehyde 4170-30-3 5.25E-04 Styrene 100-42-5 X X
Dibenzofuran 132-64-9 X ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND
Dibutyl Phthalate 84-74-2 X 2.68E- Tetrachloroethene 127-18-4 X ND
1,2-Dichlorobenzene 95-50-1 m-Tolualdehyde 620-23-5 ND
1,3-Dichlorobenzene 541-73-1 ND o-Tolualdehyde 529-20-4 ND
1,4-Dichlorobenzene 106-46-7 D Toluene 108-88-3 X 2.94E-03
|3.3-Dichlorobenzidine 91-94-1 D - |1,2,4-Trichlorobenzene 120-82-1 X ND
|1,1-Dichloroethane 75-34-3 X D 1,1,1-Trichloroethane 71-55-6 X ND
1,2-Dichloroethane 1074 X D 1,1,2-Tri 79-00-5 X ND
1,1-Dichloroethene 5-4 X ND Trichloroethene 79-01-6 X ND
cis-1,2-Dichc P 156-59-2 ND 2,4,5-Tri P 95-95-4 X ND
trans-1,2-Dichloroethene 156-60-5 ND 2,4,6-Trichlorophenol 88-06-2 X ND
2/4-Dichlorophenol 120-83-2 D Vinyl Acetate 108-05-4 X ND
1,2-Dichloropropane P> 78-87-5 X D - - - Viny| Chloride 75-01-4 X ND - -
cis-1,3-Dichloropropel 10061-01-5 D m,p-Xylene 1330-20-7 X 2.32E-03 - -
trans-1,3-Dichlor ene 10061-02-6 D 0-Xylene 95-47-6 X 3.27E-04
Diethyl Pht 84-66-2 5.29E-04 - - - -

“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

ata obtained from Aircraft Engine and APU Emissions
Emission Factors derived using the test results provided in the reference above.

Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
Emission Factors derived using the test results provided in the reference above.

GTCP165-1
Pover Setting]  Constant | = | = | = Pover Setting] _ Constant |
FelFlowrate ()| 23 [~ [ T T - Fuel Flowrate (hr)t| 273 | —
Compound Name CAS Number HAP Emission Factors (Ib/10001b fuel t:.umed)2 Compound Name CAS Number HAP
Acenaphthene 83-32-9 X ND - 2,4-Dimethylphenol 105-67-9 -
Acenaphthylene 208-96-8 X ND Dimethyl phthalate 131-11-3 X
Acetaldehyde 75-07-0 X 5.61E-03 4,6-Dinitro-o-cresol 534-52-1 X
Acrolein 107-02-8 X 121E-02 - - - 2,4-Dinitrophenol 51-28-5 X -
Anthracene 120-12-7 X ND 2/4-Dinitrotoluene 121-14-2 X
Benzaldehyde 100-52-7 1.26E-02 2,6-Dinitrotoluene 06-20-2
Benz(a)anthracene 56-55-3 X ND Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X
Benzene 71-43-2 X 3.79E-02 Di-n-Octyl phthalate 17-84-0
| 100-51-6 1.94E-03 Ethylbenzene 00-41-4 X
Benzo(b)fluoranthene 205-99-2 X ND Fl 206-44-0 X
Benzo( e 207-08-9 X ND Fluorene 86-73-7 X
Benzo(g,h,i lene 191-24-2 X ND Formaldehyde 50-00-0 X
Benzo(a)pyrene 50-32-8 X ND Hexachlorobenzene 118-74-1
Benzoic Acid 65-85-0 165E+00 = = = Hexachlorobutadiene 87-68-3 X =
Bromodichloromethane 75-27-4 ND Hexachlorocyclopentadiene T7-474 X
Bromoform 75-25-2 X ND Hexachloroethane £l X
Bromomethane 74-83-9 X 3.45E-04 — Hexanal 6-25-1 =
4-Bromophenyl-pheny| Ether 101-55-3 ND 2-Hexanone 591-78-6
1,3-Butadiene 106-99-0 X Indeno(1,2,3-cd)pyrene p” - 193-39-5 X
2-Butanone (MEK) 78-93-3 2.77E-03 Isophorone > - 78-59-1 X
Butyl benzyl phthalate 85-68-7 ND Isovaleraldehyde D~ - 590-86-3
Carbon Disulfide 75-15-0 X 2.28E-04 Methylene Chloridi 75-09-2 X
Carbon Tetrachloride 56-23-5 X ND - 2-MethyIna) e 91-57-6 -
4-Chloroaniline 106-47-8 ND 4-Meth ntanone (MIBK) 108-10-1 X
Chlorobenzene 108-90-7 X 4.16E-04 Nay ene 1-20-3 X
|Chlorodib 124-48-1 ND = itroaniline 9-09-2 =
|Chlo 75-00-3 X ND o-Nitroaniline 8-74-4
| bis (2-Chloroethoxy) Methane 111-91-1 ND - 4-Nitrobenzenamine 100-01-6
| bis (2-Chloroethyl) Ether 111-44-4 X ND Nitrobenzene 98-95-3 X -
|Chloroform 67-66-3 X 4.71E-04 2-Nitrophenol 88-75-5
bis(2-Choroisopropyl) Ether 39638-32-9 ND 4-Nitrophenol 100-02-7 X
|Chloromethane 74-87-3 X 3.90E-04 N-Nitrosodiphenylamine 86-30-6
4-Chloro-3-methylphenol 59-50-7 D N-Nitrosodi-n-propylamine 621-64-7
2-Chloronaphthalene 91-58-7 D Pentachlorophenol 87-86-5 X
2-Chlorophenol 95-57-8 D Pentanal 110-62-3
1-chloro-4-phenoxybenzene 7005-72-3 ND Phenanthrene 85-01-8 X
Chrysene 218-01-9 X ND Phenol 108-95-2 X
o-Cresol 95-48-7 X ND Propanal 123-38-6 X -
p-Cresol 106-44-5 X ND Pyrene 129-00-0 X ND
Crotonaldehyde 4170-30-3 5.83E-03 Styrene 100-42-5 X 2.24E-03
|Dibenzofuran 132-64-9 X 2.57E 1,1,2.2-Tetrachloroethane 79-34-5 X ND
Dibutyl Phthalate 84-74-2 X - - - Tetrachloroethene 127-18-4 X ND - -
|1,2-Dichlorobenzene 95-50-1 ND m-Tolualdehyde 620-23-5 5.61E-03
1,3-Dichlorobenzene 541-73-1 ND o-Tolualdehyde 529-20-4 3.89E-03
106-46-7 | K D [ Toluene 108-88-3 X 1.87E-02
91-94-1 X D ,2,4-Trichlorobenzene 120-82-1 X ND
|1 752 X D ,1,1-Trichloroethane 71-55-6 X ND
1,2-Dichloroethane -06-2 X D - - - ,1,2-Trichl h. 79-00-5 X ND - -
1,1-Dichloroethene 75-35-4 X ND Trichloroethene 79-01-6 X ND
cis-1,2-Dichc 156-59-2 ND 2,4,5-Tri 95-95-4 X ND
trans-1,2-D D~ - 156-60-5 ND! 2,46-Tr 88-06-2 X ND
2,4-Dichlorophenol D> 120-83-2 ND Vinyl Acetate 108-05-4 X ND
1,2-Dichloropropane 78-87-5 X ND Vinyl Chloride 75-01-4 X ND
10061-01-5 ND m,p-Xylene 1330-20-7 X 4.84E-03
10061-02-6 ND 0-Xylene 95-47-6 X 117E-03 o — - -
84-66-2 4.55E-04 = = =
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
J69-T-25

Pover Setting Idle Intermediate Military - Pover Setting Idle Intermediate Military -
Fuel Flowrate (Ib/hr)" 167 872 1085 Fuel Flowrate (Ib/hr)" 167 872 1085
Percent Thrust/hp’ 4% 63% 84% Percent Thrust/hp’| 4% 63% 84% —
Compound Name CAS Number | HAP Emission Factors (Ib/10001b fuel burned)? Compound Name CAS Number [ HAP Emission Factors (Ib/1000Ib f med)®

Acenaphthene 83-32-9 X ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND -
Acenaphthylene 208-96-8 X 7.25E-04 ND ND Dimethyl phthalate 131-11-3 X ND ND y
Acetaldehyde 75-07-0 X 9.76E-02 2.12E-03 ND - - 14,6-Dinitro-o-cresol 534-52-1 X ND ND — -
Acrolein 107-02-8 X 1.96E-01 ND ND 24-Dinitrophenol 51-28-5 X ND ND ND -
Anthracene 120-12-7 X ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND, ND -
Benzaldehyde 100-52-7 1.04E-01 ND ND - 2,6-Dinitrotoluene 606-20-2 ND ND -
Benz(a)anthracene 56-55-3 X ND ND ND IDi(Z-Elh Ihexyl) Phthalate (DEHP) 117-81-7 X 6.89E-04 "08E-03 547E-04 -
Benzene 71-43-2 X 1.89E-01 3.47E-03 1.86E-03 Di-n-Octyl 117-84-0 ND ND ND -
Benzenemethanol 100-51-6 4.74E-03 ND ND - Ethylbenzene 100-41-4 X 2, ND ND -
Benzo(b)fluoranthene 205-99-2 X ND ND ND Fluoranthene 206-44-0 X D ND ND =
Benzo(K)fluoranthene 207-08-9 X ND ND ND Fluorene 86-73-7 X 9.52E-04 ND ND
Benzo(g,h.iperylene 191-24-2 X ND ND ND Formaldehyde 50-00-0 9.16E-01 2.72E-02 1.16E-02 =
|Benzo @)pyrene 50-32-8 X ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND
}%oic Acid 65-85-0 3.52E-02 1.23E-02 1.03E-02 - Hexachlorobutadiene 87- X ND ND ND -
Bromodichloromethane 75-27-4 Hexachlorocyclopentadiene -4 X D D D
Bromoform 75-25-2 Hexachloroethane 67-72-1 X D D D
Bromomethane 74-83-9 Hexanal P | 66251 D D D
4-Bromophenyl-pheny| Ether 101-55-3 2-Hexanone ) - 591-78-6 2.08E-03 1.62E-03 1.69E-03
1,3-Butadiene 106-99-0 Indeno(1,23cd)pyrene g 193-39-5 X ND ND ND
2-Butanone (MEK) 78-93-3 Isophorone D 4 78-59-1 X ND! ND! ND!
Butyl benzyl phthalate 85-68-7 Isovaleraldehyde 590-86-3 2.00E-02 ND ND
Carbon Disulfide 75-15-0 75-09-2 X 3.86E-02 2.56E-02 4.80E-02 ==
Carbon Tetrachloride 56-23-5 91-57-6 4.21E-02 134E-04 8.41E-05
4-Chloroaniline 106-47-8 MIBK) 108-10-1 X 2.08E-03 162E-03 1.69E-03 e
Chlorobenzene 108-90-7 91-20-3 X 3.54E-02 3.41E-04 2.22E-04 — -
Chlorodibromomethane 124-48-1 m-Nitroaniline 99-09-2 ND ND ND
Chloroethane 75-00-3 o-Nitroaniline 88-74-4 ND ND ND
bis (2-Chloroethoxy) Methane 111-91-1 4-Nitrobenzenamine 100-01-6 ND ND ND
bis(2-Chloroethyl) Ether 111-44-4 Nitrobenzene 98-95-3 X ND ND ND
Chloroform 67-66-3 2-Nitrophenol 88-75-5 ND ND ND
bis (2-Choroisopropyl) Ether 39638-32-9 4-Nitrophenol 100-02-7 X ND ND ND
Chloromethane 74-87-3 N-Nitrosodiphenylamine 86-30-6 ND ND ND
4-Chloro-3-methylphenol 59-50-7 N-Nitrosodi-n-propylamine 621-64-7 ND ND ND
2-Chloronaphthalene 91-58-7 Pentachlorophenol 87-86-5 X ND ND ND
2-Chlorophenol 95-57-8 Pentanal 110-62-3 3.70E-02 ND ND
1-chloro-4-phenoxybenzene 7005-72-3 Phenanthrene 85-01-8 X ND ND ND
Chrysene 218-01-9 ND [Phenol 108-95-2 X 2.85E-02 9.86E-04 ND ==
0-Cresol 95-48-7 ND Propanal 123-38-6 X
p-Cresol 106-44-5 ND - Pyrene 129-00-0 X ND ND ND -
Crotonaldehyde 4170-30-3 ND Styrene 100-42-5 X 2.72E-02 ND ND
Dibenzofuran 132-64-9 ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND
Dibutyl Phthalate 84-74-2 4.44E-04 Tetrachloroethene 127-18-4 X 2.08E-03 162E-03 1.69E-03
1,2-Dichlorobenzene 95-50-1 ND m-Tolualdehyde 620-23-5 1.19E-01 ND ND
3-Dichlorobenzene 541-73-1 ND = o-Tolualdehyde 529-20-4 6.11E-02 ND ND =
Dichlorobenzene 106-46-7 ND Toluene 108-88-3 X 112601 1.56E-03 8.29E-04
,3-Dichlorobenzidine 91-9 ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND
|1,1-Dichloroethane -3 ND - 1,1,1-Trichloroethane 71-55-6 X ND ND ND -
1,2-Dichloroethane 07-06-2 D 1,1,2-Trichloroethane 79-00- X D D D
|1,1-Dichloroethene 75-35-4 D | Trichloroethene 79-01- X D D D
cis-1,2-Dicholorethene 156-59-: D = |2,4,5-Trichlorophenol 95-95-4 X D D D =
trans-1,2-Dit I 156-60-! D - 2,4,6-Trichlorophenol 88-06-: X D D D
24-Dichlorophenol @ 120-83- ND Vinyl Acetate 108-05-4 X ND ND ND
i 78-87-! ND Vinyl Chloride 75-01-4 X ND ND ND -
10061-01-5 ND mp-Xylene 1330-20-7 X 6.45E-02 2.13E-03 4.94E-04 -
10061-02-6 ND . == |0 Xilene 95-47-6 X 2.51E-02 6.62E-04 ND — —

84-66-2 ND 2.02E-04 ND - -

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
2. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
J85-GE-5A

Power Setting| Idle Intermediate Military Afterbumer-1 Power Setting| Idle Intermediate Military Afterbumer-1

Fuel Flowrate (Ib/hr)* 434 950 2740 8138 Fuel Flowrate (Ib/hr) 434 950 2740 8138

Percent Thrust/hp’ 4% 15% 88% 116% - Percent Thrust/hp’ 4% 15% 88% 116°/M -
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burmed)? Compound Name CAS Number | HAP Emission Factors (Ib/10001b f med)’
Acenaphthene 83-32-9 X ND ND ND ND - 2,4-Dimethylphenol 105-67-9 ND ND ND ND -
Acenaphthylene 208-96-8 X 2.70E-03 4.11E-04 ND ND Dimethyl phthalate 131-11-3 X ND ND y ND e
Acetaldehyde 75-07-0 X 1.18E-01 ND ND ND 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND -
Acrolein 107-02-8 X 2.70E-01 ND ND ND 2,4-Dinitrophenol 51-28-5 X ND ND ND ND e
Anthracene 120-12-7 X ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND, ND ND ===
Benzaldehyde 100-52-7 1.10E-01 ND ND ND 2,6-Dinitrotoluene 606-20-2 ND ND ND
(Ben: e 56-55-3 X ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 1.63E-03 ‘54E-04 3.87E-04 1.33E-04 -
Benzene 71-43-2 X 148E-01 134E-01 1.14E-02 6.84E-03 Di-n-Octyl phthalate 117-84-0 ND ND ND ND -
Ben. 100-51-6 3.64E-02 7.56E-03 6.09E-04 1.36E-04 - Ethylbenzene 100-41-4 X 3. 8.80E-03 3.75E-04 5.24E-04 -
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X D ND ND ND
Benzo(k)fluoranthene 207-08-9 X ND ND ND ND Fluorene 86-73-7 X 5.37E-03 3.62E-04 ND ND
Benzo(g,h.iperylene 191-24-2 X ND ND ND ND - Formaldehyde 50-00-0 2.26E-01 5.45E-01 7.37E-02 2.40E-02 -
Benzo(a)pyrene 50-32-8 X ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND
Benzoic Acid 65-85-0 ND 2.84E-02 1.82E-02 8.90E-03 Hexachlorobutadiene 87-6f X ND ND
Bromodichloromethane 75-27-4 6.61E-03 ND ND ND Hexachlorocyclopentadiene -4 X ND ND
Bromoform 75-25-2 X 6.61E-03 ND ND ND Hexachloroethane 67-72-1 X ND ND
Bromomethane 74-839 X 6.41E-03 ND ND ND - Hexanal 66-25-1 ND ND -
4-Bromophenyl-phenyl Ether 101-55-3 ND ND ND ND 2-Hexanone P 4 591-78-6 ND 1.94E-04
1,3-Butadiene 106-99-0 X Indeno(1,23-cd)pyrene ____g® 193-39-5 X ND! ND
2-Butanone (MEK) 78-93-3 2.88E-02 9.09E-03 ND 3.27E-04 - Isophorone P 78-59-1 X ND ND -
Butyl benzyl phthalate 85-68-7 ND ND 1.12E-04 3.06E-05 Isovaleraldehyde 590-86-3 ND ND
Carbon Disulfide 75-15-0 X 6.77E-03 5.40E-03 6.40E-04 124E-04 75-09-2 X 2.85E-02 6.44E-03 -
Carbon Tetrachloride 56-23-5 X 6.27E-03 5.36E-03 ND ND - 91-57-6 1.07E-03 121E-03 -
4-Chloroaniline 106-47-8 ND ND ND ND -2-pentanone (MIBK) 108-10-1 X ND ND
Chlorobenzene 108-90-7 X 6.61E-03 D D D 91-20-3 X 127E-03 8.16E-04 -
Chlorodibromomethane 124-48-1 6.61E-03 D D D m-Nitroaniline 99-09-2 D D
Chloroethane 75-00-3 X 6.61E-03 D D D o-Nitroaniline 88-74-4 D D
bis(2-Chloroethoxy) Methane 111-91-1 ND D D D = 4-Nitrobenzenamine 100-01-6 D D
bis(2-Chloroethyl) Ether 111-44-4 X N D D D Nitrobenzene 98-95-3 X D D
Chloroform 67-66-3 X 6.61E-03 5.80E-03 7.03E-04 2.29E-04 2-Nitrophenol 88-75-5 D D -
bis(2-Choroisopropyl) Ether 39638-32-9 D D ND y 4-Nitrophenol 100-02-7 X D D
|Chloromethane 74-87-3 X 119E-02 2.42E-04 £-04 N-Nitrosodiphenylamine 86-30-6 D D
|4-Chloro-3-methylphenol 59-50-7 D ND D N-Nitrosodi-n-propylamine 621-64-7 D D
2-Chloronaphthalene 91-58-7 D ND. D - 87-86-5 X D D -
|2-Chlorop 95-57-8 D D 110-62-3 D D -
1-chloro-4-phenoxybenzene 7005-72-3 D D D 85-01-8 X D D
Chrysene 218-01-9 X D D D == 08-95-2 X 152E-03 9.39E-04 -
o-Cresol 95-48-7 X 04E-03 D D 123-38-6 X - — -
p-Cresol 106-44-5 X 70E-02 D 171E-04 29-00-0 X ND ND -
Crotonaldehyde 4170-30-3 .34E-01 D D Styrene 00-42-5 X 5.02E-04 2.85E-04 -
Dibenzofuran 132-64-9 X .10k D 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND
Dibuty! Phthalate 84-74-2 X 03 2.23E-04 - Tetrachloroethene 127-18-4 X ND ND -
1,2-Dichlorobenzene 95-50-1 ND ND [m-Tolualdehyde 620-23-5 ND ND
1,3-Dichlorobenzene 541-73-1 & ND ND o-Tolualdehyde 529-20-4 ND ND
,4-Dichlorobenzene 106-46-7 ND ND Toluene 108-88-3 X 3.23E-03 1.74E-03
,3-Dichlorobenzidine 91-94_ X ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ==
,1-Dichloroethane - X 1E-0; ND 1,1,1-Trichloroethane 71-55-6 X ND ND
1,2-Dichloroethane 7-06-2 X 1E-0: ND == 1,1,2-Trichloroethane 79-00-5 X ND ND ==
1,1-Dichloroethene 75-35-4 X 1E-0: ND Trichloroethene 79-01-6 X ND ND
cis-1,2-Dichc D 156-59-2 61E-0 ND 2,45-Trichlorophenol 95-95-4. X ND! ND
trans-1,2-Dichloroethene P> - 156-60-5 .61E-0; ND 2,4,6-Trichlorophenol 88-06-2 X ND ND
24-Dichlorophenol @ 120-83-2 ND! ND! Vinyl Acetate 108-05-4 X ND! ND
78-87-5 X .61E-0: ND == Vinyl Chloride 75-01-4 X ND ND ==
10061-01-5 .61E-0: ND mp-Xylene 1330-20-7 X 1.29E-03 1.88E-03 -
10061-02-6 .61E-0: ND 0-Xylene 95-47-6 X 4.90E-04 9.04E-04 -
84-66-2 ND 161E-03

. Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
2. Emission Factors derived using the test results provided in reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
J85-GE-5M

Power Setting| Idle Intermediate Military Afterburner Power Setting| Idle Intermediate Military Afterburner
Fuel Flowrate (Ib/hr)" 525 1045 2550 7695 Fuel Flowrate (Ib/hr)" 525 1045 2550 7695
Percent Thrust/hp’ 50% 86% 99% 100% - Percent Thrust/hp’ 50% 86% 99% 100%

Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel bumed)? Compound Name CAS Number | HAP Emission Factors (1b/1000lb fi med)’
Acenaphthene 83-32-9 X ND ND ND - - 2,4-Dimethylphenol 105-67- - - - - -
Acenaphthylene 208-96-8 X ND ND ND Dimethyl phthalate 131-11-" X
Acetaldehyde 75-07-0 X 2.44E-01 1.91E-02 1.57E-03 4,6-Dinitro-o-cresol 534-52- X
Acrolein 107-02-8 X 3.14E-01 1.24E-02 1.18E-03 - === 2,4-Dinitrophenol 51-28-5 X - ===
Anthracene 120-12-7 X ND ND ND 2,4-Dinitrotoluene 121-14-2 X
Benzaldehyde 100-52-7 7.81E-02 124E-02 1.18E-03 2,6-Dinitrotoluene 606-20-2 -
[Ben e 56-55-3 ND ND! ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X

71-43-2 3.05E-02 2.34E-02 2.56E-03 Di-n-Octyl phthalate 117-84-0 ==
Benzenemethanol 100-51-6 - Ethylbenzene 100-41-4 X
b)fluoranthene 205-99-2 X ND ND ND Fluoranthene 206-44-0 X =
Benzo(K)fluoranthene 207-08-9 X ND ND ND Fluorene 86-73-7 X
Benzo(g,h,iperylene 191-24-2 X ND ND ND - Formaldehyde -
Benzo(a)pyrene 50-32-8 X ND ND ND Hexachlorobenzene -
Benzoic Acid 65-85-0 = Hexachlorobutadiene
Bromodichloromethane 75-27-4 ND ND ND - Hexachlorocyclopentadiene -
Bromoform 75-25-2 X ND ND ND Hexachloroethane
Bromomethane 74-83-9 X ND 6.62E-05 ND Hexanal
4-Bromophenyl-phenyl Ether 101-55-3 = = 2-Hexanone =
1,3-Butadiene 106-99-0 X 1.20E-02 6.02E-03 ND Indeno(1,2,3-cd)pyrene 193-39-5 X ND ND ND -
2-Butanone (MEK) 78-93-3 3.94E-02 6.77E-03 9.29E-04 Isophorone 78-59-1 X -
Butyl benzyl phthalate 85-68-7 - - - - - Isovaleraldehyde 590-86-3 7.81E-02 1.24E-02 1.18E-03 - -
Carbon Disulfide 75-15-0 X ND ND ND 75-09-2 X 1.32E-04 5.53E-04 2.53E-04 -
Carbon Tetrachloride 56-23-5 X 1.09E-04 3.18E-04 147E-04 91-57-6 1.29E-01 ND ND ==
4-Chloroaniline 106-47-8 - -2-pentanone (MI1BK) 108-10-1 X ND ND ND
Chlorobenzene 108-90-7 X ND ND ND 91-20-3 X 8.29E-02 ND ND -
Chlorodibromomethane 124-48-1 ND ND ND 99-09-2
Chloroethane 75-00-3 X ND 9.44E-05 ND o-Nitroaniline 88-74-4
bis (2-Chloroethoxy) Methane 111-91-1 = = = 4-Nitrobenzenamine 100-01-6 = =
bis(2-Chloroethyl) Ether 111-44-4 X - Nitrobenzene 98-95-3 X -
Chloroform 67-66-3 X ND ND ND 2-Nitrophenol 88-75-5
bis(2-Choroisopropyl) Ether 39638-32-9 - 4-Nitrophenol 100-02-7 X
Chloromethane 74-87-3 X 2.69E-04 3.12E-04 7.I7E-05 N-Nitrosodiphenylamine 86-30-6 = -
4-Chloro-3-methylphenol 59-50-7 N-Nitrosodi-n-propylamine 621-64-7
2-Cl 91-58-7 ND ND |Pen!ac p 87-86-5 X = = = =
2-Chlorophenol 95-57-8 - Pentanal 110-62-3 2.44E-01 118E-03 -
1-chloro-4-phenoxybenzene 7005-72-3 = Phenanthrene 85-01-8 X ND ND
Chrysene 218-01-9 X ND ND Phenol 108-95-2 X - - -
o-Cresol 95-48-7 X — - Propanal 23-38-6 X 7.81E-02 118E-03 -
p-Cresol 106-44-5 X = |Pyrene 129-00-0 X ND ND
Crotonaldehyde 4170-30-3 1.18E-01 124E-02 1.18E-03 tyrene 00-42-5 X 7.88E-03 1.08E-04 =
Dibenzofuran 132-64-9 X - - ,1,2,2-Tetrachloroethane 79-34-5 X ND ND -
|Dibutyl Phthalate 84-74-2 X | Tetrachloroethene 127-18-4 X ND ND
,2-Dichlorobenzene 95-50-1 m-Tolualdehyde 620-23-5 -
Dichlorobenzene 541-73-1 lo-Tolualdehyde 529-20-4 9.33E-02 1.24E-02 118E-03
4-Dichlorobenzene 106-46-7 | Toluene 108-88-3 X 2.76E-02 114E-02 9.14E-04 -
,3-Dichlorobenzidine 91-94-1 X = = ,2,4-Trichlorobenzene 120-82-1 X = =
|1,1-Dichloroethane 754 X ND ND ND 1,1-Trichloroethane 71-55-6 X ND ND ND
|1,2-Dichloroethane -06-2 X ND ND ND |1,1,2-Trichloroethane 79-00-! X ND ND ND -
-Dichloroethene 75-35-4 X ND ND ND - Trichloroethene 79-01- X -
156-59-2 ND ND ND 2,4,5-Trichlorophenol 95-95-4 X -
156-60-5 ND ND ND 12,4,6-Trichlorophenol 88-06-: X - — - -
120-83-2 == = == = == Vinyl Acetate 108-05-4 X ND ND ND =) ==
78-87-5 X - - - Viny| Chloride 75-01-4 X - — - -
10061-01-5 ND 7.91E-05 ND mp-Xylene 1330-20-7 X 2.44E-02 7.63E-03 4.33E-04 =
10061-02-6 ND 9.44E-05 ND . === |0-X§ lene 95-47-6 X 1.50E-02 4.83E-03 2.33E-04 — o

84-66-2 - = == = -

Data obtained from Clean Air Act Emissions T

2. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound

is a HAP

“---” Indicates No Data Available
ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

esting of the T-38C Aircraft Engines September 2002, IERA-RS-BR-TR-2003-0001
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
PT6A-68

Power Setting| Ground Idle Flight Idle Descend Approach | Max Continuous Powver Setting| Ground Idle Flight Idle Descend Approach MW
Fuel Flowrate (Ib/hr)* 156 180 328 449 612 Fuel Flowrate (It/hr)* 156 180 328 449
Percent Thrust/hp!| 2% 3% 19% 46% 88% Percent Thrust/hp| 2% 3% 19% 46% g 83%
Compound Name CAS Number | HAP Emission Factors (Ib/1000lb fuel bumed)? Compound Name CAS Number | HAP Emission Factors (1b/10001b fug d)’
Acenaphthene 83-32-9 X ND ND ND ND ND 2,4-Dimethylphenol 105-67-9 -
Acenaphthylene 208-96-8 X ND ND ND ND ND Dimethyl phthalate 131-11-3 X
Acetaldehyde 75-07-0 X 2.99E-01 3.47E-01 8.78E-02 1.04E-02 2.17E-03 4,6-Dinitro-o-cresol 534-52-1 X
Acrolein 107-02-8 X 7.16E-01 6.00E-01 5.06E-02 ND ND 24-Dinitrophenol 51-28-5 X
Anthracene 120-12-7 X ND ND ND ND ND |2.4-Dinitrotoluene 121-14-2 X
Benzaldehyde 100-52-7 2.34E-02 173601 4.45E-02 8.01E-03 ND |2,6-Dinitrotoluene 606-20-2
Benz(a)anthracene 56-55-3 X ND ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X
Benzene 71-43-2 X 167E-01 5.22E-01 8.49E-02 1.04E-02 8.63E-04 Di-n-Octy| phthalate 117-84-0 - ==
Benzenemethanol 100-51-6 Ethylbenzene 100-41-4 X 4.7 2.09E-04
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND ND Fl 206-44-0 X D ND
[Ben 207-08-9 X ND ND ND ND ND Fluorene 86-73-7 X 4% ND ND
@m g,h,iperylene 191-24-2 X ND ND ND ND ND Formaldehyde 50-00-0 - 4.81E+00 6.73E-01
Benzo(a)pyrene 50-32-8 X ND ND ND ND ND Hexachlorobenzene 118-74-1 X
[Benzoic Acid 65-85-0 Hexachlorobutadiene 87- X
Bromodichloromethane 75-27-4 ND ND ND ND ND Hexachlorocyclopentadiene -4 X
Bromoform 75-25-2 X ND ND ND ND ND Hexachloroethane 67-72-1 X - - -
Bromomethane 74-83-9 X ND ND ND ND 153E-04 Hexanal 66-25-1 1.56E-01 ND ND ND ND
4-Bromopheny|-pheny| Ether 101-55-3 2-Hexanone 591-78-6 152E-02 ND ND ND ND
1,3-Butadiene 106-99-0 X 1.49E-01 2.67E-01 1.10E-02 ND ND Indeno(1,2,3-cd)pyrene P> 193-39-5 X ND ND ND ND ND
2-Butanone (MEK) 78-93-3 1.32E-02 ND 2.65E-03 ND ND Isophorone ) - 78-59-1 X - - -
Butyl benzyl phthalate 85-68-7 Isovaleraldehyde 590-86-3 ND
Carbon Disulfide 75-15-0 X ND ND ND ND ND 75-09-2 X 3.42E-04
Carbon Tetrachloride 56-23-5 X ND ND ND ND ND 91-57-6
4-Chloroaniline 106-47-8 = 108-10-1 X
Chlorobenzene 108-90-7 X ND ND ND ND ND 91-20-3 X
Chlorodibre 124-48-1 ND ND ND ND ND m-Nitroaniline 99-09-2
Chloroethane 75-00-3 X ND ND ND ND ND o-Nitroaniline 88-74-4
bis (2-Chloroethoxy) Methane 111-91-1 — > 4 4-Nitrobenzenamine 100-01-6 — — —
bis(2-Chloroethyl) Ether 111-44-4 X - Nitrobenzene 98-95-3 X
Chloroform 67-66-3 X ND ND ND ND ND 2-Nitrophenol 88-75-5
bis (2-Choroisopropyl) Ether 39638-32-9 P 4-Nitrophenol 100-02-7 X
Chloromethane 74-87-3 X 155E-03 ND -04 5.72E-04 N-Nitrosodiphenylamine 86-30-6
4-Chloro-3-methylphenol 59-50-7 N-Nitrosodi-n-propylamine 621-64-7
2-Chloronaphthalene 91-58-7 ND ND ND, ND ND Pentachlorophenol 87-86-5 X —
2-Chlorophenol 95-57-8 Pentanal 110-62-3 ND ND
1-chloro-4-phenoxybenzene 7005-72-3 = Phenanthrene 85-01-8 X ND ND ND ND ND
Chrysene 218-01-9 ND ND ND ND Phenol 108-95-2 X - - - - —
o-Cresol 95-48-7 P> 4 Propanal 123-38-6 X
p-Cresol 106-44-5 Pyrene 129-00-0 X ND ND ND ND ND
Crotonaldehyde 4170-30-3 173E-01 ND ND ND Styrene 100-42-5 X 4.68E-02 3.80E-02 8.05E-03 ND ND
Dibenzofuran 132-64-9 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND ND
Dibutyl Phthalate 84-74-2 Tetrachloroethene 127-18-4 X ND ND ND ND ND
1,2-Dichlorobenzene 95-50-1 m-Tolualdehyde 620-23-5 1.56E-01 8.83E-02 ND 7.20E-03 ND
1,3-Dichlorobenzene 541-73-1 o-Tolualdehyde 529-20-4 ND ND ND ND ND
14-Dichlorobenzene 106-46-7 - - - - Toluene 108-88-3 X 1.65E-01 2.42E-01 2.46E-02 2.37E-03 5.18E-04
33-Dichlorobenzidine % - 1,24-Trichlorobenzene 120-82-1 X - - -
1,1-Dichloroethane ND ND ND ND 1,1,1-Trichloroethane 71-55-6 X ND ND ND ND ND
1,2-Di e 107-06-2 ND ND ND ND 1,1,2-Trichloroethane 79-00-5 X ND ND ND ND ND
1,1-Dichloroethene 75-35-4 ND ND ND ND Trichloroethene 79-01-6 X ND ND ND ND ND
cis-1,2-Dicholorethene 7 156-59-2 ND ND ND ND 2,4,5-Trichlorophenol 95-95-4 X - - -
trans-1.2-Dichloroethene @ 156-60-5 ND! ND! ND! ND! 2,4,6-Trichlorophenol 88-06-2 X
24-Di phenol__g® 120-83-2 Vinyl Acetate 108-05-4 X 152E-02 ND ND ND ND
1,2-Dichloropro 78-87- X ND ND ND ND ND Viny Chloride 75-01-4 X -
10061-01-5 ND ND ND ND ND mp-Xylene 1330-20-7 X 1.13E-01 131E-01 6.03E-03 6.01E-04 129E-03
loropropene 10061-02-6 ND ND ND ND ND 0-Xylene 95-47-6 X 5.98E-02 6.60E-02 2.92E-03 2.59E-04 154E-04
84-66-2

“---” Indicates No Data Available
ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from PT6A-68 Emissions Measurement Program Summary September 2002, IERA-RS-BR-SR-2003-0003
Emission Factors derived using the test results provided in the reference above.
“X” Indicates that compound is a HAP
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

T56-A-7

Powver Setting| Idle Approach Military Power Setting| Idle Approach Military
Fuel Flowrate (Ib/hr)‘ 724 880 1742 2262 Fuel Flowrate (lljhr)l 724 880 1742 2262
Percent Thrust/hp’ 5% 15% 61% 90% --- Percent Thrust/hp' 5% 15% 61% 90%/ .
Compound Name CAS Number | HAP Emission Factors (Ib/10001b fuel burned)? Compound Name CAS Number | HAP Emission Factors (Ib/1000lb f med)”

Acenaphthene 83-32-9 X ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND -
Acenaphthylene 208-96-8 X ND ND ND ND Dimethy| phthalate 131-11-3 X ND ND y ND
Acetaldehyde 75-07-0 X 1.04E-02 AA 5.43E-04 164E-04 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND
Acrolein 107-02-8 X ND ND ND ND 2,4-Dinitrophenol 51-28-5 X ND ND ND ND -
Anthracene 120-12-7 X ND ND ND ND 2,4-Dinitrotoluene 21-14-2 X ND ND, ND ND
Benzaldehyde 100-52-7 1.13E-03 8.76E-04 4.67E-04 ND = 2,6-Dinitrotoluene 6-20-2 ND ND ND =
Benz(a)anthracene 56-55-3 ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X 2.42E-03 .32E-03 1.19E-03 AA -
Benzene 71-43-2 4.77E-03 4.45E-03 1.34E-03 7.84E-04 Di-n-Octyl phthalate 117-84-0 ND @1 ND ND ND ==
Ben. 100-51-6 ND ND ND ND - Ethylbenzene 100-41-4 X 4.06E-04 2.07E-04 1.80E-04 -
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X D ND ND ND
Benzo(K)fluoranthene 207-08-9 X ND ND ND ND Fluorene 86-73-7 X ND ND ND ND
|Benzo(g,h.i)perylene 191-24-2 X ND ND ND ND Formaldehyde 50-00-0 4.10E-02 3.34E-02 9.30E-03 3.81E-04 =
Benzo(a)pyrene 50-32-8 X ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND
Benzoic Acid 65-85-0 6.44E-03 8.87E-03 3.83E-03 2.03E-03 Hexachlorobutadiene 87- X ND ND ND ND
Bromodichloromethane 75-27-4 ND ND ND ND Hexachlorocyclopentadiene -4 X ND ND ND ND
Bromoform 75-25-2 X ND ND ND ND Hexachloroethane 67-72-1 X ND ND ND ND
Bromomethane 74-83-9 X ND ND ND ND - Hexanal 66-25-1 ND ND ND ND -
4-BromophenyI-pheny| Ether 101-55-3 ND ND ND ND 2-Hexanone p” - 591-78-6 ND ND ND ND
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P> 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 4.63E-04 3.62E-04 ND 1.75E-04 Isophorone 78-59-1 X ND ND ND ND =
Butyl benzyl phthalate 85-68-7 ND ND ND ND Isovaleraldehyde 590-86-3 ND ND ND ND
Carbon Disulfide 75-15-0 X 7.20E-04 163E-03 1.04E-03 2.87E-04 == 75-09-2 X 7.14E-04 9.81E-04 7.83E-04 4.23E-04 ==
Carbon Tetrachloride 56-23-5 X ND 5.24E-04 143E-04 2.35E-04 91-57-6 7.27E-04 6.81E-04 1.03E-04 3.45E-05 -
4-Chloroaniline 106-47-8 ND ND ND ND 108-10-1 X ND ND ND ND -
Chlorobenzene 108-90-7 X ND ND ND ND - 91-20-3 X 1.16E-03 103E-03 177E-04 134E-04 -
Chlorodibromomethane 124-48-1 ND ND ND ND /|m-N|truaniI|ne 99-09-2 ND ND ND ND
Chloroethane 75-00-3 X ND ND ND ND o-Nitroaniline 88-74-4 ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND =
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND ND -
Chloroform 67-66-3 X 2.23E-03 5.40E-04 9.66E-04 5.15E-04 2-Nitrophenol 88-75-5 ND ND ND ND ==
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND 4-Nitrophenol 100-02-7 X ND ND ND ND
Chloromethane 74-87-3 X ND 4.54E-04 3.14E-04 -04 N-Nitrosodiphenylamine 86-30-6 ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND
2-Chlc 91-58-7 ND ND y ND 87-86-5 X ND ND ND ND —
2-Chlorophenol 95-57-8 ND ND ND Pentanal 110-62-3 ND ND ND ND -
1-chloro-4-phenoxybenzene 7005-72-3 ND ND ND ND Phenanthrene 85-01-8 X ND ND ND ND
Chrysene 218-01-9 X ND ND, ND ND Phenol 108-95-2 X ND ND ND ND -
o-Cresol 95-48-7 X ND ND ND Propanal 123-38-6 X = =
p-Cresol 106-44-5 X ND ND ND ND Pyrene 129-00-0 X ND ND ND ND
Crotonaldehyde 4170-30-3 ND ND ND ND Styrene 100-42-5 X 7.09E-04 3.67E-04 ND ND -
Dibenzofuran 132-64-9 X ND ND ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND
Dibutyl Phthalate 84-74-2 X "03E-04 3.32E-04 1.11E-04 1.05E-04 Tetrachloroethene 127-18-4 X ND ND ND 2.15E-04 =
1,2-Dichlorobenzene 95-50-1 ND ND ND ND [m-Tolualdehyde 620-23-5 ND ND ND ND
1,3-Dichlorobenzene 541-73-1 ND ND ND ND o-Tolualdehyde 529-20-4 ND ND ND ND
1/4-Dichlorobenzene 106-46-7 X ND ND ND ND Toluene 108-88-3 X 2.71E-03 2.29E-03 9.61E-04 2.53E-05 -
3,3-Dichlorobenzidine 91-9: X ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND
1,1-Dichloroethane -3 X ND ND ND ND 1,1,1-Trichloroethane 71-55-6 X ND ND ND ND
1,2-Dichloroethane 107-06-2 X ND ND ND ND 1,1,2-Trichloroethane 79-00-5 X 158E-03 1.30E-03 6.30E-04 4.78E-04 -
1,1-Dichloroethene P - 75-35-4 X ND ND ND ND Trichloroethene 79-01-6 X ND ND ND ND
Cis-1,2-Dichc D~ 156-50- ND ND ND ND 4,5-Trichlorophenol 95-95-4 X ND ND ND ND
trans-1,2-Dichloroethene I 156-60-! ND ND ND ND 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND
2,4-Dichlorophenol 120-83-: ND ND ND ND Vinyl Acetate 108-05-4 X ND ND ND ND
1,2-Dichloropropar 78-87-! X ND ND ND ND Vinyl Chloride 75-01-4 X ND ND ND ND -
i 10061-01-5 ND ND ND ND mp-Xylene 1330-20-7 X 6.70E-04 7.31E-04 4.14E-04 6.26E-04 -
oropropene 10061-02-6 ND ND ND ND == |0—X§Iene 95-47-6 X 6.56E-04 3.23E-04 168E-04 2.48E-04 —

84-66- 9.66E-04 2.58E-04 ND 4.25E-04

2. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available
ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
T64-GE-100

Pover Setting] Ground Idle | 75% Normal Normal Military Pover Setting] Ground Idle | 75% Normal Normal Military
Fuel Flowrate (Ib/hr)" 298 91 1698 1848 Fuel Flowrate (Ib/hr)" 298 941 1698 1848
Percent Thrust/hp'| 2% 34% 81% 90% Percent Thrust/hp'| 2% 34% 81% 90% g
Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burmed)? Compound Name CAS Number | HAP Emission Factors (1b/1000Ib fi med)’

Acenaphthene 83-32-9 X 7.92E-04 ND D - 2,4-Dimethylphenol 105-67-9 2.48E-0: ND D -
Acenaphthylene 208-96-8 X .59E-0: ND D Dimethyl phthalate 131-11-3 X 4.97E-0 N D -
Acetaldehyde 75-07-0 X 7E-0: 1.20E-03 D |4,6-Dinitro-o-cresol 534-52-1 X 9.90E-0: X D
Acrolein 107-02-8 X 4E-0; 137E-03 D 2,4-Dinitrophenol 51-28-5 X 9.90E-0: ND D -
Anthracene 120-12-7 X 4.97E-04 ND D 2,4-Dinitrotoluene 21-14-2 X 4.97E-0 ND D
Benzaldehyde 100-52-7 5.91E-02 1.86E-03 ND = 2,6-Dinitrotoluene 506-20-2 4.97E-04 ND ND =
Benz(a)anthracene 56-55-3 4.97E-04 ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X 4.97E-04 1.06E-04 2.13E-04 ==
Benzene 71-43-2 2.16E-01 1.26E-02 4.00E-03 Di-n-Octyl phthalate 117-84-0 4.97E-0. ND ND =
Benzenemethanol 100-51-6 2.48E-03 ND ND ND |Ethxlbenzene 100-41-4 X 2. ND ND
Benzo(b)fluoranthene 205-99-2 X 4.97E-04 ND ND Fluoranthene 206-44-0 X 19E-04 ND ND =
Benzo(k)fluoranthene 207-08-9 X 4.97E-04 ND ND Fluorene 86-73-7 X 2.44E-03 ND 2.90E-04
Benzo(g,h.perylene 191-24-2 X 4.97E-04 D D Formaldehyde 50-00-0 7.15E-02 3.18E-04 1.83E-04
Benzo(a)pyrene 0-32-8 X 4.97E-04 D D Hexachlorobenzene 118-74-1 X 4.97E-04 D D
Benzoic Acid -85- 4.93E-0 7.14E-03 3.22E-03 Hexachlorobutadiene 87- X 4. 4 D D
Bromodichloromethane -27-4 1.13E-0: D D Hexachlorocyclopentadiene -4 X 4. 3 D D
Bromoform 75-25- X 113E-0: D D Hexachloroethane 67-72-1 X 4. 4 D D
Bromomethane 74-83 X 1.13E-0: D D Hexanal 66-25-1 181E-02 D D
|4-BromophenyI-pheny| Ether 101-55-3 4.97E-04 ND ND 2-Hexanone P> 4 591-78-6 5.63E-03 ND ND
1,3-Butadiene 106-99-0 X Indeno(1,23-cd)pyrene @ 193-39-5 X 4.97E-04 ND ND
[2-Butanone (MEK) 78-93-3 2.96E-02 2.33E-04 ND Isophorone > 78-59-1 X 4.97E-04 ND ND
Butyl benzyl phthalate 85-68-7 4.97E-04 ND ND Isovaleraldehyde 590-86-3 7.15E-03 3.83E-05 ND ND
Carbon Disulfide 75-15-0 X 1.13E-03 ND ND 75-09-2 X 2.65E-03 2.91E-03 3.13E-03 192E-03 e
Carbon Tetrachloride 56-23-5 X 1.13E-03 ND ND 91-57-6 6.41E-02 3.60E-04 ND 6.82E-04 -
4-Chloroaniline 106-47-8 4.97E-03 ND ND I-2-pentanone (MIBK) 108-10-1 X 5.63E-03 ND ND ND -
Chlorobenzene 108-90-7 X 1.13E-03 D D 91-20-3 X 152E-03 4.96E-06 2.50E-03 -
Chlorodibromomethane 124-48-1 1.13E-0: D D 99-09-2 D D D
Chloroethane 75-00-3 X 113E-0: D D o-Nitroaniline 88-74-4 D D D
bis(2-Chloroethoxy) Methane 111-91-1 4.97E-04 D D 4-Nitrobenzenamine 100-01-6 D D D
bis(2-Chloroethyl) Ether 111-44-4 X 4.97E-04 D D Nitrobenzene 98-95-3 X D D D
Chloroform 67-66-3 X 1.13E-03 7.45E-05 4.00E-05 2-Nitrophenol 88-75-5 D D D =
bis(2-Choroisopropyl) Ether 39638-32-9 4.97E-04 ND ND NI 4-Nitrophenol 100-02-7 X ND ND ND
Cl 74-87-3 X 121E-03 ND ND N-Nitrosodiphenylamine 6-30-6 ND ND ND =
4-Chloro-3-methylphenol 59-50-7 2.48E-03 ND ND NO N-Nitrosodi-n-propylamine 621-64-7 1.49E-04 2.16E-05 1.93E-04
2-Cl 91-58-7 4.97E-04 ND ND, ND - Pentac| 7-86-5 X ND ND ND -
2-Chlorophenol 95-57-8 2.48E-03 ND ND Pentanal 110-62-3 3.83E-05 ND ND -
1-chloro-4-phenoxybenzene 7005-72-3 4.97E-04 ND D D Phenanthrene 85-01-8 X ND ND 4.45E-04
Chrysene 218-01-9 X 4.97E-04 ND D D Phenol 08-95-2 X ND ND ND -
o-Cresol 95-48-7 X .35E-03 D D |Proj panal 23-38-6 X = =
p-Cresol 106-44-5 X .66E-03 D (0] - |Pyrene 129-00-0 X 1.01E-0: D D -
Crotonaldehyde 4170-30-3 .07E-02, D D tyrene 00-42-5 X 4.11E-0: D D
Dibenzofuran 132-64-9 X .8 D D ,1,2,2-Tetrachloroethane 79-34-5 X 1.13E-0: D D
Dibutyl Phthalate 84-74-2 X -04 2.81E-05 2.13E-04 | Tetrachloroethene 127-18-4 X 113E-0: D D
1,2-Dichlorobenzene 95-50-1 4.97E-04 ND ND m-Tolualdehyde 620-23-5 2.44E-0; 3.83E-05 ND ND ===
1,3-Dichlorobenzene 541-73-1 P 4 4.97E-04 ND ND ND o-Tolualdehyde 529-20-4 1.59E-02 1.75E-04 ND ND
1,4-Dichlorobenzene 106-46-7 X 4.97E-04 ND ND ND === Toluene 108-88-3 X 1.02E-01 2.88E-03 1.33E-04 1.27E-04 ===
3,3-Dichlorobenzidine 91-942 X 4.97E-04 ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X 4.97E-04 ND ND ND
1,1-Dichloroethane -3 X 113E-03 ND ND ND 1,1,1-Trichloroethane 71-55-6 X 113E-03 ND ND ND
1,2-Dichloroethane 7-06-2 X 1.13E-03 ND ND ND 79-00-5 X 1.13E-03 ND ND ND -
1,1-Dichloroethene 75-35-4 X .13E-0: D D D Trichloroethene 79-01-6 X .13E-0: D D D
-Dicholorethene 156-59-: .13E-0: D D D 2,4,5-Trichlorophenol 95-95-4 X  48E-0: D D D
156-60-! 13E-0; D D D 2,4,6-Trichlorophenol 88-06-2 X . 48E-0; D D D -
120-83-:  48E-0; D D D Vinyl Acetate 108-05-4 X .63E-0: D D D -
78-87-5 X 13E-0: D D D e Vinyl Chloride 75-01-4 X 13E-0; D D D ==
10061-01-5 1.13E-0: ND ND ND mp-Xylene 1330-20-7 X 4.38E-0: 6.83E-04 ND ND -
10061-02-6 1.13E-0: ND ND ND 0-Xylene 95-47-6 X 2.07E-02 2.85E-04 ND ND -

84-66-2 4.97E-04 ND ND 2.32E-04 -

2. Emission Factors derived using the test results provided in the reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
T700-GE-700

Power Setting| Ground Idle Flight Idle Flight Max Overspeed Power Setting| Ground Idle Flight Idle Flight Max Overspeed
Fuel Flowrate (Ib/hr)" 134 469 626 725 Fuel Flowrate (Ib/hr)" 134 469 626 725
Percent Thrust/hp| 4% 56% 82% 100% - Percent Thrust/hp| 4% 56% 82% lOO"/M -
Compound Name CAS Number | HAP Emission Factors (Ib/10001b fuel bumed)z Compound Name CAS Number | HAP Emission Factors (Ib/10001b fi med)2

Acenaphthene 83-32-9 X ND ND ND e 2,4-Dimethylphenol 105-67-9 ND ND ND ND ==
Acenaphthylene 208-96-8 X ND! ND! ND Dimethy! phthalate 131-11-3 X ND! ND y ND
Acetaldehyde 75-07-0 X 1.81E-02 2.00E-04 ND 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND
Acrolein 107-02-8 X 7.23E-03 1.10E-05 D 2,4-Dinitrophenol 51-28-5 X D ND ND ND =
Anthracene 120-12-7 X D ND D 121-14-2 X D ND, ND ND -
100-52-7 D 4.15E-04 D == 6-Dil 606-20-2 D ND ND ==

56-55-3 D D ND D (2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X 1.00E-03 6.26E-04 2.28E-04 -

71-43-2 4.87E-02 2.97E-04 3.12E-04 3.00E-04 i-n-Octyl phthalate 17-84-0 D ND ND ===

100-51-6 2.87E-03 ND ND ND - Ethylbenzene 100-41-4 X 2. ND 1.99E-04 -

Benzo(b)fluoranthene 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X D ND ND
Benzo(k)fluoranthene 207-08-9 X ND D ND ND Fluorene 86-73-7 X ND ND ND
Benzo(g,h.iperylene 191-24-2 X ND D ND ND Formaldehyde 50-00-0 2.19E-01 2.09E-03 4.81E-03 -
Benzo(a)pyrene 50-32-8 X ND D ND ND Hexachlorobenzene 118-74-1 X ND ND D
Benzoic Acid 65-85-0 2.08E-02 5.52E-03 3.05E-03 9.09E-04 - Hexachlorobutadiene 87- X ND ND D -
Bromodichloromethane 75-27-4 ND ND ND Hexachlorocyclopentadiene -4 X ND ND D
Bromoform 75-25-2 X ND ND ND ND Hexachloroethane 67-72-1 X ND ND ND =
Bromomethane 74-83-9 X ND ND ND ND Hexanal p” - 66-25-1 ND ND ND
4-Bromophenyl-pheny!| Ether 101-55-3 ND ND ND ND 2-Hexanone D 4 591-78-6 9.53E-04 4.42E-04 D
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P> - 193-39-5 X D D D
2-Butanone (MEK) 78-93-3 2.00E-03 3.26E-04 ND ND Isophorone ) - 78-59-1 X D D D
Butyl benzyl phthalate 85-68-7 131E-04 1.86E-04 8.13E-05 ND Isovaleraldehyde 590-86-3 D D D -
Carbon Disulfide 75-15-0 X 3.72E-04 3.00E-04 2.27E-04 4.69E-04 Methylene Cl e 75-09-2 X 1.06E-02 3.30E-03 6.91E-03 ===
Carbon Tetrachloride 56-23-5 X 3.64E-04 ND ND ND 2-Meth thalene 91-57-6 4.89E-03 3.90E-05 1.86E-05
|4-Chloroaniline 106-47-8 ND ND ND ND 4-| -2-pentanone (MIBK) 108-10-1 X 9.38E-04 4.42E-04 4.03E-04 -
|Chlorobenzene 108-90-7 X D D D D thalene 91-20-3 X 7.33E-03 6.73E-05 2.91E-05 -
|Chlorodibromomethane 124-48-1 D D D D m-Nitroaniline 99-09-2 D ND D
|Chloroethane 75-00-3 X D D D D o-Nitroaniline 88-74-4 D ND D
bis(2-Chloroethoxy) Methane 111-91-1 D D D D 4-Nitrobenzenamine 100-01-6 D ND D
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND
Chloroform 67-66-3 X 1.04E-03 3.44E-04 3.39E-04 3.06E-04 g 2-Nitrophenol 88-75-5 7.99E-04 ND ND =
|h_is(2—ChoruisupropyI) Ether 39638-32-9 ND ND ND N 4-Nitrophenol 100-02-7 X ND ND ND
Chlo 74-87-3 X ND ND ND N-Nitrosodiphenylamine 86-30-6 ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND
2-Chloronaphthalene 91-58-7 ND ND ND, ND IPentachlorthenol 87-86-5 X ND ND ND
2-Chlorop 95-57-8 ND ND ND Pentanal 110-62-3 ND 4.15E-04 ND -
1-chloro-4-phenoxybenzene 7005-72-3 ND ND ND ND Phenanthrene 85-01-8 X ND ND ND
Chrysene 218-01-9 X ND ND ND ND Phenol 108-95-2 X 6.24E-03 ND ND -
o-Cresol 95-48-7 X 7.84E-04 ND ND Propanal 123-38-6 X - -
p-Cresol 106-44-5 X 121E-01 D ND ND = Pyrene 129-00-0 X ND ND ND ND -
Crotonaldehyde 4170-30-3 9.93E-03, ND ND ND Styrene 100-42-5 X 5.16E-03 ND ND ND -
Dibenzofuran 132-64-9 X 2.0 ND ND ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND 6.35E-04 4.42E-04 ND
Dibutyl Phthalate 84-74-2 X E-05 AA AA 6.54E-05 - Tetrachloroethene 127-18-4 X ND ND ND ND -
1,2-Dichlorobenzene 95-50-1 P ND ND ND ND [m-Tolualdehyde 620-23-5 ND ND ND ND
1,3-Dichlorobenzene 541-73-1 p” - ND! ND ND! ND o-Tolualdehyde 529-20-4 ND! ND! ND! ND
1,4-Dichlorobenzene 106-46-7 X ND ND ND ND Toluene 108-88-3 X 1.28E-02 124E-03 AA 2.92E-04 -
3.3-Dichlorobenzidine 91-9: X ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND
1,1-Dichloroethane -3 X ND ND ND ND - 1,1,1-Trichloroethane 71-55- X 7.07E-04 2.26E-04 2.17E-04 192E-04 -
1,2-Dichloroethane 07-06-2 X ND ND ND ND 1,1,2-Trichloroethane 79-00- X ND ND ND ND
1,1-Dichloroethene 75-35-4 X ND ND ND ND Trichloroethene 79-01- X ND 5.10E-04 4.65E-04 ND ===
cis-1,2-Dicholorethene 156-59-2 ND ND ND ND 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND
trans-1,2-Di 156-60-5 ND ND ND ND 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND
2,4-Dichlorophenol P 4 120-83-2 ND ND ND ND Vinyl Acetate 108-05-4 X ND ND ND ND -
1,2-Dichloropropan 78-87-5 X ND ND ND ND Vinyl Chloride 75-01-4 X ND ND ND ND
cis-1,3-Dichlorg 10061-01-5 ND ND ND ND mp-Xylene 1330-20-7 X 4.35E-03 3.17E-04 3.23E-04 8.36E-04 -
trans-1,3-13 10061-02-6 ND ND ND ND |0—X§Iene 95-47-6 X 2.80E-03 2.52E-04 1.85E-04 4.05E-04 -

i 84-66-2 2.37E-04 114E-04 3.02E-04 6.32E-05 -

2. Emission Factors derived using the test results provided in the reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
TF33-P-7/7A

Pover Setting Idle Approach i Military Pover Setting Idle Approach i Military
Fuel Flowrate (Ib/hr)" 1093 4834 6356 8264 Fuel Flowrate (Ib/hr)" 1093 4834 6356 8264
Percent Thrust/hp’ 4% 45% 58% 73% - Percent Thrust/hp 4% 45% 58% 73%/ ---
Compound Name CAS Number | HAP Emission Factors (Ib/10001b fuel burned)? Compound Name CAS Number [ HAP Emission Factors (Ib/1000Ib f med)®

Acenaphthene 83-32-9 X ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND -
Acenaphthylene 208-96-8 X 2.92E-02 ND ND ND Dimethyl phthalate 131-11-3 X ND ND y ND ==
Acetaldehyde 75-07-0 X ND 8.72E-03 ND ND - 14,6-Dinitro-o-cresol 534-52-1 X ND ND ND -
Acrolein 107-02-8 X ND ND ND ND 24-Dinitrophenol 51-28-5 X ND ND ND ND -
Anthracene 120-12-7 X ND ND ND ND 2/4-Dinitrotoluene 121-14-2 X ND ND, ND ND -
Benzaldehyde 100-52-7 ND ND ND ND 2,6-Dinitrotoluene 606-20-2 ND ND ND
Benz(a)anthracene 56-55-3 X ND ND ND ND IDi(Z-Elh Ihexyl) Phthalate (DEHP) 117-81-7 X ND .68E-03 1.79E-03 159E-03 -
Benzene 71-43-2 X 5.23E-01 2.84E-02 6.49E-03 147E-03 Di-n-Octyl 117-84-0 ND ND ND ND -
Benzenemethanol 100-51-6 ND ND ND ND - Ethylbenzene 100-41-4 X 2/ 2.04E-03 5.11E-04 3.88E-04 -
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X "92E-0; ND ND ND =
Benzo(K)fluoranthene 207-08-9 X ND ND ND Fluorene 86-73-7 X 9.09E-0 ND ND ND
Benzo(g,h.iperylene 191-24-2 X ND ND ND Formaldehyde 50-00-0 2.31E+0( 126E-01 2.80E-02 5.28E-03 =
|Benzo(a)pyrene 50-32-8 X ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND
Benzoic Acid 65-85-0 ND 9.24E-03 4.44E-03 Hexachlorobutadiene 87- X ND ND ND ND
Bromodichloromethane 75-27-4 1.94E-0: ND ND Hexachlorocyclopentadiene -4 X D ND D ND
75-25-2 X 1.94E-0 ND ND Hexachloroethane 67-72-1 X D ND D ND -
Bromomethane 74-83-9 X 3.45E-0 4.15E-04 3.16E-04 == Hexanal P < 66-25-1 D ND D ND -
4-Bromophenyl-pheny!| Ether 101-55-3 ND ND ND 2-Hexanone ) - 591-78-6 9.73E-03 2.31E-03 2.07E-03 158E-03 =
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P - 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 1.89E-02 7.11E-03 ND ND Isophorone D 4 78-59-1 X ND ND ND ND
Butyl benzyl phthalate 85-68-7 ND ND ND ND Isovaleraldehyde 590-86-3 ND ND ND ND -
Carbon Disulfide 75-15-0 X 197E-03 ND 4.93E-04 2.10E-04 75-09-2 X 9.76E-02 2.11E-0: 3.01E-02 2.72E-02 ==
Carbon Tetrachloride 56-23-5 X 1.94E-03 5.26E-04 4.57E-04 4.09E-04 91-57-6 4.55E-01 2.48E-0: 1.65E-04 ND
|4-Chloroaniline 106-47-8 ND ND ND ND MIBK) 108-10-1 X 9.73E-03 2.31E-0: 2.05E-03 158E-03 e
|Chlorobenzene 108-90-7 X 1.94E-03 ND ND ND = 91-20-3 X 3.71E-01 3.13E-03 3.54E-04 AA -
|Chlorodibromomethane 124-48-1 1.94E-03 ND ND ND m-Nitroaniline 99-09-2 ND ND ND ND
|Chloroethane 75-00-3 X 1.94E-03 ND ND ND o-Nitroaniline 88-74-4 ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND =
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND ND
Chloroform 67-66-3 X 1.94E-03 2.08E-03 1.38E-03 117E-03 P 2-Nitrophenol 88-75-5 ND ND ND ND =
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND 4-Nitrophenol 100-02-7 X ND ND ND ND -
Chloromethane 74-87-3 -04 N-Nitrosodiphenylamine 86-30-6 ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND
2-Chloronaphthalene 91-58-7 ND Pentachlorophenol 87-86-5 X ND ND ND ND
2-Chlorophenol 95-57-8 ND Pentanal 110-62-3 ND ND ND ND
1-chloro-4-phenoxybenzene 7005-72-3 ND Phenanthrene 85-01-8 X 125E-02 3.87E-04 ND ND
Chrysene 218-01-9 ND [Phenol 108-95-2 X 167E-01 3.54E-03 1.28E-03 ND ==
o-Cresol 95-48-7 ND Propanal 123-38-6 X
p-Cresol 106-44-5 ND - Pyrene 129-00-0 X 7.20E-03 ND ND ND -
Crotonaldehyde 4170-30-3 ND Styrene 100-42-5 X 242E-01 3.43E-03 7.46E-04 ND ==
Dibenzofuran 132-64-9 ND 1,1,2,2-Tetrachloroethane 79-34-5 X 1.94E-03 ND ND ND
Dibutyl Phthalate 84-74-2 AA Tetrachloroethene 127-18-4 X 1.94E-03 ND ND ND
1,2-Dichlorobenzene 95-50-1 ND m-Tolualdehyde 620-23-5 ND ND ND ND
|1,3-Dichlorobenzene 541-73-1 ND o-Tolualdehyde 529-20-4 ND ND ND ND
4-Dichlorobenzene 106-46-7 ND Toluene 108-88-3 X 3.73E-01 101E-02 2.54E-03 2.27E-03 -
,3-Dichlorobenzidine 91-9 ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND
|1,1-Dichloroethane -3 ND 1,1,1-Trichloroethane 71-55-6 X 1.94E-0: 3.11E-04 2.79E-04 4.21E-04
1,2-Dichloroethane 07-06-2 D 1,1,2-Trichloroethane 79-00- X 194 D D
|1,1-Dichloroethene 75-35-4 D | Trichloroethene 79-01- X 1.94E-0: D D D
cis-1,2-Dichc 156-59-: D |2,4,5-Trichlorophenol 95-95-4 X D D D D
trans-1,2-Di D 4 156-60- D 2,4,6-Trichlorophenol 83-06-: X D D D D
2,4-Dichlorophenol D - 120-83-: ND Vinyl Acetate 108-05-4 X 9.73E-0: ND ND ND
i 78-87-! ND Vinyl Chloride 75-01-4 X 1.94E-0: ND ND ND -
10061-01-5 1.94E-0: ND ND ND mp-Xylene 1330-20-7 X 3.35E-0. 3.40E-03 1.04E-03 121E-03 -
10061-02-6 1.94E-0: ND ND ND == |0 Xilene 95-47-6 X 1.27E-0: 142E-03 3.05E-04 4.31E-04 —

84-66-2 ND 3.54E-04 1.07E-03 ND -

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006

2. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit

AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)
TF33-P-102

Power Setting| Idle Approach Intermediate Military Power Setting| Idle Approach Intermediate Military:

Fuel Flowrate (|b/hr)1 1114 4737 5782 7561 - Fuel Flowrate (Ib’hr)l 1114 4737 5782 7561

Percent Thrust/hp 5% 49% 59% 75% Percent Thrust/hp'| 5% 49% 59% 75% /'
Compound Name CAS Number | HAP Emission Factors (Ib/1000lb fuel bumed)z Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fi med)2
Acenaphthene 83-32-9 X ND ND ND ND - 2,4-Dimethylphenol 105-67-9 ND ND ND ND -
Acenaphthylene 208-96-8 X 1.18E-02 ND ND ND Dimethyl phthalate 131-11-3 X ND ND N ND ==
Acetaldehyde 75-07-0 X ND ND ND ND 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND
Acrolein 107-02-8 X ND ND ND ND - 2,4-Dinitrophenol 51-28-5 X ND ND ND ND -
Anthracene 120-12-7 X ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND ND ND -
Benzaldehyde 100-52-7 ND ND ND ND 2,6-Dinitrotoluene 6-20-2 ND ND ND -
e 56-55-3 X ND ND ND ND == Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X ND "24E-03 3.82E-03 171E-03 -
71-43-2 X 7.09E-01 114E-02 4.05E-03 9.53E-04 Di-n-Octyl phthalate 17-84-0 ND ND ND ND -
Benzenemethanol 100-51- ND ND ND ND |Ethylbenzene 00-41-4 X 8.6: 8.23E-04 4.79E-04 ND -
b)fluoranthene 205-9 X ND ND ND ND - Fluoranthene 06-44-0 X D ND ND ND -
Benzc e 207-08- X ND ND ND ND Fluorene 86-73-7 X 3.92E-03 ND ND ND -
[Benzo(g .h.perylene 191-24- X ND ND ND ND Formaldehyde 50-00-0 9.43E-01 6.65E-02 2.27E-02 ND ==
@)pyrene 50-32-8 X ND ND ND ND Hexachlorobenzene 118-74-1 ND ND ND ND
65-85-0 ND 9.27E-03 9.24E-03 6.32E-03 Hexachlorobutadiene 87-682 X ND ND ND ND -
Bromodichloromethane 75-27-4 1.31E-02 ND 2.74E-04 ND Hexachlorocyclopentadiene -4 X ND ND ND ND -
75-25-2 X 1.31E-02 ND 2.74E-04 ND Hexachloroethane -72-1 X ND ND ND ND -
Bromomethane 74-83-9 X 157E-02 4.76E-04 4.11E-04 3.77E-04 Hexanal 66-25-1 ND ND ND ND -
4-Bromophenyl-phenyl Ether 101-55-3 ND ND ND ND 2-Hexanone P 4 591-78-6 6.53E-02 ND 1.36E-03 ND
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene p” - 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 3.64E-02 1.59E-03 7.45E-04 ND Isophorone p” - 78-59-1 X ND ND ND ND -
Butyl benzyl phthalate 85-68-7 ND ND! ND ND! Isovaleraldenyde @ 590-86-3 ND ND ND ND
Carbon Disulfide 75-15-0 X 1.38E-02 ND 1.18E-03 ND Methylene Chlog 75-09-2 X AA 7.28E-02 5.25E-02 8.96E-02 ==
Carbon Tetrachloride 56-23-5 X 131E-02 3.13E-04 2.74E-04 2.74E-04 2-Methyln, alene 91-57-6 .31E-01 103E-03 1.23E-03 5.77E-04 -
4-Chloroaniline 106-47-8 ND ND ND ND - 4-Me] -pentanone (MIBK) 108-10-1 X .53E-02 ND 1.36E-03 ND -
Chlorobenzene 108-90-7 X 1.31E-02 ND 2.74E-04 ND alene 1-20-3 X .15E-01 1.10E-03 7.35E-04 1.30E-04 -
Cr i 124-48-1 1.31E-02 ND 2.74E-04 ND Nitroaniline 9-09-2 ND ND ND ND -
Chloroethane 75-00-3 X 131E-02 ND 2.74E-04 ND o-Nitroaniline 8-74-4 ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND P~ _d Nitrobenzene 98-95-3 X ND ND ND ND -
Chloroform 67-66-3 X 1.31E-02 112E-03 7.21E-04 8.95E-04 - 2-Nitrophenol 88-75-5 ND ND ND ND -
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND ND 4-Nitrophenol 100-02-7 X ND ND ND ND
Chloromethane 74-87-3 X 1.31E-02 5.68E-04 3.44E-04 3. N-Nitrosodiphenylamine 86-30-6 ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND ND ND D N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND
2-Chloronaphthalene 91-58-7 ND ND ND ND Pentachlorophenol 87-86-5 X ND ND ND ND
2-Chlorophenol 95-57-8 ND ND ND Pentanal 110-62-3 ND ND ND ND -
1-chloro-4-phenoxybenzene 7005-72-3 ND ND ND - [Phenanthrene 85-01-8 X 6.17E-03 ND ND ND =
Chrysene 218-01-9 X ND ND ND ND Phenol 108-95-2 X 8.41E-02 176E-03 ND ND -
o-Cresol 95-48-7 X ND N ND ND Propanal 123-38-6 X = =
p-Cresol 106-44-5 X ND ND ND - Pyrene 129-00-0 X ND ND ND ND -
Crotonaldehyde 4170-30-3 ND ND ND ND Styrene 100-42-5 X 1.09E-01 1.18E-03 4.38E-04 ND -
Dibenzofuran 132-64-9 X 6.54E- ND ND ND 1,1,2,2-Tetrachloroethane 79-34-5 X 131E-02 ND 2.74E-04 ND -
Dibutyl Phthalate 84-74-2 X 5.66E-04 AA AA === Tetrachloroethene 127-18-4 X 131E-02 4.54E-04 8.34E-04 3.77E-04 ==
1,2-Dichlorobenzene 95-50-1 ND ND ND ND [m-Tolualdehyde 620-23-5 ND ND ND ND
1,3-Dichlorobenzene 541-73-1 ND ND ND ND o-Tolualdehyde 529-20-4 ND ND ND ND -
|1,4-Dichlorobenzene 106-46-7 ) ND ND ND ND Toluene 108-88-3 X 2.65E-01 2.28E-03 2.65E-03 9.50E-04 -
3,3-Dichlorobenzidine 91-94-1 X ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND ===
1,1-Dichloroethane 75-; X 131E-0: ND . TAE-04 ND |1,1,1-Trichloroethane 71-55-6 X 131E-02 ND 2.87E-04 ND -
Dichloroethane 6-2 X 131E-0: ND | TAE-04 ND 11,1,2-Trichloroethane 79-00-5 X 131E-02 ND 2.74E-04 ND -
|1,1-Dichloroethene 75-35-4 X 1.31E-0: ND | TAE-04 ND | Trichloroethene 79-01-6 X 131E-02 ND 2.74E-04 ND -
cis-1,2-Dicholorethene 156-59-. 1.31E-02 ND | 7T4E-04 ND 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND -
trans-1,2-Di 156-60- 1.31E-02 ND . T4E-04 ND 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND -
2,4-Dichlorophenol P> 120-83-: ND ND ND ND Vinyl Acetate 108-05-4 X 53E-0: ND 171E-03 189E-03 ==
1,2-Dichloropropane 78-87-! X 131E-0: ND | TAE-04 ND - Vinyl Chloride 75-01-4 X .31E-0; ND 2.74E-04 ND -
cis-1,3-Dichloropro, 10061-01-5 1.31E-0: ND T4E-04 ND mp-Xylene 1330-20-7 X .37E-0; 2.40E-03 1.04E-03 8.35E-04 -
trans-1,3-Dich, ropene 10061-02-6 1.31E-0: ND | 7T4E-04 ND |0-X§Iene 95-47-6 X .09E-0: AA ND 2.46E-04 -
Diethy P) 84-66-2 ND 4.52E-04 ND 2.76E-04 o

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006

2. Emission Factors derived using the test results provided in the reference above.

“X” Indicates that compound is a HAP

“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit

AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

TF34-GE-100A

Power Setting| Idle Approach Military Powver Setting| Idle Approach Military
Fuel Flowrate (Ib/hr)" 498 933 1512 2628 Fuel Flowrate (Ib/hr)" 498 933 1512 2628
Percent Thrust/hp’ 7% 28% 46% 78% - Percent Thrust/hp 7% 28% 46% 78%/ ---
Compound Name CAS Number | HAP Emission Factors (Ib/1000lb fuel burned) Compound Name CAS Number [ HAP Emission Factors (Ib/1000Ib f med)®
Acenaphthene 83-32-9 X ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND -
Acenaphthylene 208-96-8 X 4.26E-03 ND ND ND Dimethyl phthalate 131-11-3 X ND ND y ND ==
Acetaldehyde 75-07-0 X 1.27E-01 3.08E-02 ND ND - 14,6-Dinitro-o-cresol 534-52-1 X ND ND ND -
Acrolein 107-02-8 X 6.10E-02 136E-02 5.42E-03 2.96E-03 24-Dinitrophenol 51-28-5 X ND ND ND ND -
Anthracene 120-12-7 X ND ND ND ND 2/4-Dinitrotoluene 121-14-2 X ND ND, ND ND -
Benzaldehyde 100-52-7 5.10E-02 2.03E-02 7.80E-03 5.94E-03 - 2,6-Dinitrotoluene 606-20-2 ND ND ND -
Benz(a)anthracene 56-55-3 X ND ND ND ND IDi(Z-Elh Ihexyl) Phthalate (DEHP) 117-81-7 X 2.25E-03 .20E-03 144E-03 173E-03 -
Benzene 71-43-2 X 2.81E-01 6.37E-02 9.57E-03 4.27E-03 Di-n-Octyl 117-84-0 ND ND ND ND —
Benzenemethanol 100-51-6 7.85E-03 ND ND ND - Ethylbenzene 100-41-4 X 2 3.50E-03 ND 6.82E-04 -
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X "o5E-04 ND ND ND =
Benzo(K)fluoranthene 207-08-9 X ND ND ND ND Fluorene 86-73-7 X 149E-03 ND ND ND
Benzo(g,h.iperylene 191-24-2 X ND ND ND ND Formaldehyde 50-00-0 1.22E+00 5.31E-01 6.61E-02 2.82E-02 =
[Benzo(a)pyrene 50-32-8 X ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND -
}%oic Acid 65-85-0 3.63E-02 3.02E-02 1.83E-02 148E-02 - Hexachlorobutadiene 87 X ND ND ND ND -
Bromodichloromethane 75-27-4 D ND D D Hexachlorocyclopentadiene -4 X D D D D
Bromoform 75-25-2 X D ND D D Hexachloroethane 67-72-1 X D D D D
Bromomethane 74-83-9 X D 4.26E-03 D D Hexanal P> - 66-25-1 D D D D
4-Bromophenyl-pheny!| Ether 101-55-3 D ND D D 2-Hexanone 591-78-6 D D D D
1,3-Butadiene 106-99-0 X - - Indeno(1,2,3-cd)pyrene P - 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 1.50E-02 5.94E-03 ND ND Isophorone D 4 78-59-1 X ND ND ND ND
Butyl benzyl phthalate 85-68-7 Isovaleraldehyde 590-86-3 ND 147E-02 ND ND -
Carbon Disulfide 75-15-0 75-09-2 X AA AA AA 5.26E-02 ==
Carbon Tetrachloride 56-23-5 91-57-6 2.79E-02 3.58E-03 ND ND
4-Chloroaniline 106-47-8 IBK) 108-10-1 X ND ND ND ND e
Chlorobenzene 108-90-7 91-20-3 X 4.48E-02 8.51E-03 1.59E-03 3.20E-05 -
Chlorodibromomethane 124-48-1 m-Nitroaniline 99-09-2 ND ND ND ND
Chloroethane 75-00-3 o-Nitroaniline 88-74-4 ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 4-Nitrobenzenamine 100-01-6 ND ND ND ND
bis(2-Chloroethyl) Ether 111-44-4 Nitrobenzene 98-95-3 X ND ND ND ND
Chloroform 67-66-3 2-Nitrophenol 88-75-5 ND ND ND ND
bis (2-Choroisopropyl) Ether 39638-32-9 4-Nitrophenol 100-02-7 X ND 4.00E-03 ND ND
Chloromethane 74-87-3 N-Nitrosodiphenylamine 86-30-6 ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND
2-Chloronaphthalene 91-58-7 Pentachlorophenol 87-86-5 X ND ND ND ND
2-Chlorophenol 95-57-8 Pentanal 110-62-3 ND ND ND ND
1-chloro-4-phenoxybenzene 7005-72-3 Phenanthrene 85-01-8 X 2.43E-03 ND ND ND
Chrysene 218-01-9 ND ND [Phenol 108-95-2 X 2.73E-02 6.61E-01 ND ND ==
0-Cresol 95-48-7 ND ND Propanal 123-38-6 X
p-Cresol 106-44-5 ND ND - Pyrene 129-00-0 X 5.56E-04 ND ND ND -
Crotonaldehyde 4170-30-3 ND ND Styrene 100-42-5 X 4.41E-02 6.72E-03 ND ND ==
Dibenzofuran 132-64-9 ND ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND
Dibutyl Phthalate 84-74-2 ND ND Tetrachloroethene 127-18-4 X ND 9.25E-04 ND 5.72E-04
1,2-Dichlorobenzene 95-50-1 ND ND m-Tolualdehyde 620-23-5 ND ND 1.20E-02 7.80E-03 ===
3-Dichlorobenzene 541-73-1 ND ND o-Tolualdehyde 529-20-4 ND ND ND ND
Dichlorobenzene 106-46-7 ND ND Toluene 108-88-3 X 112E-01 140E-02 3.21E-03 134E-04 -
,3-Dichlorobenzidine 91-9 ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND ND
|1,1-Dichloroethane -3 ND ND 1,1,1-Trichloroethane 71-55-6 X ND ND ND ND
1,2-Dichloroethane 07-06-2 ND D 1,1,2-Trichloroethane 79-00- X D ND D ND
|1,1-Dichloroethene 75-35-4 7.18E-04 D | Trichloroethene 79-01- X D 1.33E-03 110E-03 7.35E-04
cis-1,2-Dicholorethene 156-59-: ND D |2,4,5-Trichlorophenol 95-95-4 X D ND D ND
trans-1,2-Di 156-60-! ND D 2,4,6-Trichlorophenol 88-06-: X D ND D ND -
2,4-Dichlorophenol ) - 120-83-: ND ND Vinyl Acetate 108-05-4 X ND ND ND ND
i 78-87-! ND ND Vinyl Chloride 75-01-4 X ND ND ND ND -
10061-01-5 ND ND mp-Xylene 1330-20-7 X 5.50E-02 7.95E-03 152E-03 2.41E-03 -
10061-02-6 ND ND == |0 Xilene 95-47-6 X 2.67E-02 3.65E-03 ND 7.35E-04 —
84-66-2 2.13E-05 AA AA AA -

2. Emission Factors derived using the test results provided in the reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1999, IERA-RS-BR-TR-1999-0006
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Table 2-9. VOC and HAP Emission Factors for Select Engines (cont.)

TF39-GE-1C

Power Setting| Idle Approach Military Power Setting| Idle Approach Military
Fuel Flowrate (|b/hr)1 1448 10477 12541 13862 - Fuel Flowrate (lb/hr)1 1448 10477 12541 13862
Percent Thrust/hp 7% 76% 87% 94% -—- Percent Thrust/hp’ 7% 76% 87% 94%

Compound Name CAS Number | HAP Emission Factors (Ib/1000Ib fuel burmed)? Compound Name CAS Number | HAP Emission Factors (1b/1000lb fi med)’
Acenaphthene 83-32-9 X ND ND ND ND 2,4-Dimethylphenol 105-67-9 ND ND ND ND
Acenaphthylene 208-96-8 X ND ND ND ND Dimethy| phthalate 131-11-3 X ND ND N ND
Acetaldehyde 75-07-0 X 2.12E-01 3.16E-03 2.61E-04 6.17E-04 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND -
Acrolein 107-02-8 X 2.06E-01 ND ND ND initrophenol 51-28-5 X ND ND
Anthracene 120-12-7 X ND ND ND ND initrotoluene 121-14-2 X ND ND
Benzaldehyde 100-52-7 142E-01 115E-03 1.88E-03 1.70E-03 2,6-Dinitrotoluene 6-20-2 ND ND =
Benz(a)anthracene 56-55-3 ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 17-81-7 X 1.49E-03 4.71E-03
Benzene 71-43-2 3.58E-01 156E-03 1.41E-03 2.16E-03 Di-n-Octyl phthalate 17-84-0 ND ND -
Ben: 100-51- ND ND ND ND - Ethylbenzene 100-41-4 X 4.99E-04 AA -
Benzo(b)fluoranthene 05-99-; X D D D D Fluoranthene 206-44-0 X 1.98E-04 ND
Benzo(K)fluoranthene 07-08- X D D D D Fluorene 86-73-7 X ND ND
Benzo(g,h.iperylene 91-24-; X D D D D Formaldehyde 4.90E-03 1.05E-02
Benzo(a)pyrene 0-32-8 X D D D D Hexachlorobenzene D ND ND
Benzoic Acid 5-85-0 ND 6.50E-03 7.02E-03 6.85E-03 Hexachlorobutadiene D ND ND =
Bromodichloromethane 5-27-4 ND ND ND ND Hexachlorocyclopentadiene D ND ND
Bromoform 75-25-2 X ND ND ND ND Hexachloroethane D ND ND
Bromomethane 74-83-9 X ND ND ND ND Hexanal D ND ND -
|4-Bromophenyl-pheny| Ether 101-55-3 ND ND ND ND 2-Hexanone 591-78-6 D D D D
|1,3-Butadiene 106-99-0 X Indeno(1,2,3-cd)pyrene p” - 193-39-5 X D D D D
|2-Butanone (MEK) 78-93-3 2.59E-02 ND 1.16E-03 2.46E-04 Isophorone 78-59-1 X D D D D =
Butyl benzyl phthalate 85-68-7 ND ND ND 1.95E-04 Isovaleraldehyde 590-86-3 D D D D
Carbon Disulfide 75-15-0 X ND ND ND ND 75-09-2 X ND AA AA AA —
Carbon Tetrachloride 56-23-5 X ND 101E-03 3.15E-04 3.05E-04 91-57-6 8.35E-02 AA AA AA -
4-Chloroaniline 106-47-8 ND ND ND ND -2-pentanone (MIBK) 108-10-1 X ND ND ND ND
Chlorobenzene 108-90-7 X ND ND ND ND 91-20-3 X 9.74E-02 AA AA AA -
|Chlorodibromomethane 124-48-1 D D D D 99-09-2 D D D D
|Chloroethane 75-00-3 X D D D D o-Nitroaniline 88-74-4 D D D D
bis(2-Chloroethoxy) Methane 111-91-1 D D D D 4-Nitrobenzenamine 100-01-6 D D D D
bis(2-Chloroethyl) Ether 111-44-4 X D D D D Nitrobenzene 98-95-3 X D D D D
Chloroform 67-66-3 X 3.68E-03 177E-03 152E-03 132E-03 2-Nitrophenol 88-75-5 ND ND ND ND -
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND ND, 4-Nitrophenol 100-02-7 X ND ND ND ND
Chloromethane 74-87-3 X 1.05E-02 110E-03 6.14E-04 4 - N-Nitrosodiphenylamine 86-30-6 ND ND ND ND -
4-Chloro-3-methylphenol 59-50-7 ND ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND -
2-Chloronaphthalene 91-58-7 ND ND ND ND Pentachlorophenol 87-86-5 X ND ND ND ND
2-Chlorophenol 95-57-8 ND ND ND - Pentanal 110-62-3 4.62E-01 ND ND ND -
1-chloro-4-phenoxybenzene 7005-72-3 ND ND D ND Phenanthrene 85-01-8 X ND ND ND ND
Chrysene 218-01-9 X ND ND ND ND Phenol 108-95-2 X 4.38E-02 ND ND ND ==
o-Cresol 95-48-7 X ND x ND ND Propanal 123-38-6 X
p-Cresol 106-44-5 X ND ND ND Pyrene 129-00-0 X ND ND ND ND -
Crotonaldehyde 4170-30-3 8.77E-02 ND ND ND Styrene 100-42-5 X 4.49E-02 ND ND 6.94E-04 -
Dibenzofuran 132-64-9 X N ND ND ND 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND -
Dibutyl Phthalate 84-74-2 X 6.50E-04 341E-04 3.90E-04 Tetrachloroethene 127-18-4 X 5.39E-03 ND ND 6.09E-04 ===
1,2-Dichlorobenzene 95-50-1 ND ND ND ND - |m-Tolualdehyde 620-23-5 ND ND ND ND -
1,3-Dichlorobenzene 541-73-1 ND ND ND ND 0-Tolualdehyde 529-20-4 ND ND ND ND ===

4-Dichlorobenzene 106-46-7 4.81E-03 180E-04 1.79€E-04 162E-04 | Toluene 108-88-3 X 1.28E-01 AA AA AA ==
|3.3-Dichlorobenzidine 91-94- X ND ND ND ND 1,2,4-Trichlorobenzene 120-82-1 X ND ND ND
,1-Dichloroethane é X ND ND ND ND 1,1,1-Trichloroethane 71-55- X ND 3.15E-04 ND
|1,2-Dichloroethane -06-2 X ND ND ND ND 11,1,2-Trichloroethane 79-00-! X ND ND ND
1,1-Dichloroethene 75-35-4 X ND ND ND ND == Trichloroethene 79-01-¢ X ND 6.62E-04 ND ===
cis-1,2-Dict 156-59-2 ND ND ND ND 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ==
trans-1,2-Dichloroethene I 156-60-5 ND ND ND ND 2,4,6-Trichlorophenol 88-06-2 X ND ND ND
2,4-Dichlorophenol 120-83-2 ND ND ND ND = Vinyl Acetate 108-05-4 X ND ND ND =
1,2-Dichloropropane 78-87-! X D D ND D Vinyl Chloride 75-01-4 X ND ND ND
10061-01-5 D D ND D mp-Xylene 1330-20-7 X AA 1.90E-03 AA -

10061-02-6 D D ND D |0-X§Iene 95-47-6 X 9.26E-04 6.83E-04 AA o

84-66-: D 2.89E-04 4.49E-04 5.86E-04 -

2. Emission Factors derived using the test results provided in the reference above.
“X” Indicates that compound is a HAP
“---” Indicates No Data Available

ND — Compound not detected at the detection limit. Compound may be present at a value less than the detection limit
AA — Compound detected was less than the ambient air concentration resulting in a negative emission factor when the ambient air concentration was removed

Data obtained from Aircraft Engine and APU Emissions Testing Volumes I-111 March 1

999, IERA-RS-BR-TR-1999-0006
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Table 2-10. Criteria Pollutant and Ozone Precursor Emission Factors for APUs!

Fuel Flow Rate Emission Factors in Ib/hr of Operation

APU Model Manufacturer (b/hr) NOy o VOC SOXZ PM,, PM,, e
GTC 85-72 (200 hp)4 Honeywell Inc. 210.00 0.81 3.11 0.03 0.22 --- --- 674.49
GTCP 30-300 Honeywell Inc. 282.20 2.85 0.06 0.30
GTCP 36-6 Honeywell Inc. 150.00 0.87 1.41 0.06 - - -
GTCP 36-300 (80 hp) Honeywell Inc. 282.20 2.85 0.58©® 0.06 0.30
GTCP 85 (200 hp) Honeywell Inc. 235.28 1.12 - 0.24 0.25 --- --- ---
GTCP 85-98ck (200 hp) Honeywell Inc. 235.28 1.12 4.239 0.24 0.25
GTCP 85-98d Honeywell Inc. 297.00 1.78 1.64 0.04 - - -
GTCP 85-129 (200 hp) Honeywell Inc. 235.28 1.12 4.23® 0.24 0.25 --- - -
GTCP 85-129ck (200 hp) Honeywell Inc. 235.28 1.12 4.23® 0.24 0.25 --- - -
GTCP 85-180" Honeywell Inc. 270.30 1.28 2.05 0.01 0.29 0.05 0.01 906.25
GTCP 95-2 (300 hp)* Honeywell Inc. 293.00 1.65 0.94 0.11 0.31 - --- 948.89
GTCP 100-544 (400 hp)" Honeywell Inc. 413.00 2.46 2.43 0.07 0.44 --- --- 1337.86
GTCP 165-1 Honeywell Inc. 272.60 1.22 3.76 0.49 0.29 0.13 0.04 910.75
GTCP 331-200/250 (143 hp) Honeywell Inc. 267.92 2.55 e 0.12 0.28 --- --- ---
GTCP 331-200ER (143 hp) Honeywell Inc. 267.92 2.55 1.11© 0.12 0.28
GTCP 331-500 (143 hp) Honeywell Inc. 536.00 7.86 0.05® 0.07 0.57
GTCP 660-4 (300 hp) Honeywell Inc. 862.92 4.60 7.46® 0.24 0.91
PW901A Pratt & Whitney 862.92 2.72 14.48® 1.29 0.91 --- - -
ST-6° United Technologies Corporation 440.00 3.92 0.02 0.01 0.47 - — -
T-62T-27 (100 hp)" United Technologies Corporation 102.00 0.40 4.36 0.79 0.11 --- --- 344.76
T-62T-47C1° United Technologies Corporation 235.28 1.01 9.46 0.04 0.25 - - -
TSCP 700 (142 hp) Honeywell Inc. 323.68 2.77 --- 0.08 0.34 --- --- -—-
TSCP 700-4B (142 hp) Honeywell Inc. 323.68 2.77 0.48® 0.08 0.34 -—- - -
WR27-1* Williams International 140.00 0.65 0.79 0.03 0.15 --- --- 44477

1. SOURCE (unless otherwise stated): Technical Data to Support FAA's Advisory Circular on Reducing Emissions from Commercial Aviation memorandum. This
document states the original source as Proposed Federal Implementation Plan for California, Docket No. A-94-09 memorandum

2. SOx Emission factors assume that JP-8, with an average wt. % of 0.053 Sulfur, is used to power the APU.

3. Greenhouse Gas (GHG) emission factors are presented in equivalent CO2 (COze). Original source document provided emission factors for CO2 and CHs. CH4 emissions
were then multiplied by the global warming potential (GWP) which is stated as 25 per Table A-1 to subpart A of 40 CFR 98.

4. SOURCE: Summary Tables of Gaseous and Particulate Emissions from Aircraft Engines, June 1990.

5. SOURCE: Air Pollutant Emission Factors for Military and Civil Aircraft.

6. SOURCE: Technical Data to Support FAA's Advisory Circular on Reducing Emissions from Commercial Aviation memorandum. This document states the original
source as United Air Lines' APU Emissions Database (note: data for LAX 1991)

7. SOURCE: Aircraft Engine and Auxiliary Power Unit Emissions Testing VVolume | -I11, March 1999

8. SOURCE: Technical Data to Support FAA's Advisory Circular on Reducing Emissions from Commercial Aviation memorandum. This document states the original

source as AlA Exhaust Emissions Data Sheet letter
---" Indicates No Data Available
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Table 2-11. VOC Weight Fractions for Turbofan Engines

ND indicates compound not detected at detection limit. Compound may be present at a value less than the detection limit.
0.00% - Value is less than 0.00005.

“X” indicates that compound is a HAP.

Power Setting Power Setting
Compound Name CAS Number | HAP Idle Approach Inte rmediate Military Afterburner-1 Compound Name CAS Number | HAP Idle Approach Intermediate Military Afterburner-1

Acenaphthene 83-32-9 X ND ND ND ND ND 24-Dimethylphenol 105-67-9 ND ND ND ND ND
Acenaphthylene 208-96-8 X 0.25% ND ND ND ND Dimethyl phthalate 131-11-3 X ND ND ND ND ND
Acetaldehyde 75-07-0 X 3.85% 5.65% 1.85% 2.28% 1.84% 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND ND ND
Acrolein 107-02-8 X 2.55% 2.09% 0.50% 0.27% 5.45% 24-Dinitrophenol 51-28-5 X 0.04% 0.21% 0.43% ND ND
Anthracene 120-12-7 X ND ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND ND ND ND
Benzaldehyde 100-52-7 1.68% 0.80% 2.10% 1.89% 6.50% 2,6-Dinitrotoluene 606-20-2 ND ND ND ND ND
Benz(a)anthracene 56-55-3 X ND ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 0.29% 0.78% 2.53% 2.24% 0.14%
Benzene 71-43-2 X 10.24% 3.39% 2.62% 1.76% 16.12% Di-n-Octyl phthalate 117-84-0 0.00% ND ND ND ND
Benzenemethanol 100-51-6 0.25% ND ND ND 0.58% Ethylbenzene 100-41-4 X 1.68% 0.26% 0.28% 0.20% 3.68%
Benzo(b)fluoranthene 205-99-2 X ND ND ND ND ND Fluoranthene 206-44-0 X 0.03% ND 0.02% ND ND
Benzo(k)fluoranthene 207-08-9 X ND ND ND ND ND Fluorene 86-73-7 X 0.08% ND ND ND 0.00%
Benzo(g,h.i)perylene 191-24-2 X ND ND ND ND ND Formaldehyde 50-00-0 X 39.58% 41.13% 22.08% 9.82% 2.49%
Benzo(a)pyrene 50-32-8 X ND ND ND ND ND Hexachlorobenzene 118-74-1 X ND ND ND ND ND
Benzoic Acid 65-85-0 4.26% 3.92% 11.41% 8.18% 6.06% Hexachlorobutadiene 87-68-3 X ND 0.01% 0.15% 0.06% ND
Bromodichloromethane 75-27-4 0.08% ND 0.03% 0.02% 0.10% Hexachlorocyclopentadiene 77-47-4 X ND ND ND ND ND
Bromoform 75-25-2 X 0.07% ND 0.03% 0.02% 0.07% Hexachloroethane 67-72-1 X ND ND ND ND ND
Bromomethane 74-83-9 X 0.10% 0.19% 1.75% 7.29% 3.13% Hexanal 66-25-1 0.10% 1.12% 2.78% 0.93% 0.86%
4-Bromophenyl-phenyl Ether 101-55-3 ND ND ND ND ND 2-Hexanone 591-78-6 0.41% 0.14% 0.52% 0.38% 0.48%
13-B i 106-99-0 X 1.48% ND 0.17% ND ND Indeno(1,2,3-cd)pyrene 193-39-5 X ND ND ND ND ND
2-Butanone (MEK) 78-93-3 0.82% 0.98% 0.82% 0.62% 1.82% Isophorone 78-59-1 X ND ND ND ND ND
Butyl benzyl phthalate 85-68-7 0.01% 0.01% 0.11% 0.03% 0.01% Isovaleraldehyde 590-86-3 0.14% 2.24% 2.97% 0.46% 0.50%
Carbon Disulfide 75-15-0 X 0.08% 0.01% 0.35% 0.23% 0.10% Methylene Chloride 75-09-2 X 1.23% 7.17% 23.71% 33.47% 1.42%
Carbon Tetrachloride 56-23-5 X 0.07% 0.14% 0.34% 0.20% 0.06% 2-Methylr e 91-57-6 4.11% 0.25% 0.20% 0.13% 5.91%
4-Chloroaniline 106-47-8 ND ND ND ND ND 4-Methyl-2-pentanone (MIBK) 108-10-1 X 0.39% 0.08% 0.37% 0.27% 0.48%
Chlorobenzene 108-90-7 X 0.07% ND 0.05% 0.03% 0.07% Naphthalene 91-20-3 X 4.12% 0.43% 0.36% 0.13% 6.12%
Chlorodibromomethane 124-48-1 0.08% ND 0.03% 0.02% 0.10% m-Nitroaniline 99-09-2 ND ND ND ND ND
Chloroethane 75-00-3 X 0.08% ND 0.03% 0.02% 0.10% o-Nitroaniline 88-74-4 ND ND ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND ND 4-Nitrobenzenamine 100-01-6 ND ND ND ND ND
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND ND ND
Chloroform 67-66-3 X 0.13% 0.40% 1.09% 0.82% 0.07% 2-Nitrophenol 88-75-5 0.05% ND ND ND 1.08%
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND ND ND 4-Nitrophenol 100-02-7 X 0.05% 0.12% ND ND 0.66%
Chloromethane 74-87-3 X 0.12% 0.36% 0.84% 1.82% 0.34% N-Nitrosodiphenylamine 86-30-6 ND ND ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND ND ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND ND ND ND ND
2-Chloror 91-58-7 ND ND ND ND ND Pentachlorophenol 87-86-5 X ND ND ND ND ND
2-Chlorophenol 95-57-8 ND ND ND ND ND Pentanal 110-62-3 1.79% 0.00% 0.93% 1.85% 0.24%
1-chloro-4-phenoxybenzene 7005-72-3 ND ND ND ND ND Phenanthrene 85-01-8 X 0.11% 0.01% ND ND 0.00%
Chrysene 218-01-9 X ND ND ND ND ND Phenol 108-95-2 X 2.07% 20.49% 0.13% 0.03% 3.38%
o-Cresol 95-48-7 X 0.00% ND ND ND 0.01% Propanal 123-38-6 X 1.72% 2.46% 7.61% 17.20% 0.36%
p-Cresol 106-44-5 X 0.37% 0.11% ND ND 0.80% Pyrene 129-00-0 X 0.04% ND ND ND ND
Crotonaldehyde 4170-30-3 1.28% 0.57% ND ND 3.72% Styrene 100-42-5 X 2.18% 0.34% 0.21% 0.09% 0.47%
Dibenzofuran 132-64-9 X 0.09% ND ND 0.00% 0.10% 1,1,2,2-Tetrachloroethane 79-34-5 X 0.09% 0.07% 0.22% 0.06% 0.07%
Dibutyl Phthalate 84-74-2 X 0.02% 0.09% 0.56% 0.08% 0.02% Tetrachloroethene 127-18-4 X 0.10% 0.17% 0.47% 0.50% 0.07%
1,2-Dichlorobenzene 95-50-1 ND 0.01% 0.10% 0.04% ND m -Tolualdehyde 620-23-5 0.46% 0.25% 2.71% 1.02% 2.62%
1,3-Dichlorobenzene 541-73-1 ND ND 0.10% 0.02% ND o-Tolualdehyde 529-20-4 0.11% 0.13% ND 0.04% 0.58%
1/4-Dichlorobenzene 106-46-7 X 0.02% 0.01% 0.06% 0.04% 0.00% Toluene 108-88-3 X 4.89% 1.19% 1.60% 0.88% 9.16%
3,3-Dichlorobenzidine 91-94-1 X ND ND ND ND ND 1,24-Trichlorobenzene 120-82-1 X ND 0.01% 0.22% 0.08% 0.00%
1,1-Dichloroethane 75-34-3 X 0.08% ND 0.03% 0.02% 0.10% 1,1,1-Trichloroethane 71-55-6 X 0.07% 0.06% 0.26% 0.14% 0.06%
1,2-Dichloroethane 107-06-2 X 0.08% ND 0.03% 0.02% 0.10% 1,1,2-Trichloroethane 79-00-5 X 0.08% ND 0.03% 0.02% 0.10%
1,1-Dichloroethene 75-35-4 X 0.08% ND 0.11% 0.02% 0.10% Trichloroethene 79-01-6 X 0.08% 0.06% 0.25% 0.09% 0.07%
cis-1,2-Dicholorethene 156-59-2 0.08% ND 0.03% 0.02% 0.10% 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND ND
trans-1,2-Dichloroethene 156-60-5 0.07% ND 0.03% 0.02% 0.08% 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND ND
2/4-Dichlorophenol 120-83-2 0.01% 0.06% 0.16% 0.13% ND Vinyl Acetate 108-05-4 X 0.43% 0.21% 0.74% 1.54% 1.12%
1,2-Dichloropropane 78-87-5 X 0.09% 0.05% 0.10% 0.02% 0.10% Vinyl Chloride 75-01-4 X 0.08% ND 0.03% 0.02% 0.10%
cis-1,3-Dichloropropene 10061-01-5 0.08% ND 0.03% 0.02% 0.10% m,p-Xylene 1330-20-7 X 3.20% 0.81% 1.20% 1.34% 6.36%
trans-1,3-Dichloropropene 10061-02-6 0.08% 0.03% 0.09% 0.07% 0.12% 0-Xylene 95-47-6 X 1.38% 0.27% 0.25% 0.31% 3.00%
Diethyl Phthalate 84-66-2 0.12% 0.66% 1.19% 0.68% 0.45%
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Table 2-12. VOC Weight Fractions for Turboprop for Large Aircraft

Power Setting Power Setting
Compound Name CAS Number |HAP Idle Approach Intermediate Military - Compound Name CAS Number | HAP Idle Approach Intermediate Military -

Acenaphthene 83-32-9 X ND ND ND ND - 2,4-Dimethylphenol 105-67-9 ND ND ND ND -

208-96-8 X ND ND ND ND = Dimethyl phthalate 131-11-3 X ND ND ND ND =
Acetaldehyde 75-07-0 X 13.02% AA 2.39% 2.10% - 4,6-Dinitro-o-cresol 534-52-1 X ND ND ND ND -
Acrolein 107-02-8 X ND ND ND ND 24-Dinitrophenol 51-28-5 X ND ND ND ND
Anthracene 120-12-7 X ND ND ND ND 24-Dinitrotoluene 121-14-2 X ND ND ND ND

100-52-7 1.41% 1.39% 2.06% ND - 2,6-Dinitrotoluene 606-20-2 ND ND ND ND -
Benz(a)anthracene 56-55-3 X ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 3.02% 5.25% 5.26% AA
Benzene 71-43-2 X 5.96% 7.04% 5.92% 10.02% = Di-n-Octyl phthalate 117-84-0 ND ND ND ND ==

100-51-6 ND ND ND ND - Ethylbenzene 100-41-4 X ND 0.64% 0.91% 2.29% -

205-99-2 X ND ND ND ND - Fi 206-44-0 X ND ND ND ND -
Benzo(k)fluoranthene 207-08-9 X ND ND ND ND Fluorene 86-73-7 X ND ND ND ND
Benzo(g,h,)perylene 191-24-2 X ND ND ND ND For 50-00-0 X 51.28% 52.91% 40.98% 4.87%
Benzo(a)pyrene 50-32-8 X ND ND ND ND - Hexachlorobenzene 118-74-1 X ND ND ND ND -
Benzoic Acid 65-85-0 8.05% 14.05% 16.87% 25.93% = Hexachlorobutadiene 87-68-3 X ND ND ND ND =

75-27-4 ND ND ND ND - s 77-47-4 X ND ND ND ND -

75-25-2 X ND ND ND ND == Hexachloroethane 67-72-1 X ND ND ND ND =5
Bromomethane 74-83-9 X ND ND ND ND - Hexanal 66-25-1 ND ND ND ND -
4-Bromophenyl-phenyl Ether 101-55-3 ND ND ND ND 2-Hexanone 591-78-6 ND ND ND ND
1,3-Butadiene 106-99-0 X == -- - == Indeno(1,2,3-cd)pyrene 193-39-5 X ND ND ND ND
2-Butanone (MEK) 78-93-3 0.58% 0.57% ND 2.24% - Isophorone 78-59-1 X ND ND ND ND -
Butyl benzyl phthalate 85-68-7 ND ND ND ND - Isovaleraldehyde 590-86-3 ND ND ND ND -
Carbon Disulfide 75-15-0 X 0.90% 2.59% 4.58% 3.67% — Methylene Chloride 75-09-2 X 0.89% 1.55% 3.45% 5.40% ==
Carbon Te i 56-23-5 X ND 0.83% 0.63% 3.00% - 2 91-57-6 0.91% 1.08% 0.46% 0.44% e
4-Chloroaniline 106-47-8 ND ND ND ND - 4-Methyl-2-pentanone (MIBK) 108-10-1 X ND ND ND ND =
Chlorobenzene 108-90-7 X ND ND ND ND 91-20-3 X 1.45% 1.64% 0.78% 171%
Chlorodit 124-48-1 ND ND ND ND 99-09-2 ND ND ND ND
Chloroethane 75-00-3 X ND ND ND ND - o-Nitroaniline 88-74-4 ND ND ND ND ===
bis(2-Chloroethoxy) Methane 111-91-1 ND ND ND ND - 4-Nitrobenzenamine 100-01-6 ND ND ND ND -
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND - Nitrobenzene 98-95-3 X ND ND ND ND -
[Chloraform 67-66-3 X 2.7% 0.86% 4.26% 6.59% - 2-Nif 88-75-5 ND ND ND ND -
bis(2-Choroisopropyl) Ether 39638-32-9 ND ND ND ND - 4-Nitrophenol 100-02-7 X ND ND ND ND -
Cl 74-87-3 X ND 0.72% 1.38% 4.63% N-Nit i i 86-30-6 ND ND ND ND
|4-Chloro-3-methylphenol 59-50-7 ND ND ND ND N-Nit di- i 621-64-7 ND ND ND ND
2-Chloronaphthalene 91-58-7 ND ND ND ND == Pentachlorophenol 87-86-5 X ND ND ND ND =
2-Chlorophenol 95-57-8 ND ND ND ND - Pentanal 110-62-3 ND ND ND ND -
1-chloro-4-phenoxybenzene 7005-72-3 ND ND ND ND = 85-01-8 X ND ND ND ND =
Chrysene 218-01-9 X ND ND ND ND - Phenol 108-95-2 X ND ND ND ND -
o-Cresol 95-48-7 X ND ND ND ND = Propanal 123-38-6 X = = = = =
p-Cresol 106-44-5 X ND ND ND ND Pyrene 129-00-0 X ND ND ND ND
Ci 4170-30-3 ND ND ND ND Styrene 100-42-5 X 0.88% 0.58% ND ND
Dibenzofuran 132-64-9 X ND ND ND ND - 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND -
Dibutyl Phthalate 84-74-2 X 0.63% 0.53% 0.49% 1.34% = T en 127-18-4 X ND ND ND 2.75% ==
1,2-Dichlorobenzene 95-50-1 ND ND ND ND - m -Ta 620-23-5 ND ND ND ND -
13-Dichlorobenzene 541-73-1 ND ND ND ND - o-Tolualdehydt 529-20-4 ND ND ND ND -
14-Dichlorobenzene 106-46-7 X ND ND ND ND -  Toluene 108-88-3 X 3.38% 3.63% 4.23% 0.32% -
33-D 91-94-1 X ND ND ND ND 1,24-Trichlorol 120-82-1 X ND ND ND ND
1,1-Dichloroethane 75-34-3 X ND ND ND ND 1,1,1-Trichloroethane 71-55-6 X ND ND ND ND
1,2-Dichloroethane 107-06-2 X ND ND ND ND 11.2-Trichloroethane 79-00-5 X 1.98% 2.06% 2.78% 6.10%
11-Dichloroethene 75-35-4 X ND ND ND ND  Trichloroethene 79-01-6 X ND ND ND ND
cis-1,2-Dicholorethene 156-59-2 ND ND ND ND -- 2,4,5-Trichlorophenol 95-95-4 X ND ND ND ND --
trans-1,2-Di 156-60-5 ND ND ND ND - 2,4,6-Trichlorophenol 88-06-2 X ND ND ND ND -
24-Dichlorophenol 120-83-2 ND ND ND ND == Vinyl Acetate 108-05-4 X ND ND ND ND ==
1,2-Dichloropropane 78-87-5 X ND ND ND ND Vinyl Chioride 75-01-4 X ND ND ND ND
cis-1,3-Dichloropropene 10061-01-5 ND ND ND ND m,p-Xylene 1330-20-7 X 0.84% 1.16% 1.83% 8.00%
trans-1,3-Dichloropropene 10061-02-6 ND ND ND ND o-Xylene 95-47-6 X 0.82% 0.51% 0.74% 3.17% -
Diethyl Phthalate 84-66-2 1.21% 0.41% ND 5.43% =

ND indicates compound not detected at detection limit. Compound may be present at a value less than the detection limit
0.00% - Value is less than 0.00005

“---” Indicates No Data Available

AA — Detected value was below the ambient air value

“X” indicates that compound is a HAP

All emission factors based off the T56-A-7 engine

This class of engine is found on large aircraft such as the C-2 and C-130
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Table 2-13. VOC Weight Fractions for Turboprop for Small Aircraft

Power Setting Power Setting

Compound Name CAS Number |[HAP| Ground Idle Flight Idle Descend Approach Max. Continuous Compound Name CAS Number |HAP| Ground Idle ight Idle Descend Approach

Acenaphthene 83-32-9 X ND ND ND ND ND 2,4-Dimethylphenol 105-67-9 - - -
208-96-8 X ND ND ND ND ND Dimethyl phthalate 131-11-3 X = = = = =

Acetaldehyde 75-07-0 X 4.12% 4.31% 2.67% 1.46% 1.11% 4,6-Dinitro-o-cresol 534-52-1 X - - - - -
Acrolein 107-02-8 X 9.85% 7.45% 1.54% ND ND 2,4-Dinitrophenol 51-28-5 X =
Anthracene 120-12-7 X ND ND ND ND ND 2,4-Dinitrotoluene 121-14-2 X
Ber d 100-52-7 0.32% 2.15% 1.35% 1.12% ND 2,6-Dinitrotoluene 606-20-2 = = = = =
Benz(a)anthracene 56-55-3 X ND ND ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X
Benzene 71-43-2 X 2.30% 6.48% 2.58% 1.45% 0.44% Di-n-Octyl phthalate 117-84-0 = = = = =
Ber 100-51-6 - - - - - e 100-41-4 X 0.65% 0.62% 0.08% 0.03% 0.05%
Ber 205-99-2 X ND ND ND ND ND 206-44-0 X ND ND ND ND ND
Ber 207-08-9 X ND ND ND ND ND Fluorene 86-73-7 X ND ND ND ND ND
Benzo(g.h.i)perylene 191-24-2 X ND ND ND ND ND Formaldehyde 50-00-0 X 66.10% 65.50% 89.00% 94.41% 11.30%
Ber D 50-32-8 X ND! ND! ND ND ND! Hexachlorobenzene: 118-74-1 X
Benzoic Acid 65-85-0 Hexachlor i 87-68-3 X = =

i 75-27-4 ND ND ND ND ND Hexachlorc i 77-47-4 X - - - - -
Bromoform 75-25-2 X ND ND ND ND ND Hexachloroethane 67-72-1 X = =
Bromomethane 74-83-9 X ND ND ND ND 0.08% Hexanal 66-25-1 2.15% ND ND ND ND
4-Bromophenyl-phenyl Ether 101-55-3 = 2-Hexanone 591-78-6 0.21% ND ND ND ND
1,3-Butadiene 106-99-0 X 2.05% 3.32% 0.33% ND ND Indeno(1,2,3-cd)pyrene 193-39-5 X ND ND ND ND ND
2-Butanone (MEK) 78-93-3 0.18% ND 0.08% ND ND Isophorone 78-59-1 X == ==
Butyl benzyl phthalate 85-68-7 - - - -- - Isovaleraldehyde 590-86-3 ND ND ND ND ND
Carbon Disulfide 75-15-0 X ND ND ND ND ND Methylene Chloride 75-09-2 X ND ND 0.06% 0.05% 0.09%
Carbon Tetrachloride 56-23-5 X ND ND ND ND ND 2-Methylnaphthalene 91-57-6 ND ND ND ND 46.31%
|4-Chloroaniline 106-47-8 = 4-Methyl-2-pentanone (MIBK) 108-10-1 X 0.21% ND ND ND ND
Chlorobenzene 108-90-7 X ND ND ND! ND! ND Naphthalene 91-20-3 X ND! 0.14% ND! ND! 39.32%
Chlorodil 124-48-1 ND! ND! ND ND ND! itroanili 99-09-2
Chloroethane 75-00-3 X ND ND ND ND ND o-Nitroaniline 88-74-4 - - - - -
bis(2-Chloroethoxy) Methane 111-91-1 - - - - - 4-Nitrobenzenamine 100-01-6 --
bis(2-Chloroethyl) Ether 111-44-4 X === Nitrobenzene 98-95-3 X
Chloroform 67-66-3 X ND ND ND ND ND 2-Nitrophenol 88-75-5 --
|bis(2-Choroisopropyl) Ether 39638-32-9 - 4-Nitrophenol 100-02-7 X
Chloromethane 74-87-3 X 0.02% ND! 0.04% 0.02% 0.29% N-Nitrosodiphenylami 86-30-6
4-Chloro-3-methylphenol 59-50-7 - N-Nitrosodi-n-propylamine 621-64-7
2-Chloronaphthalene 91-58-7 ND ND ND ND ND! phenol 87-86-5 X = =
2-Chlorophenol 95-57-8 - Pentanal 110-62-3 1.32% 0.85% 1.01% ND ND
1-chloro-4-phy b 7005-72-3 P e 85-01-8 X ND ND ND ND ND
Chrysene 218-01-9 X ND ND ND ND ND Phenol 108-95-2 X
o-Cresol 95-48-7 X Propanal 123-38-6 X = =
p-Cresol 106-44-5 X - --- -- - Pyrene 129-00-0 X ND ND ND ND ND
Crotonaldehyde 4170-30-3 ND ND Styrene 100-42-5 X 0.64% 0.47% 0.24% ND ND
Dibenzofuran 132-64-9 X - - 1,1,2,2-Tetrachloroethane 79-34-5 X ND ND ND ND ND
Dibutyl Phthalate 84-74-2 X === === Tetrachloroethene 127-18-4 X ND ND ND ND ND
1,2-Dichlorobenzene 95-50-1 - - m -Tolualdehyde 620-23-5 2.15% 1.10% ND 1.01% ND
1,.3-Dichlorobenzene 541-73-1 - o-Tolualdehyde 529-20-4 ND ND ND ND ND
1,4-Dichlorobenzene 106-46-7 X - - - - - Toluene 108-88-3 X 2.27% 3.01% 0.75% 0.33% 0.27%
3,3-Dichlorobenzidine 91-94-1 X = - - - = 124-Tric 120-82-1 X - - - - ==
1,1-Dichloroethane 75-34-3 X ND ND ND ND ND 1,1,1-Trichloroethane 71-55-6 X ND ND ND ND ND
1,2-Dichloroethane 107-06-2 X ND ND ND ND ND 1,1,2-Tric 79-00-5 X ND ND ND ND ND
1,1-Dichloroethene 75-35-4 X ND ND ND ND ND Trichloroethene 79-01-6 X ND ND ND ND ND
cis-1,2-Dicholorethene 156-59-2 ND ND ND ND ND 2,45-Tri phenol 95-95-4 X = = = = =
trans-1,2-Dichloroethene 156-60-5 ND ND ND ND ND 2,4,6-Tri ol 88-06-2 X - - - - -
24-Dichlorophenol 120-83-2 - - - - - Vinyl Acetate 108-05-4 X 0.21% ND ND ND ND
1,2-Dichloropropane 78-87-5 X ND ND ND ND ND Vinyl Chloride 75-01-4 X
cis-1,3-Dichloropropene 10061-01-5 ND ND ND ND ND mp-Xylene 1330-20-7 X 1.56% 1.63% 0.18% 0.08% 0.66%
trans-1,3-Dichloropropene 10061-02-6 ND ND ND ND ND o-Xylene 95-47-6 X 0.82% 0.82% 0.09% 0.04% 0.08%
Diethyl Phthalate 84-66-2 === - - - ===

ND indicates compound not detected at detection limit. Compound may be present at a value less than the detection limit
0.00% - Value is less than 0.00005

“---” Indicates No Data Available

“X” indicates that compound is a HAP

All emission factors based off the PT6A-68 engine

This class of engine is found on small aircraft such as the T6-A
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Table 2-14. VOC Weight Fraction for Turbojet Engines

Power Setting Power Setting
Compound Name CAS Number [HAP Idle Approach Intermediate Milita Afterburner-1 Compound Name CAS Number [HAP Idle Afterburner-1

Acenaphthene 83-32-9 X ND e ND ND ND 2,4-Dimethylphenol 105-67-9 ND
Acenaphthylene 208-96-8 X 0.04% = 0.03% ND ND Dimethyl phthalate 131-11-3 X ND ND
Acetaldehyde 75-07-0 X 5.28% == 1.27% 0.54% ND 4,6-Dinitro-o-cresol 534-52-1 X ND ND
Acrolein 107-02-8 X 8.96% = 0.74% 0.41% ND 24-Dinitrophenol 51-28-5 X ND ND
Anthracene 120-12-7 X ND - ND ND ND 2,4-Dinitrotoluene 121-14-2 X ND ND
Benzaldehyde 100-52-7 3.36% = 0.74% 0.41% ND 2,6-Dinitrotoluene 606-20-2 ND ND
Benz(a)anthracene 56-55-3 X ND - ND ND ND Di(2-Ethylhexyl) Phthalate (DEHP) 117-81-7 X 0.04% 0.49% 0.23%
Benzene 71-43-2 X 4.23% 9.61% 5.49% 11.97% Di-n-Octyl phthalate 117-84-0 ND ND ND

ol 100-51-6 0.71% 0.68% 0.32% 0.24% 100-41-4 X 0.67% 0.16% 0.92%
Ben: 205-99-2 X ND ND ND ND Fluoranthene 206-44-0 X ND ND ND
Benzo(K 207-08-9 X ND ND ND ND Fluorene 86-73-7 X 0.07% ND ND
Benzo(g,h,i)perylene 191-24-2 X ND ND ND ND Formaldehyde 50-00-0 X 39.18% 37.89% 41.97%
Benzo(a)pyrene 50-32-8 X ND ND ND ND t 118-74-1 X ND ND ND
Benzoic Acid 65-85-0 0.61% == 3.65% 14.86% 15.58% Hexachlorobutadiene 87-68-3 X ND ND ND
Bromodichloromethane 75-27-4 0.07% ND ND ND Hexachlorocyclopentadiene 77-47-4 X ND ND ND
Bromoform 75-25-2 X 0.08% = ND ND ND Hexachloroethane 67-72-1 X ND ND ND
Br 74-83-9 X 0.08% - 0.00% ND ND Hexanal 66-25-1 0.90% - 0.74% 0.41% ND
4-Bromophenyl-phenyl Ether 101-55-3 ND - ND ND ND 2-Hexanone 591-78-6 0.10% - 0.44% 0.58% 0.34%
1,3-Butadiene 106-99-0 X 0.41% - 1.08% ND - Indeno(1,2,3-cd)pyrene 193-39-5 X ND - ND ND ND
2-Butanone (MEK) 78-93-3 1.06% = 1.00% 0.63% 0.57% pl 78-59-1 X ND = ND ND ND
Butyl benzyl phthalate 85-68-7 ND - 0.02% 0.06% 0.05% Isovaleraldehyde 590-86-3 113% - 0.74% 0.41% ND
Carbon Disulfide 75-15-0 X 0.09% === 0.36% 0.60% 0.22% Methylene Chloride 75-09-2 X 0.82% == 4.87% 26.62% 11.29%
Carbon Tetrachloride 56-23-5 X 0.07% 0.34% 0.05% ND 91-57-6 3.39% = 0.81% 0.40% 213%
4-Chloroaniline 106-47-8 ND ND ND ND 4-Methyl-2-pentanone (MIBK) 108-10-1 X 0.10% = 0.10% 0.58% ND
Chlorobenzene 108-90-7 X 0.08% ND ND ND 91-20-3 X 2.41% - 0.79% 0.52% 1.43%
C i 124-48-1 0.07% ND ND ND i il 99-09-2 ND = ND ND ND
Chloroethane 75-00-3 X 0.08% - 0.01% ND ND o-Nitroaniline 88-74-4 ND - ND ND ND
bis(2-Chloroethoxy) Methane 111-91-1 ND - ND ND ND 4-Nitrobenzenamine 100-01-6 ND - ND ND ND
bis(2-Chloroethyl) Ether 111-44-4 X ND ND ND ND Nitrobenzene 98-95-3 X ND ND ND ND
Chloroform 67-66-3 X 0.08% 0.38% 0.50% 0.40% 2-Nitrophenol 88-75-5 ND 0.20% ND ND
bis(2-Choroisopropyl) Ether 39638-32-9 ND - ND ND ND 4-Nitrophenol 100-02-7 X ND - ND ND ND
Chloromethane 74-87-3 X 0.15% = 0.72% 0.11% 0.29% N i i 86-30-6 ND = ND ND ND
4-Chloro-3-methylphenol 59-50-7 ND - ND ND ND N-Nitrosodi-n-propylamine 621-64-7 ND - ND ND ND
2-Cl 91-58-7 ND = ND ND ND 87-86-5 X ND = ND ND ND
2-Chlorophenol 95-57-8 ND - ND ND ND Pentanal 110-62-3 3.23% - 0.74% 0.41% ND
1-chloro-4-phenoxybenzene 7005-72-3 ND ND ND ND Phenanthrene 85-01-8 X 0.02% 0.04% ND ND
Chrysene 218-01-9 X ND ND ND ND Phenol 108-95-2 X 1.73% el 1.20% 0.79% 1.64%
o-Cresol 95-48-7 X 0.23% 0.12% ND ND Propanal 123-38-6 X 2.69% o 2.23% 1.22% o
p-Cresol 106-44-5 X 0.58% 0.40% ND 0.30% Pyrene 129-00-0 X ND - 0.01% ND ND
C 4170-30-3 4.30% = 0.74% 0.41% ND Styrene 100-42-5 X 0.88% = 0.92% 0.21% 0.50%
Dibenzofuran 132-64-9 X 0.23% - 0.10% ND 0.13% 1,12,2-Tetrachloroethane 79-34-5 X 0.08% - ND ND ND
Dibutyl Phthalate 84-74-2 X 0.02% = 0.07% 0.35% 0.12% T X 127-18-4 X 0.10% = 0.44% 0.58% ND
1,2-Dichlorobenzene 95-50-1 ND - ND ND ND m -Tolualdehyde 620-23-5 2.05% - ND ND ND
1,3-Dichlorobenzene 541-73-1 ND ND ND ND 0-Tolualdehyde 529-20-4 1.77% 0.74% 0.41% ND
14-Dichlorobenzene 106-46-7 X ND e ND ND ND Toluene 108-88-3 X 3.52% el 3.71% 1.72% 3.04%
3,3'-Dic i 91-94-1 X ND = ND ND ND 1,2,4-Trichlorobx 120-82