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Date:  July 30, 2019 
 
To:  Danielle Buehler and Jimmy Clarkin, Philadelphia International Airport 
 
From:  Paola Pringle 
 
Subject: Year 2018 PHL Greenhouse Gas Emissions Inventory Update 
______________________________________________________________________________ 
 
I. Introduction  
The purpose of this memorandum is to provide an overview of the data and methodology used to 
compute the 2018 greenhouse gas (GHG) emissions inventory for Philadelphia International Airport 
(PHL), and to present the results of the analysis. The main objective of the inventory is to assist PHL 
staff with identifying, quantifying, and managing the Airport’s emissions of GHGs in accordance with 
its commitment to sustainability and environmental stewardship. 
 
II. Data and Methodology 
For consistency, the overall approach and methodology to preparing the 2018 GHG emissions 
inventory is similar to the preceding assessments completed for calendar years 2006, 2013, 2016, 
and 2017.1,2,3,4 The inventory was prepared following guidance established by the U.S. 
Environmental Protection Agency (EPA), the Federal Aviation Administration (FAA), and the 
Intergovernmental Panel on Climate Change (IPCC). The assessment also utilized guidance 
produced by the Transportation Research Board (TRB) Airport Cooperative Research Program 
(ACRP). The most up-to-date operational data and other information specific to PHL representing 
2018 conditions were used to the fullest extent possible. 
 
The majority of the technical analysis was accomplished using the latest version of FAA’s Aviation 
Environmental Design Tool (AEDT version 2d), the EPA’s MOtor Vehicle Emission Simulator  
(MOVES version 2014b) and the Center for Corporate Climate Leadership GHG Emission Factors 
Hub.5,6,7 Other emission factors used to compute the GHG emissions inventory were obtained from 
a variety of references as they are specific to the individual source type, fuel type and/or activity 
level. 
 
The primary sources included in the GHG emissions inventory are aircraft; ground support equipment 
(GSEs); auxiliary power units, (APUs); ground access vehicles (GAVs), such as vehicles operating 
on-airport roadways, parking facilities, terminal curbsides, and off-airport roadways; and, an 

 
1 Philadelphia International Airport, 2006 Greenhouse Gas Emissions Inventory, Final Report June 2009, 
https://www.phl.org/Documents/AboutPHL/Environmental/GHGinventory09.pdf. 
2 Philadelphia International Airport, 2013 Greenhouse Gas Emissions Inventory, Final Report April 2015, 
https://www.phl.org/Documents/AboutPHL/Environmental/GHGinventory15.pdf. 
3 Philadelphia International Airport, 2016 Greenhouse Gas Emissions Inventory, Final Report April 2017, 
https://www.phl.org/Documents/AboutPHL/Environmental/PHL2016%20GHGEI.pdf. 
4 Philadelphia International Airport, Year 2017 PHL Greenhouse Gas Emissions Inventory Update, Final Memorandum June 2018, 
http://www.phl.org/Documents/AboutPHL/Environmental/GHGinventory17.PDF. 
5 FAA, Aviation Environmental Design Tool (AEDT), https://aedt.faa.gov/. 
6 EPA, MOVES2014b: Latest Version of MOtor Vehicle Emission Simulator (MOVES), https://www.epa.gov/moves/moves2014a-latest-version-
motor-vehicle-emission-simulator-moves. 
7 EPA, Center for Corporate Climate Leadership GHG Emission Factors Hub, March 2018, https://www.epa.gov/climateleadership/center-corporate-
climate-leadership-ghg-emission-factors-hub. 

https://www.phl.org/Documents/AboutPHL/Environmental/GHGinventory09.pdf
https://www.phl.org/Documents/AboutPHL/Environmental/GHGinventory15.pdf
https://www.phl.org/Documents/AboutPHL/Environmental/PHL2016%20GHGEI.pdf
http://www.phl.org/Documents/AboutPHL/Environmental/GHGinventory17.PDF
https://aedt.faa.gov/
https://www.epa.gov/moves/moves2014a-latest-version-motor-vehicle-emission-simulator-moves
https://www.epa.gov/moves/moves2014a-latest-version-motor-vehicle-emission-simulator-moves
https://www.epa.gov/climateleadership/center-corporate-climate-leadership-ghg-emission-factors-hub
https://www.epa.gov/climateleadership/center-corporate-climate-leadership-ghg-emission-factors-hub
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assortment of stationary sources. Emissions from these sources arise primarily from the combustion 
of fossil fuels (e.g., jet fuel, Avgas, diesel, gasoline, compressed natural gas, etc.) and are emitted 
as by-products contained in the engine exhaust. Additional sources such as electricity consumed by 
PHL and its tenants (but generated elsewhere), refrigerants (used in vehicles, refrigeration, heating 
and air-conditioning systems), and waste management practices were also included in the 
assessment. Emissions associated with construction activities were not included in this update.  
 
Following the guidelines of ACRP Report 118, emissions sources were reported as direct (Scope 1), 
indirect (Scope 2), and indirect/optional (Scope 3). 
 Scope 1 – GHG emissions from sources that are owned and controlled by the reporting entity 

(i.e., PHL). These include on-airport owned and controlled stationary sources (e.g., boilers, 
emergency generators, etc.), fleet vehicles, and vehicles using on-airport roadways and 
associated areas. 

 Scope 2 – GHG emissions associated with the generation of electricity consumed by the 
reporting entity and its tenants. 

 Scope 3 – GHG emissions that are attributed to activities at PHL, but are associated with 
sources that are owned and controlled by others. These include aircraft-related emissions, 
emissions from airport tenant’s activities, and public ground transportation to and from the 
Airport. 

Consistent with the IPCC guidelines, this emissions inventory addresses the three primary GHGs: 
carbon dioxide (CO2), nitrous oxides (N2O), and methane (CH4) expressed as CO2-equivalents 
(CO2e)9. 
 
III. Results 
The 2018 GHG emissions inventory results for PHL are presented in Table 1. This table lists 
emissions by scope, which identify the ownership of the source, whether it be the Airport, tenants, 
and/or the public. As is customary for GHG emissions inventories, the results are reported in units 
of metric tons (MT) of CO2e, by source, and on an annual basis. These data are also reported as 
percentages (%) by scope and overall total. 
 
As shown in Table 1, GHG emissions associated with Scope 3 – specifically, aircraft emissions – 
are by far the highest emitting sources at the Airport, with motor vehicles as the second-highest 
emitting source. Notably, aircraft totals include emissions from startup, taxiing, above the ground to 
3,000 feet and cruise mode to destination. Airport-owned and controlled sources (Scope 1) and 
Airport and tenant electricity consumption (Scope 2) comprise the remaining balance.  

 
8 TRB, ACRP Report 11 - Guidebook on Preparing Airport Greenhouse Gas Emissions Inventories, 
http://www.trb.org/Publications/Blurbs/160829.aspx. 
9 CO2 equivalents - The universal unit of measurement to indicate the global warming potential (GWP) for different GHG. Represented by the symbol 
CO2e, the GWP values range from “1” for CO2 to “28” for CH4 to “265” for N2O, based on IPCC Fifth Assessment Report. 

http://www.trb.org/Publications/Blurbs/160829.aspx
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Table 1. PHL GHG Emissions Inventory for 2018 

Scope Ownership Emission Sources MT CO2e Percent 
by Scope 

Percent by 
Overall Total 

1 Airport 

GAVs1 31,004 60 1 
Stationary Sources 17,941 35 <1 
Contracted Shuttles 1,545 3 <1 
GSE2 379 1 <1 
Refrigerants3 153 <1 <1 
Fire Training Facility 259 1 <1 

Subtotal (Scope 1): 51,281 100 1 

2 Airport/Tenant 
Electrical Usage – Airport  28,741 48 1 
Electrical Usage – Tenant  30,526 52 1 

Subtotal (Scope 2): 59,267 100 1 

3 Tenant/Public 

Aircraft4 3,911,686 91 89 
GAVs5 304,146 7 7 
SEPTA – Public Transit6 30,751 1 1 
GSE7 24,501 1 1 
APUs 11,664 <1 <1 
Contracted Shuttles 1,849 <1 <1 

Subtotal (Scope 3): 4,284,598 100 98 
Total: 4,395,146 -- 100 

Notes: APUs – Auxiliary Power Units, GAVs – Ground Access Vehicles, GSE – Ground Support Equipment, and SEPTA – Southeastern 
Pennsylvania Transportation Authority, and MT – Metric Tons.  
Values may reflect rounding. 
1. Airport GAVs include airport fleet vehicles and employee vehicles traveling on- and off-airport roadways as well as on-airport traffic. 
2. Airport GSE includes only snow removal equipment. 
3. Refrigerants may also be considered as Scope 3 sources, as these emissions may be associated with sources/activities that are owned 
and controlled by the Airport as well as by other entities. 
4. Aircraft includes taxi, above the ground to 3,000 feet and cruise mode to destination. 
5. Tenant/Public GAVs include tenant fleet vehicles and employee vehicles traveling on- and off-airport roadways as well as off-airport 
traffic. 
6. SEPTA public transit includes those commuter rail and bus routes servicing the airport. 
7. GSE includes tenant operated equipment such as belt loaders, baggage tractors, etc. 
Source: KBE, 2019. 

 
For ease of comparison, the results are also 
presented graphically by scope in Figure 1. 
Whereas Scope 1 emissions only comprise one 
percent of the total GHG inventory, Scope 2 and 3 
comprise one percent and 98 percent of GHG 
emissions, respectively. Notably, PHL has the 
most control and management potential over 
Scopes 1 (e.g., GAVs, stationary sources, etc.) 
and 2 (e.g., electrical use) emissions.  
 
Additionally, in 2018, PHL reduced its GHG 
emissions by 6,355 MT CO2e as a result of waste 
management practices, by diverting materials 
from landfills (due to recycling initiatives by the 
Airport and tenants).  
 
 
 

Scope 1

Scope 2

Scope 3

Figure 1. GHG Emissions by Scope 
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IV. Summary and Historical Trends 
GHG emissions inventories previously conducted for PHL include analysis years 2006, 2013, 2016, 
and 2017. Table 2 and Figure 2 present a comparison of these emissions inventories, delineated 
by scope. As shown, total GHG emissions associated with Airport, tenant, and public sources 
decreased 4% from 2006 to 2018. Compared to 2017, total GHG emissions increased by 6% in 
2018. This is primarily attributable to a 3% increase in aircraft operations and a 7% increase in 
passenger activity levels. The difference in emissions is also due to slight differences in 
methodology, assumptions, and available data between analysis years.  
 

Table 2. Comparison to Prior GHG Emissions Inventories (MT of CO2e) 

Scope 2006 2013 2016 2017 2018 
Percent 

Difference 
from 2006 

to 2018 

Percent 
Difference 
from 2017 

to 2018 
1 47,743 58,593 47,757 48,053 51,281 7% 7% 
2 82,988 76,469 64,281 60,310 59,267 -29% -2% 
3 4,456,144 4,339,964 4,139,205 4,055,548 4,284,598 -4% 6% 

Total 4,586,874 4,475,027 4,251,242 4,163,911 4,395,146 -4% 6% 
Notes: Totals and percentages may reflect rounding. 
Source: PHL and KBE, 2019. 

  

   
 

 
Figure 2. Percentage of Prior and Current Year GHG Emissions by Scope 
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