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Introduction
Thank you for partnering with GreenPlaces to assess your company’s carbon footprint.
Learning your emission sources is a critical step in your sustainability journey. We’ve
prepared this document to help you understand your footprint and the methodologies we
use to measure your emissions. Please feel free to reach out to our team with any
questions or clarifications.

Letter of Engagement
This report details the carbon assessment, results, and methodology used to determine
the greenhouse gas emissions (GHG) of Durham Academy.

GreenPlaces engaged with the Durham Academy team to survey and capture data
required to assess their carbon footprint.

Our analysis was prepared following the guidance of the Greenhouse Gas (GHG) Protocol,
assessing categories in each of the three scoped emissions. The GHG Protocol
Corporate Accounting and Reporting Standard serves as the international benchmark for
accounting and reporting greenhouse gas emissions. Our assessment includes:

Scope 1: Emissions from Direct Operations

Scope 2: Emissions from Purchased Electricity

Scope 3: Emissions from Indirect Sources

Prepared By For
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Assessment Summary
Based on the information provided and the analysis conducted, subject to the attached
Statement of Limiting Conditions, we have concluded that as of the assessment date,
Durham Academy (also referred to as the client or reporting company) emissions from
the examined categories is approximately 3,532.2775  mT of CO₂e.

Scope 1: 494.9077  mT CO₂e

Scope 2: 996.2141 mT CO₂e

Scope 3: 2,041.1557 mT CO₂e

Company Overview
Durham Academy is an independent, coeducational, day school in Durham, North
Carolina, whose students range from pre-kindergarten to grade twelve.

The purpose of a Durham Academy education is to prepare each student to live a moral,
happy, and productive life. The development of intellect is central to such a life and, thus,
intellectual endeavor and growth are the primary work of the school. The acquisition of
knowledge, the development of skills, critical judgment, and intellectual curiosity, and
increased understanding are the goals of the school's academic program.
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Geographic Boundary
In 2021, Durham Academy reported having a campus in Durham, NC with a total of
seventeen various academic buildings across 95-acres of land.

Base Year and Reporting Period
The GHG Protocol calls for the base year to be chosen as the earliest point in time for
which a company has reliable data. GreenPlaces began working with Durham Academy
in 2022 and their school year 2021/2022 footprint was calculated. GreenPlaces uses a
“fixed base year” approach that allows emissions to be tracked over time on a
like-with-like basis. This greenhouse gas inventory report focuses on the reporting client’s
emissions for the educational period of 2021/ 2022 (July 1st, 2021 – June 30th, 2022).

Organizational Boundary
The organizational boundary serves as a means of identifying the reporting company’s
operations that are included in the emission accounting and reporting. The GHG Protocol
allows for accounting and reporting to be executed through two means: a control
approach (operational or financial) and an equity share approach. Under the control
approach, emissions are reported for activities a company has financial or operational
control over. Under an equity share approach, emissions are reported according to the
percentage of equity a company has in an operation.

For the purpose of this assessment, GreenPlaces implements an operational control
approach for the client’s scope 1 and 2 emissions, meaning 100% of the emissions are
reported for activities the client has operational control over. Scope 3 emissions, which
fall under optional reporting, are examined based on the organization's goals.

Operational Boundary
Operational boundaries categorize a company’s emission causing activities and serve as
a method of isolating emissions that fall under mandatory reporting from those that fall
under optional reporting. According to the GHG Protocol, scope 1 and 2 emissions are
required to be outlined for GHG inventory reports. Scope 3 emissions are considered
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optional and companies are authorized to identify which operational activities are
relevant to their business model.

This GHG inventory report includes scope 1, scope 2, and scope 3 emissions.

For transparency, indirect scope 3 emissions included in this report are as follows:
employee commute, student commute,  business travel, fuel- and energy-related activities
not included in scope 1 and 2 (transmission and distribution losses only), purchased
goods and services (classroom supplies, cleaning services, etc.), capital goods, and
waste generated in operations.

Upstream emissions from purchased electricity are not included in this assessment.
Additional scope 3 emissions not examined in this report are as follows: upstream or
downstream leased assets, use of sold products, end-of-life treatment of sold products,
processing of sold products, upstream and downstream transportation/distribution,
franchises, or investments.
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Table 1.0a Operational Scopes

Scope 1 mT CO2e
Specific exclusions and
reason for exclusion

Estimated Activity

Fugitive Emissions 86.9561 54 refrigeration systems are
excluded from the report as
they use either refrigerant
type R-600a or R-290 which
are natural refrigerants
below the high global
warming potential (GWP)
threshold of 150.

Refrigerators, heat pumps
and HVACs with illegible
labels were excluded from
the report. Any systems that
use natural gas or did not
use a refrigerant were
excluded as well.

No other known exclusions
were made to this section of
the report.

To find emissions from
operational use of
refrigeration, HVAC, and
heat pumps systems as
well as emissions from the
installation and disposal of
heat pump systems,
GreenPlaces follows the
reporting guidelines of the
United Kingdom
Department for
Environment, Food and
Rural Affairs (DEFRA) which
provides estimated leakage
rates for various types of
equipment
(Screening Method).

For disposal, GreenPlaces
assumed that the heat
pumps being disposed of
were the same as the ones
being installed as no
specific data regarding the
old heat pumps was
provided.

Stationary Combustion 322.5741 No known exclusions were
made to this section of the
report.

Exact natural gas usage
was provided per month, per
meter and no assumptions
or estimations were made.

Mobile Combustion 85.1419 No known exclusions were
made to this section of the
report.

For several vehicles,
maintenance equipment,
and buses, an average miles
per gallon (MPG) or gallons
of fuel used per hour was
not provided. Therefore,
GreenPlaces researched
and made estimations on
these efficiencies in order to
calculate gallons of fuel
consumed. For some
vehicles, equipment, and
buses, a fuel type was not
provided, and GreenPlaces
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made assumptions based
on research. As
manufacturing year was
only provided for select
vehicles, GreenPlaces
estimated an average
production year in order to
apply appropriate N2O and
CH4 emission factors. No
other estimations were
made.

Process Emissions 0 To GreenPlaces’ knowledge,
Durham Academy does not
produce any process
emissions.

Not applicable

Scope 2- both
market-based and
location-based emissions
reported here; however,
Duke Energy specific
location-based emissions
are used in footprint total.

mT CO2e
Specific exclusions and
reason for exclusion

Estimated Activity

Purchased Electricity -
Location-Based eGRID
Method

1,081.5665 No known exclusions were
made to this section of the
report.

Exact kWh consumed per
month per meter was
provided by Durham
Academy and no
assumptions were made.
GreenPlaces applied the
SRVC eGRID emission
factor which encompasses
average electricity
emissions from providers in
the Carolinas and Virginia.

Purchased Electricity -
Location-Based Duke Energy
Method

996.2141 No known exclusions were
made to this section of the
report.

Exact kWh consumed per
month per meter was
provided by Durham
Academy and no
assumptions were made.
Durham Academy’s
electricity provider is Duke
Energy. For this calculation,
GreenPlaces applied Duke
Energy’s specific
location-based emission
factor (577 lbs CO2e/MWh)
to the total electricity
consumed.
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Purchased Electricity -
Market-Based Green-e®
Method

1,082.8007 No known exclusions were
made to this section of the
report.

Calculations made are the
same as those used for
location-based purchased
electricity.

The residual mix Green-e®
emission factor for SRVC
was used. For this reporting
period, no power purchase
agreements, RECs, or
additional significant
documents were provided
by the reporting client.

Durham Academy did install
solar panels after this
reporting period. This
sustainable practice will be
reflected in future years.

Scope 3 mT CO2e
Specific exclusions, % this
represents for relevant
scope

Estimated Activity

Category 1: Purchased
Goods and Services

268.3988 Items examined in this
category include printing
services, data centers,
school supplies and
purchases, meals, and
cleaning services.  It should
be noted that $450,894.00
was said to be spent on
electronics, engineering, and
miscellaneous items during
the reporting year. The client
was able to further break
electronics down into
categories such as ipads,
laptops, network equipment
and so on. However, the
total spend from the
electronics sub-categories
only came to $399,791.00.
Therefore, there is about
$50,000 worth of purchases
missing from these
emissions. Should Durham
Academy identify where this
remaining $50,000.00 was
spent, GreenPlaces can add
these emissions into the
report.

Partially estimated; exact
spend for purchased goods
was given; however,
estimations were made
surrounding how to
categorize specific teaching
and theater equipment.
Cradle-to-gate emission
factors (2020) provided by
the Comprehensive
Environmental Data Archive
(CEDA, 2022) were used.
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Category 2: Capital Goods 323.6288 No known exclusions were
made to this section of the
report.

Partially estimated; exact
spend for capital goods was
given; however, estimations
were made surrounding
how to categorize specific
services and purchases.
Cradle-to-gate emission
factors (2020) provided by
the Comprehensive
Environmental Data Archive
(CEDA, 2022) were used.

Category 3: Fuel- and
Energy-Related Activities
Not Included in Scope 1 or
Scope 2

57.3230 Exclusion of upstream
emissions from purchased
electricity due to a lack of
emission factors. This
category reflects emissions
from transmission and
distribution losses.

Average gross grid loss of
5.3% was applied. No other
estimations or assumptions
were made.

Category 4: Upstream
Transportation and
Distribution

0 No upstream transportation
and distribution reported.
Emissions from student
commutes reported in
scope 3 category 7.

Not applicable

Category 5: Waste
Generated in Operations

199.3689 Stormwater bills were
provided by the client and
excluded from this section
of the report. Stormwater
was excluded as it relates to
the management of
stormwater, and
GreenPlaces does not have
a corresponding emission
factor. No other known
exclusions were made to
this section of the report.

Bills for waste, recycle,
compost, and water were
provided by the client. Cubic
yards and gallons of waste
provided on the bills were
converted to pounds  (U.S.
Environmental Protection
Agency, 1997). No
conversions were made to
the compost data as it was
already provided in pounds.
The emission factor used
for tap water was sourced
from ecoinvent, an LCA
emission factor database.
GreenPlaces accessed
ecoinvent through its GaBi
license (GaBi version
10.6.2.9). No other
estimations were made.

Category 6: Business Travel 55.0609 Durham Academy reported
on flights, passenger vehicle

As flight distance was not
provided, GreenPlaces
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transportation, and bus
travel. Spend on
accommodations, rental
vehicles, rideshares, and
gasoline was also reported.
Food purchased while
traveling and museum
tickets were included in the
purchased goods and
services section of the
report. No other known
exclusions were made to
this section of the report.

conducted research to
determine the flight
distance between the
airports provided in Durham
Academy's business travel
summary (Georg, 2022). A
radiative forcing factor of
2.7 was applied to the kg
CO2 portion of the air travel
emission factor to account
for variability associated
with air travel emissions.
No other estimations were
made in this section of the

report.

Category 7: Employee +
Student Commuting

Total Emissions:
1,137.3752

Student Commute (School
Year): 849.7308

Student Commute (Summer
Camp): 25.3266

Employee Commute
(School Year): 243.9799

Employe Commute
(Summer Camp): 18.3379

Commuting during both the
school year and summer
were taken into
consideration. It should be
noted that this section only
examines commuting to and
from school with the
purpose of traveling for
education. Potential
commuting for athletic
games, theatrical
performances,
parent-teacher conferences,
etc. are not examined here.
As a result, this figure is
likely an underestimate of
Durham Academy’s true
commute emissions.

Student Commute:
Of the 457 students at the
upper school, 391
responded with their mode
of transportation to and
from school, the average
one-way mileage they
commute to school, and the
number of people they
carpool with. GreenPlaces
extrapolated the responses
from this survey and used
this data as a means of
estimating the remaining
student body commutes.
One upper class student
reported riding a motorcycle
to and from school. When
calculating emissions for
the lower-body students
(middle school, lower
school, and preschool), it
was assumed that no
lower-body student
commuted via motorcycle.
As a result, this method of
transportation was removed
from the calculation and the
weighted averages were
adjusted. Carpooling was
taken into consideration as
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the survey shows that
~57.03% of the upper
student body commutes.
Faculty and staff:
Of the 288 total faculty
members, only 42
employees responded to the
commute survey with their
mode of transportation to
and from school, the
average one-way mileage
they commute, and the
number of people they
carpool with. As the survey
left 246 faculty members
unaccounted for,
GreenPlaces applied the
percent of staff members
who commute via each
method and the average
commute distance per
method from the survey to
the remaining 246 staff
members. Carpooling was
also taken into account for
these 246 staff members as
the survey shows ~35.71%
of employees carpool.

Category 8: Upstream
Leased Assets

0 No known reported
upstream leased assets.

Not applicable

Category 9: Downstream
Transportation and
Distribution

0 No known reported
downstream transportation
and distribution.

Not applicable

Category 10: Processing of
Sold Products

0 No known products are sold
by Durham Academy.

Not applicable

Category 11: Use of Sold
Products

0 Not Applicable as Durham
Academy does not sell a
product.

Not applicable

Category 12: End-of-Life
Treatment of Sold Products

0 Not applicable Not applicable

Category 13: Downstream
Leased Assets

0 No downstream leased
assets

Not applicable
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Category 14: Franchises 0 No franchises Not applicable

Category 15: Investments 0 Emissions from investments
typically apply to investment
banks or venture capital
companies.

Not applicable

Total 3,532.2775  mT CO2e – –

Table 2.0b Intensity Ratios

Client’s chosen
intensity
measurement:
Scope 1, 2, and
3 emissions in
tonnes CO2e
per employee
head

12.2649  mT
CO2e/employee

Client’s second
chosen
intensity
measurement:
Scope 1, 2, and
3 emissions in
tonnes CO2e
per student.

2.8555 mT
CO2e/student

Client’s third
chosen
intensity
measurement:
Scope 1, 2, and
3 emissions in
tonnes CO2e
per 1,000 sq ft

11.7753 mT
CO2e/1000 sq ft
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Significance Threshold and Base Year Recalculation
The reporting client’s significance threshold is as follows: reporting clients will implement
a base year recalculation should there be a structural change such as a merger or
acquisition. In the event of a mid-year acquisition, as recommended by the GHG Protocol,
GreenPlaces will implement an “all-year” option approach, applying the recalculation to
the full base year and the full reporting year.

To continue, should there be a change in methodology, change in inventory boundary, or
discovery of any significant errors, GreenPlaces will recalculate the base year.
GreenPlaces will not recalculate the base year for any organic growth or decline, changes
involving facilities that did not exist in the base year, and occurrences of
outsourcing/insourcing of activities that were already reported under scope 2 or scope 3.

Targets
After the conclusion of this assessment report, GreenPlaces will strategize emissions
reduction targets with Durham Academy.

Carbon Offsets
GreenPlaces has not purchased any carbon offsets on behalf of Durham Academy.

Greenhouse Gas Boundary
This GHG Inventory Report examines carbon dioxide (CO₂ ), methane (CH4), nitrous oxide
(N2O), hydrofluorocarbons (HCFC), perfluorocarbons (PFC), chlorofluorocarbons (CFC),
and sulfur hexafluoride (SF6) emissions.
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Discussion of
Methodology
1.0 Objective
GreenPlaces strives to provide clients with a comprehensive, accurate representation of
their current carbon footprint, adhering to the GHG Protocol accounting and reporting
principles: relevance, completeness, consistency, transparency, and accuracy.

2.0 Overview and Structure
of the Calculator
GreenPlaces purchased multiple databases that help build out emission calculations,
ensuring emission factors used are up to date and accurate. When clients choose to
examine additional scope 3 emission, GreenPlaces uses the Comprehensive
Environmental Data Archive (CEDA). CEDA allows emissions from over 400 human
activities to be calculated via a spend-based method. This GHG Protocol third party
approved database is mainly used for calculating emissions from categories such as
purchased goods and services, capital goods, and occasionally downstream
transportation (when conducted by third party distributors). When working with clients
with an international footprint, GreenPlaces uses electricity emission factors provided by
the International Energy Agency (IEA). The IEA is the main trusted source for
location-based international electricity emission factors. When completing Life Cycle
Assessments (LCAs), GreenPlaces uses the LCA software known as GaBi (version
10.6.2.9). GaBi enables access to ecoinvent (a trusted LCA database). All other emission
factors are publicly available ones provided by the U.S. EPA and the UK DEFRA. Our
comprehensive methodology examines a company’s scope 1, 2, and 3 emissions,
ensuring both direct and indirect CO2 emissions are reported.

Scope 1 emissions are also known as direct emissions. These are the carbon emissions
that are released from company-owned and controlled resources. Scope 1 emissions are
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divided into four categories: stationary combustion, mobile combustion, fugitive
emissions, and process emissions.

Stationary combustion accounts for fuel consumption at a company-owned facility to
produce electricity, steam, heat, or power. The combustion of fossil fuels via boilers,
furnaces, and other fuel burning equipment all fall under stationary combustion.

Mobile combustion is classified as direct GHG emissions that are released into the
atmosphere from mobile sources that are within an organization's inventory boundary
(occasionally including long-term leased mobile sources).  Note: all other mobile
combustion, such as employee commuting, employee travel, and upstream/downstream
third-party transportation emissions are considered scope 3 indirect emissions.

Fugitive emissions are classified as direct GHG emissions that leak or escape into the
atmosphere from various types of equipment and processes. Common sources of
fugitive emissions are refrigeration and air conditioning systems, fire suppression
systems, and the purchase and release of industrial gasses (typically seen in
manufacturing and laboratory applications).

Process emissions are those that are released from industrial processes involving
chemical or physical transformations other than fuel combustion.

Scope 2 emissions are also identified as owned-indirect emissions. These are the
emissions that are generated through purchased energy via a utility provider.

Scope 3 emissions are inclusive of not owned-indirect emissions. According to GHG
protocol, scope 3 emissions should be viewed in 15 separate categories (not every
category will be relevant to all organizations). GHG Protocol Corporate Accounting and
Reporting Standard states that scope 3 emissions quantification is not required for
reporting purposes; however, scope 3 emissions often represent the bulk of a company’s
footprint, and GreenPlaces feels that an inclusive approach is the most effective way to
achieve corporate sustainability. Scope 3 categories include:

1. Purchased good and services
2. Capital goods
3. Fuel and energy related activities (not included in scope 1 or 2)
4. Upstream transportation and distribution
5. Waste generated in operations
6. Business travel (in vehicles not owned or operated by reporting company)
7. Employee commuting
8. Upstream leased assets
9. Downstream transportation and distribution



Greenhouse Gas Inventory Report: Durham Academy, 2022 18

10. Processing of sold products
11. Use of sold products
12. End-of-life treatment of sold products
13. Downstream leased assets
14. Franchises
15. Investments

3.0 Scope 1 Emissions
3.1 Stationary Combustion
Natural gas is typically the “largest single contributor to direct emissions for U.S.
buildings” (Jones & Kammen, 2014). In the event that clients are unable to provide
specific annual natural gas consumption values, GreenPlaces relies on estimations that
portray a company's natural gas consumption based on its sector, total square footage,
and geographic location. Smart default values for energy consumption are estimated per
business sector by square feet of buildings and climate zone using the Commercial
Building Energy Consumption Survey (CBECS). Climatic data for each location is obtained
from the National Oceanic and Atmospheric Administration (NOAA) and comprises a
30-year observance period. Using a 30-year observance period ensures climate zones are
accurately represented and are not impacted by outlier weather phenomena. The climatic
data is intended to reflect varying heating and cooling days. For example, when
comparing an office located in Texas to one in New York, energy consumption values for
both heating and cooling are drastically different.

After obtaining annual natural gas consumption (either sourced directly from clients or
estimated using the method mentioned above), annual consumption is then converted
directly to CO₂ emissions using a natural gas emission factor obtained from the EPA’s
U.S. Emission Factors for Greenhouse Gas Inventories report. The EPA assigns an
emission factor of approximately 53.1145kg CO₂e/mmBtu for natural gas under scope 1
stationary combustion.

Total Emissions from Natural Gas = Activity Data x Emissions Factor
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Stationary Combustion: Durham Academy

Energy bills for the reporting period were provided by the client. The bills included
the therms of natural gas consumed per month per meter by Durham Academy. A
total of nine separate natural gas meters were provided on the clients utility bills
and are as follows: 00034311, 000380106, 000437740, 000473501, 000482165,
000528482, 000568009, 000757741, and 000809393.

Therms per month for each of the nine meters were added together to get the
total therms consumed during the reporting period. Therms were then converted
to mmBtu and multiplied by the emission factor for natural gas (53.1148 mT
CO2e/ mmBtu) to get the total emissions from stationary combustion.

Following this method, GreenPlaces calculated that ~322.5741 mT CO2e were
emitted from the combustion of natural gas by Durham Academy across all nine
meters in the reporting period. As bills were provided by the client with exact
consumption of natural gas for the reporting year, there is only a small amount of
uncertainty associated with these calculations which are most likely due to
emission factor uncertainty or potential human error. Table 3.0a displays the
meter number, mmBtu of natural gas combusted, and total emissions in mT CO2e.
Table 3.0b displays a gas breakdown from the combustion of natural gas.

Table 3.0a - Stationary Combustion: Durham Academy
Source: EPA, GHG Emission Factors Hub ( https://www.epa.gov/climateleadership/ghg-emission-factors-hub)

Meter Number mmBtu of Natural Gas Combusted
Per Year Total Emissions (mT CO2e)

00034311 21.3949 1.1364

000380106 332.7205 17.6724

000437740 252.5396 13.4136

https://www.epa.gov/climateleadership/ghg-emission-factors-hub
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000473501 897.3855 47.6644

000482165 116.4722 6.1864

000528482 610.1541 32.4082

000568009 871.8916 46.3103

000757741 2590.7807 137.6088

000809393 379.8092 20.1735

Totals 6,073.1482 322.5741

Table 3.0b - Stationary Combustion Gas Breakdown: Durham Academy
Source: EPA, GHG Emission Factors Hub ( https://www.epa.gov/climateleadership/ghg-emission-factors-hub)

Location CO2 Emissions (kg) CH4 Emissions (kg) N20 Emissions (kg) Total Emissions (kg
CO2e)

Durham Academy
(all nine meters
combined)

322,241.2400 6.0731 0.6073 322,574.0500

3.2 Mobile Combustion
Scope 1 mobile combustion often gets confused with scope 3 business travel and
employee commuting. As discussed in section 2.0, mobile combustion applies to the
calculation of greenhouse gas emissions released directly from company-owned (or

https://www.epa.gov/climateleadership/ghg-emission-factors-hub
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company-leased) vehicles and airplanes. Mobile combustion is only considered in carbon
assessments when clients provide specific information on company fleets.

GreenPlaces adheres to the GHG Protocol Corporate Standard and uses the EPA’s
“Emission Factors for Greenhouse Gas Inventories” to calculate CO2 released per gallon
of fuel combusted or number of miles driven.

Mobile Combustion: Durham Academy

Campus Maintenance Vehicles- Ridge Road:

During the reporting period, Durham Academy reported owning several buses,
maintenance vehicles, and maintenance equipment across all school campuses. To start,
it was reported that there are four campus maintenance vehicles assigned to the Ridge
Road campus location: a 2015 Chevy pickup truck, a 2003 Chrysler pickup truck, a 2019
Chevy Silverado pickup truck and a 2012 KIA SUV. The reported miles traveled, average
MPG, and resulting gallons consumed is listed below:

● Chevrolet pickup truck
○ 5,500 miles traveled
○ 10.8 MPG
○ ~509.2593 gallons

● Chrysler pickup truck
○ 3,500 miles traveled
○ 9.0 MPG
○ 388.8889 gallons

● Chevy Silverado pickup truck
○ 4,500 miles traveled
○ 16 MPG (“US Department of Energy,”n.d.)
○ 281.25 gallons

● KIA SUV
○ 5,298 miles traveled
○ 30 MPG (“US Department of Energy,” n.d.)
○ 176.6 gallons

As vehicle manufacturing years were provided by the client, specific emission factors
were applied to the CH4 and N2O emissions to reflect this data. The emission factor for
CO2 gasoline combustion remained constant for all vehicles. Following this method,
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GreenPlaces calculated that the Ridge Road maintenance vehicles have a collective
estimated emissions of 11.9620 mT CO2e. Table 4.0c depicts the vehicle, miles traveled,
gallons of fuel consumed, emission factor, and total emissions for Ridge Road campus
vehicles. It should be noted that due to the estimations made to determine MPG for the
Chevy Silverado and KIA SUV, there is a fair amount of uncertainty associated with these
emissions.

Campus Maintenance Vehicles- Academy Road:

Four campus maintenance vehicles were reported by the client for the Academy Road
location.These vehicles include a 1999 Dodge 4WD pickup truck, a 2009 Chevrolet pickup
truck, a 2007 Chevrolet 2500 van, and a 2017 Jeep Cherokee. The reported miles traveled,
average MPG, and resulting gallons consumed is listed below:

● Dodge 4WD pickup truck
○ 2,318 miles traveled
○ 17 MPG (“ 1999 Dodge Dakota Information,” n.d.)
○ ~136.3529 gallons

● Chevrolet pickup traveled
○ 803 miles traveled
○ 14 MPG (“Fuelly,” n.d.)
○ ~57.3571 gallons

● Chevrolet 2500 van
○ 4,490 miles traveled
○ 11 MPG (“Fuelly,” n.d.)
○ 408.1818 gallons

● Jeep Cherokee
○ 7,521 miles traveled
○ 23.0 MPG (“US Department of Energy,” n.d.)
○ 327.0000 gallons

As vehicle manufacturing years were provided by the client, specific emission factors
were applied to the CH4 and N2O emissions to reflect this data. The emission factor for
CO2 gasoline combustion remained constant for all vehicles.

Total emissions for all Academy Road Maintenance vehicles came to 8.2163 mT CO2e.
Table 4.0d depicts the vehicle, miles traveled, gallons of fuel consumed, emission factor
and total emissions for Academy Road campus vehicles. It should be noted that due to
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the estimations made to determine average MPG per vehicle, there is a fair amount of
uncertainty associated with these emissions.

Gasoline-Powered Maintenance Equipment- Ridge Road:

Gasoline-powered maintenance equipment for Ridge Road was another source of
emissions for mobile combustion. The Ridge Road campus documented using fourteen
gasoline powered types of maintenance equipment. For the gasoline-powered equipment,
the client provided the hours the equipment was used per year, and GreenPlaces
researched the average gallons used per hour. Table 4.0a displays the specific
maintenance equipment used at the Ridge Road campus, the average gallons of fuel
used per hour by the equipment, the fuel source, the hours used per year, the gallons of
fuel consumed per year, and any supplemental sources used by GreenPlaces. Once total
gallons of gasoline consumed was calculated, GreenPlaces applied the lawn and garden
care equipment emission factor for gasoline. The four-stroke gasoline lawn and garden
equipment emission factor was applied to mowers and gators, and the two-stroke
gasoline lawn and garden equipment emission factor was applied to all other
gasoline-powered equipment. Total emissions from all gasoline powered maintenance
equipment used at the Ridge Road Campus came to 18.0707 mT CO2e. Table 4.0e
displays the total gallons of gasoline consumed by the Ridge-Road gasoline-powered
maintenance equipment, the emission factor applied, and the total emissions. As
GreenPlaces had to research and estimate average gallons of gasoline consumed per
hour for most of the equipment provided, there is a fair amount of uncertainty associated
with these calculations.

Diesel-Powered Maintenance Equipment- Ridge Road:

Another source of mobile combustion for Durham Academy is the diesel-powered
maintenance equipment used at Ridge Road. The Ridge Road campus documented using
three diesel powered types of maintenance equipment. For the diesel-powered
equipment, the client provided the hours the equipment was used per year. GreenPlaces
researched the average gallons used per hour per. Table 4.0a displays the specific
maintenance equipment used at the Ridge Road campus, the average gallons of fuel
used per hour by the equipment, the fuel source, the hours used per year, the gallons of
fuel consumed per year, and any sources used by GreenPlaces. Once the total gallons of
diesel consumed was calculated, GreenPlaces applied the lawn and garden care
equipment emission factor for 4-stroke diesel.
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Total emissions for all diesel fueled maintenance equipment used at Ridge Road came to
4.9448 mT CO2e. Table 4.0e displays total gallons of diesel fuel consumed by the Ridge
Road maintenance equipment, the emission factor applied, and the total emissions. As
GreenPlaces had to research and estimate average gallons of gasoline consumed per
hour for most of the equipment provided, there is a fair amount of uncertainty associated
with these calculations.

Gasoline-Powered Maintenance Equipment- Academy Road:

Gasoline-powered maintenance equipment was also used at the Academy Road campus
location, where eleven separate pieces of gasoline-powered maintenance equipment
were used. For the gasoline-powered equipment, the client provided the hours the
equipment was used per year, and GreenPlaces researched the average gallons used per
hour per specific maintenance equipment and fuel source used per maintenance
equipment. Table 4.0b displays the specific maintenance equipment used at the
Academy Road campus, the average gallons of fuel used per hour by the equipment, the
fuel source, the hours used per year, the gallons of fuel consumed per year, and any
sources used by GreenPlaces. Once total gallons of gasoline consumed was calculated,
GreenPlaces applied the lawn and garden care equipment emission factor for gasoline.
The four-stroke gasoline lawn and garden equipment emission factor was applied to
mowers and gators and the two-stroke gasoline lawn and garden equipment emission
factor was applied to all other equipment. Total emissions for all gasoline-powered
maintenance equipment used on Academy Road came to 13.4012 mT CO2e. Table 4.0f
displays total gallons of gasoline consumed by the Academy Road maintenance
equipment, the emission factor applied, and the total emissions. As GreenPlaces had to
research and estimate average gallons of gasoline consumed per hour for most of the
equipment provided, there is a fair amount of uncertainty associated with these
calculations.

Diesel-Powered Maintenance Equipment- Academy Road:

One diesel-powered maintenance equipment was used at the Academy Road location.
For the diesel-powered equipment, the client provided the hours the equipment was used
per year, and GreenPlaces researched the average gallons used per hour for the specific
maintenance equipment and the fuel source used for the maintenance equipment. Table
4.0f displays the specific maintenance equipment used at the Academy Road campus,
the average gallons of fuel used per hour by the equipment, the fuel source, the hours
used per year, the gallons of fuel consumed per year, and any sources used by
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GreenPlaces. Once total gallons of diesel fuel consumed was calculated, GreenPlaces
applied the lawn and garden care equipment emission factor for 4-stroke diesel. Total
emissions for the diesel fuel powered maintenance equipment at Academy Road came to
0.1369 mT CO2e. Table 4.0f displays total gallons of diesel fuel consumed by the
Academy Road maintenance equipment, the emission factor applied, and the total
emissions. As GreenPlaces had to research and estimate average gallons of gasoline
consumed per hour for most of the equipment provided, there is a fair amount of
uncertainty associated with these calculations.

Disclaimer for All Maintenance Equipment:

It should be noted that several pieces of maintenance equipment across Academy and
Ridge Road locations were unable to be accounted for due to insufficient data. This
equipment included the Toro stand-on Spraymaster Max powered by gasoline, a Bobcat
powered by diesel, two pressure washers powered by gasoline, an edger powered by
gasoline, an aerator powered by gasoline, and two water pumps powered by gasoline. In
all instances, GreenPlaces was unable to find accurate gallons of fuel used per hour for
the specific equipment.

Durham Academy Buses:

Durham Academy-owned bus emissions are all accounted for under mobile combustion.
The client provided information on their owned buses including that the regular size bus
traveled 9,320 miles in the reporting year and the mini-bus traveled 12,770 miles in the
reporting year. GreenPlaces researched and found that the average regular-size diesel
school bus gets 6.6 MPG and the average diesel fueled mini-bus gets 13.3 MPG
(Laughlin, 2004). With this information, GreenPlaces was able to calculate that the regular
size buses consumed 1,412.1212 gallons of fuel and the mini-bus consumed 960.1504
gallons of fuel. The client was also able to provide manufacturing stickers from the buses
with the year they were made. This information determined which specific emission
factor was applied to the total mileage as there is one emission factor for buses made
between 1960 and 2006 and another emission factor for buses made between 2007 and
2019. For both regular and mini school buses there was a 50% split of buses
manufactured between 1960 and 2006 and manufactured between 2007 and 2019.
Emission factors were then properly assigned and total emissions for Durham Academy
owned school buses came to 25.4973 mT CO2e. Table 4.0g displays the breakdown of
total 2021 mileage, gallons of fuel consumed, emission factor applied, and total mT CO2e
for regular sized school buses manufactured between1960 and 2006 and between 2007
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and 2019 and mini school buses manufactured between 1960 and 2006 and between
2007 and 2019. As several estimations were made regarding the average gallons of fuel
consumed per specific bus type, there is a fair amount of uncertainty associated with
these calculations.

Durham Academy Buses From Capstone Retreats and Robotics Trip:

The client reported on several capstone retreats and a robotics trip where Durham
Academy owned buses were used for transportation. For the capstone trips, the client
was able to provide the total regular bus mileage of 637.1000 and the total mini-bus
mileage of 415.2000. For the robotics trip, a total regular bus mileage of 717.2 was
reported. From there, GreenPlaces applied the average MPG for the regular bus of 6.6 and
13.3 MPG for the mini-bus (Laughlin, 2004). With this information, GreenPlaces
calculated that the regular buses used for the capstone retreats consumed 96.5303
gallons of diesel, the regular bus used for the robotics trips consumed 108.6667 gallons
of diesel, and the mini-buses used for the capstone retreat consumed 31.2180 gallons of
diesel. Manufacturing year was not provided for the capstone or robotics buses;
therefore, GreenPlaces assumed the buses were manufactured between 2007 and 2019
and applied the corresponding emission factors for CH4 and N2O diesel fueled medium to
heavy-duty vehicles. The diesel fuel mobile combustion emission factor was applied to
CO2 emissions for all buses. Emissions for regular and mini-bus transportation for
capstone retreats came to 1.3191 mT CO2e, emissions for the robotics trip came to
1.1189 mT CO2e for a total combined emissions of 2.4369 mT CO2e. Table 4.0h displays
total 2021 mileage, gallons of fuel consumed, emission factor applied, and total mT CO2e
for all capstone buses as well as the robotics bus. As average MPG was applied to
calculate fuel consumed and manufacturing year was estimated, there is a fair amount of
uncertainty associated with these estimations.

School-Owned Tesla:

Durham Academy reported owning a Tesla Model 3 that traveled 8,071 miles in the
reporting year. In order to calculate emissions, GreenPlaces applied the UK emission
factor (“UK DEFRA”, 2019) for battery electric vehicles to the total miles traveled. Using
this emission factor, GreenPlaces calculated that the total emissions from the Tesla
Model 3 came to 0.7114 mT CO2e. Table 4.0I displays the mileage, the emission factor
applied, and the total emissions from the Tesla Model 3. Although exact mileage was
provided, there is still a fair amount of uncertainty associated with these calculations as a
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UK emission factor was used since the US does not currently have an emission factor for
battery electric vehicles.

Total emissions for all mobile combustion at Durham Academy came to 85.3775 mT
CO2e.

Table 4.0a - Maintenance Equipment Details- Ridge Road

Equipment
Name

Average
gallons of
Gasoline
use per
hour

Fuel Type Hours Used Per
Year

Total Gallons Used
Per Year

Source

Gator Utility
Vehicle, John
Deere

0.35 4-stroke,
gasoline 115 40.25 (Pendergast, n.d.)

John Deere
950m Mower,
2021

1.4 4-stroke,
gasoline 100 140 (Media, n.d.)

Mower
Exmark Lazer
Z, 2014

1.2 4-stroke,
gasoline 150 180 (Roberts, n.d.)

Mower
Exmark
Metro

0.59 4-stroke,
gasoline 20 11.8 (GreenLand, n.d.)

Mower
Exmark Turf
Tracer

0.59 4-stroke,
gasoline 150 88.5 (GreenLand, n.d.)

Tiller 2.90 2-stroke,
gasoline 8 23.2

(“RFP Review Sheet”,
n.d.)
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Hedge
Trimmer 2.6 2-stroke,

gasoline 20 52
(“The Farming
Forum”, n.d.)

Hedge
Trimmer 2.6 2-stroke,

gasoline 15 39
(“The Farming
Forum”, n.d.)

Tree Trimmer 2.6 2-stroke,
gasoline 15 39

(“The Farming
Forum”, n.d.)

Hedge
Trimmer 2.6 2-stroke,

gasoline 40 104
(“The Farming
Forum”, n.d.)

String
Trimmer 2.6 2-stroke,

gasoline 140 364
(“The Farming
Forum”, n.d.)

String
Trimmer 2.6 2-stroke,

gasoline 100 260
(“The Farming
Forum”, n.d.)

Leaf Blower 1.00 2-stroke,
gasoline 450 450

(“Garden Tool
Expert”, 2020)

Leaf Blower 1.00 2-stroke,
gasoline 60 60

(“Garden Tool
Expert”, 2020)

BR800
Blower 1.00 2-stroke,

gasoline 120 120
(“Garden Tool
Expert”, 2020)
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John Deere
790 Tractor 2.90 Diesel 30 87

(“RFP Review Sheet”,
n.d.)

John deere
4005 Tractor 2.90 Diesel 100 290

(“RFP Review Sheet”,
n.d.)

Field Mower
Toro 3575-D 0.59 Diesel 160 94.4 (GreenLand, n.d.)

Table 4.0b -Maintenance Equipment Details- Academy Road

Equipment
Name

Average
gallons of
Gasoline
use per
hour

Fuel
Source

Hours Used Per
Year

Total Gallons Used
Per Year

Source

John Deere
Z925A 1.40 4-stroke,

gasoline 73 102.2 (Media, n.d.)

John Deere
11445
Mower

1.40 4-stroke,
gasoline 35 49 (Media, n.d.)

Toro 4000HD
Z-Turn
Mower

1.4 4-stroke,
gasoline 29 40.6 (Media, n.d.)

Toro
Reelmaster
5510 Mower

1.4 4-stroke,
gasoline 33 46.2 (Media, n.d.)

John Deere
TH (6X4)
Gator

0.35 4-stroke,
gasoline 75 26.25 (Pendergast, n.d.)
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John Deere
TX (4X2)
Gator

0.35 4-stroke,
gasoline 69 24.15 (Pendergast, n.d.)

STIHL BR700
Backpack
Blower

1.0 2-stroke,
gasoline 365 365 (GreenLand, n.d.)

STIHL BR600
Backpack
Blower

1.0 2-stroke,
gasoline 62 62 (GreenLand, n.d.)

STIHL BG86
Handheld
Blower

1.0 2-stroke,
gasoline 730 730 (GreenLand, n.d.)

STIHL MS
311
Chainsaw

1.0 2-stroke,
gasoline 6 6

(“Just Chainsaws”,
2022)

STIHL MS
260
Chainsaw

1.0 2-stroke,
gasoline 12 12

(“Just Chainsaws”,
2022)

John Deere
970 Tractor 4.5 Diesel 2.9 13.05

(“Tractor by Net”,
2006)

Table 4.0c - Mobile Combustion: Campus Maintenance Vehicles- Ridge Road
Source: EPA, GHG Emission Factors Hub 2022.

Vehicle Total 2021
Mileage

Average Gallons of
Fuel Consumed

Emission Factor (kg
CO2e/Mile)

Total Emissions mT CO2e

2015 Chevrolet
pickup truck 5,500 509.2593 0.8141 4.4777

2003 Chrysler
pickup truck 3,500 388.8889 0.9872 3.4553
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2019 Chevy
Silverado pickup
truck

4,500 281.2500 0.5493 2.4720

2012 KIA SUV 5,298 176.6000 0.2939 1.5570

Totals – – – 11.9620

Table 4.0d - Mobile Combustion: Campus Maintenance Vehicles- Academy Road
Source: EPA, GHG Emission Factors Hub 2022.

Vehicle Total 2021
Mileage

Average Gallons of
Fuel Consumed

Emission Factor (kg
CO2e/Mile)

Total Emissions mT CO2e

Dodge 4WD
pickup truck,
1999

2,318 136.3529 0.5357 1.2418

Chevrolet
pickup truck,
2009

803 57.3571 0.6285 0.5046

Chevrolet 2500
van, 2007 4,490 408.1818 0.8003 3.5932

Jeep cherokee,
2017 7,521 327.0000 0.3825 2.8767

Totals – – – 8.2163

Table 4.0e - Mobile Combustion: Ridge Road Maintenance Equipment
Source: EPA, GHG Emission Factors Hub 2022.

Equipment Category Average Gallons
of Fuel
Consumed

Emission Factor (g
CO2e/ gallon fuel)

Total Emissions mT CO2e
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Ridge Road, 2-Stroke
Gasoline-powered
Equipment

11511.2000 9.0872 14.6046

Ridge Road, 4-Stroke
Gasoline-powered
Equipment

460.5500 9.3061 4.2905

Ridge Road,
Diesel-powered
Equipment

47.4000 10.4895 4.9448

Totals – – 23.0155

Table 4.0f - Mobile Combustion: Academy Road Maintenance Equipment
Source: EPA, GHG Emission Factors Hub 2022.

Equipment Category Average Gallons
of Fuel
Consumed

Emission Factor (g
CO2e/ gallon fuel)

Total Emissions mT CO2e

Academy Road,
2-Stroke
Gasoline-powered
Equipment

1175.0000 9.0872 10.7145

Academy Road,
4-Stroke
Gasoline-powered
Equipment

288.4000 9.6141 2.6868

Academy Road,
Diesel-powered
Equipment

13.0500 10.4895 0.1369

Totals – – 13.5381

Table 4.0g - Mobile Combustion: Durham Academy Buses
Source: EPA, GHG Emission Factors Hub 2022.



Greenhouse Gas Inventory Report: Durham Academy, 2022 33

Vehicle Total 2021
Mileage

Average Gallons of
Fuel Consumed

Emission Factor (kg
CO2e/Mile)

Total Emissions mT CO2e

Regular bus
made between
1960 and 2006

5,018.6000 760.3939 1.5485 7.7714

Regular bus
made between
2007 and 2019

5,018.6000 760.3939 1.5601 7.8293

Mini-bus made
between 1960
and 2006

6,385.0000 480.0752 0.7692 4.9115

Mini- bus made
between 2007
and 2019

6,385.0000 480.0752 0.7808 4.9851

Totals – – – 25.4973

Table 4.0h - Mobile Combustion: Durham Academy Buses- Capstone Retreat and Robotics Trip
Source: EPA, GHG Emission Factors Hub 2022.

Vehicle Total 2021
Mileage

Average Gallons of
Fuel Consumed

Emission Factor (kg
CO2e/Mile)

Total Emissions mT CO2e

Capstone-Regular
Bus 637.1000 96.5303 1.5601 0.9939

Capstone-
Mini-bus 415.2000 31.2180 0.7808 0.3242

Robotics-Regular
Bus 717.2000 108.6667 1.5601 1.1189

Totals – – – 2.4369
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Table 4.0I - Mobile Combustion: Durham Academy Owned Tesla Model 3
Source: UK DEFRA, Passenger vehicles, 2019

Vehicle Total 2021
Mileage

Emission Factor (kg
CO2e/Mile)

Total Emissions mT CO2e

Tesla Model 3 8,071.0000 0.0881 0.7114

3.3 Fugitive Emissions
Fugitive emissions are those that are released during the installation, operational use,
and disposal of equipment that uses greenhouse gasses to produce a temperature
regulation effect. Common sources of equipment included in this category are
refrigerators and freezers, HVAC systems, heat pumps, and fire suppression systems. In
order to calculate emissions from refrigerators and freezers, GreenPlaces needs specific
information on refrigerator type (make and model), refrigerant gas used, refrigerant gas
charge capacity, and records of any services or repairs. GreenPlaces understands that
obtaining this information is a lengthy process. Unfortunately, without refrigerator/HVAC
this information, there is no way to estimate emissions from refrigerants without running
the risk of being inaccurate.

Should clients provide data on fugitive emissions from refrigerants or HVAC systems,
GreenPlaces will calculate fugitive emissions one of four ways: Screening Method,
Method for Purchased Gasses, Material Balance Method, or Simplified Material Balance
Method. The UK Department for Environment, Food, and Rural Affairs provides estimated
percentages of gasses leaked during the installation, operational use, and disposal of
refrigerant/HVAC systems. These estimations are used for a Screening Method. The
formula commonly used for calculating emissions released from the operational use of
these systems is as follows:

Number of Units x Equipment Charge Capacity (kg) x Time used during reporting period
(years)

x Annual Leak Rate (%) x Global Warming Potential of Refrigerant = Total kg  CO2
equivalent
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Fugitive Emissions: Durham Academy

To find emissions from operational use of refrigeration, HVAC, and heat pumps systems
as well as emissions from the installation and disposal of heat pump systems,
GreenPlaces followed the reporting guidelines of the UK DEFRA which provides
estimated leakage rates for various types of equipment (Screening Method).

Durham Academy provided photos of their refrigerators. From these photos GreenPlaces
was able to decipher that there are 97 domestic refrigeration systems on the campus;
however, 54 of these systems are excluded from the report as they use either refrigerant
type R-600a or R-290 which are natural refrigerants below the high global warming
potential (GWP) threshold of 150. Of the remaining 43 domestic refrigeration units on
campus, 40 utilize refrigerant HFC-134a which has a GWP of 1,430, two utilize refrigerant
R-404a which has a GWP of 3,922, and one utilizes refrigerant R-12 which has a GWP of
10,900. As all 43 of these refrigerators are classified under domestic refrigeration they all
have an operation leakage rate of 0.30%. The GWP for each refrigerator was multiplied by
the charge capacity provided on the label and then by the operation leakage rate to get
total emission for domestic refrigeration of 0.1022 mT CO2e.

Durham Academy also provided photographs of their HVAC and heat pump units on
campus. Based on the photographs it was determined that there are nineteen heat
pumps, all of which use refrigerant type R-410A which has a GWP of 2,088. Heat pumps
are identified to have an operational leakage rate of 6.0% which was applied to all heat
pumps to calculate emissions. However, three heat pumps were described as being
replaced during the school year which means installation emissions for the new heat
pumps and disposal emissions for the previous heat pumps had to be calculated.
Installation emissions for heat pumps are calculated the same as operational leakage
except a change in the installation leakage rate which is 1% for heat pumps. For disposal,
GreenPlaces assumed that the heat pumps being disposed of were the same as the ones
being installed as no specific data regarding the old heat pumps was provided. Disposal
emissions for heat pumps are calculated the same as operational leakage; however, the
UK DEFRA estimates that at its disposal, heat pumps have a remaining charge capacity
of 80%. In addition, it is estimated that approximately 66% of the refrigerant gas is
recovered during its disposal. These percentages were applied to the total emissions
formula as a way of estimating fugitive emissions from purchasing and discarding
systems.

There are 69 HVAC units depicted in the photographs from the client. Thirty-nine of the
HVAC units used on the campus use refrigerant type R-410A which has a GWP of 2,088.
Thirty of the HVAC units on the campus use refrigerant type R-22 which has a GWP of
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1,810. An operational leakage rate for HVAC systems of 10% was applied to calculate the
emissions from HVAC units on campus.

It should be noted that refrigerants, heat pumps, and HVACs with illegible labels were
excluded from the report. Any systems that use natural gas or do not use a refrigerant
were excluded as well.

Table 5.0 depicts the unit type (refrigerator, heat pump, HVAC), number of units,
refrigerant type, GWP, and total emissions.

Total emissions from the refrigerators, heat pumps, and HVAC on campus came to
86.9561 mT CO2e.

Table 5.0 - Fugitive Emissions: Durham Academy Domestic Refrigeration
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” 2022

Model Type Number of Units Refrigerant Type GWP Total Emissions (mT
CO2e)

Domestic
Refrigeration 35 HFC-134a 1,430 0.0888

Domestic
Refrigeration 2 R-404A 3,922 0.0093

Domestic
Refrigeration 1 R-12 10,900 0.0041

Totals - – – 0.1023



Greenhouse Gas Inventory Report: Durham Academy, 2022 37

Table 5.0b - Fugitive Emissions: Durham Academy HVAC and Heat Pump
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” 2022

Model Type Number of Units Refrigerant Type GWP Total Emissions (mT
CO2e)

Operational
R-410a 55 R-410a 2,088 59.7995

Operational
R-22 30 R-22 1,810 19.4432

Installation
R-410a 3 R-410a 2,088 0.1415

Disposal
R-410a 3 R-410a 2,088 7.4697

Totals - – – 86.8539

4.0 Scope 2 Emissions
4.1 Purchased Electricity
Scope 2 emissions from purchased electricity include an organization's indirect
emissions that are released as a result of fossil fuel combustion off-site company
property. Electricity is typically purchased through a local utility company.

When possible, GreenPlaces follows GHG Protocol guidance and calculates emissions
from electricity generation via two methods: location-based method and market-based
method. A location-based method relies on statistical information and electricity output
“aggregated and averaged for a specific geographic boundary during a defined time
period.” A market-based method quantifies GHG emissions “of a reporter based on GHG
emissions emitted by the generators from which the reporter contractually purchases
electricity bundled with contractual instruments or contractual instruments on their own”
(WRI, 2015, p. 25).
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GreenPlaces reports both location and market-based methods when calculating scope 2
emissions from purchased electricity. However, unless clients provide evidence of
contractual agreements between their utility providers, only location-based emissions are
considered in total emissions calculated. Both of these carbon accounting methods use
“generation-only” emission factors, meaning energy losses or upstream life-cycle
emissions connected to technology or fuel used in generation are not included in
assessments. The GHG Protocol Corporate Standard recommends upstream emissions
be quantified and reported in scope 3 emissions. Only emissions from transmission and
distribution losses are reported in the scope 3 section of this report.

GreenPlaces asks that clients provide specific data around energy consumption;
however, GreenPlaces understands not all companies have access to this data. The GHG
Protocol recommends four methods for estimating annual purchased electricity. Method
one being the most accurate and method four being the least accurate. These methods
are as follows:

1. Actual Electricity Use
a. Involves tracking a facility’s monthly electricity bill or meter.

2. Building Specific Data Emission
a. Involves obtaining facilities total square footage and total electricity usage

and making estimates from this information.
3. Similar Building Estimation

a. This method involves extrapolating data based on buildings that are similar
in size, location, use, hours of operation, and energy efficiency.

4. Generic Building Data
a. This method uses default data values such as kWh used per sq ft or sq. meter

of space.

GreenPlaces uses one of the four methods above when determining estimated
purchased electricity usage for a client’s GHG inventory report. When a client does not
provide any data pertaining to purchased electricity consumption, smart default values
for purchased electricity are estimated per business sector by square feet of buildings
and climate zone using the Commercial Building Energy Consumption Survey (CBECS) or
an equivalent international consumption estimation survey. This qualifies as a similar
building estimation method. Climatic data for each location is obtained from NOAA and
comprises a 30-year observance period. Electrical energy sources and resulting emission
factors vary with geographic location. Our calculator uses the EPA’s Emissions &
Generation Resource Integrated Database (eGRID) to obtain emission factors for
electricity. For international clients, GreenPlaces uses international emission factors
provided by the International Energy Agency (IEA). These databases are recommended
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by the GHG Protocol and serve as the most in-depth source of information pertaining to
the environmental characteristics of nearly all electric power generated globally. Tables
6.0, 7.0, and 8.0 below provide a glimpse into emission factors per subregion.

Table 6.0 Emission Factors per eGRID subregion – Location based
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 6 Electricity, March, 2022  From EPA eGRID 2020.

Grid Region - Location Based CO₂e Factor (kg/kWh)

SRVC 0.28414636

Table 7.0  Emission Factors per eGRID subregion – Residual mix
Source: 2021 Green-e Residual Mix Emission Rates (2019 Data).

Grid Region - Market Based CO₂e Factor (kg/kWh)

SRVC 0.28447059

Table 8.0  Duke Energy Provided Location-Based Emission Factor
Source: Duke Energy Residential Carbon Calculator.

Duke Energy-Location Based CO₂e Factor (kg/kWh)

Duke Energy 0.261722797
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Purchased Electricity: Durham Academy

Durham Academy provided monthly electricity bills broken down into seventeen different
meter numbers (77552058, 77568554, 77568555, 77617050, 77617081, 77633625,
77633626, 77633931, 77633932, 77670084, 319358968, 320252099, 322043702,
322043703, 327974508, 328506177, 329284139) and one meter labeled as “outdoor
lighting”. GreenPlaces added the kWh per month per meter number to get the total kWh
per meter for the school year. The total kWh across all seventeen meter numbers and the
outdoor lighting meter number came to 3,806,371.1900 KWh.

From there, the total kWh for the year was multiplied by the corresponding eGRID
emission factor for North Carolina which is SRVC (0.28414636 kg CO2e/ kWh) to
calculate location-based electricity emissions and by a residual-mix Green-e® emission
factor (0.28447059 kg CO2e/ kWh) to calculate market-based electricity emissions.
GreenPlaces was also able to determine Durham Academy's supplier specific
location-based electricity emission factor. GreenPlaces conducted research and found
that Duke Energy's location-based emission factor is 0.261722797 kg CO2e/ kWh.
Following these methods, total emissions for location-based electricity consumption
using the location-based eGRID emission factor came to 1,081.5665 mT CO2e, total
emissions from market-based electricity consumption came to 1,082.8007 mT CO2e, and
total emissions from location-based electricity consumption using the Duke Energy
specific emission factor came to 996.2141 mT CO2e.

Breakdown of location-based electricity emission per meter number is displayed in table
9.0a. Breakdown of market-based emissions per meter number are displayed in table
9.0b. Given that Durham Academy was able to provide monthly electricity bills for all
meter numbers, there is a small level of uncertainty associated with these calculations.
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Table 9.0a Location-based Electricity Emissions: Durham Academy
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 6 Electricity, March, 2022  From EPA eGRID 2020.

Meter Number kWH/year Duke Energy Specific
Location-Based Emissions
(mT CO2e)

SRVC eGRID Location-Based
Emissions (mT CO2e)

“Outdoor Lighting” 77,814.0000 20.3657 22.1106

77552058 18,973.7460 4.9659 5.3913

77568554 222,636.0000 58.2689 63.2612

77568555 88,594.0000 23.1871 25.1737

77617050 9,547.3600 2.4988 2.7128

77617081 35,738.7600 9.3536 10.1550

77633625 325,515.9000 85.1949 92.4942

77633626 190,505.8000 49.8597 54.1315

77633931 47,976.7600 12.5566 13.6324

77633932 281,160.9840 73.5862 79.8909

77670084 42,837.8800 11.2116 12.1722

319358968 286.0000 0.0749 0.0813

320252099 434,782.4000 113.7924 123.5418

322043702 1200,879.2800 314.2975 341.2255

322043703 443,542.3200 116.0851 126.0309
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327974508 297.0000 0.0778 0.0844

328506177 369,533.0000 96.7152 105.0015

329284139 15,750.0000 4.1221 4.4753

Total – 996.2141 1,081.5665

Table 9.0b Market-based Electricity Emissions: Durham Academy
Source: 2021 Green-e Residual Mix Emission Rates (2019 Data).

Meter Number Emission Factor
(kgCO₂e/kWh)

Total Emissions mT CO2e

“Outdoor Lighting” 0.28447059 22.1358

77552058 0.28447059 5.3975

77568554 0.28447059 63.3333

77568555 0.28447059 25.2024

77617050 0.28447059 2.7159

77617081 0.28447059 10.1666

77633625 0.28447059 92.5997

77633626 0.28447059 54.1933

77633931 0.28447059 13.6480

77633932 0.28447059 79.9820
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77670084 0.28447059 12.1861

319358968 0.28447059 0.0814

320252099 0.28447059 123.6828

322043702 0.28447059 341.6148

322043703 0.28447059 126.1747

327974508 0.28447059 0.0845

328506177 0.28447059 105.1213

329284139 0.28447059 4.4804

Total – 1,082.8007

5.0 Scope 3 Emissions
5.1 Scope 3, Category 1� Purchased Goods and Services
Emissions from scope 3 purchased goods and services tend to represent a large fraction
of a company’s total carbon footprint. The GHG Protocol Corporate Accounting and
Reporting Standards understands not all companies will have the ability to assess their
total scope 3 emissions as access to this specific data is limited and difficult to collect.
As a result, GHG Protocol recommends “companies identify which scope 3 activities are
expected to have the most significant GHG emissions, offer the most significant GHG
reduction opportunities, and are most relevant to the company’s business goals” (World
Resource Institute, 2018, pg 11). GreenPlaces strives to make this sustainability process
easy for its clients; therefore, GreenPlaces has identified large GHG emission producing
activities and includes these in its assessment. GreenPlaces’ examination of scope 3
procurement emissions includes emissions from printing services, supplies, facilities
maintenance, electronics, furniture and appliances acquisition, and other goods &
services (phone, internet, security, etc).
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When clients report specific annual spendage, GreenPlaces uses the GHG Protocol third
party approved database (Comprehensive Environmental Archive Data – CEDA 2022)
as a means of calculating emissions from total spend. CEDA provides emissions factors
(kg CO₂e/$) for hundreds of human activities. Emission factors for these items are
cradle-to-grate, meaning upstream transportation, farming, etc. are all included. These
emission factors do not account for upstream transportation (shipping of the goods to
the client).

Purchased Goods and Services: Durham Academy

Durham Academy provided the spend for the entire school for several categories. First, in
the business travel category, the client provided spend on food and museum tickets
which are considered under purchased goods. Therefore, the spend on food and museum
tickets from the business travel data was moved to purchased goods for emission
calculations. The client also provided cleaning service bills and food purchased at the
school for events which was all considered under this category. The client provided a
master spreadsheet of expenses from teachers and staff for various classroom and
teaching equipment (fine arts) as well as spend on sporting goods, paper, electronics,
network equipment, and more. Through the use of CEDA 2022, GreenPlaces calculated
cradle-to-gate emissions from Durham Academy purchased goods.

Of the categories reported by Durham Academy, GreenPlaces made assumptions about
the physical items purchased in each category. Emissions from printing were provided to
be 6.3994 mT CO2e and emissions from the data center were provided to be 0.1 mT
CO2e. These emission totals were added to the total purchased goods and services
emissions after all calculations were made. It should be noted that $450,894.00 was said
to be spent on electronics and other miscellaneous goods during the reporting year. The
client was able to further break this category down into items such as ipads, laptops,
network equipment, and so on. However, the total spend from the electronics
sub-categories only came to $399,791.00. Therefore, there is roughly $50,000 worth of
miscellaneous items missing from these emissions. Once clarification on these
purchases is received, these emissions will be calculated and the report will be adjusted.
Total emissions from purchased goods and services over the reporting period came to
268.3988 mT CO₂e.
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5.2 Scope 3, Category 2� Capital Goods
Emissions from capital goods are similar to purchased goods and services (scope 3,
category 1) in that their footprints are representative of cradle-to-gate emissions.
Emissions from capital goods are calculated via the same methods discussed in Section
5.1: spend-based method. Capital goods are separate from purchased goods and
services because they are the items companies purchase to help produce/deliver their
own product. They are also known as fixed assets.

Capital Goods: Durham Academy

Durham Academy provided spend on capital goods for the upper, middle, and lower
schools on campus. GreenPlaces applied the spend-based method to calculate
emissions using CEDA and matched the capital goods purchased to specific CEDA
emission factors. For items that did not match a specific CEDA category; GreenPlaces
averaged several CEDA categories that encompass the goods or services described by
the client. Overall, the upper school spent a total of $404,248.00 on capital goods, the
middle school spent $3,500 on capital goods, and the lower school spent $56,000 on
capital goods for a grand total of $463,748.00 spent on capital goods. Total emissions
for all capital goods came to 323.6288 mT CO2e. As the spend-based method was
applied, these calculations have a fair amount of uncertainty. Table 10.0 displays
spending on capital goods and emissions per school.

Table 10.0 Capital Goods: Durham Academy
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 6 Electricity, March, 2022  From EPA eGRID 2020.

School Spend Total Emissions mT CO2e

Lower School $56,000.00 42.0520

Middle School $3,500.00 1.5505

Upper School $404,248.00 280.0263
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Total $463,748.00 323.6288

5.3 Scope 3, Category 3�  Fuel- and Energy-Related Activities
Not Included in Scope 1 or Scope 2
As discussed before, scope 2 emissions are exclusively reserved for emissions from
purchased electricity. These emissions are representative of the indirect emissions
released from the combustion of a fuel source burned off company property. While the
scope 2 emission category may seem comprehensive, two important emission producing
processes are left out from its calculation. Scope 2 emissions fail to take responsibility
for the upstream emissions of purchased electricity and the emissions associated with
transmission and distribution (T & D) losses along the electricity production chain.

Upstream emissions of purchased electricity are those that are produced during the
extraction, production, and transportation of fuels used to generate electricity. For
example, rather than only examining emissions released while burning coal, the inclusion
of this category would mean emissions from mining, processing, and transportation are
all included in the assessment. While electricity end-users are not directly responsible for
this mining, processing, and transportation, their usage of the electricity contributes to
fuel demand; therefore, a level of responsibility is attributed to end-users.

Transmission and distribution (T & D) losses are representative of emissions from
electricity that are lost throughout the transference of the electricity from the power
generator to the end user. Fuels for electricity are mined and sent to a power generator
for processing. These power generators process the fuel and turn it into power which is
then sold to utility companies. Occasionally, there is more than one utility company who
handles the electricity. By the time the purchased electricity reaches the end-user, it has
passed through several handlers; naturally, some electricity is lost during this process.

T & D losses can be calculated through two means: supplier-specific method and the
average-data method. The supplier-specific method is where a utility-specific T & D loss
rate (%) is provided by the appropriate utility company. The average-data method involves
using country specific, regional, or global averaged T & D loss rates.
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Transmission and Distribution Losses (T & D Losses): Durham Academy

Emissions from upstream purchased electricity are not included in this assessment;
however, emissions from T & D losses are reported here. Electricity usage for the campus
classrooms were estimated using methods explained in Section 4.1.

No supplier-specific T & D loss rates were provided. As a result, GreenPlaces applied the
US average T & D loss rate of 5.3%.

Table 11.0 below displays the meter number and corresponding T & D losses in mT CO₂e.
The total emissions from T & D losses were approximately 57.3230 mT CO₂e.

Table 11.0 Total Electricity Usage and T&D Losses CO2e: Durham Academy
Source: EPA, “Emission Factors for Greenhouse Gas Inventories”; WRI, GHG Protocol - Emission Factors from Cross-Sector Tools

Office Location T&D Losses mT CO2e

“Outdoor Lighting” 1.1719

77552058 0.2857

77568554 3.3528

77568555 1.3342

77617050 0.1438

77617081 0.5382

77633625 4.9022

77633626 2.8690

77633931 0.7225
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Office Location T&D Losses mT CO2e

77633932 4.2342

77670084 0.6451

319358968 0.0043

320252099 6.5477

322043702 18.0850

322043703 6.6796

327974508 0.0045

328506177 5.5651

329284139 0.2372

Total 57.3230

5.4 Scope 3, Category 5�  Waste Generated in Operations
Unless companies implement a rigorous waste accounting program, it is extremely
difficult to keep track of total facility waste production. GreenPlaces understands the
unlikelihood of monitoring all waste production processes; however, estimating annual
waste production without influence from a primary data source leads to a high level of
uncertainty. In order to calculate emissions from waste generated in operations,
GreenPlaces needs some degree of visibility into the reporting company’s waste
management system.

After estimates of the company's annual waste production are established, GreenPlaces
uses the GHG Protocol’s average-data method for calculating emissions from waste
production. The EPA assigns specific emission factors for the average-data method.
Table 12.0 displays emission factors used by GreenPlaces for the average-data method.
Since GreenPlaces uses the average-data method, calculations are made using emission
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factors from mixed material types as opposed to fully separated categories. For example,
rather than use the emission factor for office paper, GreenPlaces uses the emission
factor for “mixed office paper.” Without a waste audit, GreenPlaces cannot be certain of
the types of materials being disposed of, hence GreenPlaces follows EPA and GHG
Protocol guidance, implementing the mixed emission factors. While using a mixed
emissions factor yields reliable results and adheres to GHG Protocol, GreenPlaces will
work with clients to strategize a way to conduct an accurate waste audit which will be
used in future assessments.

GreenPlaces takes recycling emission reductions into account; however, GreenPlaces
follows GHG Protocol guidance which recommends “any claims of avoided emissions
associated with recycling should not be included, or deducted from scope 3 inventory, but
instead may be reported separately from scope 1, scope 2, and scope 3 emissions” (WRI,
2018, p. 78).

In addition to reporting solid waste in scope 3 category 5, purchased water is also
reported here. GreenPlaces obtained a tap water emission factor from the LCA database
known as ecoinvent.

Table 12.0 Emission Factors Hub for Waste Generated in Operations
Source: EPA, GHG Emission Factors Hub 2022.

Material Landfilled mT CO₂e/ton

Mixed Office Paper .75

Mixed Plastics .02

Mixed Metals .02

Mixed Electronics .02

Mixed Organics .48

Glass .02
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Mixed Municipal .52

Operational Waste: Durham Academy

Landfilled Waste:
Durham Academy was able to provide waste, recycle, and compost bills for the various
schools located on campus. Waste bills were provided for the lower, middle, and upper
schools and included the cubic yards of the waste picked-up, the quantity of waste
containers, and the pick-ups per week. For each of the schools (lower, middle, and upper)
the cubic yards of the waste container being picked up was multiplied by the quantity of
waste containers and then by the number of pick-ups per week and weeks per month.
Total monthly cubic yards of waste produced was then summed to get the total cubic
yards of waste produced per school. The total cubic yards of waste calculated per school
was then multiplied by the campus waste conversion factor (U.S. Environmental
Protection Agency, 1997) to get the total weight of waste per school produced in pounds.
Pounds of waste produced per school was then converted to short tons and multiplied by
the landfill emission factor (0.52 mT CO2e/ short ton) to get total emissions from waste
per school.

Following this method, GreenPlaces found the total emissions from waste across all
three schools to be 150.0876 mT CO2e mT CO2e (lower school: 38.0484 mT CO2e, middle
school: 74.6928 mT CO2e, upper school: 37.3464 mT CO2e). Table 13.0a displays the
school, short tons of waste, emission factor applied and total emissions. Even though
specific waste bills were provided by the client, there still a significant amount of
uncertainty associated with these calculations as estimating the total amount of waste
produced is likely not accurate without data from a waste audit.

Recycled Waste:
The client was also able to provide recycling bills per school on campus. The recycle bills
were provided for the lower, middle, and upper school and included the cubic yards or the
gallons of recycled material, the quantity of the containers, and the number of pickups
per week. For each of the schools (lower, middle, and upper) the cubic yards or gallons of
the recycled was multiplied by the quantity of recycle containers and then by the number
of pick ups per week and weeks per month. All recycled material in gallons was then
converted to cubic yards so all recycled material per school could be summed. Two
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separate materials were recycled by Durham Academy: mixed recyclables and corrugated
containers. The cubic yards produced of each material per school were summed. Once
total cubic yards of each recyclable material was calculated per school, the total for
mixed recyclables was multiplied by the single stream recycle conversion factor and the
total for corrugated containers was multiplied by the corrugated cardboard recycle
conversion factor (U.S. Environmental Protection Agency, 1997) to get the total weight of
recycled materials produced per school in pounds. Pounds of recycled material produced
per school was then converted to short tons and multiplied by the recycle emission factor
(0.09 mT CO2e/ short ton).

Following this method, GreenPlaces found the total emissions from recycled material
across all three schools to be 30.7862 mT CO2e (lower school: 6.1288 mT CO2e, middle
school: 13.4557 mT CO2e, upper school: 11.2017 mT CO2e) with 27.6182 mT CO2e of the
emissions coming from mixed recyclables and 3.1680 mT CO2e of the emission coming
from recycled corrugated containers.Table 13.0b displays the school, short tons of
recycled material, emission factor applied, and total emissions. Although specific
recycling bills were provided by the client, there still a significant amount of uncertainty
associated with these calculations as estimating the total amount of waste produced is
likely not accurate without data from a waste audit.

Composted Waste:
The client provided compost bills for the middle and upper schools on the campus. The
bills included the pounds of compost produced by each school per month. GreenPlaces
added together the compost per month to get the total compost produced per school for
the year. The total pounds of compost per school were then each multiplied by the
compost emission factor (0.17 mT CO2e/ short ton) to get total emissions for each
school from composting. Total emissions from composting came to 0.5634 mT CO2e
(middle school: 0.3547 mT CO2e, upper school: 0.2087 mT CO2e). Table 13.0c displays
the school, short tons of composted material, emission factor applied, and total
emissions. As compost bills were provided by the client, there is only a small amount of
uncertainty associated with these calculations which are most likely due to emission
factor uncertainty or potential  human error.

Water:
Durham Academy was able to provide both municipal and stormwater monthly bills for
the schools on campus. GreenPlaces summed the total municipal gallons of water
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consumed by Durham Academy by meter number. Total gallons of water per meter
number were then converted from gallons to kg in order to apply the emission factor for
water provided by ecoinvent (ecoinvent, 2022). The emission factor used is proprietary
and cannot be disclosed in this report. Stormwater emissions were excluded from this
report as stormwater emissions relate to the management of stormwater which
GreenPlaces does not have an applicable emission factor for. Total emissions from water
are included in the waste total.

Overall emissions from waste produced in operations from Durham Academy came to
199.3689 mT CO2e.

Table 13.0a - Landfilled Waste: Durham Academy
Source: EPA, GHG Emission Factors Hub 2022.

School Short Tons Emission Factor
(mT CO2e / Short
Ton Material)

Total Emissions mT
CO2e

Lower 73.17 0.52 38.0484

Middle 143.64 0.52 74.6928

Upper 71.28 0.52 37.3464

Totals – – 150.0876

Table 13.0b - Recycled Waste: Durham Academy
Source: EPA, GHG Emission Factors Hub 2022.

School Short Tons Emission Factor
(mT CO2e / Short
Ton Material)

Total Emissions mT
CO2e

Lower 65.9645 0.09 6.1288
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Middle 147.3741 0.09 13.4557

Upper 122.3301 0.09 11.2017

Totals – – 30.7862

Table 13.0c - Composted Waste: Durham Academy
Source: EPA, GHG Emission Factors Hub 2022.

School Short Tons Emission Factor
(mT CO2e / Short
Ton Material)

Total Emissions mT
CO2e

Middle 2.0865 0.17 0.3547

Upper 1.2277 0.17 0.2087

Totals – – 0.5634

5.5 Scope 3, Category 6� Business Travel
Although greenhouse gas calculations continue to evolve and become more accurate,
significant amounts of uncertainty remain around calculating emissions from air travel.
Scientific uncertainty surrounding air travel is associated with the impact of releasing
greenhouse gasses at high altitudes. Variables such as cruising altitude, temperature,
humidity, fuel type, and more each impact the direct emission output of an airplane.
Some flights may have a “cooling effect” on the atmosphere (releasing more aerosols),
while others may have 10x the expected warming impact. No two flights are alike, making
it extremely difficult to estimate the warming impact of air travel. In order to account for
this variability, climatologists standardized the radiative forcing index, which is the metric
used to assess and compare emissions from varying airline scenarios. To account for
airline variability, the IPCC recommends using a radiative forcing factor of 2.7. The
formula used to calculate emissions from flights is:

Total Emissions = Passenger Miles x Emission Factor x 2.7
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GreenPlaces does not have a way to estimate an organization’s air travel based on their
business sector. GreenPlaces asks that companies provide as much information
surrounding their flight habits as possible. GreenPlaces has a method in place for
calculating emissions from total mileage traveled and/or spend-based methods; however
the preferred method and GHG Protocol Corporate Standard Accounting method requires
flight distance segments to be known. For example, reporting entities should disclose the
total number of flights to travel from point A to point B as well as the passenger-miles in
between each flight.

Air travel is calculated into three categories: short haul, medium haul, and long haul.

● Short haul < 300 miles
● 300 miles < Medium Haul < 2,300 miles
● Long haul > 2,300 miles

Segmentation by flight length is the preferred method of emission calculation because
more emissions are released at the time of take off and landing; therefore, the emission
factor for short haul flights is higher than that of long haul flights.

Table 14.0 Emission Factors for varying Flight Lengths
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 8 Business Travel and Employee Commuting, 2022.

Segment Type CO₂ Factor
(kg/passenger-mile)

CH4 Factor
(g/passenger-mile)

N2O  Factor
(g/passenger-mile)

Short Haul 0.207 0.0064 0.0066

Medium Haul 0.129 0.0006 0.0041

Long Haul 0.163 0.0006 0.0052

Business Travel: Durham Academy

Durham Academy provided a summary of flights, bus travel, and passenger vehicle travel
as well as spend on rideshares, rental cars, hotels and gasoline, all of which were
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included in business travel emissions. Spend on food and museum tickets was also
provided in this data but was moved to the purchased goods and services portion of this
report.

Air Travel:
Durham Academy provided flight data for faculty traveling for business, for students and
chaperones traveling for capstone retreats, and for the debate team traveling to
Washington, DC. GreenPlaces then grouped flights into these three categories (faculty,
Capstone, and Debate team) and researched the flight distance (Georg, 2022) for every
trip taken by faculty, capstone retreat student, and debate team students. Once
GreenPlaces sorted all flight distances traveled for each trip taken, flights were broken
into short haul, medium haul, and long haul categories as each haul type has a specific
emission factor. The specific haul type emission factor was then multiplied by the
mileage traveled for that haul type and by the number of students and chaperones on the
flight. It should be noted that a radiative forcing factor of 2.7 was applied to flight CO2

emissions.

Following these methods, GreenPlaces found that faculty business traveled produced
15.1158 mT CO2e, student and chaperone capstone retreat travel produced 18.3804 mT
CO2e, and student and chaperone debate team travel produced 4.001 mT CO2e for a total
of 37.4963 mT CO2e emitted from Durham Academy business travel flights. Table 15.0a
displays miles per haul type, emission factor, and emissions per haul type for faculty air
travel. Table 15.0b displays the flight, flight mileage, haul type, number of people,
emission factor, and emissions for capstone retreats air travel. Table 15.0c displays the
flight, flight mileage, haul type, number of people, emission factor, and emissions for
debate team air travel. As departing and destination airports were provided by the client
and actual flight mileage was researched there is a small to fair amount of uncertainty
associated with these calculations.

Passenger Vehicle:
Durham Academy also provided mileage for faculty and the debate team traveling via
passenger vehicle. GreenPlaces compiled this data and determined the total miles
traveled via passenger vehicle for faculty and for the debate team. From there the
passenger vehicle mileage for faculty and the debate team was multiplied by the
passenger vehicle emission factor to get the total emissions for business travel via
passenger vehicle. Business travel emissions for faculty traveling via passenger vehicle
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came to 3.3696 mT CO2e and emissions for debate team students traveling via
passenger vehicle came to 0.0916 mT CO2e for a total of 3.4612mT CO2e. Table 15.0d
displays mileage traveled via passenger vehicle, number of passengers, emission factor
applied, and total emissions produced. As mileage was provided by the client, there is
only a small amount of uncertainty associated with these calculations.

Bus Travel:
Several students and faculty traveled on buses for capstone project field trips, senior
challenge, and debate team. These bus travel emissions are broken down by the bus
rental company used by Durham Academy. First is the Carolina Livery Bus Rentals, where
a total of 946 miles were traveled by a total of 137 Durham Academy students and
chaperones. Next is the Cline Tours Bus Rental where a total of 618 miles were traveled
by a total of 27 Durham Academy students and chaperones. Then is the Southern
Express where a total of 836 miles were traveled by a total of 108 Durham Academy
students and chaperones. Last is the debate team where a total of 1,748 miles were
traveled by a total of 17 Durham Academy students. The total mileage for each of the
trips was multiplied by the number of students attending the trips and then by the
business travel-bus emission factor to get emissions per bus rental service/ trip.
Emissions for the Carolina Livery bus rental service came to 2.7101 mT CO2e, emissions
from the Cline bus rentals came to 0.9477 mT CO2e, emissions from the Southern
Express bus rentals came to 2.5639 mT CO2e, and emissions from the debate team bus
rentals came to 1.6877 mT CO2e for a total of 7.9092 mT CO2e from bus business travel.
Table 15.e displays mileage traveled via bus, number of passengers, emission factor
applied, and total emissions produced. As exact mileage was provided, there is only a
small to fair amount of uncertainty associated with these calculations.

Accommodations, Rideshare, Rental Cars, Gasoline:
Several receipts in the business travel folder provided spend on categories including
accommodations, rideshare, rental cars, and gasoline. GreenPlaces calculated the total
price spent on each of these categories and then applied the spend-based method using
CEDA (CEDA, 2022) to determine emissions from each category. Emissions for
accommodations came to 5.2389 mT CO2e, emissions for rideshare came to 0.2600 mT
CO2e, emissions from rental cars came to 0.6337 mT CO2e, and emissions from gasoline
purchases came to 0.0616mT CO2e. As the spend-based was applied to calculate these
emissions, there is a fair amount of uncertainty.
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Total emissions from all methods of business travel came to 55.0609 mT CO2e.

Table 15.0a -Business Travel Flights: Faculty Business Travel
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 8 Business Travel and Employee Commuting, 2022.

Flight Haul/ Method Total Flight
Mileage

Emission
Factor (kg
CO2e/mile)

Total Emissions mT
CO2e

Short Haul 401.0000 0.5610 0.2247

Medium Haul 29,477.4100 0.3495 10.3034

Long Haul 10,387.0000 0.4417 4.5876

Totals – – 15.1158

Table 15.0b -Business Travel Flights: Capstone Retreats
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 8 Business Travel and Employee Commuting, 2022.

Flight Haul/ Method Total Flight
Mileage

Haul Type Number of
People

Emission
Factor (kg
CO2e/mile)

Total Emissions mT
CO2e

Finding American
Dreams in Chinatown-
RDU to LGA

1,080 Medium 23 0.3495 8.6825

Civil Rights Tour-RDU
to ATL 217 Short 27 0.5610 3.2871

Civil Rights Tour-MEM
to ATL 331 Medium 27 0.3495 3.1238
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Civil Rights Tour-ATL to
RDU 217 Short 27 0.5610 3.2871

Totals – – – – 18.3804

Table 15.0c -Business Travel Flights: Debate Team
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 8 Business Travel and Employee Commuting, 2022.

Flight Haul/ Method Total Flight
Mileage

Haul Type Number of
People

Emission
Factor (kg
CO2e/mile)

Total Emissions mT
CO2e

Debate Team-RDU to
DC 23,836.5900 Short 14 0.5610 1.8065

Debate Team-DC to
RDU 65,959.0000 Short 17 0.5610 2.1936

Totals – – – – 4.001

Table 15.0d - Business Travel Passenger Vehicle Emissions: Durham Academy
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 8 Business Travel and Employee Commuting, 2022.

Vehicle Type/
Method

Total Mileage Number of
Passengers

Emission Factor
(kg CO2e/mile)

Total Emissions mT
CO2e

Passenger
Vehicle- Faculty
Travel

10,080.7000 N/A 0.3343 3.3696

Passenger
Vehicle-Debate
Team

274.0000 N/A 0.3343 0.0916

Totals – – – 3.4612
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Table 15.0e - Business Travel Bus Emissions: Durham Academy
Source: EPA, “Emission Factors for Greenhouse Gas Inventories,” Table 8 Business Travel and Employee Commuting, 2022.

Rental Service Total Mileage Total Number of
Passengers

Emission Factor
(kg CO2e/mile)

Total Emissions mT
CO2e

Carolina Livery
Bus Rental 946.0000 137 0.0568 2.7101

Cline Tours Bus
Rental 618.0000 27 0.0568 0.9477

Southern
Express 836.0000 108 0.0568 2.5639

Debate Team 1,748.0000 17 0.0568 1.6877

Totals – – – 7.9092

5.6 Scope 3, Category 7� Employee Commute
Employee commute is seen as part of scope 3 (indirect) emissions because the emission
producing vehicles are not company-owned. GreenPlaces finds employee commuting to
be a large contributor to total carbon footprints; therefore, we recommend including this
section in any assessment. Given total employee commute mileage, GreenPlaces can
calculate direct emissions from travel by using emission factors assigned by the US EPA
and UK DEFRA. GreenPlaces has the ability to calculate emissions resulting from other
modes of transportation (subway, light rail, bus, boat, etc). Table 16.0 below provides an
example of some of the emission factors GreenPlaces uses in its assessment of scope 3
category 7.

GreenPlaces considers the recent changes to employee commutes after COVID-19.
At the time of client communications, GreenPlaces obtains as much information as
possible on employee commuting habits (% of hybrid employees, % of fully remote,
modes of transportation, etc). In addition to reporting emissions from employee
commuting in scope 3, category 7, GHG Protocol recommends reporting emissions
from home teleworking in category 7. Reporting emissions from teleworking is entirely
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optional; however, GreenPlaces has seen a shift in the interest towards including
teleworking emissions with the transition towards remote/hybrid working during the
COVID-19 pandemic.

Table 16.0 Sample Employee Commuting Emission Factors (not all modes of transportation
included here, for space saving purposes)

Source: EPA, GHG Emission Factors Hub ( https://www.epa.gov/climateleadership/ghg-emission-factors-hub)

Transportation Mode CO₂ Factor
(kg/vehicle-mile)

CH4 Factor (g/vehicle-mile
or passenger-mile)

N2O Factor (g/vehicle-mile
or passenger-mile)

Passenger Car A 0.332 0.007 0.007

Motorcycle 0.183 0.070 0.007

Transit Rail (Subway,
Tram)

0.099 0.0084 0.0012

Bus 0.056 0.0210 0.0009

Employee and Student Commute: Durham Academy

Student Commute

Upper School:
Durham Academy provided a commute survey for both the upper school and for faculty.
This survey was used to deduce commute habits for the remainder of the school. Of the
457 students at the upper school, 391 responded with their mode of transportation to and
from school, the average one-way mileage they commute to school, and the number of
people they carpool with. From there, GreenPlaces was able to calculate the total mileage

https://www.epa.gov/climateleadership/ghg-emission-factors-hub
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traveled over the course of the school year per each transportation method. This was
calculated by adding the total miles commuted one-way per commute method and
multiplying the total miles by two to get the total two-way commute mileage. The
two-way commute mileage per commute method was then multiplied by 200 which is the
estimated days in Durham Academy's school year. Emissions were then divided by the
number of people in the carpool to get the total emissions. Following these steps,
GreenPlaces found that the 288 upper school students who commute via gasoline
vehicles produce 200.0565 mT CO2e, the 41 students who commute via hybrid vehicle
produce 15.2768 mT CO2e, the 18 students who commute via diesel vehicle produce
12.0866 mT CO2e, the 34 students who commute via electric vehicle produce 6.8796 mT
CO2e, two students who commute via bus produce 0.7084 mT CO2e, the one student who
commutes via motorcycle produces 0.2989 mT CO2e, and the four students who walk
and three who bike produce 0 mT CO2e. As the survey left 66 upper school students
unaccounted for, GreenPlaces applied the percent of students who commute via each
method and the average commute distance per method from the survey to the remaining
66 students. Carpooling was taken into account using a weighted percentage of the total
upper school students who commute (~57.03%).

Total emissions from commuting from upper school students came to 282.9764 mT
CO2e. Table 17.0a displays the transportation method, the emission factor applied, and
the emissions per commute method for upper school students. Specific commute data
was provided by a majority of students and only a small portion had to be estimated.
There is however, a fair amount of uncertainty associated with these calculations as not
every student responded to the survey.

Middle School:
For the middle school, GreenPlaces applied the average commute methods and average
commute distances from the upper school survey data. GreenPlaces calculated the
number of middle school students commuting via each method by multiplying the 381
total middle school students by the commute method percentage breakdown. It should
be noted that GreenPlaces assumed that middle schoolers were not commuting via
motorcycle and re-adjusted the commute method breakdown to account for this.

Once the number of students commuting per method was calculated, it was multiplied by
the average two-way commute distance per specific commute method and by the
average days commuted in the school year which was assumed to be 200. Total mileage
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per commute method was then multiplied by the appropriate emission factor to get total
emissions for middle school commute to be 275.3050 mT CO2e. Carpooling was taken
into account by applying a carpooling percentage obtained from the commuter survey
(~57.03%). Table 17.0b displays the transportation method, emission factor applied, and
total mT CO2e for middle school students. As no specific data was provided by the client
for middle school commute and estimations were applied, there is a fair to large amount
of uncertainty associated with these calculations.

Lower School:
For the lower school, GreenPlaces applied the average commute methods and average
commute distances from the upper school survey data. GreenPlaces calculated the
number of lower school students commuting via each method by multiplying the 293
total lower school students by the commute method percentage breakdown.  It should be
noted that GreenPlaces assumed that lower school students were not commuting via
motorcycle and re-adjusted the commute method breakdown to account for this. Once
the number of students commuting per method was calculated, it was multiplied by the
average two-way commute distance per specific commute method and by the average
days commuted in the school year which was assumed to be 200. Total mileage per
commute method was then multiplied by the appropriate emission factor to get total
emissions for lower school commute to be 213.5819 mT CO2e. Carpooling was taken
into account by applying a carpooling percentage obtained from the commuter survey
(~57.03%). Table 17.0c displays the transportation, emission factor applied, and total mT
CO2e for lower school students. As no specific data was provided by the client and
estimations were applied, there is a fair to large amount of uncertainty associated with
these calculations.

Preschool:
For the preschool, GreenPlaces applied the average commute methods and average
commute distances from the upper school survey data. GreenPlaces calculated the
number of preschool students commuting via each method by multiplying the 106 total
preschool students by the commute method percentage breakdown.  It should be noted
that GreenPlaces assumed that preschool students were not getting rides to school via
motorcycle or biking to school and readjusted the commute method breakdown to
account for this. Once the number of students commuting per method was calculated, it
was multiplied by the average two-way commute distance per specific commute method
and by the average days commuted in the school year which was assumed to be 200.
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This gave GreenPlaces total mileage per commute method for the school year and then
specific emission factors for each commute method could be applied. Following this
method, GreenPlaces found the total emissions for preschool commute to be 77.8675
mT CO2e. Carpooling was taken into account by applying a carpooling percentage
obtained from the commuter survey (~57.03%). Table 17.0d displays the commute
method, emission factor applied, and total mT CO2e for preschool students. As no
specific data was provided by the client and estimations were applied, there is a fair to
large amount of uncertainty associated with these calculations.

Employee Commute

Upper School Employees:
The same method used above to calculate student commute was used to calculate
commute emissions from Durham Academy’s faculty. Of the 288 total faculty members,
only 42 responded to the commute survey with their mode of transportation to and from
school, the average one-way mileage they commute, and the number of people they
carpool with. GreenPlaces calculated the number of upper school employees commuting
via each method by multiplying the 88 total upper school employees by the commute
method percentage breakdown. Once the number of upper school employees commuting
per method was calculated, it was multiplied by the average two-way commute distance
per specific commute method and by the average days commuted in the school year
which was assumed to be 200. Total mileage per commute method was then multiplied
by the appropriate emission factor to get total emissions for upper school employee
commute to be 72.3408 mT CO2e. Carpooling was taken into account by applying a
carpooling percentage obtained from the employee commuter survey (~35.71%). Table
17.0e displays the method of transportation, the emission factor applied, and the
emissions per transportation method for upper school employees. Specific commute
data was provided by a small number of employees and a large portion had to be
estimated. Therefore, there is a fair to large amount of uncertainty associated with these
calculations as not every employee responded to the survey.

Middle School Employees:
The same employee commute method and distance breakdown used above for upper
school employees was applied to the 61 total middle school employees. Once the
number of middle school employees commuting per method was calculated, it was
multiplied by the average two-way commute distance per specific commute method and
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by the average days commuted in the school year which was assumed to be 200. Total
mileage per commute method was then multiplied by the appropriate emission factor to
get total emissions for middle school employee commute to be 52.3328 mT CO2e.
Carpooling was taken into account by applying a carpooling percentage obtained from
the employee commuter survey (~35.71%). Table 17.0f displays the method of
transportation, the emission factor applied, and the emissions per transportation method
for middle school employees. Specific commute data was provided by a small number of
employees and a large portion had to be estimated. Therefore, there is a fair to large
amount of uncertainty associated with these calculations as not every employee
responded to the survey.

Lower School Employees:
The same employee commute method and distance breakdown used above for upper
school employees was applied to the 64 total lower school employees. Once the number
of lower school employees commuting per method was calculated, it was multiplied by
the average two-way commute distance per specific commute method and by the
average days commuted in the school year which was assumed to be 200. Total mileage
per commute method was then multiplied by the appropriate emission factor to get total
emissions for lower school employee commute to be 54.9065 mT CO2e. Carpooling was
taken into account by applying a carpooling percentage obtained from the employee
commuter survey (~35.71%). Table 17.0g displays the method of transportation, the
emission factor applied, and the emissions per transportation method for lower school
employees. Specific commute data was provided by a small number of employees and a
large portion had to be estimated. Therefore, there is a fair to large amount of uncertainty
associated with these calculations as not every employee responded to the survey.

Preschool Employees:
The same employee commute method and distance breakdown used above for upper
school employees was applied to the 12 total preschool school employees. Once the
number of preschool employees commuting per method was calculated, it was multiplied
by the average two-way commute distance per specific commute method and by the
average days commuted in the school year which was assumed to be 200. Total mileage
per commute method was then multiplied by the appropriate emission factor to get total
emissions for lower school employee commute to be 10.2950 mT CO2e. Carpooling was
taken into account by applying a carpooling percentage obtained from the employee
commuter survey (~35.71%). Table 17.0h displays the method of transportation, the
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emission factor applied, and the emissions per transportation method for preschool
employees. Specific commute data was provided by a small number of employees and a
large portion had to be estimated. Therefore, there is a fair to large amount of uncertainty
associated with these calculations as not every employee responded to the survey.

Administrative Employees:
The same employee commute method and distance breakdown used above for upper
school employees was applied to the 57 total administrative employees who are on-site
100% of the time. Once the number of administrative employees commuting per method
was calculated, it was multiplied by the average two-way commute distance per specific
commute method and by the average days commuted in the school year which was
assumed to be 200. It was also noted by Durham Academy that there are three
administrative employees who work a hybrid schedule and commute three days a week.
In order to calculate emissions for hybrid employees, GreenPlaces assumed all hybrid
employees commute via gasoline vehicles as this is the most common method of
transportation among Durham Academy employees. GreenPlaces then calculated that
hybrid employees commute to work about 120 days of the school year and work remotely
about 80 days of the school year. The average commute days per year for hybrid
employees was then multiplied by the number of hybrid employees, and the average
gasoline vehicle commute mileage to get total annual mileage for all hybrid employees.
Total mileage per commute method was then multiplied by the appropriate emission
factor to get total emissions for administrative employee commute to be 50.9643 mT
CO2e. Carpooling was taken into account by applying a carpooling percentage obtained
from the employee commuter survey (~35.71%). Table 17.0i displays the method of
transportation, the emission factor applied, and the emissions per transportation method
for administrative employees. Specific commute data was provided by a small number of
employees and a large portion had to be estimated. Therefore, there is a fair to large
amount of uncertainty associated with these calculations as not every employee
responded to the survey.

Hybrid and Remote Administrative Employees:
Durham Academy provided that three administrative employees work a hybrid schedule
and commute to work three days a week, and three administrative employees work
entirely remote and do not commute. Emissions for hybrid employees commuting were
included in the administrative employee commuting emissions. To account for electricity
and natural gas emissions from remote and hybrid employees, GreenPlaces multiplied
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the number of remote and hybrid employees by the number of days worked remotely per
year and then by work from home specific electricity and natural gas activity data
averages provided by Anthesis (Anthesis, 2021). Following these methods it was
determined that remote administrative employees produce 2.2433 mT CO2e from
electricity and natural gas consumption and hybrid administrative employees produce
0.8973 mT CO2e from electricity and natural gas consumption for a total of 3.1406 mT
CO2e . As average remote US electricity and natural gas emission factors were applied
there is a fair amount of uncertainty associated with these calculations. Table 17.0j
displays the electricity and natural gas emission breakdowns for remote and hybrid
employees.

Summer Camp Employee and Student Commute:
To calculate commute emissions for those traveling to summer camp the same methods
discussed above were applied; however, as summer camp is only eight weeks (seven
camp weeks plus one training week), only 40 commute days were used in this
calculation. It is estimated that roughly 43.6645 mT CO2e were released from this
commute activity. As averaged data was used to calculate commute methods for
employees and students there is a fair to large amount of uncertainty associated with
these calculations. Table 17.0k displays the transportation methods and emissions per
transportation method for employees and students.

Emission Factor and Uncertainty Disclaimer:
US EPA 2022 (2021) emission factors were applied for gasoline passenger vehicles, bus,
and motorcycle travel. However, as the US does not currently have specific emission
factors for diesel vehicles, hybrid vehicles, and electric vehicles, UK 2019 emission
factors were applied (“UK DERFA”, 2019). As UK emission factors were applied in these
instances, it does add to overall uncertainty of the calculations.

It should also be noted that employee and student commute is most likely the section of
the report with the largest amount of variability and uncertainty. This is due to the fact
that every student and employee commuting uses a specific transportation method and
travels a specific distance, most of which have been averaged for calculation purposes.
Furthermore, commuting for employees and students traveling to the school for
extracurricular activities such as plays, concerts, and sports pick-ups have not been
considered in this section of the report. Overall, all sections of commute emissions have
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a fair to large amount of uncertainty associated with them and are likely an
underrepresentation of full commute emissions.

Total commuter emissions across preschool, lower school, middle school, upper school,
faculty and staff (including WFH electricity and natural gas emissions) came to
1,137.3752 mT CO2e.

Table 17.0a Student Commuting Emissions: Upper School

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 238.1717

Hybrid Vehicle 0.1908 19.5446

Electric Vehicle 0.0874 8.7335

Diesel Vehicle 0.2689 15.2962

Bus 0.0568 0.8280

Motorcycle 0.1868 0.3998

Walking N/A 0

Biking N/A 0

Totals – 282.9764
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Table 17.0b Student Commuting Emissions: Middle School

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 220.5926

Hybrid Vehicle 0.1908 24.6998

Electric Vehicle 0.0874 10.7449

Diesel Vehicle 0.2689 18.5758

Bus 0.0568 0.6920

Walking N/A 0

Biking N/A 0

Totals – 275.3050

Table 17.0c Student Commuting Emissions: Lower School

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 170.9389
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Hybrid Vehicle 0.1908 19.3048

Electric Vehicle 0.0874 8.2118

Diesel Vehicle 0.2689 14.313

Bus 0.0568 0.7851

Walking N/A 0

Biking N/A 0

Totals – 213.5819

Table 17.0d Student Commuting Emissions: Preschool

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 62.3208

Hybrid Vehicle 0.1908 7.0381

Electric Vehicle 0.0874 2.9939

Diesel Vehicle 0.2689 5.2285

Bus 0.0568 0.2862

Walking N/A 0

Biking N/A 0



Greenhouse Gas Inventory Report: Durham Academy, 2022 70

Totals – 77.8675

Table 17.0e Employee Commuting Emissions: Upper School

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 60.8745

Hybrid Vehicle 0.1908 10.7025

Electric Vehicle 0.0874 0.7637

Biking N/A 0

Totals – 72.3408

Table 17.0f Employee Commuting Emissions: Middle School

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 42.6475

Hybrid Vehicle 0.1908 8.9764

Electric Vehicle 0.0874 0.7088
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Biking N/A 0

Totals – 52.3328

Table 17.0g Employee Commuting Emissions: Lower School

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 44.7450

Hybrid Vehicle 0.1908 9.4178

Electric Vehicle 0.0874 0.7437

Biking N/A 0

Totals – 54.9065

Table 17.0h Employee Commuting Emissions: Preschool

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 8.3897

Hybrid Vehicle 0.1908 1.7658
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Electric Vehicle 0.0874 0.1394

Biking N/A 0

Totals – 10.2950

Table 17.0i Employee Commuting Emissions: Administrative

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of Trans-
portation

Emission Factor
Used (kg
CO2e/mile)

mT CO₂e

Gasoline Vehicle 0.3343 41.9141

Hybrid Vehicle 0.1908 8.3878

Electric Vehicle 0.0874 0.6624

Biking N/A 0

Totals – 50.9643

Table 17.0j Employee Work from Home Emissions: Administration

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Employees mT CO₂e
Electricity

mT CO₂e Natural
Gas

Three Fully Remote
Administration

Employees

1.7146 0.5287
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Three Hybrid
Administration

Employees

0.6858 0.2115

Totals 2.4004 0.7402

Table 17.0k Employee and Student: Summer Commute

Source: EPA, "Emission Factors for Greenhouse Gas Inventories," Table 8 Business Travel and Employee Commuting, April 1, 2022.
UK DEFRA, Passenger vehicles, 2019.

Method of
Transportation

mT CO₂e Natural
Gas

Passenger Vehicle 35.2375

Bus 0.0637

Diesel 1.7089

Hybrid 5.4177

Electric 1.2369

Totals 43.6645
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Assessment Results
Based on the information provided and the analysis conducted, and subject to the
attached Statement of Limiting Conditions, we have concluded that Durham Academy
scope 1 and 2 emissions, with Duke Energy’s specific location-based emission factor, as
of the assessment date are: 1,491.0238 mT of CO₂e. Scope 3 emissions as of this
assessment date are approximately 2,041.1557 mT CO₂e. It should be noted that this is
likely a conservative number as not all scope 3 emission categories were accounted for.

Total emissions are:

3,532.2775 mT of CO₂e

[Visual breakdown by category, next pg.]
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⬤ Electricity 28.2%
These are the scope 2 emissions that come from the electricity your business purchases. Emission factors
provided by Duke Energy were considered here.~996.2141 mT CO₂e

⬤ Student Commute 24.8%

These scope 3 emissions are from all students commuting to school. ~875.0575 mT CO₂e
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⬤ Capital Goods 9.2%
These are scope 3 emissions from large purchases made by Durham Academy in the reporting year.
~323.6288 mT CO₂e

⬤ Natural Gas 9.1%
This includes combustion of natural gas under scope 1 emissions. ~322.5741 mT CO₂e

⬤ Purchased Goods & Services 7.6%
These are the scope 3 emissions that come from the things your business purchases to operate. Some
examples include food and refreshments, IT equipment, printing, and office supplies to name a few.
~268.3989 mT CO₂e

⬤ Employee Commute 7.4%

This includes emissions from all employees commuting to work and fall under scope 3. ~262.3178 mT CO₂e

⬤ Waste and Water 5.6%
These are scope 3 emissions from waste produced in operations and tap water used on campus.
~199.3689 mT CO₂e

⬤ HVAC 2.5%
These are scope 1 emissions from HVAC and heat pump refrigerant fugitive emissions due to operational
leakage and in some cases installation and disposal leakage as well.  ~86.8539 mT CO₂e

⬤ Mobile combustion 2.4%
These are scope 1 emissions from the fuel combustion of Durham Academy owned vehicles and
maintenance equipment.  ~85.3775 mT CO₂e

⬤ Business Travel 1.6%
These are scope 3 emissions from flights, accommodations, ground transit, bus travel, rideshares, rental
vehicles, and gasoline purchases. ~55.0609 mT CO₂e

⬤ Transmission & Distribution Losses 1.6%
These are scope 3 emissions from electricity lost along the utility chain process.  ~57.3230 mT CO₂e
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⬤ Refrigerants (negligible) 0.003%
These are scope 1 emissions from refrigerant fugitive emissions due to operational leakage.  ~0.1022 mT
CO₂e
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Documentation
When conducting carbon assessments, GreenPlaces recommends that client's include any verifying
documentation of carbon emissions, REC and carbon credit purchases as applicable.

Statement of Limiting Conditions
1. This Carbon Assessment is valid only for the stated purpose and as of the date of its

completion.
2. Information provided by the client or its representatives has been accepted by

GreenPlaces without verification and is not audited, reviewed, or otherwise validated.  The
carbon footprint arrived at herein is based on such information.

3. GreenPlaces has obtained certain information regarding GHG from public sources that it
believes to be reliable.  However, GreenPlaces makes no representation regarding the
accuracy or completeness of such information and has not taken action to corroborate
such information.

4. This Carbon Assessment does not constitute an environmental site assessment, and
GreenPlaces takes no responsibility for identifying any actual or potential environmental
liabilities or contamination on or associated with the Client’s property.

5. The prior written consent of GreenPlaces is required before all or any part of the contents
of this Carbon Assessment may be disseminated to the public or reproduced or
distributed to any third parties.  Any modification of this Carbon Assessment requires the
prior written consent of GreenPlaces.  This Carbon Assessment is copyright © 2022,
GreenPlaces.  All rights are reserved.
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