Center for Sustainable Development

College of Charleston
Greenhouse Gas Emissions Inventory
Fiscal Year 2019

Completed By:
Darcy Everett, M.A., Sofia Troya, Mya Belden and P. Brian Fisher, PhD
College of Charleston, Center for Sustainable Development
June 2020

Table of Contents
Completed By:

1

Table of Contents

2

Acknowledgements

4

Executive Summary

5

Methods

7

SIMAP

7

Emissions
Emissions by Scope

8
9

Scope 1

9

Scope 2

10

Scope 3

10

Emissions by Source

11

Energy: Purchased electricity, natural gas and other fuels

12

Transportation: Staff / student travel and commuting

13

Agricultural Sources

16

Refrigerants & Chemicals

16

Wastewater

16

Solid Waste

17

Paper

18

Institutional Comparisons

18

Recommendations

19

Procedural

19

Operational

20

Institutional

21

Behavioral

22

Appendix A: Important Terminology

24

Appendix B: Emissions Factor Version

27

References

28

2

3

Acknowledgements
The College of Charleston’s campus community is vital to the creation of the FY19
Greenhouse Gas Emissions Inventory. The support, cooperation, and time dedicated by
these valued colleagues made this report possible. The Center for Sustainable
Development extends our deepest thanks and appreciations.

Brenda Burbage

Brendan Laubner

John Gilley

Cynthia Washington

John Holladay

Dee Ann Cole

Milton Langley

Jason Gates

Bryan Glover

John Morris

Verneil Phillips

Tracy Bates

Walter Bonifay

Gene Sessoms

Craig Jones

Stephanie Clark

Michael Turner

Stephanie Todt

Pat Fillippa

Thomas Woelfel

Sean Van Hannegeyn

Caroline Donahue

4

Executive Summary
In fiscal year (FY) 2019, the College of Charleston produced 49,073 metric tons of
greenhouse gas (GHG) carbon dioxide equivalents (mtCO2e). This is comparable to the
annual greenhouse gas emissions from a 1,141-home neighborhood (University of
Michigan, 2017). Emissions decreased by nine percent between FY15 and FY19, with the
largest reductions occurring in purchased electricity, directly financed travel, and solid
waste generation. The largest source of emissions produced by the College was energy
production at 51% of total emissions (Figure 1). Energy production includes purchased
electricity through Dominion Energy (88%) and from the combustion of natural gas,
propane, and distillate oil (12%). The next two significant sources of the College’s emissions
are employee / student air travel and daily commuting. These account for a combined total
of approximately 41% of the College’s emissions. The remaining 9% of emissions are a

Figure 1: FY19 Greenhouse gas emissions by type
*Energy includes electricity and natural gas, propane and distillate oil.
**Other transportation includes personal mileage reimbursement, rental car/charter bus mileage and College owned vehicle
mileage
***Other emissions includes paper purchased, refrigerants, agriculture, fertilizer application, and T&D losses

result of wastewater and solid waste production, fueling and operating the College’s fleet of
vehicles, ground travel transportation, paper consumption, refrigerant usage, livestock
(horses), fertilizer application and transmission and distribution (T&D) losses. T&D
emissions represent the electricity generated, but not received by the end user.
Table 1 provides a comparison between FY15 and FY19, indicating which emissions
increased and decreased. The energy sector represents the largest decrease. This can most
likely be attributed to a continued growth in regional cleaner energy sources, and is
5

discussed in more depth in the Emissions Scope 2 section. Similarly, emission decreases
occurred in air travel, solid waste disposal, and commuting. The only increases in College
emissions are from “other” emissions, which includes refrigerants, fertilizer application, and
paper purchasing. This particular increase in emissions is a result of additional refrigerant
usage in FY19, and may be a result of improved data tracking.

Energy
Air Travel
Commuting
Other Transportation
Wastewater & Solid Waste
Other Emissions

2015 mtCO2e 2019 mtCO2e
27,472.91
25,099.17
11,138.94
10,014.77
10,198.66
9,533.85
592.78
459.92
2,913.69
2,119.46
1,652.77
1,845.41

Difference
-2,373.74
-1,124.17
-664.81
-132.86
-794.23
192.64

Table 1: Emissions comparison between FY15 and FY19

This overall downward trend in emissions is promising, and with a large scale energy
savings project underway in Facilities Management, the College can expect to see this trend
continue. Moreover, this energy savings project is particularly vital in maintaining our
downward trend in emissions related to electricity and natural gas because the actual
consumption of these commodities has slowly started to increase in the past three years.
Implementing energy efficiency projects on campus will continue to support a strong
reduction in the campus’ largest emissions source. Solid waste generation is another
category where increased monitoring is needed to continue the downward trend. The most
recent three years indicate a slow trend upwards of solid waste generation, even though
emissions have decreased significantly since the College’s first GHG inventory in FY11.
Compared to peer southeastern institutions, the College is in the mid-range for total
emissions and for per capita mtC02e. The College has one of the lowest Scope 1 emissions
of the comparable schools. This may be due to our small campus footprint and minimal
vehicle fleet, or the relatively mild climate reducing the need for as much natural gas
heating during the winter months.
As signatories of the Second Nature Presidents Climate Commitment, the College has
committed to integrating carbon neutrality with climate resilience and using a systems
approach to mitigate and adapt to a changing climate. This inventory is an important step
in that commitment. The College has also committed to carbon neutrality by 2050 as part
of the Center for Sustainable Development’s Sustainability Action Plan (SAP). This plan
identifies key strategies for reaching carbon neutrality such as GHG management, energy
demand, and supply and transportation. This report, a key GHG management indicator,
includes a deeper exploration of how this inventory was completed, data analysis, trends,
and recommendations for next steps.
6

Methods
This GHG inventory takes into account emissions from July 1, 2018 to June 30, 2019. The
process involved three stages: data collection, data input, and analysis. Staff and interns at
the Center for Sustainable Development used the University of New Hampshire's
Sustainability Indicator Management and Analysis Platform (SIMAP) to calculate emissions.
SIMAP is the recommended tool for higher education institutions to use for their GHG
emissions inventories.

SIMAP
SIMAP, a carbon and nitrogen-accounting platform, is a tool that helps over 1,500
educational institutions track, analyze, and improve their carbon footprints to meet their
sustainability goals in an effective and efficient way. The platform provides services to
create a baseline, benchmark performance, create reports, set goals, and analyze progress
made from year to year using the most accurate and widely accepted methodologies
among policymakers. Carbon dioxide emissions from generating power, treating waste,
daily commuting, and paper usage are taken into account, and nitrogen emissions from
food service, energy use, transportation, and ground fertilizer are also recorded to help
institutions limit their contribution to climate change and enhance air and water quality.
This tool facilitates the collection, analysis, and presentation of greenhouse gas emissions
so that institutions can assess their level of impact. SIMAP also helps institutions make
projections for the future and set reductions trajectories within their climate action plans.
The SIMAP carbon footprint measure is based off of the Intergovernmental Panel on
Climate Change workbooks, and accounts for all six greenhouse gases—carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride—
that are emitted from campus activities.
The nitrogen footprint is a measure of reactive nitrogen emitted from resource
consumption across campus activities, mainly from food production and fossil fuel
combustion. Reactive nitrogen includes water pollutants, such as nitrate and ammonium,
and air quality pollutants, such as ammonia, nitrogen oxide, and nitrous oxide. Reactive
nitrogen can generate a combination of smog, acid rain, and eutrophication, all of which
consequently aid in climate change.
Combining nitrogen and carbon footprints is an effective reduction strategy in that by
reducing one, the other also decreases. This strategy results in more successful mitigation
efforts. Taking the nitrogen footprint into consideration allows institutions to assume
responsibility for their impact on biodiversity loss, water quality, and air quality (UNH,
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2018). Figure 2 shows a comparison between the College’s carbon and nitrogen footprints
for FY19.

Figure 2: Carbon versus nitrogen footprints
*Energy includes electricity and natural gas, propane and distillate oil.
**Other transportation includes rental car mileage and College owned vehicles.
***Other emissions include paper purchased, refrigerants, agriculture, fertilizer application, and T&D losses.

Emissions
The College of Charleston emitted 49,073 mtCO2e during FY19. In order to compare FY19
with the three previous GHG inventory reports, all prior College GHG inventories were
imported into the new SIMAP software using the most up to date emission factors
available. Emissions factors are updated by SIMAP over time as data, policies, and new

Figure 3: FY total emissions and scope comparison

best practices emerge. Due to these updates, the total emissions for FY11, 13, and 15 in this
report differ from the previously published College of Charleston reports. Calculated with
the updated emissions factors, FY11 operations produced 51,867 mtCO2e, FY13 produced
55,219 mtCO2e, and FY15 produced 53,970 mtCO2e (Figure 3). Overall, emissions are on a
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downward trend since FY13. In the following sections, emissions by scope and sources are
discussed, providing deeper insight into the College’s footprint.

Emissions by Scope
To calculate the total campus emissions generated, boundaries were set to correlate all
anthropogenic campus activities with their associated carbon and nitrogen footprints. The
boundaries are identified and defined by SIMAP. The College set two required boundaries,
organizational and operational, in order to complete this inventory. The organizational
boundaries define w
 here emissions are managed and the operational boundaries define
which emissions are managed.
Organizationally, the College chose to use the control approach which measures emissions
from operations the College has practical control over. This may include owned and/or
leased facilities. The control approach was chosen because the College has the most
opportunity to make positive changes in these facilities moving forward. It is important to
set such organizational boundaries to generate comprehensive, accurate, and actionable
results. The purview of this inventory includes the College’s campus facilities, both main
and satellite, as well as the campus population of 9,575 students, 1,179 staff, and 879
faculty. One facility is omitted from the inventory, which is the leased Harborwalk building;
the College does not have operational or financial control within that space so it was
excluded from the inventory.
Operationally, the College chose to measure emissions from all three inventory scopes.
These scopes are an accounting tool created through the internationally recognized GHG
Protocol and integrated into SIMAP. Scope 1, scope 2, and scope 3 emissions represent
operations that fall within three different levels of responsibility of an organization. This
approach assumes that an organization’s responsibility for emissions is directly tied to that
organization’s control over or ownership of the source of those emissions. Scope 1
emissions are considered direct emissions, or emissions that are owned or can be directly
controlled by the College. An example is the College’s fleet of vehicles. The College has
direct control over what types of vehicles are purchased. Scope 2 emissions are i ndirect
emissions resulting from the purchase of electricity.
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Figure 4: FY19 emissions by scope

Scope 3 emissions are o
 ther emissions that are attributable to the operation of the
College, but are not controlled by the College. An example of scope 3 emissions is the
waste produced by the employees and students on campus. That waste is a by-product of
operating a place of learning, but the College cannot control all ‘types’ of waste that may be
brought onto campus. Figure 4 shows the breakdown of emissions by scope for the FY19
GHG inventory.

Scope 1
Scope 1 emissions include direct campus emissions from stationary and mobile sources
owned and controlled by the institution, such as natural gas, fugitive emissions generated
from fertilizer use, or chemicals and refrigerants (UNH, 2018). Emissions factors are used to
calculate the standard rate of emissions per unit of activity. The most recent version for
each source of emissions is included in Appendix B. Table 2 indicates which categories
were included in this FY19 inventory.

Scope 1

Definition

Included in FY19?

Stationary fuels

Includes all emissions from stationary fuel combustion mostly oil, coal, or natural gas for heating buildings.

Yes

Transportation fuels

Includes emissions from any vehicles that are owned
and operated by an institution.

Yes

Fertilizer

Includes emissions related to fertilizer application on
fields and grounds.

Yes

Animals

Includes the methane and nitrous oxide emissions from
agriculture.

Yes
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Refrigerants and chemicals

Includes emissions related to refrigerant used in the
operation of air conditioning systems.

Yes

Table 2: Scope 1 emissions definitions and FY19 GHG inventory inclusion

Scope 2
Scope 2 emissions consist of indirect emissions from sources such as purchased electricity
or renewable energy, which are either market-based or location-based (UNH, 2018). Similar
to the organizational boundaries discussed earlier, the College must choose to use market
or location-based emissions for the calculation of scope 2. Market-based emissions are
used if an organization curates their own electricity purchases. For example, if the College
purchased electricity specifically from a solar farm or some other form of “green”
electricity, a market-based method would be appropriate. Alternatively, location-based
emissions are used when an organization uses whatever mix of electricity is offered in a
geographical area. Since the College uses the electricity provided by the local power grid,
location-based emission factors are used in this inventory. These emissions are calculated
using the EPA’s Emissions & Generation Resource Integrated Database (eGRID) subregions.
The eGRID database is a comprehensive source of localized electric power data. South
Carolina is in the SRVC eGRID subregion, which includes South Carolina, North Carolina,
and a portion of Virginia and West Virginia. The EPA has assigned the SRVC subregion an
emissions factor based on the portfolio of power production in this geographic location.
This emissions factor is then used to calculate the GHG emissions from the College’s
purchased electricity in SIMAP (EPA, 2018).

Scope 2
Purchased electricity,
steam/chilled water

Definition
Emissions from purchased electricity used to
power lights, computers, refrigeration, HVAC
units and more.

Included in FY19?
Yes

Table 3: Scope 2 emission definitions and FY19 inventory inclusion

Scope 3
Scope 3 indirect emissions are the upstream and downstream actions that occur as a result
of the College’s operations. SIMAP identifies eight actions that comprise the scope 3
emissions of an institute of higher learning including: commuting, directly financed travel,
study abroad air travel, student travel to/from home, food, paper, solid waste, and
wastewater. Emissions are generated from each of these actions, and these actions are
required in order for the College to operate. For the FY19 GHG emissions inventory,
commuting, directly financed travel, study abroad, paper, solid waste, and wastewater are
included. Based on the data collected, scope 3 emissions are the largest category
representing 48.5% or 24,238 mtCO2e. The two remaining actions in scope 3 emissions,
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food and student travel to / from home, are being investigated to better understand the
feasibility of including these in future inventories. Food emissions were not included in the
FY19 inventory based on insufficient data. Student travel emissions were not included as
the College is developing data collection best practices by surveying other institutions.
Scope 3

Definition

Included in FY19?

Commuting

Includes emissions related to how employees and
students travel to and from work and school.

Yes

Business travel and study
abroad

Includes emissions related to travel that is paid for
by the institution but uses vehicles or other forms
of transportation not owned by the institution. Also
includes emissions related to study abroad air
travel.

Yes

Student travel to/from
home

Includes emissions related to air and vehicle miles
traveled by students traveling from home and
returning home after each semester or during
holiday breaks.

No

Food

Includes emissions related to food production,
including fertilizer, manure management, loss
pathways during food production, and more.

No

Paper

Includes emissions related to paper
manufacturing.

Yes

Waste and wastewater

Includes emissions related to landfills and
wastewater treatment.

Yes

Table 4: Scope 3 emission definitions and FY19 inventory inclusion

Emissions by Source
SIMAP and most greenhouse gas emission calculation software also break down emissions
by source. The source is the activity by which the greenhouse gases are released. For
example, the College’s vehicle fleet is a source of emissions. Determining the source
provides a deeper understanding of where interventions can occur on campus to reduce
emissions. This section provides insight into the various emissions sources and their
corresponding trends over time.

Energy: Purchased electricity, natural gas, and other fuels
The College consumed a total of 277,576 million British Thermal Units (MMBtu) of energy in
FY19, including purchased electricity, natural gas, propane, distillate oil (generator fuel), and
direct transportation fuel (fuel used in College owned vehicles.) The majority of the energy
consumed (84%), including T&D losses, is a result of purchased electricity that comes from
Dominion Energy (Figure 5). The emissions from purchased electricity have trended
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downward, as seen in Figure 6, however purchased electricity kilowatt hours have trended
slightly upward over the past 10 years. The downward trend in emissions can mainly

Figure 5: Total Energy Consumption in FY19
*Other Fuels include: propane, distillate oil and transportation fuel in College owned vehicles

be attributed to a “cleaner” energy supply. In fact, according to the U.S. Energy Information
Administration, South Carolina’s consumption of natural gas has quadrupled in the past
decade (EIA, 2019). In 2018, natural-gas fired power plants exceeded coal-fired power
plants for the first time. Although natural gas is still a fossil fuel, it emits 50 to 60 percent
less carbon dioxide than coal (Union of Concerned Scientists, 2014). Renewable energy is
growing in South Carolina and now represents approximately six percent of total generated
electricity. Dominion’s portfolio of renewable energy includes hydropower, biomass, and
solar energy. The transition away from coal-fired power plants towards “cleaner” energy
sources has supported the College’s downward trend in emissions related to purchased
electricity.

Figure 6: Purchased electricity use and GHG emission trendline
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The College’s consumption of electricity has increased from FY11 to FY19, but the largest
growth was seen between 2017 and 2019 (Figure 6). The Rita Hollings Science Center
reopened in June 2018, and is a 149,000 square foot building that consumes a large
amount of electricity, which could account for a portion of that increase. Natural gas usage
similarly increased between the years of 2017 and 2019 (Figure 7). The College’s Facilities
Management department is implementing an Energy Savings contract that will result in
significant energy conservation measures over the next ten years. The contract will cover
lighting retrofits, HVAC and plumbing improvements, and more. The consumption of
purchased electricity, natural gas and water should begin to fall as those measures are
installed and become operational.

Figure 7: Natural gas consumption and GHG emission trendline

Transportation: Staff / student travel and commuting
Transportation is the second largest category of emissions for the College and includes
directly financed ground and air travel, study abroad air travel, and commuting emissions.
Directly financed ground (charter bus, rental car, personal mileage) and air travel is travel
conducted by staff and students on behalf of the College. This includes student athletes
and coaches traveling to games, faculty members traveling to present research, or staff
members attending a conference. Directly financed ground and air travel decreased in
emissions between FY15 and FY19, while study abroad stayed fairly consistent. In FY19,
close to 1,000 students studied abroad in 47 different countries. As seen in Figure 8, study
abroad air travel and staff/faculty/student air travel account for the vast majority (96%) of
emissions related to College travel.
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Figure 8: Travel Emissions
Study abroad includes air miles for student study abroad trips.
Air: Staff/Faculty includes air miles by staff/faculty taking CofC related trips.
Air: Student includes air miles by students taking CofC related trips.
Ground includes all mileage reimbursed by CofC and rental car mileage for CofC related trips.
Charter bus includes all miles made by bus / executive vans on behalf of CofC faculty, staff and students.

Emissions from employee and student commuting play an equally large role in the FY19
GHG inventory. In FY19, faculty, staff, and students commuted a combined total of 29
million miles. The modes of commuting include automobile, bicycle, carpool, public bus,
and walking. Figure 9 shows the percentage of total miles traveled by each mode and by
each population. Student’s most used modes of transportation include walking and biking.
Faculty’s most used modes of transportation include carpooling, biking and personal
vehicles. And, staff’s most used modes of transportation include public bus, carpooling and
personal vehicle.
Emissions produced per mode of transportation and as a percentage of each population
are shown in Figure 10. Faculty commuting generated 653 mtCO2e, which is 1.3% of total
emissions. Staff commuting generated 2,070 mtCO2e, which is 4.2% of total emissions, and
student commuting generated 6,812 mtCO2e, which is 13.9% of total emissions. Students
traveled the most miles, accounting for 21 million total miles traveled in the fiscal year.
Commuting overall comprised a little more than 19% of total GHG emissions. In
comparison to the FY15 GHG inventory, commuting emissions have decreased 6.5% from
10,199 mt in FY15 to 9,533 mt in FY19.
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Figure 9. Total miles commuted per mode of transportation shown as a percentage of total miles for students, staff,
and faculty.

A commuter survey was administered to the entire campus community in order to gather
data on the frequency of the modes of transportation used, and to create Figures 9 and 10.
The more than 900 individual responses were broken down into the average number of
commuting days and the modes of transportation used per faculty, staff, and student.
Exact distances were calculated based on the origin zip codes that respondents provided
and the destination zip codes of each campus location. The zip codes were converted into
coordinates in the form of degrees, minutes, seconds, and then converted into radians. The
value in radians was then used to calculate the distance between the origin and destination
of every response.

Figure 10. mtC02e emitted per mode of transportation shown as a percentage of total mtCO2e for students, staff and
faculty.
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Agricultural Sources
Agricultural sources are responsible for 0.02% of the College’s FY19 GHG emissions, and
come from two main activities: the ownership and maintenance of horses and fertilizer
application. Methane is released by animals through microbes in their guts, as well as
through decomposing manure. The 12 horses owned by the College’s equestrian team are
responsible for 60% of the total agricultural emissions. Fertilizer application makes up the
remaining 40%. When applied to the ground, only 30% of a fertilizer’s nitrogen is retained.
The remainder enters the environment and volatizes, which releases greenhouse gas
emissions (UNH, 2018). The Facilities Management’s Grounds team applies fertilizer on the
main campus and at Patriot’s Point to maintain landscaping and athletic fields, and to
reduce pests. As expected, agricultural sources have a much larger impact on emissions if
looking purely at the nitrogen footprint of FY19 emissions. Fertilizer and animal husbandry
are 1.6% of total nitrogen-only emissions, a much larger percentage compared to the
carbon-only footprint (Figure 2).
A trendline is not included for agricultural sources based on contrasting data collection
processes for fertilizer usage. SIMAP requires a nitrogen percentage for each type of
fertilizer used on campus. In previous years, this nitrogen percentage was gathered by
averaging all the fertilizers used into one percentage. For FY19, each of the 24 types of
fertilizers were entered individually into SIMAP allowing for a more accurate emissions
account.

Refrigerants & Chemicals
The chemicals included in this source of GHG emissions are perfluorocarbons (PFCs),
hydrofluorocarbon (HFCs), and sulfur hexafluoride. These chemicals are typically used in
the manufacturing of coolant and refrigerant, and are a component of campus GHG
emissions as a result of air conditioning and refrigeration systems. In FY19, the College
used approximately 800 gallons of different chemical refrigerants, comprising 1.2% of total
GHG emissions. Similar to agricultural sources, data collection for refrigerant and chemical
usage was inconsistent in the past, and thus no trendline is included. There is a
recommendation at the end of this report for a more formalized data collection process
moving forward.

Wastewater
The College of Charleston consumed 1.3 million gallons of water during FY19, resulting in
GHG emissions of 55 mtCO2e. This is approximately 0.1% of total GHG emissions. The
trendline for water consumption has generally increased since FY11 (Figure 11), and has
increased sharply since FY15.
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Once water is consumed at the College, it travels through sewers and pipelines to
Charleston Water’s wastewater treatment plant. Charleston Water uses an aerobic water
treatment system, in which oxygen is circulated through the wastewater to encourage
bacteria to break down the waste (UNH, 2018). The operation of wastewater treatment
plants directly releases carbon dioxide, methane, and nitrous oxide, all of which are GHG
emissions. Wastewater treatment plants also require continuous electricity to operate,
which is an additional indirect source of emissions. When looking purely at the nitrogen
footprint of the campus, the nitrous oxide produced by wastewater treatment plants is the
largest source of indirect campus nitrogen emissions, representing 60% (Figure 2).

Figure 11: Wastewater GHG mtCO2e trendline

Solid Waste
Municipal solid waste from the College is currently landfilled at Bees Ferry Landfill, which is
owned and operated by Charleston County. Construction and debris waste is landfilled at
the Spring Grove Landfill in North Charleston. Waste disposal data is collected from weight
tickets provided by the College’s waste hauler, Republic Services. Solid waste is responsible
for approximately 4% of FY19 GHG emissions. These emissions are based on the methane
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Figure 12: Solid Waste GHG mtCO2e and net tons trendlines

released from the decomposition of solid waste. Between FY11 and FY17, there was a
significant decrease in solid waste generated by the College (Figure 12). There were many
operational and institutional steps taken that aided in this downward trend. Structurally,
the removal of trash compactors and centralized trash collection points on campus
reduced the volume of trash. Institutionally, the creation of the first Office of Sustainability
and a zero waste directive were critical steps in creating additional human resources that
could begin to implement programs on campus to avert and divert waste.
However, even with the improved operational and institutional programs, solid waste
generation has slowly started to increase over the past three years. It is imperative to
continue monitoring and working towards reversing this upward trend.

Paper
In FY19, the College of Charleston used approximately 100,000 pounds of paper
representing 119 mtCO2e or 0.2% of total GHG emissions. Eighty-four percent of that
100,000 pounds was recycled content paper. Paper usage has trended down with a 21%
reduction in emissions between FY13 and FY19. Over these eight years, the campus has
seen a continuous movement towards ‘paperless’ operations and the introduction of a
tracking software called Papercut. Papercut tracks all paper used in the student printers at
the Addlestone Library and the Education Center. Students are now limited to 300 free
printed pages per semester through this program. All data for paper purchased by the
College was provided by Procurement. The 100,000 pounds of paper includes all printer
paper, but does not include minor paper purchases, such as legal pads. As data collection
improves, future inventories may be able to include the other purchases.
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Institutional Comparisons
In order to adequately compare College of Charleston’s FY19 GHG emissions to other
colleges in the United States, several factors were taken
into account, primarily the location of other universities,
as well as their enrollment sizes.
Institutions from three other states located in the
Southeastern region of the U.S. were selected based on
their proximity and similar climates. As shown in Figure
13, the states selected include Florida, Georgia, and North
Carolina. Higher education institutions located in upstate
South Carolina were also used for the comparisons.

The other important factor to consider was the enrollment size of the comparable
institution. The universities selected have an enrollment size between 2,500 and 20,000
students, which puts the College in mid-range compared to these institutions.
Furthermore, only those institutions with greenhouse gas emissions reports between the
years of 2017 and the performance year of 2019 were selected. A three-year range was
chosen given that most universities have not completed a 2019 GHG emissions inventory.
Based on this criteria, seven institutions were chosen to evaluate and compare to the
College, as seen in Table 5.
Year

Institution

FTE Students

Scope 1
mtCO2e

Scope 2
mtCO2e

Scope 3
mtCO2e

Total
mtCO2e

Per
Capita
mtCO2e

Per 1,000
sq ft
mtCO2e

Square footage
2019

Elon
University

6,791
3,116,353

6,579

12,689

20,576

39,844

5.9

12.7

2017

Wake Forest
University

7,591
5,262,659

15,374

26,887

None
reported

42,261

5.6*

8.0*

2019

College of
Charleston

9,575
3,616,015

3,652

22,127

23,293

49,073

5.1

13.6

2017

University of
West Georgia

13,733
2,634,751

48,505

19,660

None
reported

24,511

1.8*

9.3*

2017

UNC
Wilmington

16,487
3,978,116

9,963

36,543

39,144

85,650

5.2

21.5
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2018

University of
Miami

17,003
9,936,736

10,156

94,660

52,764

157,580

9.3

15.9

2018

Appalachian
State

18,295
5,288,095

18,496

28,442

22,301

69,239

3.8

13.1

2018

UNC
Greensboro

19,653
6,506,385

22,264

44,505

16,877

83,646

4.3

12.8

2019

Furman
University

2,919
2,280,243

5,461

9,475

3.030

17,966

6.2

7.8

Table 5: GHG Emission comparisons to similar institutions
*These institutions do not include Scope 3 emissions in their annual inventory.

Table 5 is organized by enrollment size, in ascending order. Each university reported their
emissions by scope, which were then added up to give a total mtCO2e value. The second to
last column on the right displays emissions per capita, which was calculated by dividing the
total mtCO2e value by the student enrollment size of each institution. The last column
illustrates the emissions per 1,000 square feet of gross building space.
College of Charleston’s emissions are mid-range compared to those institutions that are
similar in size. In FY19, the College produced GHG emissions at a rate of 5.1 mtCO2e /
full-time equivalent (FTE) student and 13.6 mtCO2e / 1,000 sq. ft. It is important to note that
this data normalization can be impacted by the type and function of the institution as well
as their GHG inventory protocol. For instance, the University of West Georgia and Wake
Forest University only include scope 1 and scope 2 emissions in their total GHG footprint.
Additionally, the University of Miami is a private research college with an expansive
building footprint that results in high energy use intensity. Nevertheless, the College of
Charleston performs well when compared to these peer institutions.
The College has also improved its performance when comparing internally over time (Table
6). The internal mtCO2e/1,000 sq. ft. metric has decreased over the past six years,
indicating an improvement in energy efficiency. The College’s building footprint is fairly
stable, so as increased efficiency is achieved, this number should continue its downward
trend. The mtCO2e / FTE metric has also remained fairly steady with a very small decrease
from FY15. This may be a result of an overall decline in student growth over the past two
years. Full-time equivalent students are down approximately 9% from FY13. However,
these ratios indicate the College is moving in the right direction in reducing emissions
across campus.
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mtCO2e /
FTE student

mtCO2e /
1,000 sq ft

FY13

5.2

15.5

FY15

5.2

14.4

FY19

5.1

13.6

Table 6: College of Charleston per capita GHG emissions over time

Recommendations
The following recommendations are based on the data compiled for this GHG inventory, as
well as, data from previously completed inventories. It is critical that the College continue
monitoring and tracking the campuswide GHG emissions that are generated as a result of
its operations, and begin making commitments to reduce those emissions moving forward.
As part of the Presidents’ Climate Commitment, the College has committed to carbon
neutrality and resilience as being top priorities. The recommendations below are grouped
based on procedural, operational, behavioral, or institutional in nature.

Procedural
Expand scope of GHG inventory
As improved data and technology become available, GHG inventories have broadened to
include new categories of emissions factors focusing on the full value chain of an
institution. There are two major SIMAP categories the College did not include in FY19’s
inventory: food production and student travel to and from home. The College’s dining
services provider, Aramark, operates 11 locations across campus and has an expansive
catering operation as well. Although not included, food is a critical component of both the
carbon and nitrogen footprints of the College. Work should begin now to ensure emissions
from food can be included in the next GHG inventory. In addition to food production,
student travel to and from home is another area to investigate as a scope three emission.
As mentioned previously, it would behoove the College to look at best practices from other
higher education institutions to calculate these emissions.
In addition, further supply chain emissions should be investigated, such as technology and
paper. The supply chain of the College is enormous, and represents huge opportunities for
carbon emission reductions. The College should work closely with the School of Business’
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Supply Chain and Information Management majors to identify student projects to
investigate these opportunities.

Standardized data collection and reporting
Echoing recommendations from the FY13 and FY15 reports, a continued effort around
standardizing data collection for this report, as well as other reporting required for the
Center for Sustainable Development, is paramount. In many cases, when the data required
for this report was obtained, it was not in a format that was easily translatable, it required
multiple back-and-forths with the department, or it was not complete. This is not efficient
for the Center nor the department who has the information needed. As this report will
continue to be published on a bi-annual (at the minimum) basis, it is imperative the Center
for Sustainable Development and the departments who control the data collaborate to
create beneficial data reporting frameworks. This will hopefully reduce data inconsistencies
moving forward.

Operational
Energy, energy, energy
Energy consumption is the largest contributor to the College’s GHG emissions. Purchased
electricity is the single largest source, accounting for 44% of total annual emissions (Figure
1). This is where the biggest impact can be made. The College’s Facilities Management
department is embarking on a campus-wide Energy Savings contract. Within a year, three
detailed energy audits will be completed by three different contractors. These audits will
look at energy conservation measures related to lighting, mechanical systems, plumbing,
and operational efficiencies. The College will select one contractor to begin implementing
these energy conservation measures across campus over a ten year period. Although this
project will investigate energy conservation improvements for all existing buildings, the
College should also develop energy conservation and green building protocols and policies
for future construction and renovations.
A tool such as life cycle cost analysis (LCCA) should be implemented when evaluating the
purchase of new energy and water using products. LCCA looks at the total cost of
ownership of a product, including, but not limited to future costs, energy use, and
environmental and social costs. (AASHE, 2020). This type of analysis is critical in planning for
the next 250 years of the College of Charleston. In addition to LCCA, energy and water use
standards should be developed as part of the design guidelines for the College.

Engage in partnerships to enhance existing alternative transportation options
In order to decrease the emissions generated from commuting to and from campus,
greater options and incentives must be provided for faculty, staff, and students to use
environmentally-friendly modes of transportation. There is a need for expansion within the
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public transportation sector with demands for greater flexibility and efficiency in bus
schedules, routes, and safety at bus stops. In addition, there needs to be safer bike
infrastructure for those individuals who bike to work. In order for these larger structural
changes to occur, the College must work with its local partners, like CARTA, Charleston
Moves, and CAJM, to advocate for its employees and students. By creating and continuing
these partnerships, the needs of the campus community will be recognized and resolved.

Offset study abroad emissions
Air travel related to study abroad is the third largest total source of emissions of the
College of Charleston (Figures 1 & 8). It is also a very special and unique learning
opportunity that students can take advantage of during their tenure at the College.
Therefore, it is critical to find ways to offset emissions for this source.
The primary greenhouse gas emitted from air travel is carbon dioxide (CO2). While a
carbon offset will not directly eliminate emissions from flying, it is an essential way to
reduce and sequester CO2 emissions. An organization, such as an airline, can accomplish
offsetting carbon emissions by measuring the amount of CO2 produced by a single flight
and then investing in a project that will reduce an equivalent amount of emissions. These
types of projects include reforestation projects, in which trees act as biological sinks,
supporting energy efficiency programs, or simply investmenting in renewable energy.
Since the College’s study abroad programs will continue to gain popularity, the institution
should develop an offset program to make up for its share of emissions. The College could
potentially purchase verified carbon offsets which would reduce the net amount of
greenhouse gas emissions. Another option could include creating a program encouraging
study abroad students to purchase their own carbon offsets and offering a form of
compensation for their sustainable initiatives.

Investigate Stono Preserve as a carbon sink
A carbon sink is a natural space that has the ability to absorb carbon dioxide from the
environment, examples include oceans, forests, and wetlands. The College owns
approximately 880 acres of the Stono Preserve that includes acres of long-leaf pine forest,
marshes, and wetlands. In order to investigate the Preserve as a possible carbon
sequestration site, studies need to be completed on the property. SIMAP recommends a
program called i-Tree that quantifies urban forest structure, environmental effects, and
other ecosystem services. Field studies are required to look at tree species and other data
points. The College should investigate implementing i-Tree as a possible student project in
partnership with Stono Preserve and the Center for Sustainable Development.

Centralize waste collection
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As indicated in Figure 12, waste generation has started increasing over the past three fiscal
years. In order to combat this trend, structural changes to the waste collection on campus
are recommended. Currently, every College employee is provided with a trash can at their
desk, but not every employee is provided with a recycling bin. There is no infrastructure
standard for the waste and recycling bin size, shape, color, or type. The current system is
set up where custodial team members empty all desk side trash bins daily, taking up a
tremendous amount of time and resources. The College should centralize waste and
recycling collection, and introduce a mini-trash bin system. Each employee is provided a
recycling and mini-trash bin at their desk. Custodial team members only empty centralized
waste and recycling stations while employees are responsible for emptying deskside bin(s)
into the centralized stations. These centralized waste and recycling stations also offer
locations to provide real-time education about what can be recycled on campus, and
engage employees in waste reduction on campus.

Duplex printing
The College of Charleston is already on the right path to reducing paper consumption. As
mentioned earlier, paper usage is on a decline, showing a 21% reduction between FY13 and
FY19. In order to continue this trend and to decrease emissions even further, we suggest
the institution require all printers on campus to have a default setting of “duplex” rather
than single sided printing. This will not only reduce the amount of paper used, but also cut
down the costs of purchasing paper. A resolution was recently passed by members of the
Student Government Association showing that there is student support for this change to
be made for FY21.

Institutional
Upstream funding model
There is an impact, whether fiscally, environmentally, or socially, of every operation on the
College of Charleston’s campus. For instance, when a new desk is purchased, the end life of
that desk is not accounted for from a fiscal or environmental perspective. Eventually, once
the desk breaks or is no longer needed, it will be removed by College staff members, driven
to Central Stores where it’s warehoused, and then eventually thrown away, or hauled
somewhere else. There is a cost to each of those steps and that cost puts a significant
burden on multiple departments. There are also GHG emissions that can be attributed to
each of those steps, including driving a vehicle to and from campus, the electricity used to
operate Central Stores, and the emissions from the landfill operations where the desk may
eventually end up.
It is critical to recognize the full life cycle of impacts each operation has on campus. The
University of Kentucky recognized this in 1990, and enacted an environmental surcharge
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that is assessed to the purchase of tangible items that will most likely end up in the waste
stream (Tedder & Eldridge, 2019). This spreads the financial burden of waste management
across the University and in the process recognizes that one or two departments are not
the sole cause of all the material thrown away. Based on this successful program model,
the College should investigate something similar and take it a step further to look at the life
cycle impact of operational carbon emissions. The electricity needed to power a building,
the food required for catering an event, and the vehicles used to drive around campus all
have an emissions impact. If the College is committed to carbon neutrality, the cost of
reducing and offsetting these emissions needs to be equally shared across the College.

Investigate alternative transportation incentives
Once additional environmentally-friendly modes of transportation are more available and
accessible to all members of the campus community, incentives should be available for
faculty, students, and staff that walk, bike, carpool, or utilize public transportation to
commute to campus. These incentives can be relatively simple and there are many
Alternative Commuting Incentive programs that can be modeled for the College. For
example, Loyola Marymount University offers a rainy day pass for bike commuters who
prefer not to bike in the pouring rain, and Emory University has an ‘Occasional Use Parking
Permit’ that provides a parking permit for 12 days a semester. Our neighbors at the
Medical University of South Carolina have a similar 12-day permit option. Programs like
these should be investigated to offer more flexibility to commuters who may want to bike,
ride the bus, or walk, but may sometimes need a car.

Behavioral
Design and implement sustainable behavior change campaigns
Behavioral change is equally as important as the operational and institutional
recommendations included in this GHG inventory. Without the support and buy-in from the
employees and students at the College, we can only move halfway towards our goals. There
are many different areas where behavior change should be addressed, three of which are
the most feasible and impactful options are discussed below:
●

●
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Waste: Continued support of the zero waste goal at the College is imperative.
Updated signage, zero waste trainings, and the inclusion of zero waste education for
new employees and students is necessary to keep the College moving towards its
goal.
Alternative transportation: In tandem with increased partnerships and possible
incentives, there must also be a normalization of alternative transportation. Make
the behavior of taking a bus to and from school the norm, not the exception. This
requires behavior change as a result of education and the right tools, like apps and
services available to the College community.

●
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Energy: As the Facilities Management Energy Savings Audit continues to move
forward, it will be imperative to educate members of our campus community about
the energy conservation measures being installed and how they can do their part to
also conserve energy in their office, classroom, or dorm room.

Appendix A: Important Terminology
Air pollution

One or more chemicals or substances in high enough concentrations in the air
to harm humans, other animals, vegetation, or materials. Such chemicals or
physical conditions (e.g. excess heat or noise) are called air pollutants.

Alternative
energy

Energy derived from nontraditional sources (e.g., compressed natural gas,
solar, hydroelectric, wind).

Anthropogenic

Human made. In the context of greenhouse gases, emissions that are
produced as the result of human activities.

Atmosphere

The mixture of gases surrounding the Earth. The Earth's atmosphere consists
of about 79.1% nitrogen (by volume), 20.9% oxygen, 0.036% carbon dioxide,
and trace amounts of other gases.

Baseline
Emissions

The emissions that would occur without policy intervention (in a
business-as-usual scenario). Baseline estimates are needed to determine the
effectiveness of emissions reduction programs (often called mitigation
strategies).

Biofuel

Gas or liquid fuel made from plant material (biomass). Includes wood, wood
waste, wood liquors, peat, railroad ties, wood sludge, spent sulfite liquors.

Carbon dioxide

A colorless, odorless, non-poisonous gas that is a normal part of the ambient
air. Carbon dioxide is a product of fossil fuel combustion. Although carbon
dioxide does not directly impair human health, it is a greenhouse gas that
traps terrestrial (i.e., infrared) radiation and contributes to the potential for
global warming. See global warming.

Carbon dioxide
equivalent

A metric measure used to compare the emissions from various greenhouse
gases based upon their global warming potential (GWP). Carbon dioxide
equivalents are commonly expressed as "million metric tons of carbon dioxide
equivalents (MMTCDE)." The carbon dioxide equivalent for a gas is derived by
multiplying the tons of the gas by the associated GWP. (MMTCDE = (million
metric tons of a gas) * (GWP of the gas))

Carbon
sequestration

The uptake and storage of carbon. Trees and plants, for example, absorb
carbon dioxide, release the oxygen, and store the carbon. Fossil fuels were at
one time biomass and continue to store the carbon until burned. See carbon
sinks, fossil fuel.

Carbon sinks

Carbon reservoirs and conditions that take-in and store more carbon (i.e.,
carbon sequestration) than they release. Carbon sinks can serve to partially
offset greenhouse gas emissions. Forests and oceans are large carbon sinks.
See carbon sequestration.

Chlorofluorocar
bons

Organic compounds made up of atoms of carbon, chlorine, and fluorine,
commonly referred to as CFCs. An example is CFC-12 (CCl2F2) which is used as
a refrigerant in refrigerators and air conditioners and as a foam blowing agent.
Gaseous CFCs can deplete the ozone layer because when they slowly rise into
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the stratosphere, they are broken down by strong ultraviolet radiation, which
releases chlorine atoms that then react with ozone molecules, causing
depletion. See ozone depleting substance, fluorocarbons.
Climate change

The term "climate change" is sometimes used to refer to all forms of climatic
inconsistency, but because the Earth's climate is never static, the term is more
properly used to imply a significant change from one climatic condition to
another. In some cases, climate change has been used synonymously with the
term, global warming; scientists however, tend to use the term in the wider
sense to also include natural changes in climate.

Emission
inventory

A list of air pollutants emitted into a community's, state's, nation's, or the
Earth's atmosphere in amounts per unit time (e.g. day or year) by type of
source. An emission inventory has both political and scientific applications.

Emissions

The release of a substance (usually a gas when referring to the subject of
climate change) into the atmosphere.

Emissions
coefficient/
factor

A unique value for scaling emissions to activity data in terms of a standard rate
of emissions per unit of activity (e.g., grams of carbon dioxide emitted per
barrel of fossil fuel consumed).

Energyefficiency

The ratio of the useful output of services from an article of industrial
equipment to the energy use by such an article; for example, vehicle miles
traveled per gallon of fuel (mpg).

Fertilizer

Substance that adds inorganic or organic plant nutrients to soil and improves
its ability to grow crops, trees, or other vegetation. See organic fertilizer,
fertilization.

Fossil fuel

A general term for buried combustible geologic deposits of organic materials,
formed from decayed plants and animals that have been converted to crude
oil, coal, natural gas, or heavy oils by exposure to heat and pressure in the
earth's crust over hundreds of millions of years.

Global warming

The progressive gradual rise of the earth's surface temperature is thought to
be caused by the greenhouse effect and responsible for changes in global
climate patterns. An increase in the near surface temperature of the Earth.
Global warming has occurred in the distant past as the result of natural
influences, but the term is most often used to refer to the warming predicted
to occur as a result of increased emissions of greenhouse gases. The
consensus among scientists is that the recent global warming of temperatures
is predominantly due to human activity.

Global
Warming
Potential (GWP)

The index used to translate the level of emissions of various gases into a
common measure in order to compare the relative radiative forcing of
different gases without directly calculating the changes in atmospheric
concentrations. GWPs are calculated as the ratio of the radiative forcing that
would result from the emissions of one kilogram of a greenhouse gas to that
from emission of one kilogram of carbon dioxide over a period of time (usually
100 years).

Greenhouse

Any gas that absorbs infrared radiation in the atmosphere. Greenhouse gases
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Gas

include water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide
(N2O), halogenated fluorocarbons (HCFCs), ozone (O3), perfluorinated carbons
(PFCs), and hydrofluorocarbons (HFCs). See carbon dioxide, methane, nitrous
oxide, hydrochlorofluorocarbons, ozone, hydrofluorocarbons,
perfluorocarbons, sulfur hexafluoride.

Landfill

Land waste disposal site in which waste is generally spread in thin layers,
compacted, and covered with a fresh layer of soil each day.

Methane (CH4)

A hydrocarbon that is a greenhouse gas with a global warming potential most
recently estimated at 21 GWP. Methane is produced through anaerobic
(without oxygen) decomposition of waste in landfills, animal digestion,
decomposition of animal waste, production and distribution of natural gas and
petroleum, coal production, and incomplete fossil fuel combustion. The
atmospheric concentration of methane has been shown to be increasing at a
rate of about 0.6 % per year and the concentration of about 1.7 per million by
volume (ppmv) is more than twice its pre-industrial value. However, the rate of
increase of methane in the atmosphere may be stabilizing.

Nitrogen
Oxides (NOx)

Gases consisting of one molecule of nitrogen and varying numbers of oxygen
molecules. Nitrogen oxides are produced, for example, by the combustion of
fossil fuels in vehicles and electric power plants. In the atmosphere, nitrogen
oxides can contribute to formation of photochemical ozone (smog), impair
visibility, and have health consequences; they are considered pollutants.

Nitrous Oxide
(N2O)

A powerful greenhouse gas with a global warming potential most recently
evaluated at 310 GWP. Major sources of nitrous oxide include soil cultivation
practices, especially the use of commercial and organic fertilizers, fossil fuel
combustion, nitric acid production, and biomass burning.

Pollution

A change in the physical, chemical, or biological characteristics of the air,
water, or soil that can affect the health, survival, or activities of humans in an
unwanted way. Some expand the term to include harmful effects on all forms
of life.

Recycling

Collecting and reprocessing a resource so it can be used again. An example is
collecting aluminum cans, melting them down, and using the aluminum to
make new cans or other aluminum products.

Renewable
energy

Energy obtained from sources that are essentially inexhaustible, unlike, for
example, the fossil fuels, of which there is a finite supply. Renewable sources
of energy include wood, waste, geothermal, wind, photovoltaic, and solar
thermal energy.

T&D Losses

T&D stands for transmission and distribution. T&D losses refers to the
electricity that is generated but that does make it to the end user. The EIA
estimates 5% of electricity is lost through T&D.

Appendix B: Emissions Factor Version
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Below are the updated emissions factors used for all College of Charleston inventories
mentioned in this report. These are the most up-to-date emissions factors available from
SIMAP.
Scope 1

Emissions Factor Version

Stationary fuels

Updated data for Carbon Contents and Heating values, updated methodology for
CH4 (methane) from wood chips, pellets, and grass pellets

Transportation fuels

Updated data for Carbon Contents, Heating values and Average MPGs, CH4 and
N2O updated for gasoline and diesel vehicles to account for emissions factors and
fuel efficiency

Fertilizer

Updated to IPCC-recommended methodology for Organic and Synthetic Fertilizer

Animals

Updated methodology for beef, cows, and poultry

Refrigerants and
chemicals

n/a

Scope 2

Emissions Factor Version

Purchased electricity,
steam/chilled water

n/a

Utility consumption

eGrid 2018 report factors updated and residual emissions factors for CO2
calculated by eGrid region

Scope 3

Emissions Factor Version

Commuting

Updated Carbon Contents, Heating values and Average MPGs, CH4 and N2O
updated for gasoline and diesel vehicles to account for emissions factors and fuel
efficiency, updated electricity mix using eGrid

Business travel and
study abroad

CH4 and N2O updated for gasoline and diesel vehicles to account for emissions
factors and fuel efficiency

Student travel to/from
home

CH4 and N2O updated for gasoline and diesel vehicles to account for emissions
factors and fuel efficiency

Food, paper, waste and
wastewater

n/a
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