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Figure 1 Comparative Review Graph of Fiscal Year 2012 eCO2 Emissions Data versus 2006 
 

1. Background 

 �D���Œ�Ç�o���v���[�•���‰�}�‰�µ�o���š�]�}�v���Z���•���]�v���Œ�����•�������(�Œ�}�u���ñ�X�ï���u�]�o�o�]�}�v���š�}���ñ�X�ô���u�]�o�o�]�}�v���]�v�Z�����]�š���v�š�•���•�]�v�������š�Z����

initial greenhouse gas (GHG) inventory published by Patricia Brady in 2008. We assume no 

further land use changes over this period. The background provided in the 2006 inventory 

provides significant detail of context to issues projected within this report.  

2. Introduction to Greenhouse Gases and GHG Inventories 

 Greenhouse gases such as carbon dioxide, methane, and nitrous oxide are key factors in 

influencing anthropogenic climate change (IPCC, 2013). These gases act as an insulating layer in 

the atmosphere by absorbing long wave radiation that is emitted by the E���Œ�š�Z�[�•���•�µ�Œ�(������. These 

GHGs share a direct, positive, correlation with global temperature (EPA, EPA, 2014). When this 

temperature influencing energy, temporarily captured in GHGs, is thought of in terms of flow, 

pool size, and turnover time, it becomes apparent that by increasing the pool size (added GHGs 

in the atmosphere) while keeping energy flow the same, turnover time is increased. Therefore, 
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it takes longer for this energy to escape into space. Since the short wavelength energy the Earth 

absorbs from the sun and reemits through long wave radiation is a measurable, relatively 

constant, input, it can be determined that the Earth is currently experiencing an energy surplus. 

It is without question that anthropogenic activity such as the burning of fossil fuels and biomass 

(carbon dioxide), the operation of industrial facilities, (nitrous oxide), and use of landfills and 

livestock flatulence (methane) emits copious amounts of greenhouse gases that have 

significantly influenced global temperatures. Countless studies have concluded that continuing 

emissions of GHGs will negatively affect environmental health in various ways (IPCC, 2013). 

Conducting an inventory of these emissions allows entities, such as the Baltimore 

County Community to estimate their impact upon the environment. By isolating each source�[s 

specific emissions, community leaders and policy makers can more accurately influence change 

for the better. GHG inventories define the scope of each emission into three separate 

categories. This inventory included Scopes 1 and 2; Transportation and Waste categorized as 

Scope 1 and Energy as Scope 2. 

3. Materials and Methods 

 The results from 2006 Brady Greenhouse Gas Inventory were used as a baseline 

comparison for the 2012 Baltimore County Community Inventory. Software used in 2006, Clean 

Air and Climate Protection, was not available for the 2012 inventory due to online licensing 

restrictions.  Instead, emission numbers were calculated using standard emission factors 

provided by the U.S. Environmental Protection Agency and U.S. Department of Energy.  This 

leaves room for discrepancy of comparable data due to differing GHG calculating methods 

between the 2006 and 2012 GHG Inventory. 
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3.1 Transportation 

In order to quantify greenhouse gas emissions in equivalent units of carbon dioxide 

(MMt eCO2�•�U�� �����š���� �(�}�Œ�� �����o�š�]�u�}�Œ���� ���}�µ�v�š�Ç�[�•��Vehicle Miles of Travel (VMT) and greenhouse gas 

emiss
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first established with the Department of Public Works. Correspondence with Michael R. 

Biechler, Bureau Chief of Solid Waste Management, resulted in data for the total tonnage of 

solid waste sent to landfills within the county for fiscal year 2012. No online conversion could 

be found; therefore, using the numbers reported in Brady (2008), we were able to determine a 

conversion factor from waste to eCO2 (Table 2). 

Table 2 Brady Calculations Table Representing Division Factors 

4. Results  

4.1 Total Community Emissions  

 Baltimore County Community emitted an estimated 9.9 Million metric tons of 

equivalent CO2 for fiscal year 2012. The largest contributor for emissions was the 

Transportation sector followed by Residential Energy, Commercial Energy, Industrial Energy and 

Waste sectors. (Table 3/Figure 3) 

 

Year Waste (tons) Metric Tons of 
Equivalent CO2 

Divisor 

2002 738,721 165,713 4.457834 

2003 790,031 177,180 4.458917 

2004 769,146 174,389 
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Sector Mt eCo2  

Transportation 4,939,272 

Waste 150,049 

Commercial 2,284,885 

Residential 2,288,080 

Industrial 331,056 

   Table 3 2012 Community Emissions by Sector 

 

 

Figure 2 Chart Percent Analyses of Sector Emissions 

4.2 Transportation 

Baltimore County currently has an estimated population of 817,455, with 93% of people 

living in urban areas and only 7% living in rural areas (Bureau, 2014).The amount of equivalent 

CO2 emitted in the Baltimore County Community area was 4,939,272 Mt eCO2. Comparing the 

amount of Mt eCO2 concluded in Pat B�Œ�����Ç�[�•�� �Œ���‰�}�Œ�š�U�� �Á�Z�]���Z�� �Á���•�� �ð�U�ô�õ�ó�U�ó�õ�ò�U�� �š�Z���Œ���� �Á���•�� ���v��

49% 

2% 

49% 

Community eCO2 Emissions by Major 
Sector 

Transportation Waste Energy



10 
Baltimore County Community Greenhouse Gas Inventory  
 

10 
 

increase of about 41,000 metric tons since 2006.  

 

Figure 3 Baltimore County Community VMT and Emissions 

4.3 Energy 

From 2011 and 2012 the total energy utilized by Baltimore County�[�• residential, commercial 

and 



11 
Baltimore County Community Greenhouse Gas Inventory  
 

11 
 

for Baltimore County. Commercial emissions for Baltimore County in 2011 and 2012 were 

2,313,779 Mt eCO2 and 2,284,885 Mt eCO2 respectively. The values derived for industrial sites 

were 367,602 Mt eCO2 in 2011 and 331,056 Mt eCO2 in 2012. (Tables 4, 5, 6 & 7) These data 

were only estimates made from the data that are available so far. 

Baltimore County (2011)  

  Percent (%) 
to County  

Trillion Btu  kWh  eCO2  metric tons  

Residential  14.88  13.85328  4,059 ,995 ,585  2,405 ,547  

Commercial  12.8  13.3248  3,905 ,113 ,386  2,313 ,7
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greenhouse gas emissions, measured in million metric tons equivalent CO2 , from 

transportation from 1990 to 2011 (EPA, Sources of Greenhouse Gas Emissions, 2013) 

According to the website, City-Data.com, Baltimore County Residents use eight different 

modes of transportation to travel to work. About 80% drive to work, 11% carpooled, 3% 

worked at home, 2% traveled via bus or trolley bus, 2% walked, 1% traveled via subway, and 

less than 1% traveled via streetcar or trolley car, railroad, ferryboat, taxi, motorcycle, bicycle, 

and other means (Figure 4). 

 

 

Figure 4 Transportation Modes for Baltimore County Workers 

 

 

5.2 Energy 

Mode of Transportaion to work in Baltimore 
County Maryland  

Drove a car alone Carpooled Bus of trolley bus Streetcar or trolley car

Subway or elevated Railroad Ferryboat Taxi

Motorcycle Bicycle Walked Other means

Worked at home
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62 ,805 ,130 ,181 kWh and 61,310,467,727 kWh in 2011 and 2012 respectively. The 

commercial sector had the second highest electricity demand compared to the industrial and 
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will only continue to grow in the future due to population pressures, if the status quo remains 

in accordance with current trends.  

 

 

Figure 7: Graphical Distribution of Maryland Electricity Sales Data Source: (Resources, 2013) 

 

 

 �d�Z�����^�š���š�����}�(���D���Œ�Ç�o���v���[�•���Á��bsite was utilized to supply energy data. The total electricity 
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5.3 Waste   

 The eCO2 data for 2012 represent a 150,049 metric ton emission by Baltimore County 

Community, showing a 10.05% decrease in GHG emissions since the 2006 baseline. Due to the 

lack of having an eCO2 emissions calculator, extrapolation of a divisor could have introduced 

experimental error into our calculations. Subsequent inventories would benefit from detailed 

solid waste trends for each year starting from the baseline year. This allows the study of socio-

economic factors that could contribute to greenhouse gas emissions and reductions.  

Solid waste generated in Baltimore County is sent to three separate drop-off sites; these 

include Eastern Sanitary Landfill Solid Waste Management Facility, Baltimore County Resource 

Recovery Facility, and the Western Acceptance Facility (Works, Trash and Recycling Drop of 

Facilities, 2013). Waste sent to landfills contributes to increased amounts of greenhouse gases 

in the atmosphere through the process of decomposition. As waste decomposes within 

landfills, methane gas is emitted. Methane gas has only a 12 -year lifetime in the atmosphere, 

but it traps radiation 21 times greater than CO2 over a 100- year period, therefore achieving 

Global Warming Potential of 21 (IPCC, 2013). There are landfills and drop-off facilities within 

Baltimore County that are inactive that may still be emitting methane, but information could 

not be found for these sources. 
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Figure 10 Metric Tons of Equivalent CO2 emitted by Baltimore County Waste Sector               

from 2002-2006 with 2012 included. 

 

 

 

6. Recommendations 

6.1 Transportation  

The 2013 Maryland Mobility Report focuses on Transit Oriented Development (TOD) as 

a solution to reducing the number of vehicles on the road at any given time. The report 

supports �Á�Z���š�� �]�š�� �����o�o�•�� �^�•�u���Œ�š�� �P�Œ�}�Á�š�Z�_�� �]�v�� �}�Œ�����Œ���š�}�� �Œ�����µ������ �š�Z���� �•�š�Œ���•�•�� �}�v�� �š�Z���� �Œ�}�����•�X�� ��(TOD) is to 

promote efficient land use by building communities around transit centers in order to promote 

alternative transportation. These developments are to encourage employees and community 

residents to walk, bike or take transit to their destinations, reducing the CO2 output from riding 
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single command. (Rouse & Wigmore, 2005)  Some feature associated with residential, 

commercial, and industrial smart buildings are motion-sensitive lighting, which ensures that 

lights are shut off in unused rooms automatically rather than leaving it up to individuals to 

remember. Another feature is advanced thermostats which can quickly and accurately adjust to 

ongoing variations within a building. These sensors adjust to the body warmth generated by 

higher occupancy at different times of the day, as well as adjusting to warmth generated by 

appliances and equipment. The aforementioned component in terms of scale can have a 

significant impact on the bottom line for commercial and industrial buildings.    Additionally, 

� Ŝmart M���š���Œ�•�_��(home electric and temperature meters) empower human decision-making in 

residential settings by providing more information about energy consumption in a detailed 

format with higher frequency than monthly meter readings. This feature enables individuals to 

decide when to run major appliances or equipment in order to take the best advantage of off-

peak rates. (Casey, 2013) Another technological component of sustainable energy consumption 

is electric lighting, which is currently dominated by decades-old incandescent and fluorescent 

sources, is being taken over by white light emitting diodes, which are solid state devices with 

much greater energy savings. Replacement of current inefficient lighting by these LEDs will 

result in reduction of global carbon dioxide emissions. (Kavehrad, 2010)  

New business platforms and individual consumer adaptations to sustainable practices 

not only promotes good stewardship of the environment, it is fiscally advantageous. Individual, 

local, state, and regional curtailing of energy demand can have a global impact. From academic 

journals to online blogs and news publication, sustainable activities are becoming common 

knowledge and incorporated in to day to day activities in the commercial, residential, and 
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industrial sectors of energy consumption. One can only assume this has contributed to the 

downward trend of energy demand for Baltimore County. It is strongly recommended that the 

sectors build on and report best practices to contribute to the empirical evidence as well as 

become a national model to follow.   

6.3 Waste Reduction and Prevention 

 The EPA currently utilizes a hierarchy scheme for solid waste management that 

categorizes solid waste management strategies from most preferred to least preferred methods 

of management (EPA, Non-Hazardous Waste Management Hierarchy, 2013) (Figure 11). This 

incorporates reduction and reuse, recycling and composting, and energy recovery as the most 

effective and preferred methods of solid waste management reigning over landfilling.  

 

Figure 11 Solid Waste Management Hierarchy 
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 Waste management practices differ with changing social and economic contexts, 

therefore multiple strategies have to be evaluated for each country, state and county (Xudong, 

Height, Yong, & Fuhita, 2010). Barriers to management involve engaging the public to 

participate in reduction of solid waste within their homes. Rising income levels raise the rate of 

consumption with developing and developed countries, unfortunately creating an increase in 

solid waste sent to landfills (O'Connel, 2011). The task then relies heavily on consumers within 

residential homes. 4.62 pounds of solid waste per person are generated in one day within the 

United States as compare to 1.62 pounds of waste per person in the United Kingdom. Switching 

from w (O'Connel, 2011) waste treatment and disposal to environmentally efficient alternatives 

becomes necessary.  

 Reducing the amount of waste sent to landfills minimizes major anthropogenic sources 

of methane. Waste minimization can be achieved through a change in consumption trends 

within in the home, including purchasing only necessities, and reducing the amount of wasted 

food products and materials within each household. Recycling and composting are further 

trends to reduce waste sent to landfills. Aerobic composting incorporates human agitation to 

compost in order to achieve aeration. As waste decomposes it will emit carbon dioxide, which is 

21 times less potent as a greenhouse gas than methane, in contrast to anaerobic composting 

that emits methane (Wadker, 2013) 
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used to calculate kilo watt hours within the current model�[s framework. Specifically the 

reported 3,195,695 Mt eCO2 equated to 3,595,527,405 kWh in the 2006 inventory whereas the 

present inventory equated the value to be 5,393,581,435 kWh.  Another factor contributing to 

the variation is attributed to the estimations and conversions from trillions of BTU to MMt to 

kWh.  It 
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