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Abstract 
 

 This report is a follow up assessment to a greenhouse gas inventory conducted by Towson 

graduate student Patricia Brady for Baltimore County Government’s greenhouse gas emissions between 

2002 and 2006. The inventory accounts for emissions including carbon dioxide, methane, and nitrous 

oxides and converted the emissions into the measurement of equivalent CO2 in metric tons for simplicity 

and comparison purposes (Brady, 2008). 

 There are two main purposes of this inventory. First, is to assess whether the county 

government has successfully met former County CEO Jim Smith’s goal to reduce government 

greenhouse gas emissions 10% by 2012. Second, to help government officials and policy makers address 

sources of high GHG emissions so they can be targeted with emission reduction strategies. 

 This inventory looked at emissions from a range of sectors for 2011 and 2012 fiscal years. 

Sectors include emissions from buildings, traffic/streetlights, wastewater and solid waste treatment, 

employee commute, and government vehicle fleets.  
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I. Background 
 

Maryland is located in the Middle Atlantic Region of the United States. With an area of 9770 

square miles, it has the 42nd largest land area in the United States. Baltimore County, located in the 

north central part of the state, with an area of almost 600 square miles is the third largest of twenty-

three counties in Maryland. The county seat is in Towson and there are no incorporated municipalities. 

II. The Greenhouse Gas Effect/Anthropogenic Climate Change 
 

The climate is the measure of the average variation in the temperature, wind, rainfall, and other 

meteorological variables in a geographic region over time. The Earth’s climate results from complex 

interactions among the Sun, atmosphere, land surface, oceans and biosphere, based on physical laws of 

thermodynamics and conservation of mass and energy. The Sun is the main driver of the Earth’s climate, 

but its energy is unevenly distributed over the Earth due to the tilt of the Earth’s axis of rotation. The 

angle of rotation causes the tropics to receive more incoming solar radiation than the poles, and oceans 

and the atmosphere work to transfer this heat toward the poles. The rotation and shape of the planet, 

trade winds and ocean currents act in together to distribute the heat outwards and the cooler denser 

wind toward the equator in large convection currents. Through evaporation and precipitation the 

oceans and atmosphere exchange heat, water, CO2 and other gases. This complex exchange of mass and 

energy help determine the overall climate.  

 Most of the Sun’s energy reaches us in the form of short wavelength energy in the 

visible/ultraviolet spectrums. As it reaches the atmosphere portion of the Sun’s energy is reflected by 

the outwards. Another portion is absorbed by the greenhouse gases in the atmosphere before it reaches 
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There were 141 buildings operating in 2011 and 146 operating in 2012. Energy was provided by 

electricity, natural gas, and oil and the buildings used at least one if not all of these resources to support 

their energy needs. (Appendix I)   

 For comparison and simplicity purposes all emissions were converted into equivalent carbon 

dioxide (eCO2).  Equivalent carbon dioxide quantities were calculated for kilowatt hours and natural gas 

thermals through the EPA’s Greenhouse Gas Equivalencies Calculator available for public use on the 

EPA’s official website (EPA, 2014).The EPA’s established conversion for oil thermals conversion is 0.43 

metric tons CO2/barrel.  The oil data was provided in gallons and was converted to barrels using the US 

standard of 42 gallons of oil equals one barrel of oil. 

 

 KWH Gas Thermals Barrels of Oil Total eCO2  

Buildings 2011 63,365,683 
 

2,383,689 
 

8,161 60,865 

Buildings 2012 33,369,393 
 

989,132 
 

3,369 30,241 

Table 1. Expresses the totals for each energy source for FY 2011-2012. 

  

Year Emissions in eCO2 

2002 38,995 

2003 39,588 

2004 39,836 

2005 40,234 

2006 39,629 

Table 2. Displays the calculated emissions for each year of the prior government inventory conducted by Pat Brady. 
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Discussion 
 

 The 2002-2006 Greenhouse Gas Inventory conducted for the government indexed 104 

government-operated buildings. During this time many buildings were leased and no longer in use for 

governmental purposes in 2011 and 2012. Several new buildings have also come online since the 

original inventory. Additionally, several of the buildings used in the old and new inventory were 

remodeled, a handful rebuilt, and dozens were modified in some way that makes it difficult to compare 

emissions between the original and new inventory in terms of eCO2 emissions per area of building space.  

 There is an 85 building overlap between the list of buildings used in the original inventory and 

the list for the current study, and there is no building size equivalencies between the lists of buildings 

used in the original study and the provided current list thus rendering any comparison using these 

parameters meaningless. 

The existing data reveal that 2012 supported the lowest equivalent carbon dioxide emissions 

and 2011 created the most. This is interesting as the 2012 ultimate low emissions point was reached 

despite that there is a 21% increase in square feet area of building space from the 2002-
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V. Government Fleet 
 

Transportation accounts for 28% of all greenhouse gas emissions in the United States, which is 

staggering given that this sector only accounted for 10% of U.S emissions in 1990 (U.S. Environmental 

Protection Agency, 2013). 
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Results 
 

Results for fuel use and carbon emissions from Baltimore County vehicles are given in Table 4.  

When looking at the entry in table 4 for diesel it shows the trend that has been taking place for diesel 

consumption.  In the first year from 2010 to 2011, diesel consumption dropped 16,791 gallons, and then 

dropped another 72,925 gallons between 2011 and 2012.  Overall, this is very impressive in terms of a 

county-wide GHG emission decrease.  This demonstrates an observed drop of diesel fuel was by around 

90,000 gallons and with a commensurate reduction of 903 metric tons of carbon dioxide.  

Gasoline consumption increased from 2010 to 2011 by approximately 3,500 gallons and with it 

came 30 metric tons of additional CO2 emissions.  A 
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Discussion 
 

The EPA has also established a set of guidelines called Transportation Control Measures (TCM) 

which are designed to be used by city planners, local transportation managers, city councils, local 

government authorities, etc. “When properly implemented, TCMs can reduce demand for fuels, 

decrease GHG emissions, local and regional air pollutants, and reduce infrastructure and travel costs for 

the community, residents, and local businesses” (United States Environmental Protection Agency, 2011). 

They act as a framework for policy makers in local governments to feasibly and efficiently reduce GHG 

emissions from the transportation sector. TCM’s include but are not limited to shared ride projects, 

bicycle and pedestrian projects, and intelligent transportation systems. The city of Santa Monica, 

California is one actor who has implemented several TCMs-ridesharing and parking cash out (EPA 2011). 

The city developed these initiatives in order to reduce vehicle congestion and emissions. There are many 

programs in which the Baltimore County Government can emulate that have successfully reduced 

transportation GHG emissions. As is seen with many of these successes, they are cost efficient and 

typically yield a full financial return within several years.  

Looking at all the consumption of fuel by Baltimore County Government Fleet between the 

years of 2010 and 2012, there has been a declining trend.  There has been a decrease of CO2 emissions 

by ~1,400 metric tons and an overall gallon consumption decrease by 160,214 gal.  However, the 

number of gallons used this year was ~2.66 million and is equivalent to over four full-sized Olympic 

swimming pools (figure 1).   The trend is moving in the right direction, but faster and more efficient 

methods need to be devised before Maryland’s security as a whole becomes threatened.          
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VI. Employee Commute 
 

Employees traveling to work generate a substantial amount of greenhouse gases. When 

emissions are produced by the Baltimore County Government off government property, excluding 

electricity production, are considered scope three emissions. In order to include scope three emissions 

for Baltimore County Government, in the greenhouse emissions report, the total amount of employee 

commute miles driven was estimated. 

Data Collection 
 

To estimate the amount of emissions used in the employee commute sector, a survey was made 

online using SurveyMonkey. The survey was sent to Ayla Haig at the Department of Environment 

Protection and Sustainably. She sent the survey to approximately 650 Baltimore County employees of 

the Department of Environmental Protection and Sustainability, Department of Public Works, the 

Department of Planning, and the Department of Recreation and Parks. In total there were 213 people 

who took the survey for a response rate of 32.77%. Overall, this was a suitable amount of responses. By 

selecting a wider array of people across four different departments in the Baltimore County 

Government, we left out the possible bias of only surveying the Baltimore County Office of 

Sustainability. The workers in this department may have been more prone to choose sustainable ways of 

transport to work. 

We limited the survey to five questions to a brief five questions. The questions we asked were: 

1) What is your typical method of travel to work? 

2) What type of fuel do you use for your commute? 

3) What is your estimated miles per gallon (mpg) of the vehicle you drive to work? 

4) How far is your commute to work on a daily bases? (one way and in miles?) 
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5) Not including daily commuting, on average, how many miles per month do you drive your 

personal vehicle on work related business (e.g., travel to meetings, site visits, etc.) 

The survey results were extrapolated to represent all 7,248 county employees (estimation from 

Baltimore County Government Human Resources.) To find the yearly total of days worked, we found 

that Federal and State employees typically have 10 holidays per year with an 11th one occurring every 

4th year (for the Presidential Inauguration).  

Results 
 

Using an online survey proved to be an efficient way to contact a wide array of employees. The 

results of the survey indicated that 90.4% drive alone, 0.2% use Mass Transit, 0.5% walk/bike, and 8.9% 

carpool. Since walk/bike doesn’t produce GHGs, those miles were deducted from the total. The average 

round-trip daily commute for a Baltimore County Government worker came out to be 33.38 miles. This 

number was used to help determine the number of miles traveled by those who drive alone. The 

number who responded that they drove alone, 187, was then multiplied by 34. The number 34 came 

from dividing the total number of Baltimore County Government workers by the amount of respondents 

of the survey. This produced a response count for the entire Baltimore County Government who drive 

alone. This total count number was then multiplied by the 33.38 miles and by 251 (number of work days 

in a year). The same sequence was used to determine miles driven for those who carpool and use mass 

transit. The difference is an added division at the end. Both carpool and mass transit have their own 

occupancy factors (10 for mass transit, 2.5 for carpooling). For example, if there are 100,000 miles from 

employees’ mass transit commute and the occupancy factor on a bus is 10, then only 1/10 of those 

emissions are attributed to each rider. Therefore, only 10,000 miles are counted towards the total 

employee mass transit miles.  
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Figure 2: Calculation used to determine total mileage for commuters. 

 

The total annual mileage was calculated by adding two different numbers. The first number, 

54,836,497.10, came from adding up the yearly mile totals from those who drive alone, carpool, and use 

mass transit. The second number, 8,453,197, came from the survey question on how many miles the 
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Discussion and Suggestions 
 

In order to reduce emissions in the employee commute sector, employees must have incentives 

to emit less greenhouse gases. This could be by encouraging carpooling. By adding close parking spaces 

specifically for people who carpool, employees would want to carpool in order to get a better space.  

Another way to reduce emissions would be to encourage vehicles have less emissions. One way 

would be to install charging stations for electric vehicles. This would enable an employee with an electric 

vehicle to travel to and from work all year without burning any gas. If employees see a bigger benefit 

instead of just the amount of gas they pay for at the pump, emissions will most likely decrease.  

 

VII. Wastewater and Solid Waste 
 

Wastewater that is treated in the county would be a Scope I emission (and therefore accounted 

in the total energy bill above), Baltimore County sends a considerable amount of its wastewater for 

treatment in Baltimore City.  Accounting for the energy to pump this wastewater through the treatment 

facility is a Scope III emission.  Solid waste falls under Scope I emissions.  Together these factors 

represent a significant proportion of total GHG emissions. Both the wastewater and solid waste sections 

attempt to quantify the costs associated with waste treatment and disposal that Baltimore County 

government is directly responsible for. Water sanitation and waste disposal are essential for county 

government buildings and therefore need to be quantified in terms of their impact on the environment. 

The complete greenhouse gas costs of these services are calculated in this portion of the inventory. 

Water use is one of the largest greenhouse gas emitting sectors of the Baltimore county 

government.  The many chemicals and compounds used to treat waste water and runoff all have an 
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the counties energy use the number of gallons pumped to the city to be treated is multiplied by the 

cities energy use over their wastewater pumped, as shown in figure 3 below.  

                                   (   )   (
             

                 (   )
) 

Figure 3: formula used to determine energy usage in kWh at the Patapsco and Back River treatment plants.  

 

The solid waste used in this report is defined as refuse produced in county run buildings. This 

would be generally office waste such as papers, plastics, and food with the occasional electronic device.  

The unit by which solid waste is measured is tons per year which is a consistent unit across most 
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million kWh. In 2011 Baltimore County sent 44.5 billion gallons to be treated in Baltimore City. This 

number decreased in 2012 to 38 billion gallons pumped. The information for 2013 is not available yet, 

however, this report will be amended when it does.  Table 5 displays only the counties energy use 

associated with treatment in the city plant.   

  County energy use in kWh 

FY 2011
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Two methods of determining waste from government buildings 

Method 1 

(.03lb * weeks)  * sq ft of office space) / 2000 

(.03 * 52 * 3749377) /2000 

= 

2924.514 tons/year 

Method 2 

(13lb * employee * weeks)/2000 

(13 *7248 * 52) /2000 

= 

2449.824 tons/year 
Table 6: Waste calculations found from the two described methods in metric tons per year. 

 

The 3,749,377 ft2 of office space is an estimate based on current building data. The number 

recorded is a total in tons of waste sent to a refuse area. As displayed in the table, the first method 

estimates a larger number in tons than does the second method. It is difficult to determine which of 

these methods is most accurate because both are using similar data. We opted to take and average 

these two values together to get 2687.169 tons of solid waste for fiscal year 2013. With regards to solid 

waste, the greenhouse gas that contributes most is methane. We chose to use a coefficient of 2.136 to 

calculate eCO2 for paper products in a standard landfill. To calculate eCO2 we took tons of solid waste 

and multiplied it by the eCO2 coefficient.  We can safely say that Baltimore County buildings emit 

5739.793 tons of eCO2 from their solid waste refuse facilities. 

 Additionally there is an environmental cost associated with transporting this refuse to its final 

resting place. Most of the trash collection is performed by refuse hauler contractors that are appointed 

by the county but use county diesel fuel in their vehicles. These vehicles used 598,661 gallons of diesel 
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Source Calculations Tons of eCO2 

Landfill hauling 598,661 (gallons diesel) *22.2 13,290,274.2 tons 

Recycling trucks 2,356 (gallons diesel) * 22.2 52,303.2 tons 

ESL (Eastern Sanitary Landfill) 100,133 (gallons diesel) * 22.2 

54 (gallons gasoline) * 19.6 

2,222,952.6 tons 

1,058.4 tons 

Trash disposal (Waste to Energy) 30,303 (gallons diesel) * 22.2 6,727,226.6 tons 

Total eCO2 emitted:  22,293,815 tons 

Table 7: Total county GHG emissions for 2012 by source in tons of eCO2. 

 

Discussion and Suggestions 
 

 Waste management is an important component to County governments.  Trash is always being 

generated, and the volume of trash will likely increase as population continues to grow.  Local 

governments need to figure out what to do with solid waste, where to put it, and make decisions to 

reduce greenhouse gas emissions generated by facilities and the vehicles that transport garbage.  A 

large amount of fossil fuels are used for moving refuse from its point of origin to its final destination.  

This is why mitigation is needed in the waste management sector.  One example of mitigation in waste 

management would be to use more fuel efficient vehicles to transport waste.  Not only will this reduce 

the amount of greenhouse gasses coming from these vehicles, but it would save money for the 

Baltimore County government because less fuel would be needed to take refuse where it needs to go.  

Another way to mitigate GHG emissions in this sector would be to send more trash to facilities that burn 

trash for generating electricity.  If more waste gets sent to such a facility, it means less waste being sent 

to landfills.   This method of generating electricity would mean less fossil fuels being burned to meet 

energy demands. 
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V.  Final Data 
 

 

Figure 5: Graphical display of emissions by source.  
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Table 8: shows total emissions in both absolute numbers and percentages.  
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Appendix 

 I. Raw building Data provided by Janet Stiepler for 2011-2012 

2011 
Building 

Number 
Building Name 

Total 
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295 Double Rock Maint. Shop 4679 0 0 124500 
10260.3

3 

217 





Baltimore County Government 
Greenhouse Gas Inventory  
 

35 Towson University  

 

989 Liberty Family Resource/Senior Center 31865 0 6063 558300 
51130.7

969 

243 Liberty FRC Annex 5992 0 0 133500 
11596.5

6 

991 
Liberty Service / Repair Shop - V.O.M.Randallstown 

Service Center 
4514 0 6213 56632 

9943.73

74 

320 Loch Raven Center 37492 
2671

2.4 
0 235750 

89370.1

3 

410 
Loch Raven Fishing Center - Comfort Station/Park 

Office 
1504 0 0 49790 4087.67 

394 Loreley Community Building 2767 0 1175 22262 3618.72 

251 Mars Estates PAL Center 7082 0 3406 51800 
7157.68

79 

84 Marshy Point Nature Center 9840 0 0 192230 
17632.9

6 

38 Medic Unit # 58 - Back River Neck 1736 0 0 36896 3035.67 

12 Middle River Fire Station - Station # 12 10365 0 7107 88680 
14071.3

314 

780 North Point Government Center / Police 124985 
5764

0 
2868 

174420

0 

286473.
 

 



Baltimore County Government 
Greenhouse Gas Inventory  
 

36 Towson University  

 

18 Randallstown Fire Station - Station # 18 8740 0 0 274700 
23050.7

9 

241 Reisterstown Regional Park/Comfort Station 1435 0 0 174000 
16479.4

7 
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829 Dundalk Community Center (09 renovation) 42193 0 17025 600700 
62319.6

7 

6 Dundalk Fire Station - Station # 6 12023 0 1231 72100 7155.52 

222 Dundalk Health Center 3700 606 0 29646
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1 

496 WIC Program - Chartley SC (Leased 8/29/03) 1672 0 116 10093 931.85 

101 Wilkens Police - Precinct #1 10231 0 1739 103712 
10194.7

1 

130 
Willow Grove / Nature House (Merrick House) and Spring 

HouseNature House 
3224 0 0 13120 1075.58 

219 Winfield P.A.L. Center 6700 0 851


