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1  Executive Summary 
This report contains the greenhouse gas (GHG) emissions for Arlington County Government operations 
for calendar year (CY) 2012. Methodologies employed in this inventory comply with the Local 
Governments Operations Protocol v1.1 (LGOP)1 where applicable, and cases where methodologies 
deviate from LGOP are noted. The inventory includes all Scope 1 and Scope 2 sources as outlined by the 
LGOP and all emissions data shown are in units of metric tons of carbon dioxide equivalent (mtCO2e), 
unless otherwise noted.  This inventory updates results and methodologies previously reported2 for 
2000 and 2007 as new data and methodology refinements have emerged. 

The Arlington County Board launched the Arlington Initiative to Reduce Emissions (AIRE) program on 
January 1, 2007, setting a goal of a 10 percent reduction in GHG emissions in CY 2012, relative to a CY 
2000 baseline.  

The CY 2012 net emissions from Arlington County Government activities, which include reductions 
from green power, carbon offset purchases, and avoided transportation emissions for the purpose of 
measuring progress toward achievement, represent an 11.7 percent reduction from the CY 2000 
baseline, exceeding the County’s 10 percent reduction goal. 

The target of this effort was government activities, not including Arlington Public Schools (APS), since 
the schools are governed by a separate School Board with a separate administration.  However, the 
generally accepted LGOP counts GHG emissions from public schools in the municipal operations 
category.  Therefore, this GHG inventory and update quantifies and reports GHG emissions for County 
government activities and APS operations separately, and aggregates these as Arlington County 
Government operations in accordance with the LGOP.      

                                                           
1   http://www.icleiusa.org/tools/ghg-protocol/local-government-operations-protocol-1 
2   http://freshaireva.us/wp-content/uploads/2012/04/Greenhouse-Gas-Emissions-Inventory.pdf  

http://www.icleiusa.org/tools/ghg-protocol/local-government-operations-protocol-1
http://freshaireva.us/wp-content/uploads/2012/04/Greenhouse-Gas-Emissions-Inventory.pdf
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Figure 1: Inventory Hierarchy for Aggregating Emissions 

 

Arlington determined its inventory boundaries based on the LGOP operational control approach. This 
requires that Arlington include all facilities for which it has control over the operational practices, 
including the ability to make significant changes, but excludes leased space in facilities where the County 
doesn’t pay the utility bills directly and the building is managed and operated by a third party. This is the 
recommended LGOP boundary approach due to the difficulty in obtaining data for leased facilities. 
Arlington made two exceptions to this boundary definition where leased facilities have a significant 
impact on County Government emissions, and where data were available to estimate the County’s 
energy use. The energy consumptions used for Courthouse Plaza (2100 Clarendon Blvd) and the 
Artisphere in Rosslyn are based on square footage and private submeters, respectively. 

Emissions from Arlington County Government activities, not including APS, totaled 57,445 mtCO2e in CY 
2012, while emissions from APS activities totaled 33,827 mtCO2e.  Total County operations equaled 
91,282 mtCO2e in CY 2012, representing a 4.3 percent improvement relative to the CY 2000 baseline. 
The County’s participation in green power and carbon offset purchase programs during CY 2012 resulted 
in supplemental emissions reductions of 5,267 mtCO2e.  Additional avoided emissions of 602 mtCO2e 
associated with the expansion of the Arlington County Transit (ART) bus service for Government 
activities further impacted the County’s improvement relative to the CY 2000 baseline. Separately, APS 
purchased 3,072 MWh of green power in CY 2012, resulting in supplemental emissions reductions of 
about 1,452 mtCO2e. 

 In accordance with the LGOP, reductions achieved through these programs should be reported, but may 
not be deducted from Scope 1 or Scope 2 emissions because a complete accounting framework that 
accurately and credibly tracks the ownership and retirement of these credits has not yet been 
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established. As a result, Arlington County has elected to report a supplemental “net” emissions value 
that captures reductions from green power and carbon offset purchases for the purpose of measuring 
progress toward achievement of the County’s emissions reduction target for Government activities. Net 
emissions for the Government activities were 51,545 mtCO2e in CY 2012. This represents an 11.7 
percent reduction of emissions relative to the baseline, and exceeds the County’s 10 percent reduction 
target for CY 2012, as shown in Figure 2 and Table 1, below. 

Figure 2: Total and Net Emissions Trajectories for Government Activities, Schools, and Aggregated Government Operations 
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Table 1: Total and Net Emissions for Each Inventory Year (mtCO2e) 

Sector / Reduction Opportunity 2000 2007 2012 % Change 2000-2012 
Government Activity Reduction Target 58,389 54,983 52,550 -10.0% 
Total Government Activity Emissions 58,389 61,382 57,455 -1.6% 
(-) Green Power Purchases  0 -2,292 -5,256 n/a 
(-) Carbon Offset Purchases 0 0 -11 n/a 
(-) ART Bus Program Credits -41 -258 -643 n/a 

Net Government Activity Emissions 58,348 58,832 51,545 -11.7% 
Total School Emissions 37,011 34,742 33,827 -8.6% 
(-) Green Power Purchases 0 0 -1,452 n/a 
Net School Emissions 37,011 34,742 32,376 -12.5% 
Total Government Operations Emissions 95,400 96,125 91,282 -4.3% 
(-) Green Power Purchases 0 -2,292 -6,708 n/a 
(-) Carbon Offset Purchases 0 0 -11 n/a 
(-) ART Bus Program Credits -41 -258 -643 n/a 
Net Government Operations Emissions 95,359 93,575 83,291 -12.0% 
 
As shown in Figure 3 and Table 2 below, in CY 2012, Government, school, and water utility buildings and 
infrastructure generated about 77 percent of total operational emissions. Schools generated the largest 
share, at 34 percent, equaling 31,115 mtCO2e. Government buildings and water utilities accounted for 
similar quantities at 25 percent (23,267 mtCO2e) and 18 percent (16,743 mtCO2e), respectively. 
Emissions from all sectors decreased relative to the baseline, except for parks and field lighting and 
transit (ART buses). 
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Figure 3: CY 2012 Emissions by Sector for Government Activities, Schools, and Aggregated Government Operations 
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Table 2: Emissions by Sector for Each Inventory Year (mtCO2e) 

Sector 2000 2007 2012 % Change 
2000-2012 

Government Activities 58,389 61,382 57,455 -1.6% 
Government Buildings (non-school) 24,720 25,170 23,267 -5.9% 
Water & Wastewater Utilities 17,226 19,991 16,743 -2.8% 
County Fleet (non-school) 7,658 7,276 6,999 -8.6% 
Streetlights and Traffic Signals 7,789 6,850 5,938 -23.8% 
Transit Fleet (ART Buses) 60 778 3,237 5327% 
Parks & Field Lighting 935 1,317 1,269 35.7% 
Schools 37,011 34,742 33,827 -8.6% 
School Buildings 34,172 31,787 31,115 -8.9% 
School Fleet 2,839 2,955 2,713 -4.5% 
Government Operations 95,400 96,125 91,282 -4.3% 
 

As shown in Figure 4 and Table 3 below, purchased electricity resulted in 66,950 mtCO2e during CY 2012 
or about 74 percent of total operational emissions. Mobile and stationary combustion accounted for 
similar quantities at 14 percent (12,949 mtCO2e) and 11 percent (10,188 mtCO2e), respectively. 
Emissions from all sources decreased relative to the baseline except for mobile combustion, which 
increased by about 23 percent.  Growth in mobile combustion was due to the strong success and 
expansion of the ART (Arlington Transit) bus services, which led to reductions in emissions from the 
community transportation sector. 
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Figure 4: CY 2012 Emissions Share by Source for Government Activities, Schools, and Aggregated Government Operations 
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Table 3: Emissions by Source for Each Inventory Year (mtCO2e) 

Source 2000 2007 2012 % Change 
2000-2012 

Government Activities 58,389  61,382  57,455  -1.6% 
Purchased Electricity 44,648  47,638  41,826  -6.3% 
Stationary Combustion 4,605  4,544  4,198  -8.8% 
Mobile Combustion 7,718  8,054  10,237  32.6% 
Process Emissions 1,418  1,108  1,053  -25.7% 
Fugitive Emissions 0  39  141  n/a 

Schools 37,011  34,742  33,827  -8.6% 
Purchased Electricity 26,597  25,338  25,125  -5.5% 
Stationary Combustion 7,575  6,449  5,990  -20.9% 
Mobile Combustion 2,839  2,955  2,713  -4.5% 
Process Emissions 0  0  0  n/a 
Fugitive Emissions 0  0  0  n/a 

Government Operations 95,400  96,125  91,282  -4.3% 
Purchased Electricity 71,244  72,976  66,950  -6.0% 
Stationary Combustion 12,181  10,993  10,188  -16.4% 
Mobile Combustion 10,557  11,009  12,949  22.7% 
Process Emissions 1,418  1,108  1,053  -25.7% 
Fugitive Emissions 0  39  141  n/a 

2 Buildings Sector 
Arlington County’s building sector generates emissions as a result of the purchase and consumption of 
electricity, the combustion of fossil fuels such as natural gas, propane, and diesel fuel, and the fugitive 
release of refrigerant gases. Specific emission sources within the County include government and school 
buildings. For the purposes of this inventory, the buildings sector does not include water delivery and 
wastewater buildings, infrastructure, and processes; water delivery and wastewater treatment 
emissions are captured separately in Section 6 .  This is in accordance with the LGOP and the ICLEI 
Community protocol, which require energy from water delivery and waste water facilities to be 
separated out to increase transparency on the impact of water use in the community. 

2.1 Results 
Buildings sector emissions totaled 54,382 mtCO2e for government operations during CY 2012, as 
displayed in Figure 5 and Table 4. This represents a reduction of 4,510 mtCO2e, or about 8 percent, 
relative to the 2000 baseline. About 83 percent of CY 2012 emissions resulted from the consumption of 
95,245 MWh of electricity. The remaining 17 percent of CY 2012 emissions were almost entirely the 
result of combusting 172,777 MMBtu of natural gas and 9,976 gallons or about 1,377 MMBtu of diesel 
fuel for generators. Fugitive refrigerant emissions represent only a marginal portion of CY 2012 
emissions on the order of 0.16 percent. 

Public schools were the largest single source of building sector emissions in CY 2012, accounting for 
31,115 mtCO2e, or about 57 percent of the sector total. Government buildings emitted 23,267 mtCO2e 
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(43 percent) in CY 2012. Overall, CY 2012 emissions from government and school buildings represent 
reductions relative to the CY 2000 baseline of 6 percent and 9 percent, respectively.  

Figure 5: Building Sector Emissions by Source and Inventory Year (mtCO2e) 

 

Table 4: Building Sector Emissions by Source and Inventory Year (mtCO2e) 

Sector / Source 2000 2007 2012 % Change  
2000-2012 

Government Buildings 24,720 25,170 23,267 -5.9% 
Purchased Electricity 20,772 21,267 19,880 -4.3% 
Stationary Combustion 3,949 3,866 3,302 -16.4% 
Fugitive Refrigerants 0 38 84 n/a 

School Buildings 34,172 31,787 31,115 -8.9% 
Purchased Electricity 26,597 25,338 25,125 -5.5% 
Stationary Combustion 7,575 6,449 5,990 -20.9% 
Fugitive Refrigerants 0 0 0 n/a 

Aggregated Buildings Sector 58,892 56,958 54,382 -7.7% 
Purchased Electricity 47,368 46,605 45,005 -5.0% 
Stationary Combustion 11,524 10,315 9,292 -19.4% 
Fugitive Refrigerants 0 38 84 n/a 

 

2.2 Methodology 
Buildings Sector emissions are generated primarily from stationary combustion of natural gas and 
electricity use within County facilities. The methods used to calculate these emissions are described 
below. 

2.2.1 Emissions from Stationary Combustion 
Emissions from combustion of natural gas, propane and diesel fuel within the building sector were 
calculated based on fuel consumption of each County source, in accordance with the LGOP. To calculate 
CO2 emissions, consumption values for each fuel were multiplied by the corresponding emission factor 
for each fuel type, with the resulting kilograms of CO2 emissions divided by 1,000 to get metric tons CO2 
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emissions. CO2 emissions for each fuel type were then summed to arrive at total CO2 emissions in units 
of metric tons CO2. 

Nat Gas CO2 Emissions (mtCO2) = NG Consumed (MMBtu) × Emission Factor (kgCO2/MMBtu) ÷ 1,000 

Propane CO2 Emissions (mtCO2) = Propane Consumed (MMBtu) × Emission Factor (kgCO2/MMBtu) ÷ 1,000 

Diesel CO2 Emissions (mtCO2) = Diesel Consumed (gallons) × Emission Factor (kgCO2/gallon) ÷ 1,000 

Total CO2 Emissions (mtCO2) = CO2 from NG + CO2 from Propane + CO2 from Diesel 

The same general process and equations used to calculate CO2 emissions were then used to calculate 
CH4 and N2O emissions with substitution of the appropriate emissions factors. 

To calculate a single total emissions value for stationary combustion, total CO2, CH4, and N2O emissions 
were first converted into units of metric tons of carbon dioxide equivalent using global warming 
potentials, then summed. 

Total CO2 Emissions (mtCO2e) =Total CO2 Emissions (mtCO2) × GWPCO2 

Total CH4 Emissions (mtCO2e) =Total CH4 Emissions (mtCH4) × GWPCH4 

Total N2O Emissions (mtCO2e) =Total N2O Emissions (mtN2O) × GWPN2O 

Total CO2e Emissions (mtCO2e) =Total CO2 Emissions + Total CH4 Emissions + Total N2O Emissions 

2.2.2 Emissions from Electricity Use 
Emissions from purchased electricity within the building sector were calculated based on consumption 
of each County source, in accordance with the LGOP. The same general processes and equations used to 
calculate emissions from stationary combustion were also used to calculate emissions from purchased 
electricity. Note that the conversions from native gas units to units of carbon dioxide equivalent using 
the global warming potential (GWP) for each GHG have been incorporated into the equations below. 

Electricity CO2 Emissions (mtCO2e) = Electricity Use (MWh) x Emission Factor (kgCO2/MWh) ÷ 1,000 × GWPCO2 

Electricity CH4 Emissions (mtCO2e) = Electricity Use (MWh) x Emission Factor (kgCO2/MWh) ÷ 1,000 × GWPCH4 

Electricity N2O Emissions (mtCO2e) = Electricity Use (MWh) x Emission Factor (kgCO2/MWh) ÷ 1,000 × GWPN2O 

Total CO2e Emissions (mtCO2e) = Electricity CO2 Emissions + Electricity CH4 Emissions + Electricity N2O Emissions 
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2.2.3 Data 
Electricity, natural gas, and propane consumption data were collected from utility billing records 
supplemented by Dominion Virginia Power records as necessary and were compiled by Arlington 
County. 

Table 5: CY 2012 Electricity, Natural Gas, and Propane Consumption Data 

Category Electricity 
(MWh) 

Natural Gas 
(MMBtu) 

Propane 
(MMBtu) Data Source 

Government Buildings 42,073 60,801 0 Utility billing records  
Public Schools 53,172 111,976 37 Utility billing records  
 

Table 6: CY 2012 Diesel Consumption Data 

Category Diesel 
(gallons) Data Sources 

County Fuel Tanker 6,639 Tanker fueling records provided by DES Operations: 
Equipment Bureau (B. Fortune) 

Public Schools Secondary Supplier 3,336 Supplier billing records provided by Arlington County Public 
Schools  (C. Lin) 

 

Table 7: CY2012 Refrigerant Data 

Category New Refrigerant 
Added 

 Quantity 
(lbs) Data Sources 

Contractor - Tolin R-22 
R-410A 

346.60 
12.19 

Service records collected by Arlington County Dept of 
Environmental Services – Facilities Management (J. 
Fayad) from contractor Tolin Mechanical Systems 
Company 

Contractor - Boland R-22 
R407C 

-31.00 
108.00 

Service records collected by Arlington County 
Department of Environmental Services - Facilities 
Management  (J. Fayad) from contractor Boland (Pat 
Payne) 
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2.2.4 Factors 
The methodologies used to calculate emissions required electricity emissions factors, combustion 
emission factors for natural gas, propane, and diesel, and GWPs for all generated GHGs. 

For electricity, regional e-GRID factors for the SRVC – SERC Virginia/Carolina were used for data years 
2000, 2007, and 2009.  Factors were not available for CY 2012, so factors based on 2009 data were used 
as a proxy. 

Table 8: e-GRID Emission Factors for Each Inventory Year 

e-GRID Data Year Inventory Year CO2 
(kg/MWh) 

CH4 
(kg/MWh) 

N2O 
(kg/MWh) 

Data Sources 

2000* 2000 528.07 0.0120 0.0104 eGRID2002 
2007 2007 507.30 0.0101 0.0087 eGRID2010 
2009 2012 469.86 0.0098 0.0079 eGRID2012 

* CH4 and N2O data not available in eGRID2002; values were extrapolated from GRID2006-eGRID2012 data 
 

Emission Factors used for combustion of natural gas, propane, and diesel were pulled directly from 
Tables G.1 and G.3 of the LGOP. 

Table 9: CO2 Emission Factors for Natural Gas, Propane, and Diesel 

Fuel Type Heat Content 

Carbon 
Content  
(Per Unit 
Energy) 

Fraction 
Oxidized 

CO2 Emission 
Factor  

(Per Unit 
Energy) 

CO2 Emission 
Factor  

(Per Unit Mass 
or Volume) 

 Btu/scf kgC/MMBtu  kgCO2/MMBtu kgCO2/scf 
Pipeline Nat Gas  
(US weighted average)  1,028 14.47 1 53.02 0.0545 

 MMBtu/gallon kgC/MMBtu  kgCO2/MMBtu kgCO2/gallon 
Distillate Fuel Oil No. 2  
(Diesel) 0.138 20.17 1 73.96 10.21 

Propane  0.091 16.76 1 61.46 5.59 
Source: LGOP v1.1, Table G.1 

 

Table 10: CH4 and N2O Emission Factors for Natural Gas, Propane, and Diesel 

Fuel Type / End-Use Sector 
Natural Gas Petroleum Products 

CH4 
(kg/MMBtu) 

N2O 
(kg/MMBtu) 

CH4 
(kg/MMBtu) 

N2O 
(kg/MMBtu) 

Residential / Commercial 0.005 0.0001 0.011 0.0006 
Source: LGO Protocol v1.1, Table G.3 
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3 Lighting and Park Infrastructure 
The lighting and park infrastructure sector includes streetlights and traffic signals as well as park and 
field lighting and some small in-park public use structures. These sources generate emissions indirectly 
as a result of electricity use.  

3.1 Results 
Lighting and park sector emissions totaled 7,207 mtCO2e during CY 2012, as displayed in Table 12. This 
represents a reduction of 1,517 mtCO2e, or about 17 percent, relative to the 2000 baseline. About 82 
percent (5,938 mtCO2e) of emissions resulted from streetlights and traffic signals, which consumed 
about 12,567 MWh of electricity in CY 2012. The remaining 16 percent (1,269 mtCO2e) of emissions 
resulted from miscellaneous park and field lighting which consumed about 2,686 MWh in CY 2012. 

Table 11: Lighting and Park Infrastructure Sector Emissions by Inventory Year 

Sector 2000 2007 2012 % Change  
2000-2012 

Streetlights and Traffic Signals                  7,789                   6,850                   5,938  -24% 
Park & Field Lighting                     935                   1,317                   1,269  36% 
Lighting & Park Infrastructure Sector                  8,724                   8,167                   7,207  -17% 
 

3.2 Methodology 
The methodology used to calculate emissions from lighting and park infrastructure is the same as was 
used to calculate emissions from purchased electricity in the buildings sector. Please refer to section 
2.2.2 for a description of this methodology. 

3.2.1 Data 
Electricity consumption data were collected from Dominion Virginia Power records supplemented by 
utility billing records as necessary and were compiled by Arlington County. 

Table 12: CY 2012 Electricity Consumption Data for Lighting Infrastructure 

Category Electricity 
(kWh) Data Source 

Streetlights and Traffic Signals * 12,566,787 Dominion Virginia Power records supplemented by Utility 
billing records 

Park & Field Lighting 2,686,480 Dominion Virginia Power records  
* 3 accounts used bills rather than Dominion records: 5938512588, 6590000102, 8156322508 
 

3.2.2 Factors 
The factors used to calculate emissions from lighting infrastructure are that same as were used to 
calculate for electricity use in the buildings sector. Please refer to section 2.2.4 for a description of these 
factors. 
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4 Mobile Emissions from the County and School Vehicle Fleets 
Emissions from mobile combustion can be calculated using fuel consumption, distance traveled 
(referred to as vehicle miles traveled, or VMT), and specific vehicle information (model type, model year, 
fuel economy). CO2 emissions account for the majority of mobile emissions and are dependent on the 
amount of fuel combusted. CH4 and N2O emissions are dependent on the amount of fuel combusted, as 
well as VMT and the emission control technologies within each vehicle, which can be determined by 
specific vehicle information. 

GHG emissions from mobile combustion within a County community are generated by a variety of 
transportation sources and fuels within various sectors. The Arlington County Government has 
operational control over three main sources: fleet emissions from government operations, fleet 
emissions from the Arlington County school bus system, and emissions from the Arlington Transit (ART) 
bus system. This section discusses the calculation methods for the first two sources: County and School 
vehicle fleets. For discussion of the ART bus system, refer to section 5 of this memo. 

4.1 Results 
Mobile emissions from County and School vehicles totaled 9,712 mtCO2e, with 6,999 mtCO2e from the 
County-owned vehicle fleet and 2,713 mtCO2e from the school fleet.  

Table 13: Emissions Summary Data from County and School Vehicle Fleets (Native Gas and CO2e) for 2012 

 CO2 Emissions  
(mt CO2) 

CH4 Emissions  
(mt CH4) 

N2O Emissions 
(mt CH4) 

Total Emissions  
(mt CO2e) 

Biogenic CO2 
Emissionsa (mt CO2) 

County 6,989 0.07 0.03 6,999 517 
Schools 2,708 0.01 0.01 2,713 381 

a Biogenic emissions are not included in the Total Emissions estimate, in accordance with LGO Guidance.  

Table 14: Comparison (CO2e) of Mobile Emissions from County and School Vehicle Fleets for 2000, 2007 and 2012 

 2000 Emissions  
(mt CO2e) 

2007 Emissions  
(mt CO2e) 

2012  Emissions  
(mt CO2e) 

2012 Biogenic CO2 Emissionsa 
(mt CO2) 

County 7,658 7,276 6,999 517 
Schools 2,839 2,955 2,713 381 

aIn the 2000/2007 inventory, the CACP tool that was used to calculate emissions considered non-fossil 
fuels to be biogenic (in accordance with the LGOP), and did not generate output of bio CO2 emissions. 
Therefore, the bio portion of biodiesel emissions were not reported in the 2000/2007 inventories. The 
bio portion of biodiesel is reported separately in this 2012 estimate, but is not included in the total 
emissions number from transportation, in accordance with LGO Guidance.  

4.2 Methodology 

4.2.1.1 CO2 Emissions 
Emissions of CO2 from the County-owned vehicle fleet and the APS vehicle fleet were calculated using 
gallons of fuel consumed (unleaded and biodiesel) by each fleet. To calculate CO2 emissions, gallons of 
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fuel consumed were multiplied by the emission factor for that fuel type, with the resulting kilograms of 
CO2 emissions divided by 1,000 to get metric tons CO2 emissions, as shown below: 

CO2 Emissions (mt CO2) = [Gallons Fuel Consumed * Emission Factor (kg CO2/gallon)]/1,000 

To calculate CO2 emissions from the biofuel blends, the portion of diesel in the blend was multiplied by 
the diesel emission factor, and the portion of biodiesel in the blend was multiplied by the biodiesel 
emission factor. In accordance with the LGO Protocol, the emissions from the biodiesel portion of the 
blend are considered biogenic, and are not included in the total emissions. 

4.2.1.2 CH4 and N2O Emissions 
Emissions of CH4 and N2O were calculated using miles traveled by vehicle, and applying a vehicle and 
model year-specific emission factor. To calculate CH4 and N2O emissions, miles traveled for each vehicle 
were multiplied by the emission factor assigned to each vehicle (based on make, model, and model 
year), resulting in grams of emissions. To obtain total metric tons of native gas, the grams of emissions 
for each vehicle and gas were summed and divided by 1,000,000. To obtain metric tons of CO2e, the 
metric tons of native gas totals were multiplied by a GWP of 21 for CH4 and a GWP of 310 for N2O. This 
is shown in the equations below: 

CH4 Emissions (mt CO2e) = ∑(all vehicles) [(miles traveledvehicle * CH4 EFvehicle)/1,000,000]*21 

N2O Emissions (mt CO2e) = ∑(all vehicles) [(miles traveledvehicle * N2O EFvehicle)/1,000,000]*310  
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4.2.2 Data 
Table 15: County and School Vehicle Fleet Fuel Consumption 

Fleet Fuel Type Gallons Source 

County Fleet 
Unleaded 439,483.5 Source for Gallons 

Consumed: Arlington 
County Equipment Bureau 

(A. Lehman) 

B5 Biodiesel  117,202.0 
B20 Biodiesel 244,104.1 

School Fleet 
Unleaded 24,354.2 
B5 Biodiesel 110,853.0 
B20 Biodiesel 173,760.3 

 

Because of the large number of vehicles and emission factors used for the CH4 and N2O calculation, the 
data are not presented in this memo. 3 

4.2.3 Factors 
Emission factors used for the calculation of CO2 emissions are from the Local Government Operations 
(LGO) Protocol, version 1.1, and are detailed in Table 17, below. 

Table 16: CO2 Emissions Factors for Mobile Combustion 

Fuel Factor 
(kg CO2/gallon) Source 

Motor Gasoline 8.78 
LGO Protocol, version 1.1 (May 2010) Table G.11 Default CO2 
Emission Factors for Transport Fuels Diesel Fuel No. 1 and 2 10.21 

Biodiesel (B100)+ 9.45 
 

Because of the large number of vehicles the specific emission factors used for each one are not 
presented in this memo. The range and source of emission factors used may be found in Table 18, 
below. 

                                                           
3 Source for Vehicle Make, Model (Miles traveled estimated): Arlington County (J. Altavilla and A. Lehman). 
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Table 17: CH4 and N2O Emission Factor Ranges for Mobile Combustion 

Vehicle Type 
CH4 Factor 

Range (g/mi) 
N2O Factor 

Range (g/mi) Source 

Gasoline Passenger 
Cars 

0.0107 – 0.0704 0.0038 – 0.0647 

LGO Protocol, version 1.1 (May 2010) Table 
G.12 Default CH4 and N2O Emission Factors for 
Highway Vehicles by Model Year 
(http://www.theclimateregistry.org/downloads
/2010/05/2010-05-06-LGO-1.1.pdf) 

Gasoline Light 
Trucks 

0.0151 – 0.0813 0.0066 – 0.1035 

Diesel Light Duty 
Trucks 

0.0009 – 0.0011 0.0014 – 0.0017 

Diesel Heavy Duty 
Trucks 

0.0051 0.0048 

Biodiesel Light 
Trucks (B20) 

0.0010 0.0010 LGO Protocol, version 1.1 (May 2010) Table 
G.13 Default CH4and N2O Emission Factors for 
Alternative Fuel Vehicles 
(http://www.theclimateregistry.org/downloads
/2010/05/2010-05-06-LGO-1.1.pdf) 

Biodiesel Heavy 
Trucks (B20) 

0.0050 0.0050 

Hybrida  0.004361 0.00843 UK Department for Environment, Food and 
Rural Affairs 
(http://www.defra.gov.uk/publications/files/pb
13625-emission-factor-methodology-paper-
110905.pdf) [page 25, Factors converted to 
g/mi (multiply by 1.609344) and converted to 
native gas units (back calculate from TAR 
GWPs)] 

Motorcyclesb 0.0672 0.0069 The Climate Registry's 2013 Default Emission 
Factors 
(http://www.theclimateregistry.org/downloads
/2013/01/2013-Climate-Registry-Default-
Emissions-Factors.pdf) [Table 13.4, page 22] 

aAverage hybrid factor used for all hybrid vehicles 
bAll motorcycles are model year 2007 or newer, it is assumed that all are non-catalytic controlled 

4.2.4 Assumptions 
For the estimation of CO2 emissions: The County government and APS fleets use different blends of 
biodiesel, B5 and B20, over different periods in the year. From mid-November through March, B5 is 
used, and from April through mid-November, B20 is used. To allocate the biodiesel use between B5 and 
B20, it was assumed that B5 was used for 12 days in November and B20 was used for 18 days in 
November, matching the week of the year when the switch was made. 

For the estimation of CH4 and N2O emissions: Mileage for the County and school fleets was estimated 
based on in-service dates for all fleet vehicles and total mileage traveled. It was assumed that the 
vehicles were driven evenly across their lifespans to get annual miles traveled (total mileage divided by 
in-service time). To confirm that this was a valid method to estimate mileage per vehicle, total miles 
traveled estimated for all vehicles (separately for County and school fleets) and the total gallons 
consumed data were used to get an average miles per gallon (MPG) by fuel type for each fleet. The 
resulting MPGs by fuel type were determined to be feasible, which confirmed that the annual mileage 
per vehicle estimate was a valid method. 
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To allocate the mileage between B5 and B20 consumption for the year in order to apply the correct 
emission factors for diesel, in a similar manner to the CO2 allocation by gallons explained above, it was 
assumed that B5 was used for 134 days out of the year and B20 was used for 232 days out of the year 
(2012 was a leap year totaling 366 days).  

5 Arlington Transit (ART) Buses 
ART bus service is provided by Arlington County to supplement Metrobus with neighborhood-friendly 
buses that service neighborhoods not covered by Metrobus and to increase the frequency of service and 
coverage in other neighborhoods.  ART also provides increased access to Metrorail and Virginia Railway 
Express (VRE) to further the use of these public transit options. ART strives to be environmentally 
friendly by running their vehicles on cleaner-burning fuels, mostly natural gas, with the remaining diesel 
fleet using biodiesel (B5 and B20 blends).  Emissions from ART buses come from the combustion of 
these fuels, emitting mostly CO2, but also trace amounts of CH4 and N2O. 

Arlington County has significantly increased the ART bus program over the last 12 years.  In 2000, there 
were only four small diesel buses in operation.  By 2012, there were 55 buses in operation, increasing 
annual ridership from 165,523 in 2000 to over 2.5 million.  This large increase in service has also 
increased the Arlington County Government’s carbon footprint, as the amount of fuel used by ART buses 
has increased.  However, there is a direct link between the increase in ART bus service and a reduction 
in residential GHG emissions.  As residents have better transit options, such as the ART buses, fewer 
trips are made in personal vehicles which, on a per person basis, are much less efficient and higher 
emitting than public transit.   While the Arlington County government operations emissions will increase 
because of the enhanced bus service, the overall emissions for the entire community of Arlington 
County will decrease.   

Accounting for the emission impacts of ART buses requires that two separate emissions values be 
reported, as follows: 

1. A standard emissions inventory value for County operations that is compliant with the LGOP 
and consistent with previous calculations in the baseline inventory 

2. An adjusted emissions value used solely for the purpose of measuring progress toward County 
reduction goals that credits the County government for emission reductions in the overall 
transportation sector that are a direct result of expanded ART bus services 

The adjusted emissions value is calculated by using a net total that subtracts avoided emissions in the 
transportation sector stemming from ART bus service expansion (relative to the 2000 baseline) as 
calculated according to the guidelines developed by the American Public Transportation Association 
(APTA) entitled “Quantifying Greenhouse Gas Emissions from Transit”4. This accounting method treats 
avoided emissions like offsets or renewable energy certificates (RECs), in that the project owner 
(Arlington County in the case of ART buses) is initially credited with the reduction. It should be noted 
that because ART bus emissions are captured under County Government operations within the 

                                                           
4 http://www.aptastandards.com/Portals/0/SUDS/SUDSPublished/APTA_Climate_Change_Final_new.pdf 

http://www.aptastandards.com/Portals/0/SUDS/SUDSPublished/APTA_Climate_Change_Final_new.pdf
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inventory, and because the adjusted ART bus emissions value will be used specifically for County 
government goal tracking, community transportation calculations will not be impacted by the use of 
these methods. The community transportation emission value will already exclude these avoided 
emissions based on the current calculation methods. 

The APTA Protocol was selected primarily for its flexibility in application since it was designed for U.S. 
transit agencies, rather than specific projects. The APTA Protocol also includes alternative calculation 
methods and data sources to accommodate varying levels of data availability. The other transit 
emissions protocol considered for Arlington County was AM0031, a project-based protocol developed 
for Bus Rapid Transit (BRT) projects and approved by the Clean Development Mechanism (CDM) 
Executive Board. This methodology is overly complex for Arlington’s needs, poses numerous monitoring 
challenges, and is targeted more for BRT projects in developing countries. The APTA Protocol is generally 
consistent with the overarching methodology of AM0031, as well as The Climate Registry General 
Reporting Protocol, but provides greater flexibility in application and data requirements. The APTA 
Protocol is currently used by the Los Angeles County Metropolitan Transportation Authority (MTA)5 and 
the New York MTA,6 among others. 

The APTA Protocol calculates emissions displaced by transit according to three subcategories, however 
only two are applicable to Arlington County: 

• Mode Shift – reduction due to avoided car trips through mode shift from private automobiles to 
transit 

• Congestion relief – reductions due to improved operating efficiency of private automobiles, 
including reduced idling and stop-and-go traffic 

5.1 Results 
ART bus emissions totaled 3,237 mtCO2e, with 3,175 mtCO2e from the natural gas fueled vehicles and 
62.6 mtCO2e from the biodiesel fueled vehicles.  

Table 18: Emissions Summary Data from ART Buses (Native Gas and CO2e) for 2012 

Fuel Type CO2 Emissions  
(mt CO2) 

CH4 Emissions  
(kg CH4) 

N2O Emissions 
(kg CH4) 

Total 
Emissions  
(mt CO2e) 

Biogenic CO2 
Emissionsa 
(mt CO2) 

Natural Gas (CNG) 3,051 2,556 227 3,175 0 
Biodiesel (B5) 27 0.04 0.04 27 1 
Biodiesel (B20) 36 0.06 0.06 36 8 
TOTAL 3,113 2,556 228 3,237 10 
   aBiogenic emissions are not included in the Total Emissions estimate, in accordance with LGO Guidance.  

                                                           
5 http://www.metro.net/projects_studies/sustainability/images/Climate_Action_Plan.pdf 
6 http://www.mta.info/sustainability/pdf/2012Report.pdf 

http://www.metro.net/projects_studies/sustainability/images/Climate_Action_Plan.pdf
http://www.mta.info/sustainability/pdf/2012Report.pdf
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Table 19: Comparison (CO2e) of ART Emissions from Bus Fleets for 2000, 2007 and 2012 

 
2000 Emissions  

(mt CO2e) 
2007 Emissions  

(mt CO2e) 
2012  Emissions  

(mt CO2e) 

2012 Biogenic CO2 
Emissionsa 
(mt CO2) 

ART Buses 60 778 3,237 10 
aIn the 2000/2007 inventory, the ICLEI CACP tool that was used to calculate emissions from non-fossil fuels did not calculate the 
biogenic portion of biodiesel emissions.  The biogenic portion of biodiesel is calculated in this 2012 estimate, but they are not 
included in the total emissions number from transportation, in accordance with the LGOP. 

5.2 Methodology 

5.2.1 CO2 Emissions 
Emissions of CO2 from the ART bus fleet were calculated using total standard cubic feet (SCF) of 
compressed natural gas (CNG) consumed or total gallons of biodiesel consumed. To calculate emissions, 
total fuel consumption was multiplied by the emission factor for that fuel type, with the resulting 
kilograms of CO2 emissions divided by 1,000 to get metric tons, as shown below: 

CO2 Emissions (mt CO2) = [Gallons Bio-diesel * Emission Factor (kg CO2/gallon)]/1,000 

or 

CO2 Emissions (mt CO2) = [SCF CNG Consumed * Emission Factor (kg CO2/SCF)]/1,000 

To calculate CO2 emissions from the biofuel blends, the portion of diesel in the blend was multiplied by 
the diesel emission factor, and the portion of biodiesel in the blend was multiplied by the biodiesel 
emission factor. 

5.2.2 CH4 and N2O Emissions 
Emissions of CH4 and N2O were calculated using total miles traveled by the bus fleet, and applying a 
vehicle type (bus) and fuel specific (CNG or biodiesel) emission factor. To calculate CH4 and N2O 
emissions, total miles traveled were multiplied by the emission factor assigned to each fuel type 
resulting in grams of emissions. To obtain total metric tons of native gas, the grams of emissions for 
each gas were divided by 1,000,000. To obtain metric tons of CO2e, the metric tons of native gas totals 
were multiplied by a GWP of 21 for CH4 and a GWP of 310 for N2O. This is shown in the equations 
below: 

CH4 Emissions (mt CO2e) = ∑(all vehicles) [(miles traveledvehicle * CH4 EFfuel)/1,000,000]*21 

N2O Emissions (mt CO2e) = ∑(all vehicles) [(miles traveledvehicle * N2O EFfuel)/1,000,000]*310 

5.3 Data 
Data for 2012, including number of buses, fuel type (bio-diesel and CNG), fuel consumption and VMT 
were obtained from the ART Transit Operations Coordinator, Kelley MacKinnon.  Biodiesel consumption 
was provided in gallons by month.  CNG consumption data were provided in gasoline gallons equivalent 
(gge) by month for the Washington Metropolitan Area Transit Authority (WMATA) fueling station from 
the Arlington County Bus Fueling Cost Matrix.  Additional CNG data were provided in hundred cubic feet 
(CCF) for the Trade Center Fueling station based off of bill meter reading statements from Washington 
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Gas.  The LGOP default factor of 125,000 Btu/gallon of gasoline was divided by the average heating 
value for the CNG fuel obtained from the Washington Gas billing statements of 1,031 Btu/SCF to 
calculate the conversion factor of 121.2 SCF/gge.  This factor was used to obtain the total cubic feet of 
CNG from the WMATA station to get data from both stations into the same units.   

Table 20: ART Bus Fleet Fuel Consumption 

ART Buses Fuel Type 2012 Data Source 

Fuel Consumption 
(gallons or gge) 

CNG 465,958 

ART Transit Operation Coordinator, Monthly 
Tracking from WMATA Station (Bus Fueling Cost 
Matrix), Billing Statements from Washington Gas 
for Trade Center Station 

B5 Biodiesel  2,759 County Fuel Records - Total biodiesel provided, 
breakdown between B5 and B20 based on the  
timeframe for use of each fuel  B20 Biodiesel 4,385 

VMT (miles) All 1,319,779 ART Transit Operations Coordinator 

Annual Ridership 
(people) All 2,554,983 ART Transit Operations Coordinator 

 
5.4 Factors 
Emission factors used for the calculation of CO2 emissions are from the LGOP, and are detailed in 9, 
below. 

Table 21: CO2 Emissions Factors for Mobile Combustion 

Fuel (Unit) Factor Source 
CNG (kg CO2/SCF) 0.054 

LGO Protocol, version 1.1 (May 2010) Table G.11 Default 
CO2 Emission Factors for Transport Fuels 
(http://www.theclimateregistry.org/downloads/2010/05/20
10-05-06-LGO-1.1.pdf) 

Diesel Fuel No. 1 and 2 (kg 
CO2/gallon) 10.21 

Biodiesel (B100)+ 
(kg CO2/gallon) 9.45 

 

Emission factors used for the calculation of CH4 and N2O emissions are from the LGOP, and are detailed 
in Table 23, below. 

Table 22: CH4 and N2O Emission Factor Ranges for Mobile Combustion 

Vehicle Type CH4 Factor 
Range (g/mi) 

N2O Factor 
Range (g/mi) Source 

CNG Buses 1.966 0.175 LGO Protocol, version 1.1 (May 2010) Table 
G.12 Default CH4 and N2O Emission Factors 
for Highway Vehicles by Model Year 
(http://www.theclimateregistry.org/download
s/2010/05/2010-05-06-LGO-1.1.pdf) 

Bio-diesel (B20) - Bus 0.0050 0.0050 

Diesel - Heavy Duty 
Trucks 0.0051 0.0048 

5.5 Assumptions 
The County uses two different blends of biodiesel, B5 and B20, in their vehicles and busses over 
different periods in the year. From mid-November through March, B5 is used, and from April through 
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mid-November (week 47), B20 is used. To allocate the biodiesel use between B5 and B20, it was 
assumed that B5 was used for 12 days in November and B20 was used for 18 days in November, 
matching the week of the year when the switch was made. 

The total annual CNG consumption for the Trade Center Station was calculated by subtracting the meter 
reading in January 2013 from the meter reading at the station in January 2012.  The meter readings 
were taken on the 15th of each month so it was assumed that the calendar year data would have 
matched the January 15, 2012 to January 15, 2013 data. 

To convert CNG consumption from the WMATA station from gge to SCF, a heating value for the natural 
gas was required.  Rather than use an LGOP default value, the average of the measured heating values 
for CNG given by Washington Gas for the Trade Center Station for January 2012 and January 2013 was 
assumed to be representative of the CNG for the entire year at the WMATA station. 

5.6 Avoided Emissions from Enhanced ART Bus Service 
Avoided emissions from the residential community transportation sector due to the enhanced ART bus 
service between 2000 and 2012 totaled 602 mtCO2e.  Avoided, or as described by APTA, displaced 
emissions were calculated for the baseline year of 2000, and then netted out of the 2007 and 2012 
totals to show the improvement since the base year.   

Table 24: CH4 and N2O Emission Factor Ranges for Mobile Combustion 

Source 
MT CO2-e Displaced 

2000 2007 2012 
Mode Shift -26 -157 -449 
Congestion Relief -15 -101 -194 
Total Displacement -41 -258 -643 
Net Displacement Relative to 
2000 Baseline 0 -217 -602 

 

Displaced emissions from mode shift were responsible for the majority of the total displacement.   This 
calculation is driven by the development of an ART bus specific mode shift factor.  The mode shift factor 
represents the percentage of ART bus riders that, without the bus, would make the trip using a private 
vehicle, a taxi, a carpool or vanpool.  According to a 2008 survey conducted of ART bus riders, only about 
21.2% would have made the trip using one of those other options.  This factor was assumed to be valid 
for 2000, 2007, and 2012.  ART is conducting a follow up survey in the spring of 2013, the results of 
which will be used to update the 2012 mode shift factor.  The other Arlington County specific variable 
required for the APTA avoided emissions calculation was the average fuel economy, miles per gallon, for 
the residential vehicle fleet.  This was estimated based on the relative mix of vehicles types (passenger 
cars, light trucks, and motorcycles) and the age distribution according to 2002/2003 and 2012 Arlington 
County Vehicle Registration data.  See the Community Transportation Emissions Methodology section of 
the full 2012 Arlington County Inventory report for additional details on the fuel economy calculation. 
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Congestion in large interconnected areas, such as the metropolitan Washington region where Arlington 
County sits, are impacted by many different variables and transit systems so that any one system in 
particular will have a relatively small impact on congestion relief.  This estimate is calculated using the 
ratio of un-linked passenger trips for ART buses to total un-linked passenger trips for all the different 
local transit agencies multiplied by the regionally modeled annual hours of delay in congestion per auto 
commuter and the associated wasted fuel7.  After apportioning wasted fuel savings associated with 
congestion relief by un-linked passenger trips, a default fuel based emission factor is applied to estimate 
total displaced emissions. 

Both of the mode shift and congestion relief avoided emission estimates were done using the APTA 
Transit Greenhouse Gas Emissions Online Net Footprint Calculator8.  

6 Waste Utilities and Wastewater Treatment 
Local governments such as Arlington County are responsible for providing community water delivery 
and wastewater treatment services that have an impact on county emissions.  Within this section, we 
define water utilities as an umbrella term for wastewater treatment and water delivery activities.  We 
have chosen to calculate and bundle Scopes 1, 2 and 3 emissions under the waste utilities umbrella so as 
to provide a more comprehensive and easily understandable summary of CO2, N2O and CH4 emissions 
that come from this wastewater source. 

According to the LGOP, wastewater stationary combustion, refrigerant and process emissions fall under 
Scope 1 because Arlington County has financial and operational control over its Water Pollution Control 
Plant (WPCP) and is generating power and heat at the facility.  Purchased electricity falls under Scope 2.  
The purpose of this section is to outline the wastewater utility emissions results and the methods 
behind calculating those results so as to provide a transparent overview of this emissions source.  

6.1 Results 
Emissions from water utilities totaled 16,743 mtCO2e in 2012, a 3 percent decrease in CO2e emissions 
from CY 2000.  Process emissions and purchased electricity emissions respectively decreased by 
approximately 26 percent and 3 percent from 2000 while stationary combustion emissions increased by 
about 36 percent (Table 24).9   

                                                           
7 http://tti.tamu.edu/documents/ums/congestion-data/complete-data.xls  
8 www.apta.com/resources/statistics/Documents/NEW_GHG_CALC.xls  

 
9 Note that this increase in stationary combustion emissions may be a result of the increase in diesel use form 
backup generators installed at the facility. 

http://tti.tamu.edu/documents/ums/congestion-data/complete-data.xls
http://www.apta.com/resources/statistics/Documents/NEW_GHG_CALC.xls
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  Table 23: Water utility emissions summary for 2000, 2007 and 2012.10      

Source 2000  
(mtCO2e) 

2007  
(mtCO2e) 

2012  
(mtCO2e) 

% Change  
2000-2012 

Stationary Combustion 657 678 896 36.4% 
Process Emissions 1,418 1,108 1,053 -25.8% 
Fugitive Refrigerants 0 1  57 n/a 
Purchased Electricity 15,151 18,204 14,738 -2.7% 
Total 17,226 19,991 16,743 -2.8% 

 

Emissions from the wastewater treatment processes (WWTP) and wastewater effluent totaled 1,053 
mtCO2e in 2012, with 995 mtCO2e coming from WWTP and 59 mtCO2e coming from the effluent.  These 
numbers represent an overall 26 percent decrease in emissions from 2000 (Table 25).  Note that from 
2007 to 2012 there is a large increase in emissions from the WWTP and a major decrease in emissions 
from wastewater effluent.  These changes resulted from the installation of a denitrification process at 
the WPCP in 2010.  Consequently, there are higher emissions during the WWTP because nitrogen is 
being removed at that point rather than being released downstream from the effluent. 

Table 24: Comparison (CO2e) of wastewater process emissions for 2000, 2007 and 2012.11 

Source 2000 (mtCO2e) 2007 (mtCO2e) 2012 (mtCO2e) % Change 
2000-2012 

Wastewater Treatment Processes 401 425 995 148.1% 
Wastewater Effluent 1,017 684 59 -94.3% 
Total 1,418 1,108 1,053 -25.8% 
  

6.2 Methodology 
This section will focus on emissions calculations for process emissions (WWTP and effluent).  Emissions 
from stationary combustion and purchased electricity were calculated according to the same methods 
used for the buildings sector as described in section 2.12 

The following equations were used to calculate WWTP and wastewater effluent N2O emissions.  County 
projected daytime population data were used to calculate WWTP emissions while nitrogen loading data 
was used to calculate effluent emissions.  To obtain metric tons of CO2e, the N2O metric tons of native 
gas totals were multiplied by a GWP of 310.      

Annual WWTP N2O emissions (mtCO2e) = ((Ptotal * Find-com * EFnit/denit)/1,000,000) * 310 
 

                                                           
10 At the time of this memo, wastewater facility refrigerant data were incomplete.  These data will be added when 
they are available.       
11 The 2000 and 2007 process emissions numbers were recalculated from the data as it appeared that there were 
some conversion errors in the results of the 2010 draft report titled “Calculating the Carbon Footprint for the 
Arlington County Water Pollution Control Plant”.  
12 Methods for refrigerant fugitives and mobile combustion will be added as the data become available. 



26 
 

Where: 
Ptotal = Total population that is served by the centralized WWTP adjusted for industrial discharge, if 
applicable. 
Find-com = Factor for industrial and commercial co-discharge waste into the sewer system (value = 1.25). 
EFnit/denit = Emission factor for a WWTP with nitrification/denitrification (value = 7 gN2O/person/year).13   

 

Annual wastewater effluent N2O emissions (mtCO2e) = ((NLoad * EFEffluent * 44/28)/1,000) * 310 

Where: 

NLoad = Measured average total nitrogen discharged (kg N/year). 
EFEffluent = Emission factor (value = 0.005 kg N2O-N/kg sewage-N produced).  
44/28 = Molecular weight ratio of N2O to N2 (value = 1.57) 

 

Since the WPCP has an aerobic wastewater treatment system, CH4 emissions from this process were 
considered negligible and not calculated.14 

6.2.1 Data 

6.2.1.1 Process Emissions 
The following table provides the activity data required for calculating process emissions for 2012.  It 
should be noted that the daytime population represents the population of Arlington during a normal 
business day, accounting for both residents and people who work in Arlington but do not live there, as 
well as the portions of Alexandria, Fairfax County, and Falls Church that the plant serves.  

Table 25: Process emissions data for 2012. 

Data Element Data Type 2012 Data Source 
WWTP Daytime Population 366,647 2010 report written for Arlington County, titled 

“Calculating the Carbon Footprint for the Arlington 
County Water Pollution Control Plant” (provided by L. 
Slattery and J. Altavilla). 

Wastewater Effluent Nitrogen (kg N/yr) 52,985 WPCP measurements (provided by L. Slattery and 
compiled by J. Altavilla) 

 

6.2.1.2 Stationary Combustion and Purchased Electricity 
To provide 100 percent backup power in case of electric outages, the WWTP installed three 2,500 kWh 
diesel backup power generators in 2010-11.  Each of these generators are run for 1 hour each week to 
ensure they are in working order.  Because of the significant difficulties in restarting the wastewater 
treatment equipment after a power failure, prior to any storm event the system is switched over to the 
backup generators.  Neither of these policies, the increased weekly testing nor the automatic 

                                                           
13 This emissions factor was 3.2 gN2O/person/year for 2000 and 2007 because there was no 
nitrification/denitrification system at the WPCP.  The factor was 7 gN2O/person/year in the 2012 calculation 
because the denitrification system was installed at the WPCP in 2010.   
14 LGOP, p. 108. 
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changeover prior to storm events, were in place with prior backup power system. Extended use of these 
generators during two significant weather events (the derecho  in June 2012 and Hurricane Sandy in 
October 2012) also led to an increase in diesel use from 2000/2007 to 2012.    

Table 26: Purchased electricity and stationary combustion data for 2012 

Fuel Type 2012 Data Source 

Natural Gas (MMBtu)  10,325 Source 1: Arlington County utility billing records supplemented by 
Dominion Virginia Power records (compiled by J. Altavilla). 
Source 2: Arlington County Water Pollution Control Bureau Annual 
Air Emissions Update for CY 2012 (L. Slattery).  

Diesel Fuel Oil (gallons) 32,630  Arlington County Water Pollution Control Bureau Annual Air 
Emissions Update for CY 2012 (L. Slattery). 

Electricity (MWh) 31,190  Arlington County utility billing records supplemented by Dominion 
Virginia Power records (compiled by J. Altavilla). 

 

6.2.2 Factors 
Emissions factors for process emissions can be found in the equations above and are also included in 
Table 28 below. 

Table 27: Emissions factors for process emissions 

Process (units) Emission Factor Source 
WWTP with 
nitrification/denitrification  
(g N2O/person/year) 

7  LGO Protocol, version 1.1 (May 2010). Chapter 10: 
Wastewater Treatment Facilities 
(http://www.theclimateregistry.org/downloads/2010/
05/2010-05-06-LGO-1.1.pdf) 
  
  

Wastewater Effluent  
(kg N2O-N/kg sewage-N produced) 

0.005 

 

Emissions factors for stationary combustion, refrigerants, and purchased electricity were the same as 
the buildings sector as described in section 1. 

6.2.3 Assumptions 
For WWTP emissions calculations in 2000 and 2007, an emissions factor of 3.2 gN2O/person/year was 
used because it was assumed that there was no denitrification in 2000 and 2007 at the WPCP based on 
the description of operational practices by the plant manager, Larry Slattery and empirical evidence of 
the change in emissions.  With the installation of the denitrification system in 2010, an emissions factor 
of 7 gN2O/person/year was used based on LGOP instructions. 

For wastewater effluent emissions, it was assumed that the population data was accurate.  This daytime 
population data is a projected estimate for 2012 from Appendix I of a 2010 report written for Arlington 
County, titled “Calculating the Carbon Footprint for the Arlington County Water Pollution Control Plant”.  
The report specifies the following equation for calculating total population: 

Total Population = Population + (1/3 * Employment) 
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7 Conclusion 
In 2010, Arlington County worked with SAIC to prepare a comprehensive GHG inventory, including 
emissions from all sources within the County’s geopolitical boundaries for CY 2000 and 2007.15 That 
effort included, as a subset of the total Arlington County community, emissions from Arlington County 
Government operations, adhering to the LGOP.  

The 2012 County Government operations inventory documented in this report is used to measure 
progress toward the County’s ambitious GHG reduction target, 10 percent emissions reduction by CY 
2012, based on a CY 2000 baseline for government activities. In order to accurately compare the CY 
2012 inventory with the CY 2000 and 2007 inventories, several important updates were made to the 
2000 and 2007 numbers, as follows: 

• Selected U.S. EPA e-GRID electricity emission factors were changed to more appropriately 
reflect county power supply in each of the data years. 

• Unit conversions within wastewater process emissions calculations were corrected 
• Unit conversions within ART bus CNG emissions calculations to better represent heat content of 

CNG used by Arlington County. 
• The updated inventory captures emissions from leased space at Courthouse Plaza and the 

Artisphere building for all inventory years 

These updates resulted in slightly lower total emission numbers for the 2000 and 2007 inventories, and 
do not exactly match the numbers contained in the published inventory report for those years.  These 
changes resulted in total emissions from County Government operations reported for 2000 increasing 
by 271 mtCO2e and the total emissions from County Government operations reported for 2007 
decreasing by 2,875 mtCO2e.  . 

The CY 2012 net emissions from Arlington County Government activities, which include reductions from 
green power, carbon offset purchases, and avoided transportation emissions for the purpose of 
measuring progress toward achievement, represent an 11.7 percent reduction from the CY 2000 
baseline, exceeding the County’s 10 percent reduction goal, as shown in Table 29. 

This reduction does include the avoided emissions in the County’s community transportation sector 
created by the enhancement of the ART bus service.  These avoided emissions in the community help to 
offset the increases of direct emissions from having more ART buses servicing the county.  These 
avoided emissions will inherently be captured in the community sector emission estimates, to avoid 
double counting they are estimated separately and applied to the County Government operations total 
for the purpose of goal evaluation only, not as part of the official inventory total, similar to carbon 
offsets and green power purchases.   

                                                           
15 http://freshaireva.us/wp-content/uploads/2012/01/Greenhouse-Gas-Emissions-Inventory.pdf 

http://freshaireva.us/wp-content/uploads/2012/01/Greenhouse-Gas-Emissions-Inventory.pdf
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Table 28: Original and Updated Total Emissions and Goal Achievement Evaluation 

Category 
Per 2000/2007 Report Revised Values % Change 

2000-2012 2000 2007 2000 2007 2012 
Government Activities - Reduction Target n/a n/a 58,389 54,983 52,550 -10.0% 
Total Government Activity Emissions 56,816 61,905 58,389 61,382 57,455 -1.6% 
(-) Green Power Purchases  0 -2,292 0 -2,292 -5,256 n/a 
(-) Carbon Offset Purchases 0 0 0 0 -11 n/a 
(-) ART Bus Program Credits 0 0 -41 -258 -643 n/a 
Government Activities - Net Emissions 56,816 59,613 58,348 58,832 51,545 -11.7% 
Total School Emissions 38,313 37,095 37,011 34,742 33,827 -8.6% 
(-) Green Power Purchases 0 0 0 0 -1,452 n/a 
Schools - Net Emissions 38,313 37,095 37,011 34,742 32,376 -12.5% 
Total Government Operations Emissions 95,129 99,000 95,400 96,125 91,282 -4.3% 
(-) Green Power Purchases 0 -2,292 0 -2,292 -6,708 n/a 
(-) Carbon Offset Purchases 0 0 0 0 -11 n/a 
(-) ART Bus Program Credits 0 0 -41 -258 -643 n/a 
Government Operations - Net Emissions 95,129 96,708 95,359 93,575 83,291 -12.0% 
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