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“If not addressed, [climate change] will consume our national resources and threaten the  

            well-being of future generations, and volatile energy prices and more extreme weather will          

            devastate our economy.” – Former White House Chief of Staff John D. Podesta (speech to National   

            Association of State Treasurers, 2007). 
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Global Warming Potential and CO2 Equivalent 

Inventory of Greenhouse Gas 

Emissions and Sinks: 1990-2008
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Climate Change in Maine 
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Consequences of Climate Change in Maine 
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SECTION 2: OVERVIEW OF THE GHG EMISSIONS INVENTORY PROCESS  

Program Utilized: ICLEI 
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2007 Inventory Data Sources 
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Government Analysis: Inventory Results 

Overview: All Sectors 
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South Portland: GHG Emissions Inventory Overview (2007) 

Sector 
Cost 

($) 

Cost 

(%) 

Energy Output 

(MMBtu) 

Energy 

Output 

(%) 

CO2e 

(tonnes) 

CO2e 

(%) 

Buildings: Heat & Hot Water 894,294.45 29.4% 54,539.1 48.1% 3,766.6 37.3% 

Buildings: Electricity 794,822.04 26.2% 17,665.0 15.6% 2,194.6 21.7% 

Total Buildings 1,689,116.49 55.6% 72,204.1 63.6% 5,961.2 59.1% 

Wastewater 399,039.96 13.1% 12,454.2 11.0% 1,833.6 18.2% 

Vehicle Fleet* 446,291.94 14.7% 19,086.4 16.8% 1,380.1 13.7% 

Lights & Traffic Signals 357,525.72 11.8% 3,993.2 3.5% 496.1 4.9% 

Transit Fleet* 143,877.30 4.7% 5,602.7 4.9% 409.9 4.1% 

Water Delivery 1715.84 0.06% 95.2 0.08% 11.8 0.12% 

Port Facilities 1193.16 0.04% 16.9 0.01% 2.1 0.02% 

GRAND TOTALS 3,038,760.41 
 

113,452.8 
 

10,094.9 
 

*Fuel usage data for the vehicle and transit fleets was not available for 2007; fuel usage data for calendar year 2008 was used 

for the 2007 base year inventory.  
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Total Fuels, All Sectors (2007): Absolute Quantities, Energy Output, & Emissions 

Fuel 
Quantity 

(Unit) 

Cost 

($) 

Energy 

Usage 

(MMBtu) 

CO2e 

(tonnes) 

CO2e:  

% of Total 

(absolute#) 

GHG 

Intensity 

(CO2e 

/Energy 

Use) 

Electricity 9,280,712.0 (kWh) 1,516,262 31,674.8 3,935.1 39.0% 0.12 

Fuel Oil (#1 2 4) 299,334.0 (US Glns) 674,545 41,510.3 3,053.8 30.3% 0.07 

Transport, Diesel 101,995.3 (US Glns) 358,620 14,144.3 1,035.5 10.3% 0.07 

Natural Gas 141,595.4 (therms) 226,219 14,159.5 753.2 7.5% 0.05 

Transport, Gasoline 71,477.0 (US Glns) 190,189 8,879.2 632.2 6.3% 0.07 

Absolute Emissions, 

Nitrous Oxide 
1.5 (tonnes) 

  
467.5 4.6% 

 

Transport, Off Road Diesel 11,904.4 (US Glns) 41,005 1,650.8 121.2 1.2% 0.07 

Propane 9,432.8 (US Glns) 21,381 858.7 54.5 0.5% 0.06 

Kerosene 4,151.0 (US Glns) 10,183 560.3 40.8 0.4% 0.07 

Transport, Off Road Gasoline 119.3 (US Glns) 359 14.8 1.1 0.01% 0.07 

TOTALS 
 

3,038,763 113,452.8 10,094.9 
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Buildings & Facilities 

Buildings & Facilities (2007): CO2e Emissions by Scope 

Sector & Scope 
Cost 

($) 

Cost 

(%) 

Energy 

Output 

(MMBtu) 

Energy 

Output 

(%) 

CO2e 

(tonnes) 

CO2e 

(%) 

Buildings: Heat & Hot Water 

(Scope 1) 
894,294.45 52.9% 54,539.1 75.5% 3,766.6 63.2% 

Buildings: Electricity 

(Scope 2) 
794,822.04 47.1% 17,665.0 24.5% 2,194.6 36.8% 

Total Buildings 1,689,116.49 
 

72,204.1 
 

5,961.2 
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Buildings (2007): Cost, Energy, GHG Emissions, & Square Footage Analysis 

Department / Building Name* 

(Year Built) (Fuel Type) 

Square 

Footage 

Cost 

($) 

Energy Cost  

per Sq. Ft. 

($) 

Energy 

Output 

(MMBtu) 

Energy 

Intensity 

(kBtu** / 

s.f.) 

CO2e 

(tonnes) 

GHG 

Intensity 

(tonnes CO2e 

/1,000 s.f) 

    Rec, Pool (1978) (#2) 3,690 63,230.23 17.14 3,909.44 1,059.47 287.61 77.94 

1
  Fire, Cash Corner/Rear (1971?) (Prop, Elec) 896 7,993.73 8.92 211.02 235.51 22.82 25.47 

Maine Military Museum (1940) (#2, Elec) 704 3,912.80 5.56 231.82 329.28 17.10 24.29 

Parks, Greenhouse (1968) (#2, Elec) 960 4,757.23 4.96 269.64 280.88 20.31 21.15 

Police Garage (1972?) (#2) 1,000 3,547.54 3.55 218.05 218.05 16.04 16.04 

Bus Service, Office (1982) (Kero, Elec) 480 1,770.00 3.69 73.55 153.23 7.40 15.42 

2
  Schools, School Bus Building (1984) (#2, Kero) 6,925 23,929.15 3.46 1,379.17 199.16 101.02 14.59 

3
  Public Safety (Police/Fire Admin) (1972/1998)  

   (Elec) 
6,814 30,519.00 4.48 784.21 115.09 97.43 14.30 

4
  PW, Admin Office & Gar. Bay 1 (1930)  

   (#2, NatGas) 
6,600 20,295.12 3.08 1,354.85 205.28 89.13 13.50 

City Hall (1898) (#2, NatGas, Elec) 8,500 32,572.33 3.83 1,183.22 139.20 113.15 13.31 

Parks, Maintenance Bldng (1968) (#2, Elec) 2,800 8,803.47 3.14 436.64 155.94 35.28 12.60 

PW, Transfer Station Entrance Shed (1998) 

(Elec) 
400 1,541.99 3.85 40.17 100.42 4.99 12.48 

Schools, Hamlin (1961) (#2, Elec) 7,858 25,423.14 3.24 1,214.08 154.50 95.63 12.17 

Schools, Memorial (1960) (#2, Elec) 77,074 205,533.09 2.67 10,286.69 133.47 826.21 10.72 

Parks, Wainwright Field, CmmBldng (2002) 

(Prop, Elec) 
2,504 8,394.93 3.35 268.98 107.42 25.37 10.13 

3
  Police/Public Safety Furnaces (1972/1998) 

(#2) 
12,975 26,950.70 2.08 1,669.88 128.70 122.85 9.47 

Assessing (1955) (NatGas, Elec) 1,444 4,396.43 3.04 172.83 119.69 13.24 9.17 

Schools, SPHS (1950/1960) (#2, NatGas, Elec) 189,349 452,698.38 2.39 18,764.67 99.10 1,615.81 8.53 

Bus-Service, Garage (1945) (NatGas, Elec) 6,251 15,670.88 2.51 788.89 126.20 51.64 8.26 

Water Resources, Sewer Maint. Gar. (1980) 

(Prop, Elec) 
2,600 9,285.56 3.57 287.99 110.77 21.47 8.26 

Library, Branch, Wescott (1978) (Prop, Elec) 4,642 13,868.90 2.99 452.28 97.43 37.96 8.18 

Fire, Central (1940) (#2, NatGas, Elec) 14,288 28,921.63 2.02 1,427.98 99.94 114.41 8.01 

Fire, West End Station (2003) (NatGas, Elec) 10,698 26,222.97 2.45 1,096.59 102.50 84.00 7.85 

Schools, Robotics (One Clsrm Prgrm Bldng) (#2) 1,920 3,067.63 1.60 188.49 98.17 13.87 7.22 

Library, Public, Broadway (1970) (#2, Elec) 12,300 27,503.08 2.24 900.57 73.22 88.60 7.20 

Fire, Ferry Village Station (1920)(#2, NatGas, 

Elec) 
1,760 3,177.94 1.81 157.24 89.34 12.28 6.98 
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Buildings (2007): Cost, Energy, GHG Emissions, & Square Footage Analysis 

Department / Building Name* 

(Year Built) (Fuel Type) 

Square 

Footage 

Cost 

($) 

Energy Cost  

per Sq. Ft. 

($) 

Energy 

Output 

(MMBtu) 

Energy 

Intensity 

(kBtu** / 

s.f.) 

CO2e 

(tonnes) 

GHG 

Intensity 

(tonnes CO2e 

/1,000 s.f) 

Schools, Brown (1940) (NatGas, Elec) 31,774 74,963.00 2.36 3,079.83 96.93 219.06 6.89 

3
  Police (1972) (Elec) 6,161 12,596.70 2.04 316.00 51.29 39.26 6.37 

Schools, Dyer (1971) (NatGas, Elec) 29,278 66,455.00 2.27 2,492.81 85.14 185.91 6.35 

Rec, Wilkinson Function Hall (1950) (#2, Elec) 2,748 4,325.97 1.57 217.74 79.23 17.35 6.31 

Schools, Small (2003) (NatGas, Elec) 30,728 67,085.00 2.18 2,401.53 78.15 186.41 6.07 

Schools, Skillin (1940) (#2, Elec) 50,290 82,444.77 1.64 3,481.61 69.23 300.10 5.97 

Fire, Thornton Heights (1939) (#2, Prop, Elec) 1,628 3,636.34 2.23 122.31 75.13 9.58 5.88 

Planning & Development (1961) (NatGas, Elec) 4,546 8,214.66 1.81 383.00 84.25 26.24 5.77 

1
  Fire, Cash Corner/Front (1971) (#2, Elec) 7,250 9,025.94 1.24 539.50 74.41 40.01 5.52 

Schools, Mahoney Jr HS (1940) (#2, NatGas, 

Elec) 
62,060 90,404.18 1.46 4,085.78 65.84 340.07 5.48 

Schools, Kaler (2003) (NatGas, Elec) 30,728 59,343.00 1.93 1,997.23 65.00 165.48 5.39 

Fire, Willard Square Station (1940) (#2, Elec) 4,576 5,762.10 1.26 283.06 61.86 24.12 5.27 

Rec, Redbank Gym (1997) (NatGas, Elec) 11,674 19,479.83 1.67 777.45 66.60 61.23 5.25 

PW, Dugout & Sign Shop (1950) (#2, Elec) 4,262 5,448.73 1.28 250.02 58.66 20.93 4.91 

Rec, Community Center (2000) (NatGas, Elec) 49,888 76,049.61 1.52 2,782.95 55.78 243.25 4.88 

4
 PW, Admin & Gar. Bays 1 & 2 (1930/1950) 

(Elec) 
11,400 13,601.60 1.19 307.78 27.00 38.24 3.35 

Police Garage (Elec) 1,600 1,785.59 1.12 40.10 25.06 4.98 3.11 

Water Resources, Office (2007) (Prop) 1,360 1,786.46 1.31 63.93 47.00 4.06 2.98 

2
  Schools, School Bus Building (1984) (Elec) 42,528 26,283.71 0.62 661.84 15.56 82.22 1.93 

PW, Engineer's Bldng (1950) (#2, Elec) 1,664 943.79 0.57 38.02 22.85 3.20 1.92 

Golf Course Maint. Bldng (1979) (Elec) 1,664 873.55 0.52 18.21 10.94 2.26 1.36 

PW, Salt Shed (1985) (Elec) 5,026 873.55 0.17 18.21 3.62 2.26 0.45 

Parks, Willard Beach Beach House (1973) (Elec) 1,408 338.09 0.24 5.34 3.79 0.66 0.47 

Armory (1941) (Elec) 24,904 653.09 0.03 10.92 0.44 1.36 0.05 

4
 PW, Gar. Bay 2 (1950) (Nat Gas) 4,800 125.41 0.03 1.13 0.23 0.06 0.01 

Parks, Mill Creek Park Pumphouse (Elec) N/A 3,005.00 N/A 67.97 N/A 8.44 N/A 

*Buildings which shared an electricity meter, but not a furnace/boiler –or- vice versa –or- buildings in which the entire square footage did use 

electricity, but was not heated were split in this table to enable greater transparency.  Buildings preceded by a superscript number indicate instances 

where energy usage is split between two or three separate line items.  

**kBtu = one thousand “British thermal units.”  A BTU is a measurement of energy equivalent to approximately 1,055 joules. 
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Wastewater Facilities 
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56.6%

33.8%

6.7%

2.6%

0.11%
0.10%

2.81%

Wastewater Treatment Complex (2007): % CO2e

Treatment Compex: All electricity

Wastewater Treatment Plant: N2O

Operations Bldng, Natural Gas

Main Pump Station, Natural Gas

Disinfection Bldng, Natural Gas

BioSolids, Natural Gas
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Wastewater Facilities (2007): Energy Use, Costs, and Emissions 

Group Name Quantity Cost 
Energy Output 

(MMBtu) 

Energy 

Output: 

% of Total 

CO2e 

(tonnes) 

CO2e: 

% of Total 

Treatment Compex: All electricity 1,842,500 kWh 187,107.07 6,288.3958 50.5% 781.2 42.6% 

Wastewater Treatment Plant: N2O 1.5 tonnes N/A N/A N/A 467.5 25.5% 

Operations Bldng, Natural Gas 17522.4 therms 25,683.35 1,752.2380 14.1% 93.2 5.1% 

Main Pump Station, Natural Gas 6815.2 therms 10,240.64 681.5200 5.5% 36.3 2.0% 

Disinfection Bldng, Natural Gas 298.3 therms 597.43 29.8300 0.24% 1.6 0.09% 

BioSolids, Natural Gas 264.5 therms 550.99 26.4450 0.21% 1.4 0.08% 

Sub-Total: Trtmnt Complex, Natural Gas 24,900.3 37,072.41 2,490.03 20.0% 132.5 7.2% 

TOTAL: TREATMENT COMPLEX 
 

224,179.48 8,778.43 70.5% 1,381.2 75.3% 

Pump Stations, Electricity 1,059,492 kWh 173,896.74 3,616.01 29.0% 449.2 24.5% 

Pump Stations, Natural Gas 597.6 therms 963.74 59.76 0.5% 3.2 0.2% 

TOTAL: PUMP STATIONS* 
 

174,860.48 3,675.77 29.5% 452.4 24.7% 

GRAND TOTALS 
 

399,039.96 12,454.20 
 

1,833.6 
 

*Pump station data does not include propane (6) or diesel (1) usage at eight pump stations. 

Vehicle Fleet 
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Appendix III:

CACP Vehicle Classifications

Vehicle Fleet (2008*): Emissions, Cost, and Energy Use 

Vehicle 

Classification 

Number of 

Vehicles** 

Quantity 

(US Gal) 

Ave. Glns/ 

Per Vehicle 

Cost 

($) 

Cost: 

% of 

Total 

Energy  

Output: 

(MMBtu) 

Energy 

Output: 

% of Total 

CO2e 

(tonnes) 

CO2e: 

% of 

Total 

Diesel, Heavy Duty 60 54,590.0 909.8 189,347.66 42.4% 7,570.3 39.7% 554.3 40.2% 

Diesel, Off Road 22 11,904.4 541.1 41,005.17 9.2% 1,650.8 8.6% 121.2 8.8% 

Diesel, Light Duty 19 5,183.6 272.8 18,555.34 4.2% 718.8 3.8% 52.6 3.8% 

Diesel, CO2 Only 10 2,407.7 240.8 8,507.71 1.9% 333.9 1.7% 24.4*** 1.8% 

Total Diesel 111 74,085.7 
 

257,415.88 57.7% 10,273.9 53.8% 752.6 54.5% 

Gasoline, CO2 Only 54 41,289.4 764.6 110,723.99 24.8% 5,129.2 26.9% 363.6**** 26.3% 

Gasoline, Light Duty 42 29,494.3 702.2 77,680.27 17.4% 3,663.9 19.2% 262.6 19.0% 

Gasoline, Off Road 3 119.3 39.8 358.86 0.1% 14.8 0.1% 1.1 0.1% 

Gasoline, Heavy Duty 3 37.1 12.4 112.94 0.0% 4.6 0.0% 0.3 0.0% 

Total Gasoline 102 70,940.1 
 

188,876.06 42.3% 8,812.5 46.2% 627.5 45.5% 

GRAND TOTALS 213* 
  

446,291.94 
 

19,086.4 
 

1,380.1 
 

*2007 data was not available for mobile sources emissions; calendar year 2008 data was used for the base year inventory. 

**Vehicles that used both diesel and gasoline (23) were counted twice since emission factors differ based on fuel type.  Total vehicle count was 

actually 190 (213 - 23 = 190). 

***Total CO2e emissions for vehicles classified as “Diesel, CO2 Only” was as reported; vehicle classification had little/no impact on total CO2e. 

****Total CO2e emissions for vehicles classified as “Gasoline, CO2 Only” may range from 365.6 – 372.7 tonnes depending on size class and model year 

of vehicles. 
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Lights and Traffic Signals 

Lights & Traffic Signals (2007): Quantity (kWh), Cost, & CO2e 

Group Name 
Quantity 

(kWh) 

Cost 

($) 

Energy Output 

(MMBtu) 

CO2e 

(tonnes) 

CO2e: 

% of Total 

Streetlights 1,022,759 331,684.00 3,490.6 433.7 87.4% 

Traffic Signals 131,230 22,598.25 447.9 55.6 11.2% 

Parks, Holiday Lights 12,875 2,327.13 43.9 5.5 1.10% 

Parks, Shoreway Path Lights 1,702 359.47 5.8 0.7 0.15% 

Parks, Erskine Park Lights 792 230.30 2.7 0.3 0.07% 

Parks, Art-in-the-Park Power 638 208.57 2.2 0.3 0.05% 

Public Works, Rumery Park Sign - 118.00 - - 0.00% 

TOTALS 1,169,996 357,525.72 3,993.2 496.1 
 

Transit Fleet 
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Appendix III:

CACP Vehicle Classifications

Transit Fleet (2008*): Emissions, Cost, & Energy Use 

Vehicle 

Classification 

Number of 

Vehicles 

Quantity 

(US Glns) 

Cost 

($) 

Energy Output 

(MMBtu) 

CO2e 

(tonnes) 

CO2e: 

% of Total 

Diesel, Heavy Duty** 10 39,814.0 142,208.70 5,521.2 404.2 98.6% 

Gasoline, CO2 Only 2 656.2 1,668.60 81.5 5.8 1.4% 

TOTALS 12 
 

143,877.30 5,602.7 409.9 
 

*2007 data was not available for mobile sources emissions; calendar year 2008 data was used for the base year inventory. 

**Emissions for five out of the ten diesel vehicles were calculated for "CO2 only" due to unknown vehicle classification; 

however, there was no difference in the amount of CO2e based on vehicle classification so all diesel vehicles are 

consolidated for this report. 

Water Delivery (Government) 
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Community Analysis

 

 

Port Facilities 

Port Facilities (2007): Electricity Usage, Energy, Cost, & Emissions 

Group Name 
Quantity 

(kWh) 

Cost 

($) 

Energy Output 

(MMBtu) 

CO2e: 

(tonnes) 

CO2e: 

% of Total 

Thomas Knight Park & Pier at Knightville Landing 3,100 557 10.5802 1.314413 62.4% 

Portland Street Pier 1,836 396.22 6.2662 0.778472 37.0% 

Boat Ramps, Madison St 28 239.94 0.0956 0.011872 0.6% 

TOTALS 4,964 1,193.16 16.9 2.1 
 

Water Delivery (2007): Electricity Usage, Cost, and Emissions 

Group Name 
Quantity 

(kWh) 

Cost 

($) 

Energy 

Output 

(MMBtu) 

CO2e: 

(tonnes) 

CO2e: 

% of 

Total 

Parks, Wainwright Field Irrigation Pump 27,415 1331.1 93.6 11.6 98.2% 

Golf Course Irrigation Pump 483 264.95 1.6 0.2 1.7% 

Parks, Mill Creek Park Fountain Pump 10 119.79 0.0 0.0 0.0% 

TOTALS 27,908 1715.84 95.2 11.8 
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Community Analysis: Methodology 

· ·

· ·

· ·
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Community Analysis: Inventory Results 

Community Overview 

2007 Community Overview
1
 

Community Sector 
Energy Output 

(MMBtu) 

CO2e 

(tonnes) 

CO2e 

(%) 

Commercial: Electricity & Water Delivery
2
 736,398 91,452 35.9% 

Transportation
3
 1,236,889 89,712 35.3% 

Industrial: Electricity & Water Delivery 341,123 42,333 16.6% 

Residential: Electricity & Water Delivery 237,600 29,463 11.6% 

Waste (Incinerated & Landfilled)
4
 0 1,518 0.6% 

Totals 2,552,010 254,478 
 

1 
Data does not include scope 1 emissions from stationary sources. 

2
 Commercial sector data includes water delivery for government operations, but not electricity usage by 

government operations included in the Government Analysis portion of this report. 
3 

Road classifications (“Federal Functional Class.”) included for this analysis were local, major/urban 

collectors, minor arterials, and other principal arterials. 
4 

According to the Maine State Planning Office (SPO), landfilled tonnage was most likely underestimated by 

the reporting entity (City of South Portland) and resulted in zero emissions for this report. 
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Water Delivery (Community) 

Introduction 

Results 

41.1%

34.4%

20.3%

4.2%

Water Usage by Sector (%)

Residential

Industrial

Commercial

Governmental
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2007 COMMUNITY WATER USAGE: Water Usage by Sector
1
 

  
Quantity  

(HCF2) 

Quantity 

(Glns) 

CO2e 

(tonnes) 

Energy Usage 

(MMBtu) 
% of Total 

Residential 652,955 488,442,987.75 233.73 2,323.40 41.14 

Industrial 545,436 408,013,399.80 195.25 1,940.82 34.37 

Commercial 321,783 240,709,773.15 115.19 1,145.00 20.27 

Government
3
 66,973 50,099,152.65 23.97 238.31 4.22 

Totals 1,587,147 1,187,265,313 568.14 5,647.53  
1
Water quantity data provided by PWD facilities director, Roger Paradis. 

2
HCF is hundred cubic feet; 1 HCF = 748.05 glns 

3
Government figure includes usage for school district. 



2007 GHG Emissions Report: South Portland, Maine

Section 3: 2007 South Portland GHG Emissions Inventory Page 46 

2007 Community Water Usage
1
: 

Total Emissions & Energy Usage by Fuel Type
2
 

Fuel Type 

(units) 

Fuel 

Quantity
3
 

CO2 

(tonnes) 

N2O 

(tonnes) 

CH4 

(tonnes) 

Energy 

Usage 

(MMBtu) 

Energy 

Usage 

(%) 

Equiv. CO2 

(tonnes) 

Equiv. CO2 

(%) 

Electricity 

(kWh) 
887,423 373.42 0.006847 0.034815 3,027.96 53.6% 376.27 66.2% 

Gasoline
4
 

(glns) 
6,684 58.85 0.000498 0.002491 830.10 14.7% 59.06 10.4% 

#2 (glns) 4,365 44.28 0.000363 0.001816 605.16 10.7% 44.43 7.8% 

#6
5
 (glns) 3,503 41.32 0.000315 0.001573 524.17 9.3% 41.45 7.3% 

Diesel
6
 (glns) 3,810 38.65 0.000317 0.001585 528.22 9.4% 38.78 6.8% 

Propane (glns) 1,232 7.07 0.000067 0.000336 112.13 2.0% 7.10 1.3% 

Nat Gas 

(therms) 
198 1.05 0.000002 0.000020 19.79 0.4% 1.05 0.2% 

TOTALS 564.64 0.0084 0.0426 5,647.53 
 

568.14  

1
Community water usage includes all sectors including government and schools.  

2
Fuel types and quantities supplied by Portland Water District (PWD) facilities director, Roger Paradis.   

3
Quantity of fuel was to supply 1,587,147 HCF water.  

4
Gasoline was classified as “stationary gasoline” in the CACP software. 

5
#6 fuel is not an option in the CACP software, per ICLEI advisement it was instead classified as “residual fuel oil” which is 

heavier than #1, 2, or 4 fuel oil.  
6
Diesel is not an option under stationary sources in the CACP software, it was assumed fuel was lighter diesel and under ICLEI 

advisement it was instead classified as #1, 2, 4 fuel oil.  

Discussion 
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Transportation 

Transport Assistant

Community Analysis

Appendix V

Community Transportation (2007): VMT , Energy Output, and Estimated Emissions 

Vehicle Classification Fuel 
VMT 

Quantity 

VMT 

% 

Energy 

Output 

(MMBtu) 

CO2e 

(tonnes) 

CO2e 

% 

Passenger Cars Alt. Method Gasoline 91,684,908 60.6% 600,550 43,456 48.4% 

Light Trucks Alt. Method Gasoline 49,019,654 32.4% 439,170 31,819 35.5% 

Heavy Duty Vehicles Alt. Method Diesel 8,169,942 5.4% 179,831 13,168 14.7% 

Light Trucks Alt. Method Diesel 1,966,838 1.3% 14,428 1,056 1.2% 

Passenger Cars Alt. Method Diesel 453,886 0.3% 2,910 213 0.2% 

Totals 
 

151,295,228 
 

1,236,889 89,712 
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Waste 

Community Waste: 2007 Emissions &  

Waste Production 

Disposal 

Technology 

Waste 

Production 

(tons) 

CH4 

(kg) 

CO2e 

(tonnes) 

Controlled Incineration 7678.81 72,269 1,518 

Managed Landfill* 26.68 0 0 

Totals 7705.49 72,269 1,518 

*According to the Maine State Planning Office (SPO), landfilled tonnage 

was most likely underestimated by the City of South Portland. 
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2007 South Portland Waste Shares: 

Controlled Incineration 

 

Waste 

Share 
Tonnage 

Paper Products 25.2% 1,935 

Food Waste 13.7% 1,052 

Plant Debris 18.4% 1,413 

Wood and Textiles 8.7% 668 

All Other (e.g. glass, plastic, metal) 34.0% 2,611 

Total Tonnage 7,679 
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Appendix I: Emissions Factors 

eGRID Electricity Emissions 

 

 

Table from ICLEI: http://www.icleiusa.org/action-center/tools/cacp-software/user-guide/appendix-a-electricity-

emissions-factors.   

 

Information is also available directly from the US EPA at http://www.epa.gov/cleanenergy/energy-

resources/egrid/index.html. 
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NERC Electricity Emissions Factors 

 

 

Table from ICLEI: http://www.icleiusa.org/action-center/tools/cacp-software/user-guide/appendix-a-electricity-

emissions-factors 
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Default Fuel CO2 Emission Factors: CACP 2009 (exported data). 

FUEL CO2 EMISSIONS: CACP 2009 

Fuel 
Emissions 

Unit 

Per Energy  

Unit 

CO2 

Coefficient 
Fuel 

Emissions 

Unit 

Per Energy  

Unit 

CO2 

Coefficient 

Anthracite Coal kg MMBtu 103.62 Special Naphtha kg MMBtu 72.82 

Bituminous Coal kg MMBtu 93.46 Stationary Gasoline kg MMBtu 70.88 

Coke kg MMBtu 113.67 Stationary LPG kg MMBtu 63.16 

Commercial Coal kg MMBtu 95.33 Still Gas kg MMBtu 64.2 

Crude Oil kg US Gal 10.29 Subbituminous Coal kg MMBtu 97.09 

Electric Utility Coal kg MMBtu 94.45 Unfinished Oils kg MMBtu 74.54 

Ethane kg MMBtu 59.58 Waxes kg MMBtu 72.64 

Fuel Oil (#1 2 4) kg MMBtu 73.15 Black Liquor NA hrdwd kg MMBtu 0 

Fuel Oil (#1 2 4) ULSD kg MMBtu 73.15 Black Liquor NA sftwd kg MMBtu 0 

Industrial Coking Coal kg MMBtu 93.73 Cali MSW fossil portion kg MMBtu 90.72 

Isobutane kg MMBtu 65.08 Cali MSW non fossil kg MMBtu 0 

Kerosene kg MMBtu 72.31 Heat Plants kg MMBtu 0 

Lignite kg MMBtu 96.43 Landfill Gas or biogas kg MMBtu 0 

Lubricants kg MMBtu 74.21 US MSW fossil portion kg MMBtu 90.72 

n Butane kg MMBtu 64.97 US MSW non fossil kg MMBtu 0 

Naphtha lt 401 deg F kg MMBtu 66.51 Wood 12 pct moisture kg MMBtu 0 

Nat Gas 1000 to 1025 Btu 

per cf kg MMBtu 52.91 Green Electricity kg kWh 0 

Nat Gas 1025 to 1050 Btu 

per cf kg MMBtu 53.06 Biodiesel (B100) tonnes US Gal 0 

Nat Gas 1050 to 1075 Btu 

per cf kg MMBtu 53.46 Compressed Natural Gas kg MMBtu 53.057 

Nat Gas 1075 to 1100 Btu 

per cf kg MMBtu 53.72 Diesel kg MMBtu 73.15 

Nat Gas 975 to 1000 Btu 

per cf kg MMBtu 54.01 Diesel ULSD kg MMBtu 73.15 

Nat Gas gt 1100 Btu per cf kg MMBtu 54.71 Ethanol (E100) kg US Gal 0 

Natural Gas kg MMBtu 53.06 Gasoline kg MMBtu 70.88 

Natural Gasoline kg MMBtu 66.88 Liquefied Natural Gas kg US Gal 4.46 

Other Industrial Coal kg MMBtu 93.98 LPG kg MMBtu 63.16 

Other Oil gt 401 deg F kg MMBtu 78.8 Methanol kg US Gal 4.1 

Pentanes Plus kg MMBtu 66.88 

OFF ROAD Aviation 

Gasoline kg US Gal 8.32 

Petrochemical Feedstocks kg MMBtu 71.02 OFF ROAD Diesel kg US Gal 10.15 

Petroleum Coke kg MMBtu 102.12 OFF ROAD Diesel ULSD kg US Gal 10.15 

Propane kg MMBtu 63.07 OFF ROAD Gasoline kg US Gal 8.81 

Residential Coal kg MMBtu 95.33 OFF ROAD Jet Fuel kg US Gal 9.57 

Residual Fuel Oil kg MMBtu 78.8 

OFF ROAD Residual Fuel 

Oil kg US Gal 11.8 
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Default Transport Average Emissions Factors: CACP 2009 (exported data). 

 

Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Buses 0 0.175 1.966 4.8675 
0.06485

64 
11.432 

1.97714

29 

0.01610

39 
Miles 

US Gal 

Gasoline Eq 
6.93 

Heavy Duty Vehicles 0 0.175 1.966 4.8675 
0.06485

64 
11.432 

1.97714

29 

0.01610

39 
Miles 

US Gal 

Gasoline Eq 
6.93 

Light Duty Vehicles 0 0.05 0.737 0.0855 
0.00169

16 
4.1385 0.071 0.009 Miles 

US Gal 

Gasoline Eq 
12.4 

Heavy Duty Vehicles All 

MYs 
0 

0.004

8 

0.005

1 

14.9989

9 
0.48736 

9.56366

53 

1.22713

49 

0.74458

18 
Miles 

US Gal 

Gasoline Eq 

5.6191

162 

Heavy Duty Vehicles Alt. 

Method 
1990 

0.004

8 

0.005

1 

18.4477

83 

2.75747

68 

10.4378

84 

2.44585

2 

1.88451

15 
Miles 

US Gal 

Gasoline Eq 

5.2384

214 

Heavy Duty Vehicles Alt. 

Method 
1991 

0.004

8 

0.005

1 

18.1332

79 

2.50524

16 

10.3407

49 

2.31043

9 

1.76456

09 
Miles 

US Gal 

Gasoline Eq 

5.3036

659 

Heavy Duty Vehicles Alt. 

Method 
1992 

0.004

8 

0.005

1 

17.8187

75 

2.25300

64 

10.2436

14 

2.17502

6 

1.64461

02 
Miles 

US Gal 

Gasoline Eq 

5.3590

32 

Heavy Duty Vehicles Alt. 

Method 
1993 

0.004

8 

0.005

1 

17.5042

71 

2.00077

12 

10.1464

78 

2.03961

3 

1.52465

96 
Miles 

US Gal 

Gasoline Eq 

5.4060

72 

Heavy Duty Vehicles Alt. 

Method 
1994 

0.004

8 

0.005

1 

17.1897

67 

1.74853

6 

10.0493

43 
1.9042 

1.40470

89 
Miles 

US Gal 

Gasoline Eq 

5.4461

971 

Heavy Duty Vehicles Alt. 

Method 
1995 

0.004

8 

0.005

1 

16.8752

63 

1.49630

08 

9.95220

72 

1.76878

69 

1.28475

83 
Miles 

US Gal 

Gasoline Eq 

5.4802

541 

Heavy Duty Vehicles Alt. 

Method 
1996 

0.004

8 

0.005

1 

16.5607

59 

1.24406

56 

9.85507

17 

1.63337

39 

1.16480

76 
Miles 

US Gal 

Gasoline Eq 

5.5090

426 

Heavy Duty Vehicles Alt. 

Method 
1997 

0.004

8 

0.005

1 

16.2462

54 

0.99183

04 

9.75793

62 

1.49796

09 

1.04485

7 
Miles 

US Gal 

Gasoline Eq 

5.6021

818 

Heavy Duty Vehicles Alt. 

Method 
1998 

0.004

8 

0.005

1 

15.9317

5 

0.73959

52 

9.66080

08 

1.36254

79 

0.92490

63 
Miles 

US Gal 

Gasoline Eq 

5.6087

674 

Heavy Duty Vehicles Alt. 

Method 
1999 

0.004

8 

0.005

1 

15.6172

46 
0.48736 

9.56366

53 

1.22713

49 

0.80495

57 
Miles 

US Gal 

Gasoline Eq 

5.6143

651 

Heavy Duty Vehicles Alt. 

Method 
2000 

0.004

8 

0.005

1 

14.9989

9 
0.48736 

9.56366

53 

1.22713

49 

0.74458

18 
Miles 

US Gal 

Gasoline Eq 

5.6191

162 

Heavy Duty Vehicles Alt. 

Method 
2001 

0.004

8 

0.005

1 

14.4210

66 
0.48736 

9.56366

53 

1.22713

49 

0.68782

52 
Miles 

US Gal 

Gasoline Eq 

5.6231

616 

Heavy Duty Vehicles Alt. 

Method 
2002 

0.004

8 

0.005

1 

13.8818

05 
0.48736 

9.56366

53 

1.22713

49 

0.63455

45 
Miles 

US Gal 

Gasoline Eq 

5.6265

955 

Heavy Duty Vehicles Alt. 

Method 
2003 

0.004

8 

0.005

1 

13.3795

38 
0.48736 

9.56366

53 

1.22713

49 

0.58463

83 
Miles 

US Gal 

Gasoline Eq 

5.6295

12 

Heavy Duty Vehicles Alt. 

Method 
2004 

0.004

8 

0.005

1 

12.9125

96 
0.48736 

9.56366

53 

1.22713

49 

0.53794

54 
Miles 

US Gal 

Gasoline Eq 

5.6320

051 

Heavy Duty Vehicles Alt. 

Method 
2005 

0.004

8 

0.005

1 

12.4793

12 
0.48736 

9.56366

53 

1.22713

49 

0.49434

44 
Miles 

US Gal 

Gasoline Eq 

5.6341

219 

Heavy Duty Vehicles Alt. 

Method 
2006 

0.004

8 

0.005

1 

12.0780

15 

0.48602

15 

9.56366

53 

1.22713

49 

0.45370

4 
Miles 

US Gal 

Gasoline Eq 

5.6359

094 

Heavy Duty Vehicles Alt. 

Method 
2007 

0.004

8 

0.005

1 

11.7070

38 

0.48475

58 

9.56366

53 

1.22713

49 

0.41589

29 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2008 

0.004

8 

0.005

1 

11.3647

11 

0.48356

05 

9.56366

53 

1.22713

49 

0.38077

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2009 

0.004

8 

0.005

1 

11.0493

66 

0.48243

33 

9.56366

53 

1.22713

49 

0.34823

29 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Heavy Duty Vehicles Alt. 

Method 
2010 

0.004

8 

0.005

1 

10.7593

34 

0.48137

21 

9.56366

53 

1.22713

49 

0.31812

15 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2011 

0.004

8 

0.005

1 

10.4929

47 

0.48037

43 

9.56366

53 

1.22713

49 

0.29031

4 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2012 

0.004

8 

0.005

1 

10.2485

36 

0.47943

79 

9.56366

53 

1.22713

49 

0.26467

91 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2013 

0.004

8 

0.005

1 

10.2000

63 

0.47856

04 

9.56366

53 

1.22713

49 

0.24108

55 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2014 

0.004

8 

0.005

1 

10.1555

85 

0.47773

95 

9.56366

53 

1.22713

49 

0.21940

18 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2015 

0.004

8 

0.005

1 

10.1148

08 

0.47697

31 

9.56366

53 

1.22713

49 

0.19949

67 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2016 

0.004

8 

0.005

1 

10.1148

08 

0.47625

86 

9.56366

53 

1.22713

49 

0.19297

33 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2017 

0.004

8 

0.005

1 

10.1148

08 

0.47559

4 

9.56366

53 

1.22713

49 

0.18698

74 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2018 

0.004

8 

0.005

1 

10.1148

08 

0.47497

68 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2019 

0.004

8 

0.005

1 

10.1148

08 

0.47440

48 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2020 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2021 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2022 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2023 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2024 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2025 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2026 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2027 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2028 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2029 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2030 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2031 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2032 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2033 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2034 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2035 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 2036 0.004 0.005 10.1148 0.47387 9.56366 1.22713 0.18149 Miles US Gal 5.6436



2007 GHG Emissions Report: South Portland, Maine 

Appendix I: Emissions Factors Page 6 

Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Method 8 1 08 56 53 49 96 Gasoline Eq 71 

Heavy Duty Vehicles Alt. 

Method 
2037 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2038 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2039 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2040 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2041 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2042 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2043 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2044 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2045 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2046 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2047 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2048 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2049 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2050 

0.004

8 

0.005

1 

10.1148

08 

0.47387

56 

9.56366

53 

1.22713

49 

0.18149

96 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Light Trucks Alt. Method 1990 
0.001

44 

0.000

94 

1.88421

83 

0.50196

84 

1.37066

21 

0.68475

94 

0.34305

47 
Miles 

US Gal 

Gasoline Eq 

15.185

006 

Light Trucks Alt. Method 1991 
0.001

44 

0.000

94 

1.84303

29 

0.46379

11 

1.35849

78 
0.66482 

0.33305

43 
Miles 

US Gal 

Gasoline Eq 

15.456

027 

Light Trucks Alt. Method 1992 
0.001

44 

0.000

94 

1.80184

75 

0.42561

38 

1.34633

35 

0.64488

06 

0.32305

39 
Miles 

US Gal 

Gasoline Eq 

15.687

393 

Light Trucks Alt. Method 1993 
0.001

44 

0.000

94 

1.76066

21 

0.38743

65 

1.33416

92 

0.62494

12 

0.31305

35 
Miles 

US Gal 

Gasoline Eq 

15.884

961 

Light Trucks Alt. Method 1994 
0.001

44 

0.000

94 

1.71947

68 

0.34925

92 

1.32200

49 

0.60500

19 

0.30305

32 
Miles 

US Gal 

Gasoline Eq 

16.052

894 

Light Trucks Alt. Method 1995 
0.001

44 

0.000

94 

1.67829

14 

0.31108

19 

1.30984

06 

0.58506

25 

0.29305

28 
Miles 

US Gal 

Gasoline Eq 

16.196

342 

Light Trucks Alt. Method 1996 
0.001

44 

0.000

94 

1.63710

6 

0.27290

46 

1.29767

64 

0.56512

31 

0.28305

24 
Miles 

US Gal 

Gasoline Eq 

16.318

764 

Light Trucks Alt. Method 1997 
0.001

44 

0.000

94 

1.59592

06 

0.23472

73 

1.28551

21 

0.54518

37 

0.27305

21 
Miles 

US Gal 

Gasoline Eq 

16.611

941 

Light Trucks Alt. Method 1998 
0.001

44 

0.000

94 

1.55473

53 
0.19655 

1.27334

78 

0.52524

43 

0.26305

17 
Miles 

US Gal 

Gasoline Eq 

16.662

038 

Light Trucks Alt. Method 1999 
0.001

44 

0.000

94 

1.51354

99 

0.15837

27 

1.26118

35 

0.50530

5 

0.25305

13 
Miles 

US Gal 

Gasoline Eq 

16.704

727 

Light Trucks Alt. Method 2000 
0.001

45 

0.000

95 

1.45223

12 

0.15837

27 

1.26118

35 

0.49018

51 

0.24434

95 
Miles 

US Gal 

Gasoline Eq 

16.741

418 

Light Trucks Alt. Method 2001 
0.001

46 

0.000

96 

1.39216

46 

0.15837

27 

1.26118

35 

0.47460

77 

0.23535

06 
Miles 

US Gal 

Gasoline Eq 

16.772

818 



2007 GHG Emissions Report: South Portland, Maine 

Appendix I: Emissions Factors Page 7 

Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Light Trucks Alt. Method 2002 
0.001

47 

0.000

97 

1.33395

32 

0.15837

27 

1.26118

35 

0.45872

55 

0.22614

38 
Miles 

US Gal 

Gasoline Eq 

16.799

63 

Light Trucks Alt. Method 2003 
0.001

47 

0.000

97 

1.27819

98 

0.15837

27 

1.26118

35 

0.44269

08 

0.21681

83 
Miles 

US Gal 

Gasoline Eq 

16.822

562 

Light Trucks Alt. Method 2004 
0.001

48 

0.000

98 

1.19205

37 

0.15837

27 

1.21642

62 

0.42265

67 

0.20619

84 
Miles 

US Gal 

Gasoline Eq 

16.841

966 

Light Trucks Alt. Method 2005 
0.001

48 

0.000

98 

1.10771

63 

0.15837

27 

1.16918

71 

0.40255

34 

0.19556

79 
Miles 

US Gal 

Gasoline Eq 

16.858

548 

Light Trucks Alt. Method 2006 
0.001

49 

0.000

99 

1.02616

16 

0.15837

27 

1.11996

24 

0.38257

75 

0.18502

97 
Miles 

US Gal 

Gasoline Eq 

16.872

66 

Light Trucks Alt. Method 2007 
0.001

49 

0.000

99 

0.94836

34 

0.15837

27 

1.06924

85 

0.36292

6 

0.17468

71 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2008 
0.001

49 

0.000

99 

0.87529

57 

0.15837

27 

1.01754

19 

0.34379

57 

0.16464

31 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2009 
0.001

49 

0.000

99 

0.80165

99 

0.15837

27 

0.96533

89 

0.32538

34 

0.15500

09 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2010 
0.001

49 

0.000

99 

0.73435

47 

0.15837

27 

0.91313

58 

0.30788

59 

0.14586

36 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2011 
0.001

49 

0.000

99 

0.67442

34 

0.15837

27 

0.84990

08 

0.29025

02 

0.13733

43 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2012 
0.001

49 

0.000

99 

0.62290

96 

0.11877

96 

0.78701

93 

0.27385

37 

0.12951

61 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2013 
0.001

49 

0.000

99 

0.57328

96 

0.15837

27 

0.72511

55 

0.25890

71 

0.12251

21 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2014 
0.001

49 

0.000

99 

0.52601

17 

0.15837

27 

0.66481

37 

0.24562

1 

0.11642

56 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2015 
0.001

49 

0.000

99 

0.48160

92 

0.15837

27 

0.60673

8 

0.23420

61 

0.11135

95 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2016 
0.001

49 

0.000

99 

0.44061

54 

0.15837

27 

0.55151

28 

0.22487

31 

0.10741

71 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2017 
0.001

49 

0.000

99 

0.40356

36 

0.15837

27 

0.49976

23 

0.21783

27 

0.10470

14 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2018 
0.001

49 

0.000

99 

0.37098

73 

0.15837

27 

0.45211

08 

0.21329

55 

0.10331

56 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2019 
0.001

49 

0.000

99 

0.34204

4 

0.15837

27 

0.40918

24 

0.20921

07 

0.10226

14 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2020 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2021 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2022 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2023 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2024 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2025 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2026 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2027 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2028 0.001 0.000 0.31715 0.15837 0.37160 0.20561 0.10155 Miles US Gal 16.934
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

49 99 86 27 14 11 53 Gasoline Eq 4 

Light Trucks Alt. Method 2029 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2030 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2031 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2032 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2033 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2034 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2035 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2036 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2037 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2038 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2039 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2040 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2041 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2042 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2043 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2044 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2045 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2046 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2047 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2048 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2049 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2050 
0.001

49 

0.000

99 

0.31715

86 

0.15837

27 

0.37160

14 

0.20561

11 

0.10155

53 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks MY 1960 to 

1982 
0 

0.001

7 

0.001

1 

1.88421

83 

0.50196

84 

1.37066

21 

0.68475

94 

0.34305

47 
Miles 

US Gal 

Gasoline Eq 

15.185

006 

Light Trucks MY 1983 to 

1995 
0 

0.001

4 

0.000

9 

1.88421

83 

0.50196

84 

1.37066

21 

0.68475

94 

0.34305

47 
Miles 

US Gal 

Gasoline Eq 

15.185

006 

Light Trucks MY 1996 to 

2004 
0 

0.001

5 
0.001 

1.45223

12 

0.15837

27 

1.26118

35 

0.49018

51 

0.24434

95 
Miles 

US Gal 

Gasoline Eq 

16.741

418 

Passenger Cars Alt. 

Method 
1990 0.001 

0.000

5 

1.61940

92 

0.57522

87 

1.32528

21 

0.53947

93 

0.39312

21 
Miles 

US Gal 

Gasoline Eq 

17.250

732 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Passenger Cars Alt. 

Method 
1991 0.001 

0.000

5 

1.58896

13 

0.52304

57 

1.32750

21 

0.53568

22 

0.36818

64 
Miles 

US Gal 

Gasoline Eq 

17.607

22 

Passenger Cars Alt. 

Method 
1992 0.001 

0.000

5 

1.55851

33 

0.47086

27 

1.32972

21 

0.53188

5 

0.34325

07 
Miles 

US Gal 

Gasoline Eq 

17.916

376 

Passenger Cars Alt. 

Method 
1993 0.001 

0.000

5 

1.52806

54 

0.41867

97 

1.33194

22 

0.52808

79 

0.31831

5 
Miles 

US Gal 

Gasoline Eq 

18.182

084 

Passenger Cars Alt. 

Method 
1994 0.001 

0.000

5 

1.49761

74 

0.36649

67 

1.33416

22 

0.52429

07 

0.29337

93 
Miles 

US Gal 

Gasoline Eq 

18.407

152 

Passenger Cars Alt. 

Method 
1995 0.001 

0.000

5 

1.46716

95 

0.31431

38 

1.33638

22 

0.52049

36 

0.26844

36 
Miles 

US Gal 

Gasoline Eq 

18.586

621 

Passenger Cars Alt. 

Method 
1996 0.001 

0.000

5 

1.43672

15 

0.26213

08 

1.33860

23 

0.51669

64 

0.24350

8 
Miles 

US Gal 

Gasoline Eq 

18.782

067 

Passenger Cars Alt. 

Method 
1997 0.001 

0.000

5 

1.40627

36 

0.20994

78 

1.34082

23 

0.51289

93 

0.21857

23 
Miles 

US Gal 

Gasoline Eq 

19.006

259 

Passenger Cars Alt. 

Method 
1998 0.001 

0.000

5 

1.37582

56 

0.15776

48 

1.34304

24 

0.50910

21 

0.19363

66 
Miles 

US Gal 

Gasoline Eq 

19.141

962 

Passenger Cars Alt. 

Method 
1999 0.001 

0.000

5 

1.34537

77 

0.10558

18 

1.34526

24 

0.50530

5 

0.16870

09 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2000 0.001 

0.000

5 

1.31053

45 

0.10558

18 

1.34526

24 

0.49806

45 

0.15728

75 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2001 0.001 

0.000

5 

1.27375

92 

0.10558

18 

1.34526

24 

0.49060

49 

0.14609

48 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2002 0.001 

0.000

5 

1.23543

82 

0.10558

18 

1.34526

24 

0.48299

93 

0.13523

86 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2003 0.001 

0.000

5 

1.19595

79 

0.10558

18 

1.34526

24 

0.47532

07 

0.12483

47 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2004 0.001 

0.000

5 

1.13654

09 

0.10558

18 

1.34526

24 

0.46105

88 

0.11436

05 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2005 0.001 

0.000

5 

1.07567

49 

0.10558

18 

1.34526

24 

0.44650

47 

0.10453

47 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2006 0.001 

0.000

5 

1.01395

87 

0.10558

18 

1.34526

24 

0.43180

47 

0.09548

01 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2007 0.001 

0.000

5 

0.95199

14 

0.10558

18 

1.34526

24 

0.41710

46 

0.08731

97 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2008 0.001 

0.000

5 

0.89037

18 

0.10558

18 

1.34526

24 

0.40255

06 

0.08017

62 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2009 0.001 

0.000

5 

0.82969

9 

0.10558

18 

1.34526

24 

0.38828

86 

0.07417

26 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2010 0.001 

0.000

5 

0.77057

19 

0.10558

18 

1.34526

24 

0.37446

47 

0.06943

16 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2011 0.001 

0.000

5 

0.71242

8 

0.10558

18 

1.31156

75 

0.35916

76 

0.06607

62 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2012 0.001 

0.000

5 

0.65696

34 

0.10558

18 

1.27600

41 

0.34448

65 

0.06299

37 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2013 0.001 

0.000

5 

0.60478

99 

0.10558

18 

1.23894

6 

0.33059

04 

0.06020

98 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2014 0.001 

0.000

5 

0.55651

94 

0.10558

18 

1.20076

67 

0.31764

8 

0.05776

41 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2015 0.001 

0.000

5 

0.51276

36 

0.10558

18 

1.16184

01 

0.30582

81 

0.05569

6 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2016 0.001 

0.000

5 

0.47413

45 

0.10558

18 

1.12253

97 

0.29529

97 

0.05404

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 2017 0.001 0.000 0.44124 0.10558 1.08323 0.28623 0.05285 Miles US Gal 19.378
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Method 5 39 18 94 16 14 Gasoline Eq 365 

Passenger Cars Alt. 

Method 
2018 0.001 

0.000

5 

0.41470

37 

0.10558

18 

1.04431

27 

0.27879

26 

0.05215

39 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2019 0.001 

0.000

5 

0.39512

56 

0.10558

18 

1.00613

35 

0.27206

85 

0.05162

18 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2020 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2021 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2022 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2023 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2024 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2025 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2026 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2027 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2028 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2029 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2030 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2031 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2032 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2033 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2034 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2035 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2036 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2037 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2038 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2039 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2040 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2041 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2042 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2043 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Passenger Cars Alt. 

Method 
2044 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2045 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2046 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2047 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2048 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2049 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2050 0.001 

0.000

5 

0.38312

15 

0.10558

18 

0.96907

53 

0.26614

3 

0.05126

53 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars MY 1960 

to 1982 
0 

0.001

2 

0.000

6 

1.61940

92 

0.57522

87 

1.32528

21 

0.53947

93 

0.39312

21 
Miles 

US Gal 

Gasoline Eq 

17.250

732 

Passenger Cars MY 1983 

to 2004 
0 0.001 

0.000

5 

1.31053

45 

0.10558

18 

1.34526

24 

0.49806

45 

0.15728

75 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Heavy Duty Vehicles All 

MYs 
0 

0.004

8 

0.005

1 

14.9989

9 

0.01559

55 

9.56366

53 

1.22713

49 

0.70735

27 
Miles 

US Gal 

Gasoline Eq 

5.6191

162 

Heavy Duty Vehicles Alt. 

Method 
1990 

0.004

8 

0.005

1 

18.4477

83 

0.08823

93 

10.4378

84 

2.44585

2 

1.79028

6 
Miles 

US Gal 

Gasoline Eq 

5.2384

214 

Heavy Duty Vehicles Alt. 

Method 
1991 

0.004

8 

0.005

1 

18.1332

79 

0.08016

77 

10.3407

49 

2.31043

9 

1.67633

28 
Miles 

US Gal 

Gasoline Eq 

5.3036

659 

Heavy Duty Vehicles Alt. 

Method 
1992 

0.004

8 

0.005

1 

17.8187

75 

0.07209

62 

10.2436

14 

2.17502

6 

1.56237

97 
Miles 

US Gal 

Gasoline Eq 

5.3590

32 

Heavy Duty Vehicles Alt. 

Method 
1993 

0.004

8 

0.005

1 

17.5042

71 

0.06402

47 

10.1464

78 

2.03961

3 

1.44842

66 
Miles 

US Gal 

Gasoline Eq 

5.4060

72 

Heavy Duty Vehicles Alt. 

Method 
1994 

0.004

8 

0.005

1 

17.1897

67 

0.05595

32 

10.0493

43 
1.9042 

1.33447

35 
Miles 

US Gal 

Gasoline Eq 

5.4461

971 

Heavy Duty Vehicles Alt. 

Method 
1995 

0.004

8 

0.005

1 

16.8752

63 

0.04788

16 

9.95220

72 

1.76878

69 

1.22052

04 
Miles 

US Gal 

Gasoline Eq 

5.4802

541 

Heavy Duty Vehicles Alt. 

Method 
1996 

0.004

8 

0.005

1 

16.5607

59 

0.03981

01 

9.85507

17 

1.63337

39 

1.10656

73 
Miles 

US Gal 

Gasoline Eq 

5.5090

426 

Heavy Duty Vehicles Alt. 

Method 
1997 

0.004

8 

0.005

1 

16.2462

54 

0.03173

86 

9.75793

62 

1.49796

09 

0.99261

41 
Miles 

US Gal 

Gasoline Eq 

5.6021

818 

Heavy Duty Vehicles Alt. 

Method 
1998 

0.004

8 

0.005

1 

15.9317

5 

0.02366

7 

9.66080

08 

1.36254

79 

0.87866

1 
Miles 

US Gal 

Gasoline Eq 

5.6087

674 

Heavy Duty Vehicles Alt. 

Method 
1999 

0.004

8 

0.005

1 

15.6172

46 

0.01559

55 

9.56366

53 

1.22713

49 

0.76470

79 
Miles 

US Gal 

Gasoline Eq 

5.6143

651 

Heavy Duty Vehicles Alt. 

Method 
2000 

0.004

8 

0.005

1 

14.9989

9 

0.01559

55 

9.56366

53 

1.22713

49 

0.70735

27 
Miles 

US Gal 

Gasoline Eq 

5.6191

162 

Heavy Duty Vehicles Alt. 

Method 
2001 

0.004

8 

0.005

1 

14.4210

66 

0.01559

55 

9.56366

53 

1.22713

49 

0.65343

4 
Miles 

US Gal 

Gasoline Eq 

5.6231

616 

Heavy Duty Vehicles Alt. 

Method 
2002 

0.004

8 

0.005

1 

13.8818

05 

0.01559

55 

9.56366

53 

1.22713

49 

0.60282

68 
Miles 

US Gal 

Gasoline Eq 

5.6265

955 

Heavy Duty Vehicles Alt. 

Method 
2003 

0.004

8 

0.005

1 

13.3795

38 

0.01559

55 

9.56366

53 

1.22713

49 

0.55540

64 
Miles 

US Gal 

Gasoline Eq 

5.6295

12 

Heavy Duty Vehicles Alt. 

Method 
2004 

0.004

8 

0.005

1 

12.9125

96 

0.01559

55 

9.56366

53 

1.22713

49 

0.51104

82 
Miles 

US Gal 

Gasoline Eq 

5.6320

051 

Heavy Duty Vehicles Alt. 

Method 
2005 

0.004

8 

0.005

1 

12.4793

12 

0.01559

55 

9.56366

53 

1.22713

49 

0.46962

72 
Miles 

US Gal 

Gasoline Eq 

5.6341

219 

Heavy Duty Vehicles Alt. 2006 0.004 0.005 12.0780 0.01555 9.56366 1.22713 0.43101 Miles US Gal 5.6359
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Method 8 1 15 27 53 49 88 Gasoline Eq 094 

Heavy Duty Vehicles Alt. 

Method 
2007 

0.004

8 

0.005

1 

11.7070

38 

0.01551

22 

9.56366

53 

1.22713

49 

0.39509

82 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2008 

0.004

8 

0.005

1 

11.3647

11 

0.01547

39 

9.56366

53 

1.22713

49 

0.36174

06 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2009 

0.004

8 

0.005

1 

11.0493

66 

0.01543

79 

9.56366

53 

1.22713

49 

0.33082

13 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2010 

0.004

8 

0.005

1 

10.7593

34 

0.01540

39 

9.56366

53 

1.22713

49 

0.30221

54 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2011 

0.004

8 

0.005

1 

10.4929

47 

0.01537

2 

9.56366

53 

1.22713

49 

0.27579

83 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2012 

0.004

8 

0.005

1 

10.2485

36 

0.01534

2 

9.56366

53 

1.22713

49 

0.25144

52 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2013 

0.004

8 

0.005

1 

10.2000

63 

0.01531

39 

9.56366

53 

1.22713

49 

0.22903

12 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2014 

0.004

8 

0.005

1 

10.1555

85 

0.01528

77 

9.56366

53 

1.22713

49 

0.20843

17 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2015 

0.004

8 

0.005

1 

10.1148

08 

0.01526

31 

9.56366

53 

1.22713

49 

0.18952

18 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2016 

0.004

8 

0.005

1 

10.1148

08 

0.01524

03 

9.56366

53 

1.22713

49 

0.18332

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2017 

0.004

8 

0.005

1 

10.1148

08 

0.01521

9 

9.56366

53 

1.22713

49 

0.17763

8 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2018 

0.004

8 

0.005

1 

10.1148

08 

0.01519

93 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2019 

0.004

8 

0.005

1 

10.1148

08 

0.01518

1 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2020 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2021 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2022 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2023 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2024 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2025 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2026 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2027 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2028 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2029 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2030 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2031 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2032 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Heavy Duty Vehicles Alt. 

Method 
2033 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2034 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2035 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2036 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2037 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2038 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2039 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2040 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2041 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2042 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2043 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2044 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2045 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2046 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2047 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2048 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2049 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Heavy Duty Vehicles Alt. 

Method 
2050 

0.004

8 

0.005

1 

10.1148

08 

0.01516

4 

9.56366

53 

1.22713

49 

0.17242

46 
Miles 

US Gal 

Gasoline Eq 

5.6436

71 

Light Trucks Alt. Method 1990 
0.001

44 

0.000

94 

1.88421

83 

0.01606

3 

1.37066

21 

0.68475

94 

0.32590

19 
Miles 

US Gal 

Gasoline Eq 

15.185

006 

Light Trucks Alt. Method 1991 
0.001

44 

0.000

94 

1.84303

29 

0.01484

13 

1.35849

78 
0.66482 

0.31640

16 
Miles 

US Gal 

Gasoline Eq 

15.456

027 

Light Trucks Alt. Method 1992 
0.001

44 

0.000

94 

1.80184

75 

0.01361

96 

1.34633

35 

0.64488

06 

0.30690

12 
Miles 

US Gal 

Gasoline Eq 

15.687

393 

Light Trucks Alt. Method 1993 
0.001

44 

0.000

94 

1.76066

21 

0.01239

8 

1.33416

92 

0.62494

12 

0.29740

09 
Miles 

US Gal 

Gasoline Eq 

15.884

961 

Light Trucks Alt. Method 1994 
0.001

44 

0.000

94 

1.71947

68 

0.01117

63 

1.32200

49 

0.60500

19 

0.28790

05 
Miles 

US Gal 

Gasoline Eq 

16.052

894 

Light Trucks Alt. Method 1995 
0.001

44 

0.000

94 

1.67829

14 

0.00995

46 

1.30984

06 

0.58506

25 

0.27840

02 
Miles 

US Gal 

Gasoline Eq 

16.196

342 

Light Trucks Alt. Method 1996 
0.001

44 

0.000

94 

1.63710

6 

0.00873

29 

1.29767

64 

0.56512

31 

0.26889

98 
Miles 

US Gal 

Gasoline Eq 

16.318

764 

Light Trucks Alt. Method 1997 
0.001

44 

0.000

94 

1.59592

06 

0.00751

13 

1.28551

21 

0.54518

37 

0.25939

95 
Miles 

US Gal 

Gasoline Eq 

16.611

941 

Light Trucks Alt. Method 1998 0.001 0.000 1.55473 0.00628 1.27334 0.52524 0.24989 Miles US Gal 16.662



2007 GHG Emissions Report: South Portland, Maine 

Appendix I: Emissions Factors Page 14 

Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

44 94 53 96 78 43 91 Gasoline Eq 038 

Light Trucks Alt. Method 1999 
0.001

44 

0.000

94 

1.51354

99 

0.00506

79 

1.26118

35 

0.50530

5 

0.24039

88 
Miles 

US Gal 

Gasoline Eq 

16.704

727 

Light Trucks Alt. Method 2000 
0.001

45 

0.000

95 

1.45223

12 

0.00506

79 

1.26118

35 

0.49018

51 

0.23213

2 
Miles 

US Gal 

Gasoline Eq 

16.741

418 

Light Trucks Alt. Method 2001 
0.001

46 

0.000

96 

1.39216

46 

0.00506

79 

1.26118

35 

0.47460

77 

0.22358

31 
Miles 

US Gal 

Gasoline Eq 

16.772

818 

Light Trucks Alt. Method 2002 
0.001

47 

0.000

97 

1.33395

32 

0.00506

79 

1.26118

35 

0.45872

55 

0.21483

66 
Miles 

US Gal 

Gasoline Eq 

16.799

63 

Light Trucks Alt. Method 2003 
0.001

47 

0.000

97 

1.27819

98 

0.00506

79 

1.26118

35 

0.44269

08 

0.20597

73 
Miles 

US Gal 

Gasoline Eq 

16.822

562 

Light Trucks Alt. Method 2004 
0.001

48 

0.000

98 

1.19205

37 

0.00506

79 

1.21642

62 

0.42265

67 

0.19588

85 
Miles 

US Gal 

Gasoline Eq 

16.841

966 

Light Trucks Alt. Method 2005 
0.001

48 

0.000

98 

1.10771

63 

0.00506

79 

1.16918

71 

0.40255

34 

0.18578

95 
Miles 

US Gal 

Gasoline Eq 

16.858

548 

Light Trucks Alt. Method 2006 
0.001

49 

0.000

99 

1.02616

16 

0.00506

79 

1.11996

24 

0.38257

75 

0.17577

83 
Miles 

US Gal 

Gasoline Eq 

16.872

66 

Light Trucks Alt. Method 2007 
0.001

49 

0.000

99 

0.94836

34 

0.00506

79 

1.06924

85 

0.36292

6 

0.16595

28 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2008 
0.001

49 

0.000

99 

0.87529

57 

0.00506

79 

1.01754

19 

0.34379

57 

0.15641

1 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2009 
0.001

49 

0.000

99 

0.80165

99 

0.00506

79 

0.96533

89 

0.32538

34 

0.14725

09 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2010 
0.001

49 

0.000

99 

0.73435

47 

0.00506

79 

0.91313

58 

0.30788

59 

0.13857

04 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2011 
0.001

49 

0.000

99 

0.67442

34 

0.00506

79 

0.84990

08 

0.29025

02 

0.13046

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2012 
0.001

49 

0.000

99 

0.62290

96 

0.00380

09 

0.78701

93 

0.27385

37 

0.12304

03 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2013 
0.001

49 

0.000

99 

0.57328

96 

0.00506

79 

0.72511

55 

0.25890

71 

0.11638

65 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2014 
0.001

49 

0.000

99 

0.52601

17 

0.00506

79 

0.66481

37 

0.24562

1 

0.11060

43 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2015 
0.001

49 

0.000

99 

0.48160

92 

0.00506

79 

0.60673

8 

0.23420

61 

0.10579

15 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2016 
0.001

49 

0.000

99 

0.44061

54 

0.00506

79 

0.55151

28 

0.22487

31 

0.10204

62 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2017 
0.001

49 

0.000

99 

0.40356

36 

0.00506

79 

0.49976

23 

0.21783

27 

0.09946

63 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2018 
0.001

49 

0.000

99 

0.37098

73 

0.00506

79 

0.45211

08 

0.21329

55 

0.09814

98 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2019 
0.001

49 

0.000

99 

0.34204

4 

0.00506

79 

0.40918

24 

0.20921

07 

0.09714

83 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2020 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2021 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2022 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2023 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2024 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Light Trucks Alt. Method 2025 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2026 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2027 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2028 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2029 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2030 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2031 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2032 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2033 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2034 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2035 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2036 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2037 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2038 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2039 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2040 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2041 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2042 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2043 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2044 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2045 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2046 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2047 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2048 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2049 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks Alt. Method 2050 
0.001

49 

0.000

99 

0.31715

86 

0.00506

79 

0.37160

14 

0.20561

11 

0.09647

76 
Miles 

US Gal 

Gasoline Eq 

16.934

4 

Light Trucks MY 1960 to 0 0.001 0.001 1.88421 0.01606 1.37066 0.68475 0.32590 Miles US Gal 15.185
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

1982 7 1 83 3 21 94 19 Gasoline Eq 006 

Light Trucks MY 1983 to 

1995 
0 

0.001

4 

0.000

9 

1.88421

83 

0.01606

3 

1.37066

21 

0.68475

94 

0.32590

19 
Miles 

US Gal 

Gasoline Eq 

15.185

006 

Light Trucks MY 1996 to 

2004 
0 

0.001

5 
0.001 

1.45223

12 

0.00506

79 

1.26118

35 

0.49018

51 

0.23213

2 
Miles 

US Gal 

Gasoline Eq 

16.741

418 

Passenger Cars Alt. 

Method 
1990 0.001 

0.000

5 

1.61940

92 

0.01840

73 

1.32528

21 

0.53947

93 

0.37346

6 
Miles 

US Gal 

Gasoline Eq 

17.250

732 

Passenger Cars Alt. 

Method 
1991 0.001 

0.000

5 

1.58896

13 

0.01673

75 

1.32750

21 

0.53568

22 

0.34977

71 
Miles 

US Gal 

Gasoline Eq 

17.607

22 

Passenger Cars Alt. 

Method 
1992 0.001 

0.000

5 

1.55851

33 

0.01506

76 

1.32972

21 

0.53188

5 

0.32608

82 
Miles 

US Gal 

Gasoline Eq 

17.916

376 

Passenger Cars Alt. 

Method 
1993 0.001 

0.000

5 

1.52806

54 

0.01339

78 

1.33194

22 

0.52808

79 

0.30239

93 
Miles 

US Gal 

Gasoline Eq 

18.182

084 

Passenger Cars Alt. 

Method 
1994 0.001 

0.000

5 

1.49761

74 

0.01172

79 

1.33416

22 

0.52429

07 

0.27871

04 
Miles 

US Gal 

Gasoline Eq 

18.407

152 

Passenger Cars Alt. 

Method 
1995 0.001 

0.000

5 

1.46716

95 

0.01005

8 

1.33638

22 

0.52049

36 

0.25502

15 
Miles 

US Gal 

Gasoline Eq 

18.586

621 

Passenger Cars Alt. 

Method 
1996 0.001 

0.000

5 

1.43672

15 

0.00838

82 

1.33860

23 

0.51669

64 

0.23133

26 
Miles 

US Gal 

Gasoline Eq 

18.782

067 

Passenger Cars Alt. 

Method 
1997 0.001 

0.000

5 

1.40627

36 

0.00671

83 

1.34082

23 

0.51289

93 

0.20764

37 
Miles 

US Gal 

Gasoline Eq 

19.006

259 

Passenger Cars Alt. 

Method 
1998 0.001 

0.000

5 

1.37582

56 

0.00504

85 

1.34304

24 

0.50910

21 

0.18395

48 
Miles 

US Gal 

Gasoline Eq 

19.141

962 

Passenger Cars Alt. 

Method 
1999 0.001 

0.000

5 

1.34537

77 

0.00337

86 

1.34526

24 

0.50530

5 

0.16026

58 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2000 0.001 

0.000

5 

1.31053

45 

0.00337

86 

1.34526

24 

0.49806

45 

0.14942

31 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2001 0.001 

0.000

5 

1.27375

92 

0.00337

86 

1.34526

24 

0.49060

49 

0.13879

01 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2002 0.001 

0.000

5 

1.23543

82 

0.00337

86 

1.34526

24 

0.48299

93 

0.12847

67 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2003 0.001 

0.000

5 

1.19595

79 

0.00337

86 

1.34526

24 

0.47532

07 

0.11859

3 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2004 0.001 

0.000

5 

1.13654

09 

0.00337

86 

1.34526

24 

0.46105

88 

0.10864

24 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2005 0.001 

0.000

5 

1.07567

49 

0.00337

86 

1.34526

24 

0.44650

47 

0.09930

79 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2006 0.001 

0.000

5 

1.01395

87 

0.00337

86 

1.34526

24 

0.43180

47 

0.09070

61 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2007 0.001 

0.000

5 

0.95199

14 

0.00337

86 

1.34526

24 

0.41710

46 

0.08295

37 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2008 0.001 

0.000

5 

0.89037

18 

0.00337

86 

1.34526

24 

0.40255

06 

0.07616

74 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2009 0.001 

0.000

5 

0.82969

9 

0.00337

86 

1.34526

24 

0.38828

86 

0.07046

4 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2010 0.001 

0.000

5 

0.77057

19 

0.00337

86 

1.34526

24 

0.37446

47 

0.06596

01 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2011 0.001 

0.000

5 

0.71242

8 

0.00337

86 

1.31156

75 

0.35916

76 

0.06277

24 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2012 0.001 

0.000

5 

0.65696

34 

0.00337

86 

1.27600

41 

0.34448

65 

0.05984

4 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2013 0.001 

0.000

5 

0.60478

99 

0.00337

86 

1.23894

6 

0.33059

04 

0.05719

93 
Miles 

US Gal 

Gasoline Eq 

19.378

365 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Passenger Cars Alt. 

Method 
2014 0.001 

0.000

5 

0.55651

94 

0.00337

86 

1.20076

67 

0.31764

8 

0.05487

59 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2015 0.001 

0.000

5 

0.51276

36 

0.00337

86 

1.16184

01 

0.30582

81 

0.05291

12 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2016 0.001 

0.000

5 

0.47413

45 

0.00337

86 

1.12253

97 

0.29529

97 

0.05134

3 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2017 0.001 

0.000

5 

0.44124

39 

0.00337

86 

1.08323

94 

0.28623

16 

0.05020

88 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2018 0.001 

0.000

5 

0.41470

37 

0.00337

86 

1.04431

27 

0.27879

26 

0.04954

62 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2019 0.001 

0.000

5 

0.39512

56 

0.00337

86 

1.00613

35 

0.27206

85 

0.04904

07 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2020 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2021 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2022 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2023 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2024 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2025 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2026 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2027 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2028 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2029 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2030 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2031 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2032 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2033 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2034 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2035 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2036 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2037 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2038 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2039 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 2040 0.001 0.000 0.38312 0.00337 0.96907 0.26614 0.04870 Miles US Gal 19.378
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Method 5 15 86 53 3 21 Gasoline Eq 365 

Passenger Cars Alt. 

Method 
2041 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2042 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2043 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2044 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2045 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2046 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2047 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2048 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2049 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars Alt. 

Method 
2050 0.001 

0.000

5 

0.38312

15 

0.00337

86 

0.96907

53 

0.26614

3 

0.04870

21 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Passenger Cars MY 1960 

to 1982 
0 

0.001

2 

0.000

6 

1.61940

92 

0.01840

73 

1.32528

21 

0.53947

93 

0.37346

6 
Miles 

US Gal 

Gasoline Eq 

17.250

732 

Passenger Cars MY 1983 

to 2004 
0 0.001 

0.000

5 

1.31053

45 

0.00337

86 

1.34526

24 

0.49806

45 

0.14942

31 
Miles 

US Gal 

Gasoline Eq 

19.378

365 

Buses 0 0.175 0.197 
1.64952

76 

0.00393

9 

13.6962

6 

1.35525

11 

0.54650

83 
Miles 

US Gal 

Gasoline Eq 
6.93 

Heavy Duty Vehicles 0 0.175 0.197 
1.64952

76 

0.00393

9 

13.6962

6 

1.35525

11 

0.54650

83 
Miles 

US Gal 

Gasoline Eq 
8.3 

Light Duty Vehicles 0 0.067 0.055 
0.41426

87 

0.01797

02 

3.23222

03 

0.19520

27 
0.00261 Miles 

US Gal 

Gasoline Eq 
22.804 

Heavy Duty Vehicles Alt. 

Method 
1990 

0.121

26 

0.262

43 

6.59322

31 

0.21789

84 

108.464

53 

8.74020

1 

0.21138

5 
Miles 

US Gal 

Gasoline Eq 

4.2038

413 

Heavy Duty Vehicles Alt. 

Method 
1991 

0.121

26 

0.262

43 

6.42286

11 

0.21435

32 

101.637

61 

8.22863

66 

0.20208

23 
Miles 

US Gal 

Gasoline Eq 

4.3069

001 

Heavy Duty Vehicles Alt. 

Method 
1992 

0.121

26 

0.262

43 

6.25249

91 

0.21080

79 

94.8106

94 

7.71707

23 

0.19277

96 
Miles 

US Gal 

Gasoline Eq 

4.3942

71 

Heavy Duty Vehicles Alt. 

Method 
1993 

0.121

26 

0.262

43 

6.08213

71 

0.20726

26 

87.9837

79 

7.20550

8 

0.18347

69 
Miles 

US Gal 

Gasoline Eq 

4.4695

35 

Heavy Duty Vehicles Alt. 

Method 
1994 

0.121

26 

0.262

43 

5.91177

51 

0.20371

74 

81.1568

63 

6.69394

37 

0.17417

42 
Miles 

US Gal 

Gasoline Eq 

4.5339

68 

Heavy Duty Vehicles Alt. 

Method 
1995 

0.121

26 

0.262

43 

5.74141

31 

0.20017

21 

74.3299

48 

6.18237

93 

0.16487

14 
Miles 

US Gal 

Gasoline Eq 

4.5893

753 

Heavy Duty Vehicles Alt. 

Method 
1996 

0.121

26 

0.262

43 

5.57105

11 

0.19662

68 

67.5030

32 

5.67081

5 

0.15556

87 
Miles 

US Gal 

Gasoline Eq 

4.6365

564 

Heavy Duty Vehicles Alt. 

Method 
1997 

0.121

26 

0.262

43 

5.40068

91 

0.19308

16 

60.6761

17 

5.15925

07 

0.14626

6 
Miles 

US Gal 

Gasoline Eq 

4.7393

388 

Heavy Duty Vehicles Alt. 

Method 
1998 

0.121

26 

0.262

43 

5.23032

71 

0.18953

63 

53.8492

01 

4.64768

64 

0.13696

33 
Miles 

US Gal 

Gasoline Eq 

4.7602

716 

Heavy Duty Vehicles Alt. 

Method 
1999 

0.121

26 

0.262

43 

5.05996

52 

0.18599

11 

47.0222

86 

4.13612

2 

0.12766

06 
Miles 

US Gal 

Gasoline Eq 

4.7781

821 

Heavy Duty Vehicles Alt. 

Method 
2000 

0.122

62 

0.237

09 

4.88579

48 

0.18599

11 

45.7415

77 

4.09395

39 
0.12309 Miles 

US Gal 

Gasoline Eq 

4.7935

171 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Heavy Duty Vehicles Alt. 

Method 
2001 

0.125

46 

0.211

49 

4.72298

35 

0.18599

11 

44.5478

59 

4.05464

99 

0.11864

04 
Miles 

US Gal 

Gasoline Eq 

4.8066

001 

Heavy Duty Vehicles Alt. 

Method 
2002 

0.127

21 

0.190

53 

4.57106

13 

0.18599

11 

43.4372

9 

4.01808

37 

0.11431

75 
Miles 

US Gal 

Gasoline Eq 

4.8178

192 

Heavy Duty Vehicles Alt. 

Method 
2003 

0.126

85 

0.172

53 

4.42955

84 

0.18599

11 

42.4060

27 

3.98412

86 

0.11012

69 
Miles 

US Gal 

Gasoline Eq 

4.8274

33 

Heavy Duty Vehicles Alt. 

Method 
2004 

0.117

8 

0.155

37 

4.29800

52 

0.18599

11 

41.4502

29 

3.95265

84 

0.10607

42 
Miles 

US Gal 

Gasoline Eq 

4.8356

65 

Heavy Duty Vehicles Alt. 

Method 
2005 

0.109

84 

0.138

26 

4.17593

17 

0.18599

11 

40.5660

54 

3.92354

63 

0.10216

5 
Miles 

US Gal 

Gasoline Eq 

4.8427

445 

Heavy Duty Vehicles Alt. 

Method 
2006 

0.103

1 

0.123

51 

4.06286

83 

0.18076

8 

39.7496

61 

3.89666

6 

0.09840

48 
Miles 

US Gal 

Gasoline Eq 

4.8496

652 

Heavy Duty Vehicles Alt. 

Method 
2007 

0.103

1 

0.123

51 

3.95834

5 

0.17582

89 

38.9972

07 

3.87189

1 

0.09479

94 
Miles 

US Gal 

Gasoline Eq 

4.8546

632 

Heavy Duty Vehicles Alt. 

Method 
2008 

0.103

1 

0.123

51 

3.86189

21 

0.17116

47 

38.3048

5 

3.84909

47 

0.09135

43 
Miles 

US Gal 

Gasoline Eq 

4.8589

439 

Heavy Duty Vehicles Alt. 

Method 
2009 

0.103

1 

0.123

51 

3.77303

98 

0.16676

65 

37.6687

5 

3.82815

06 

0.08807

52 
Miles 

US Gal 

Gasoline Eq 

4.8626

248 

Heavy Duty Vehicles Alt. 

Method 
2010 

0.103

1 

0.123

51 

3.69131

83 

0.16262

52 

37.0850

62 

3.80893

24 

0.08122

81 
Miles 

US Gal 

Gasoline Eq 

4.8657

647 

Heavy Duty Vehicles Alt. 

Method 
2011 

0.103

1 

0.123

51 

3.61625

79 

0.15873

2 

36.5499

47 

3.79131

33 
0.07487 Miles 

US Gal 

Gasoline Eq 

4.8727

795 

Heavy Duty Vehicles Alt. 

Method 
2012 

0.103

1 

0.123

51 

3.54738

86 

0.15507

78 

36.5499

47 

3.79131

33 

0.06897

72 
Miles 

US Gal 

Gasoline Eq 

4.8758

724 

Heavy Duty Vehicles Alt. 

Method 
2013 

0.103

1 

0.123

51 

3.53349

85 

0.15165

37 

36.5499

47 

3.79131

33 

0.06352

59 
Miles 

US Gal 

Gasoline Eq 

4.8766

486 

Heavy Duty Vehicles Alt. 

Method 
2014 

0.103

1 

0.123

51 

3.52075

3 

0.14845

06 

36.5499

47 

3.79131

33 

0.05849

25 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2015 

0.103

1 

0.123

51 

3.50906

8 

0.14545

97 

36.5499

47 

3.79131

33 

0.05385

34 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2016 

0.103

1 

0.123

51 

3.50906

8 

0.14267

2 

36.5499

47 

3.79131

33 

0.04958

47 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2017 

0.103

1 

0.123

51 

3.50906

8 

0.14007

84 

36.5499

47 

3.79131

33 

0.04566

29 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2018 

0.103

1 

0.123

51 

3.50906

8 
0.13767 

36.5499

47 

3.79131

33 

0.04206

43 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2019 

0.103

1 

0.123

51 

3.50906

8 

0.13543

79 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2020 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2021 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2022 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2023 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2024 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2025 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2026 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 2027 0.103 0.123 3.50906 0.13337 36.5499 3.79131 0.03876 Miles US Gal 4.8799
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Method 1 51 8 31 47 33 51 Gasoline Eq 12 

Heavy Duty Vehicles Alt. 

Method 
2028 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2029 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2030 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2031 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2032 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2033 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2034 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2035 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2036 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2037 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2038 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2039 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2040 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2041 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2042 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2043 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2044 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2045 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2046 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2047 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2048 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2049 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles Alt. 

Method 
2050 

0.103

1 

0.123

51 

3.50906

8 

0.13337

31 

36.5499

47 

3.79131

33 

0.03876

51 
Miles 

US Gal 

Gasoline Eq 

4.8799

12 

Heavy Duty Vehicles MY 

1985 to 1986 
0 

0.051

5 
0.409 

6.59322

31 

0.21789

84 

108.464

53 

8.74020

1 

0.21138

5 
Miles 

US Gal 

Gasoline Eq 

4.2038

413 

Heavy Duty Vehicles MY 

1987 
0 

0.084

9 

0.367

5 

6.59322

31 

0.21789

84 

108.464

53 

8.74020

1 

0.21138

5 
Miles 

US Gal 

Gasoline Eq 

4.2038

413 

Heavy Duty Vehicles MY 

1988 to 1989 
0 

0.093

3 

0.349

2 

6.59322

31 

0.21789

84 

108.464

53 

8.74020

1 

0.21138

5 
Miles 

US Gal 

Gasoline Eq 

4.2038

413 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Heavy Duty Vehicles MY 

1990 to 1995 
0 

0.114

2 

0.324

6 

5.74141

31 

0.20017

21 

74.3299

48 

6.18237

93 

0.16487

14 
Miles 

US Gal 

Gasoline Eq 

4.5893

753 

Heavy Duty Vehicles MY 

1996 
0 0.168 

0.127

8 

5.57105

11 

0.19662

68 

67.5030

32 

5.67081

5 

0.15556

87 
Miles 

US Gal 

Gasoline Eq 

4.6365

564 

Heavy Duty Vehicles MY 

1997 
0 

0.172

6 

0.092

4 

5.40068

91 

0.19308

16 

60.6761

17 

5.15925

07 

0.14626

6 
Miles 

US Gal 

Gasoline Eq 

4.7393

388 

Heavy Duty Vehicles MY 

1998 
0 

0.169

3 

0.064

1 

5.23032

71 

0.18953

63 

53.8492

01 

4.64768

64 

0.13696

33 
Miles 

US Gal 

Gasoline Eq 

4.7602

716 

Heavy Duty Vehicles MY 

1999 
0 

0.143

5 

0.057

8 

5.05996

52 

0.18599

11 

47.0222

86 

4.13612

2 

0.12766

06 
Miles 

US Gal 

Gasoline Eq 

4.7781

821 

Heavy Duty Vehicles MY 

2000 
0 

0.109

2 

0.049

3 

4.88579

48 

0.18599

11 

45.7415

77 

4.09395

39 
0.12309 Miles 

US Gal 

Gasoline Eq 

4.7935

171 

Heavy Duty Vehicles MY 

2001 
0 

0.123

5 

0.052

8 

4.72298

35 

0.18599

11 

44.5478

59 

4.05464

99 

0.11864

04 
Miles 

US Gal 

Gasoline Eq 

4.8066

001 

Heavy Duty Vehicles MY 

2002 
0 

0.130

7 

0.054

6 

4.57106

13 

0.18599

11 

43.4372

9 

4.01808

37 

0.11431

75 
Miles 

US Gal 

Gasoline Eq 

4.8178

192 

Heavy Duty Vehicles MY 

2003 
0 0.124 

0.053

3 

4.42955

84 

0.18599

11 

42.4060

27 

3.98412

86 

0.11012

69 
Miles 

US Gal 

Gasoline Eq 

4.8274

33 

Heavy Duty Vehicles MY 

2004 
0 

0.028

5 

0.034

1 

4.29800

52 

0.18599

11 

41.4502

29 

3.95265

84 

0.10607

42 
Miles 

US Gal 

Gasoline Eq 

4.8356

65 

Heavy Duty Vehicles MY 

2005 
0 

0.017

7 

0.032

6 

4.17593

17 

0.18599

11 

40.5660

54 

3.92354

63 

0.10216

5 
Miles 

US Gal 

Gasoline Eq 

4.8427

445 

Light Trucks Alt. Method 1990 
0.090

29 

0.060

59 

2.47275

21 

0.11021

87 

27.2736

72 

3.21164

33 

0.05956

09 
Miles 

US Gal 

Gasoline Eq 

10.851

014 

Light Trucks Alt. Method 1991 
0.090

29 

0.060

59 

2.40599

81 

0.10958

33 

26.2893

45 

3.07337

53 

0.05748

65 
Miles 

US Gal 

Gasoline Eq 

10.925

899 

Light Trucks Alt. Method 1992 
0.090

29 

0.060

59 

2.33924

4 

0.10894

79 

25.3050

17 

2.93510

73 

0.05541

2 
Miles 

US Gal 

Gasoline Eq 

10.997

336 

Light Trucks Alt. Method 1993 
0.090

29 

0.060

59 

2.27248

99 

0.10831

24 

24.3206

9 

2.79683

93 

0.05333

76 
Miles 

US Gal 

Gasoline Eq 

11.069

906 

Light Trucks Alt. Method 1994 
0.090

29 

0.060

59 

2.20573

59 

0.10767

7 

23.3363

63 

2.65857

13 

0.05126

31 
Miles 

US Gal 

Gasoline Eq 

11.237

428 

Light Trucks Alt. Method 1995 
0.090

29 

0.060

59 

2.13898

18 

0.10704

16 

22.3520

35 

2.52030

33 

0.04918

87 
Miles 

US Gal 

Gasoline Eq 

11.516

014 

Light Trucks Alt. Method 1996 
0.090

29 

0.060

59 

2.07222

77 

0.10640

62 

21.3677

08 

2.38203

53 

0.04711

42 
Miles 

US Gal 

Gasoline Eq 

11.847

327 

Light Trucks Alt. Method 1997 
0.090

29 

0.060

59 

2.00547

37 

0.10577

08 

20.3833

8 

2.24376

73 

0.04503

98 
Miles 

US Gal 

Gasoline Eq 

12.242

719 

Light Trucks Alt. Method 1998 
0.090

29 

0.060

59 

1.93871

96 

0.10513

54 

19.3990

53 

2.10549

93 

0.04296

53 
Miles 

US Gal 

Gasoline Eq 

12.513

053 

Light Trucks Alt. Method 1999 
0.090

29 

0.060

59 

1.87196

55 
0.1045 

18.4147

26 

1.96723

13 

0.04089

09 
Miles 

US Gal 

Gasoline Eq 

12.768

675 

Light Trucks Alt. Method 2000 
0.086

65 

0.057

01 

1.79895

37 
0.1045 

18.2316

07 

1.94126

08 

0.03900

07 
Miles 

US Gal 

Gasoline Eq 

12.986

369 

Light Trucks Alt. Method 2001 
0.077

95 

0.051

58 

1.72628

47 
0.1045 

18.0429

48 

1.91450

47 

0.03705

33 
Miles 

US Gal 

Gasoline Eq 

13.176

957 

Light Trucks Alt. Method 2002 
0.070

95 
0.047 

1.65468

2 
0.1045 

17.8505

96 

1.88722

48 

0.03506

78 
Miles 

US Gal 

Gasoline Eq 

13.344

459 

Light Trucks Alt. Method 2003 
0.062

95 

0.042

36 

1.58486

92 
0.1045 

17.6563

98 

1.85968

31 

0.03306

32 
Miles 

US Gal 

Gasoline Eq 

13.489

615 

Light Trucks Alt. Method 2004 
0.055

93 

0.038

11 

1.51070

22 
0.1045 

17.4621

99 

1.82570

13 

0.03105

86 
Miles 

US Gal 

Gasoline Eq 

13.611

943 

Light Trucks Alt. Method 2005 0.049 0.034 1.43939 0.1045 17.2698 1.79162 0.02907 Miles US Gal 13.716
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

35 51 15 47 43 31 Gasoline Eq 78 

Light Trucks Alt. Method 2006 
0.043

31 

0.031

46 

1.37173

68 

0.10275

83 

17.0811

88 

1.75778

53 

0.02712

57 
Miles 

US Gal 

Gasoline Eq 

13.799

512 

Light Trucks Alt. Method 2007 
0.043

31 

0.031

46 

1.30853

77 

0.10101

67 

16.8980

69 

1.72451

78 

0.02523

55 
Miles 

US Gal 

Gasoline Eq 

13.865

81 

Light Trucks Alt. Method 2008 
0.043

31 

0.031

46 

1.25059

42 

0.09927

5 

16.7223

37 

1.69215

49 

0.02342

16 
Miles 

US Gal 

Gasoline Eq 

13.917

933 

Light Trucks Alt. Method 2009 
0.043

31 

0.031

46 

1.19355

51 

0.09753

33 

16.5261

05 

1.65995

67 

0.02170

29 
Miles 

US Gal 

Gasoline Eq 

13.958

071 

Light Trucks Alt. Method 2010 
0.043

31 

0.031

46 

1.14308

54 

0.09579

17 

16.3393

04 

1.62927

04 

0.02009

86 
Miles 

US Gal 

Gasoline Eq 

13.988

479 

Light Trucks Alt. Method 2011 
0.043

31 

0.031

46 

1.10004

19 
0.09405 

16.1641

1 

1.60044

1 

0.01862

78 
Miles 

US Gal 

Gasoline Eq 

14.011

249 

Light Trucks Alt. Method 2012 
0.043

31 

0.031

46 

1.06528

15 

0.09230

83 

16.0026

99 

1.57381

39 

0.01730

94 
Miles 

US Gal 

Gasoline Eq 

14.028

515 

Light Trucks Alt. Method 2013 
0.043

31 

0.031

46 

1.03344

72 

0.09056

67 

15.8572

48 

1.54973

42 

0.01616

26 
Miles 

US Gal 

Gasoline Eq 

14.042

288 

Light Trucks Alt. Method 2014 
0.043

31 

0.031

46 

1.00490

7 

0.08882

5 

15.7299

33 

1.52854

71 

0.01520

63 
Miles 

US Gal 

Gasoline Eq 

14.053

872 

Light Trucks Alt. Method 2015 
0.043

31 

0.031

46 

0.98009

9 

0.08708

33 

15.6229

3 

1.51059

8 

0.01445

98 
Miles 

US Gal 

Gasoline Eq 

14.063

848 

Light Trucks Alt. Method 2016 
0.043

31 

0.031

46 

0.95946

11 

0.08534

17 

15.5384

16 

1.49623

19 

0.01394

2 
Miles 

US Gal 

Gasoline Eq 

14.073

216 

Light Trucks Alt. Method 2017 
0.043

31 

0.031

46 

0.94343

12 
0.0836 

15.4785

67 

1.48579

41 

0.01367

19 
Miles 

US Gal 

Gasoline Eq 

14.081

154 

Light Trucks Alt. Method 2018 
0.043

31 

0.031

46 

0.93244

74 

0.08185

83 

15.4455

6 

1.47962

99 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.096

146 

Light Trucks Alt. Method 2019 
0.043

31 

0.031

46 

0.92242

84 

0.08011

67 

15.4141

79 

1.47419

97 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.108

051 

Light Trucks Alt. Method 2020 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2021 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2022 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2023 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2024 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2025 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2026 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2027 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2028 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2029 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2030 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2031 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Light Trucks Alt. Method 2032 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2033 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2034 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2035 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2036 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2037 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2038 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2039 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2040 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2041 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2042 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2043 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2044 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2045 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2046 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2047 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2048 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2049 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks Alt. Method 2050 
0.043

31 

0.031

46 

0.91345

66 

0.07837

5 

15.3844

47 

1.46954

33 

0.01366

88 
Miles 

US Gal 

Gasoline Eq 

14.113

411 

Light Trucks MY 1987 to 

1993 
0 

0.103

5 

0.081

3 

2.47275

21 

0.11021

87 

27.2736

72 

3.21164

33 

0.05956

09 
Miles 

US Gal 

Gasoline Eq 

10.851

014 

Light Trucks MY 1994 0 
0.098

2 

0.064

6 

2.20573

59 

0.10767

7 

23.3363

63 

2.65857

13 

0.05126

31 
Miles 

US Gal 

Gasoline Eq 

11.237

428 

Light Trucks MY 1995 0 
0.090

8 

0.051

7 

2.13898

18 

0.10704

16 

22.3520

35 

2.52030

33 

0.04918

87 
Miles 

US Gal 

Gasoline Eq 

11.516

014 

Light Trucks MY 1996 0 
0.087

1 

0.045

2 

2.07222

77 

0.10640

62 

21.3677

08 

2.38203

53 

0.04711

42 
Miles 

US Gal 

Gasoline Eq 

11.847

327 

Light Trucks MY 1997 0 
0.087

1 

0.045

2 

2.00547

37 

0.10577

08 

20.3833

8 

2.24376

73 

0.04503

98 
Miles 

US Gal 

Gasoline Eq 

12.242

719 

Light Trucks MY 1998 0 
0.072

8 

0.039

1 

1.93871

96 

0.10513

54 

19.3990

53 

2.10549

93 

0.04296

53 
Miles 

US Gal 

Gasoline Eq 

12.513

053 

Light Trucks MY 1999 0 
0.056

4 

0.032

1 

1.87196

55 
0.1045 

18.4147

26 

1.96723

13 

0.04089

09 
Miles 

US Gal 

Gasoline Eq 

12.768

675 

Light Trucks MY 2000 0 0.062 0.034 1.79895 0.1045 18.2316 1.94126 0.03900 Miles US Gal 12.986
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

1 6 37 07 08 07 Gasoline Eq 369 

Light Trucks MY 2001 0 
0.016

4 

0.015

1 

1.72628

47 
0.1045 

18.0429

48 

1.91450

47 

0.03705

33 
Miles 

US Gal 

Gasoline Eq 

13.176

957 

Light Trucks MY 2002 0 
0.022

8 

0.017

8 

1.65468

2 
0.1045 

17.8505

96 

1.88722

48 

0.03506

78 
Miles 

US Gal 

Gasoline Eq 

13.344

459 

Light Trucks MY 2003 0 
0.011

4 

0.015

5 

1.58486

92 
0.1045 

17.6563

98 

1.85968

31 

0.03306

32 
Miles 

US Gal 

Gasoline Eq 

13.489

615 

Light Trucks MY 2004 0 
0.013

2 

0.015

2 

1.51070

22 
0.1045 

17.4621

99 

1.82570

13 

0.03105

86 
Miles 

US Gal 

Gasoline Eq 

13.611

943 

Light Trucks MY 2005 0 
0.010

1 

0.015

7 

1.43939

15 
0.1045 

17.2698

47 

1.79162

43 

0.02907

31 
Miles 

US Gal 

Gasoline Eq 

13.716

78 

Passenger Cars Alt. 

Method 
1990 

0.053

72 

0.050

35 

1.96942

45 

0.08416

03 

22.8771

43 

2.41317

7 

0.03727

38 
Miles 

US Gal 

Gasoline Eq 

15.944

505 

Passenger Cars Alt. 

Method 
1991 

0.053

72 

0.050

35 

1.93411

79 

0.08357

38 

22.0930

49 

2.33194

86 

0.03691

42 
Miles 

US Gal 

Gasoline Eq 

16.268

779 

Passenger Cars Alt. 

Method 
1992 

0.053

72 

0.050

35 

1.89881

12 

0.08298

74 

21.3089

55 

2.25072

02 

0.03655

45 
Miles 

US Gal 

Gasoline Eq 

16.540

47 

Passenger Cars Alt. 

Method 
1993 

0.053

72 

0.050

35 

1.86350

45 

0.08240

09 

20.5248

61 

2.16949

18 

0.03619

49 
Miles 

US Gal 

Gasoline Eq 

16.760

45 

Passenger Cars Alt. 

Method 
1994 

0.053

72 

0.050

35 

1.82819

78 

0.08181

44 

19.7407

67 

2.08826

34 

0.03583

53 
Miles 

US Gal 

Gasoline Eq 

16.951

002 

Passenger Cars Alt. 

Method 
1995 

0.053

72 

0.050

35 

1.79289

12 

0.08122

79 

18.9566

73 

2.00703

5 

0.03547

57 
Miles 

US Gal 

Gasoline Eq 

17.126

179 

Passenger Cars Alt. 

Method 
1996 

0.053

72 

0.050

35 

1.75758

45 

0.08064

15 

18.1725

79 

1.92580

66 

0.03511

61 
Miles 

US Gal 

Gasoline Eq 

17.283

599 

Passenger Cars Alt. 

Method 
1997 

0.053

72 

0.050

35 

1.72227

78 

0.08005

5 

17.3884

85 

1.84457

82 

0.03475

65 
Miles 

US Gal 

Gasoline Eq 

17.446

837 

Passenger Cars Alt. 

Method 
1998 

0.053

72 

0.050

35 

1.68697

12 

0.07946

85 

16.6043

91 

1.76334

98 

0.03439

69 
Miles 

US Gal 

Gasoline Eq 

17.549

596 

Passenger Cars Alt. 

Method 
1999 

0.053

72 

0.050

35 

1.65166

45 

0.07888

21 

15.8202

97 

1.68212

14 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

17.647

195 

Passenger Cars Alt. 

Method 
2000 

0.050

8 

0.046

48 

1.62594

85 

0.07888

21 

15.8202

97 

1.67465

47 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

17.721

367 

Passenger Cars Alt. 

Method 
2001 

0.047

11 

0.042

48 

1.59945

46 

0.07888

21 

15.8202

97 

1.66696

21 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

17.899

053 

Passenger Cars Alt. 

Method 
2002 

0.043

64 

0.038

86 

1.57244

2 

0.07888

21 

15.8202

97 

1.65911

89 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.076

739 

Passenger Cars Alt. 

Method 
2003 

0.040

11 

0.035

42 

1.54517

01 

0.07888

21 

15.8202

97 

1.65120

04 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.254

425 

Passenger Cars Alt. 

Method 
2004 

0.036

3 

0.032

51 

1.51010

42 

0.07888

21 

15.8202

97 

1.63691

72 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.432

111 

Passenger Cars Alt. 

Method 
2005 

0.034

13 

0.029

9 

1.47486

54 

0.07888

21 

15.8202

97 

1.62235

63 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.609

798 

Passenger Cars Alt. 

Method 
2006 

0.029

4 

0.027

8 

1.43979

94 

0.07756

74 

15.8202

97 

1.60766

37 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.787

484 

Passenger Cars Alt. 

Method 
2007 

0.029

4 

0.027

8 

1.39940

66 

0.07625

27 

15.8202

97 

1.59192

44 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.965

17 

Passenger Cars Alt. 

Method 
2008 

0.029

4 

0.027

8 

1.35955

41 

0.07493

8 

15.8202

97 

1.57628

62 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

19.142

856 

Passenger Cars Alt. 

Method 
2009 

0.029

4 

0.027

8 

1.32065

24 

0.07362

33 

15.8202

97 

1.56090

69 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

19.320

542 

Passenger Cars Alt. 

Method 
2010 

0.029

4 

0.027

8 

1.28311

21 

0.07230

86 

15.8202

97 

1.54594

41 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

19.498

228 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Passenger Cars Alt. 

Method 
2011 

0.029

4 

0.027

8 

1.24734

39 

0.07099

39 

15.8202

97 

1.53155

53 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

19.675

915 

Passenger Cars Alt. 

Method 
2012 

0.029

4 

0.027

8 

1.21375

82 

0.06967

92 

15.8202

97 

1.51789

84 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

19.853

601 

Passenger Cars Alt. 

Method 
2013 

0.029

4 

0.027

8 

1.18276

58 

0.06836

45 

15.8202

97 

1.50513

09 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

20.031

287 

Passenger Cars Alt. 

Method 
2014 

0.029

4 

0.027

8 

1.15477

72 

0.06704

98 

15.8202

97 

1.49341

04 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

20.208

973 

Passenger Cars Alt. 

Method 
2015 

0.029

4 

0.027

8 

1.13020

29 

0.06573

51 

15.8202

97 

1.48289

46 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

20.386

659 

Passenger Cars Alt. 

Method 
2016 

0.029

4 

0.027

8 

1.10945

37 

0.06442

04 

15.8202

97 

1.47374

12 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

20.564

345 

Passenger Cars Alt. 

Method 
2017 

0.029

4 

0.027

8 
1.09294 

0.06310

57 

15.8202

97 

1.46610

79 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

20.742

032 

Passenger Cars Alt. 

Method 
2018 

0.029

4 

0.027

8 

1.08107

24 

0.06179

1 

15.8202

97 

1.46015

21 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

20.919

718 

Passenger Cars Alt. 

Method 
2019 

0.029

4 

0.027

8 

1.07041

51 

0.06047

63 

15.8202

97 

1.45491

48 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.097

404 

Passenger Cars Alt. 

Method 
2020 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2021 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2022 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2023 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2024 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2025 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2026 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2027 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2028 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2029 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2030 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2031 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2032 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2033 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2034 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2035 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2036 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 2037 0.029 0.027 1.06107 0.05916 15.8202 1.45046 0.03403 Miles US Gal 21.275
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Method 4 8 59 16 97 58 73 Gasoline Eq 09 

Passenger Cars Alt. 

Method 
2038 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2039 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2040 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2041 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2042 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2043 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2044 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2045 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2046 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2047 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2048 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2049 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars Alt. 

Method 
2050 

0.029

4 

0.027

8 

1.06107

59 

0.05916

16 

15.8202

97 

1.45046

58 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

21.275

09 

Passenger Cars MY 1984 

to 1993 
0 

0.064

7 

0.070

4 

1.96942

45 

0.08416

03 

22.8771

43 

2.41317

7 

0.03727

38 
Miles 

US Gal 

Gasoline Eq 

15.944

505 

Passenger Cars MY 1994 0 0.056 
0.053

1 

1.82819

78 

0.08181

44 

19.7407

67 

2.08826

34 

0.03583

53 
Miles 

US Gal 

Gasoline Eq 

16.951

002 

Passenger Cars MY 1995 0 
0.047

3 

0.035

8 

1.79289

12 

0.08122

79 

18.9566

73 

2.00703

5 

0.03547

57 
Miles 

US Gal 

Gasoline Eq 

17.126

179 

Passenger Cars MY 1996 0 
0.042

6 

0.027

2 

1.75758

45 

0.08064

15 

18.1725

79 

1.92580

66 

0.03511

61 
Miles 

US Gal 

Gasoline Eq 

17.283

599 

Passenger Cars MY 1997 0 
0.042

2 

0.026

8 

1.72227

78 

0.08005

5 

17.3884

85 

1.84457

82 

0.03475

65 
Miles 

US Gal 

Gasoline Eq 

17.446

837 

Passenger Cars MY 1998 0 
0.039

3 

0.024

9 

1.68697

12 

0.07946

85 

16.6043

91 

1.76334

98 

0.03439

69 
Miles 

US Gal 

Gasoline Eq 

17.549

596 

Passenger Cars MY 1999 0 
0.033

7 

0.021

6 

1.65166

45 

0.07888

21 

15.8202

97 

1.68212

14 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

17.647

195 

Passenger Cars MY 2000 0 
0.027

3 

0.017

8 

1.62594

85 

0.07888

21 

15.8202

97 

1.67465

47 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

17.721

367 

Passenger Cars MY 2001 0 
0.015

8 
0.011 

1.59945

46 

0.07888

21 

15.8202

97 

1.66696

21 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

17.899

053 

Passenger Cars MY 2002 0 
0.015

3 

0.010

7 

1.57244

2 

0.07888

21 

15.8202

97 

1.65911

89 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.076

739 

Passenger Cars MY 2003 0 
0.013

5 

0.011

4 

1.54517

01 

0.07888

21 

15.8202

97 

1.65120

04 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.254

425 

Passenger Cars MY 2004 0 
0.008

3 

0.014

5 

1.51010

42 

0.07888

21 

15.8202

97 

1.63691

72 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.432

111 

Passenger Cars MY 2005 0 
0.007

9 

0.014

7 

1.47486

54 

0.07888

21 

15.8202

97 

1.62235

63 

0.03403

73 
Miles 

US Gal 

Gasoline Eq 

18.609

798 
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Transport Average Emissions Factors: CACP 2009 

Size Class & Model Year 
Emissions Coeffecient  

Emissions (grams) / Distance (miles) 
Fuel Efficiency 

VehicleType Year N2O CH4 NOx SOx CO VOC PM10 

Distan

ce 

Unit 

Per Energy 

Unit 

Fuel 

Efficien

cy 

Heavy Duty Vehicles 0 0.175 1.966 0 0 0 0 0 Miles 
US Gal 

Gasoline Eq 
8.3 

Heavy Duty Vehicles 0 0.175 0.066 4.8675 0 11.432 
2.47142

86 

0.01610

39 
Miles 

US Gal 

Gasoline Eq 
8.3 

Light Duty Vehicles 0 0.067 0.037 4.8675 0 11.432 
2.47142

86 

0.01610

39 
Miles 

US Gal 

Gasoline Eq 
22.804 

Buses 0 0.175 0.066 4.8675 
0.05357

22 
14.29 

2.47142

86 

0.03757

58 
Miles 

US Gal 

Gasoline Eq 
6.93 

Heavy Duty Vehicles 0 0.175 0.066 4.8675 
0.05357

22 
14.29 

2.47142

86 

0.03757

58 
Miles 

US Gal 

Gasoline Eq 
8.3 

Light Duty Vehicles 0 0.067 0.018 0.0855 
0.00808

33 
4.1385 0.071 0.021 Miles 

US Gal 

Gasoline Eq 
22.804 

Aircraft 0 0.11 7.04 0 0 0 0 0 Miles US Gal 1 

Agricultural Equipment 0 0.26 1.44 0 0 0 0 0 Miles US Gal 1 

Construction Equipment 0 0.26 0.58 0 0 0 0 0 Miles US Gal 1 

Large Utility Vehicles 0 0.26 0.58 0 0 0 0 0 Miles US Gal 1 

Locomotive 0 0.26 0.8 0 0 0 0 0 Miles US Gal 1 

Ships and Boats 0 0.26 0.74 0 0 0 0 0 Miles US Gal 1 

Agricultural Equipment 0 0.26 1.44 0 0 0 0 0 Miles US Gal 1 

Construction Equipment 0 0.26 0.58 0 0 0 0 0 Miles US Gal 1 

Large Utility Vehicles 0 0.26 0.58 0 0 0 0 0 Miles US Gal 1 

Locomotive 0 0.26 0.8 0 0 0 0 0 Miles US Gal 1 

Ships and Boats 0 0.26 0.74 0 0 0 0 0 Miles US Gal 1 

Agricultural Equipment 0 0.22 1.26 0 0 0 0 0 Miles US Gal 1 

Construction Equipment 0 0.22 0.5 0 0 0 0 0 Miles US Gal 1 

Large Utility Vehicles 0 0.22 0.5 0 0 0 0 0 Miles US Gal 1 

Recreational Including 

Motorcycles 
0 0.22 0.5 0 0 0 0 0 Miles US Gal 1 

Ships and Boats 0 0.22 0.64 0 0 0 0 0 Miles US Gal 1 

Small Utility Vehicles 0 0.22 0.5 0 0 0 0 0 Miles US Gal 1 

Snowmobiles 0 0.22 0.5 0 0 0 0 0 Miles US Gal 1 

Aircraft 0 0.31 0.27 0 0 0 0 0 Miles US Gal 1 

Ships and Boats 0 0.3 0.86 0 0 0 0 0 Miles US Gal 1 
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Default RCI (Residential, Commercial, & Industrial) Average Emissions Factors: CACP 2009 

Software (exported data) 
 

Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

Anthracite Coal Commercial 1.6 11 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Anthracite Coal 
Electric 

Power 
1.6 1 282.341 

683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Anthracite Coal Industrial 1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Anthracite Coal Residential 1.6 316 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Bituminous Coal Commercial 1.6 11 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Bituminous Coal 
Electric 

Power 
1.6 1 282.341 

683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Bituminous Coal Industrial 1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Bituminous Coal Residential 1.6 316 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Coke Commercial 1.6 11 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Coke 
Electric 

Power 
1.6 1 282.341 

683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Coke Industrial 1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Coke Residential 1.6 316 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Commercial Coal 
 

1.6 11 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Crude Oil Commercial 0.6 11 0 0 0 0 0 

Crude Oil 
Electric 

Power 
0.6 3 0 0 0 0 0 

Crude Oil Industrial 0.6 3 0 0 0 0 0 

Crude Oil Residential 0.6 11 0 0 0 0 0 

Electric Utility Coal 
 

1.6 1 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Ethane Commercial 0.6 11 0 0 0 0 0 

Ethane 
Electric 

Power 
0.6 3 0 0 0 0 0 

Ethane Industrial 0.6 3 0 0 0 0 0 
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Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

Ethane Residential 0.6 11 0 0 0 0 0 

Fuel Oil (#1 2 4) Commercial 0.6 11 
2000.34

2 

131.541

8 

430.912

8 

158.757

3 

140.613

6 

Fuel Oil (#1 2 4) 
Electric 

Power 
0.6 3 

2000.34

2 

131.541

8 

430.912

8 

158.757

3 

140.613

6 

Fuel Oil (#1 2 4) Industrial 0.6 3 
2000.34

2 

131.541

8 

430.912

8 

158.757

3 

140.613

6 

Fuel Oil (#1 2 4) Residential 0.6 11 
2000.34

2 

131.541

8 

430.912

8 

158.757

3 

140.613

6 

Fuel Oil (#1 2 4) ULSD Commercial 0.6 11 0 0 0 0 0 

Fuel Oil (#1 2 4) ULSD 
Electric 

Power 
0.6 11 0 0 0 0 0 

Fuel Oil (#1 2 4) ULSD Industrial 0.6 11 0 0 0 0 0 

Fuel Oil (#1 2 4) ULSD Residential 0.6 11 0 0 0 0 0 

Industrial Coking Coal 
 

1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Isobutane Commercial 0.6 11 0 0 0 0 0 

Isobutane 
Electric 

Power 
0.6 3 0 0 0 0 0 

Isobutane Industrial 0.6 3 0 0 0 0 0 

Isobutane Residential 0.6 11 0 0 0 0 0 

Kerosene Commercial 0.6 11 120.317 
374.783

6 

24.3004

4 

4.09461

8 

14.3029

1 

Kerosene 
Electric 

Power 
0.6 3 120.317 

374.783

6 

24.3004

4 

4.09461

8 

14.3029

1 

Kerosene Industrial 0.6 3 120.317 
374.783

6 

24.3004

4 

4.09461

8 

14.3029

1 

Kerosene Residential 0.6 11 120.317 
374.783

6 

24.3004

4 

4.09461

8 

14.3029

1 

Lignite Commercial 1.6 11 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Lignite 
Electric 

Power 
1.6 1 282.341 

683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Lignite Industrial 1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Lignite Residential 1.6 316 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Lubricants Commercial 0.6 11 0 0 0 0 0 

Lubricants 
Electric 

Power 
0.6 3 0 0 0 0 0 

Lubricants Industrial 0.6 3 0 0 0 0 0 

Lubricants Residential 0.6 11 0 0 0 0 0 

n Butane Commercial 0.6 11 0 0 0 0 0 
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Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

n Butane 
Electric 

Power 
0.6 3 0 0 0 0 0 

n Butane Industrial 0.6 3 0 0 0 0 0 

n Butane Residential 0.6 11 0 0 0 0 0 

Naphtha lt 401 deg F Commercial 0.6 11 0 0 0 0 0 

Naphtha lt 401 deg F 
Electric 

Power 
0.6 3 0 0 0 0 0 

Naphtha lt 401 deg F Industrial 0.6 3 0 0 0 0 0 

Naphtha lt 401 deg F Residential 0.6 11 0 0 0 0 0 

Nat Gas 1000 to 1025 Btu per 

cf 
Commercial 0.1 5 

76.2058

2 

3.03593

4 

19.6767

6 

4.19709

6 

2.33012

9 

Nat Gas 1000 to 1025 Btu per 

cf 

Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1000 to 1025 Btu per 

cf 
Industrial 0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1000 to 1025 Btu per 

cf 
Residential 0.1 5 

79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 1025 to 1050 Btu per 

cf 
Commercial 0.1 5 

76.2058

2 

3.03593

4 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 1025 to 1050 Btu per 

cf 

Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1025 to 1050 Btu per 

cf 
Industrial 0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1025 to 1050 Btu per 

cf 
Residential 0.1 5 

79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 1050 to 1075 Btu per 

cf 
Commercial 0.1 5 

76.2058

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 1050 to 1075 Btu per 

cf 

Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1050 to 1075 Btu per 

cf 
Industrial 0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1050 to 1075 Btu per 

cf 
Residential 0.1 5 

79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 1075 to 1100 Btu per 

cf 
Commercial 0.1 5 

76.2058

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 1075 to 1100 Btu per 

cf 

Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1075 to 1100 Btu per 

cf 
Industrial 0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 1075 to 1100 Btu per 

cf 
Residential 0.1 5 

79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas 975 to 1000 Btu per cf Commercial 0.1 5 
76.2058

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 
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Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

Nat Gas 975 to 1000 Btu per cf 
Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 975 to 1000 Btu per cf Industrial 0.1 1 
133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas 975 to 1000 Btu per cf Residential 0.1 5 
79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas gt 1100 Btu per cf Commercial 0.1 5 
76.2058

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Nat Gas gt 1100 Btu per cf 
Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas gt 1100 Btu per cf Industrial 0.1 1 
133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Nat Gas gt 1100 Btu per cf Residential 0.1 5 
79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Natural Gas Commercial 0.1 5 
76.2058

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Natural Gas 
Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Natural Gas Industrial 0.1 1 
133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Natural Gas Residential 0.1 5 
79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

Natural Gasoline Commercial 0.6 11 0 0 0 0 0 

Natural Gasoline 
Electric 

Power 
0.6 3 0 0 0 0 0 

Natural Gasoline Industrial 0.6 3 0 0 0 0 0 

Natural Gasoline Residential 0.6 11 0 0 0 0 0 

Other Industrial Coal 
 

1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Other Oil gt 401 deg F Commercial 0.6 11 0 0 0 0 0 

Other Oil gt 401 deg F 
Electric 

Power 
0.6 3 0 0 0 0 0 

Other Oil gt 401 deg F Industrial 0.6 3 0 0 0 0 0 

Other Oil gt 401 deg F Residential 0.6 11 0 0 0 0 0 

Pentanes Plus Commercial 0.6 11 0 0 0 0 0 

Pentanes Plus 
Electric 

Power 
0.6 3 0 0 0 0 0 

Pentanes Plus Industrial 0.6 3 0 0 0 0 0 

Pentanes Plus Residential 0.6 11 0 0 0 0 0 

Petrochemical Feedstocks Commercial 0.6 11 0 0 0 0 0 

Petrochemical Feedstocks 
Electric 

Power 
0.6 3 0 0 0 0 0 

Petrochemical Feedstocks Industrial 0.6 3 0 0 0 0 0 
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Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

Petrochemical Feedstocks Residential 0.6 11 0 0 0 0 0 

Petroleum Coke Commercial 0.6 11 0 0 0 0 0 

Petroleum Coke 
Electric 

Power 
0.6 3 0 0 0 0 0 

Petroleum Coke Industrial 0.6 3 0 0 0 0 0 

Petroleum Coke Residential 0.6 11 0 0 0 0 0 

Propane Commercial 0.6 11 
69.4032

8 
7.90E-05 

9.41901

6 

2.47868

9 

1.98295

1 

Propane 
Electric 

Power 
0.6 3 

94.1901

6 
7.90E-05 

15.8636

1 

2.47868

9 

2.97442

6 

Propane Industrial 0.6 3 
94.1901

6 
7.90E-05 

15.8636

1 

2.47868

9 

2.97442

6 

Propane Residential 0.6 11 
69.4032

8 
7.90E-05 

9.41901

6 

2.47868

9 

1.98295

1 

Residential Coal 
 

1.6 316 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Residual Fuel Oil Commercial 0.6 11 
413.020

2 

1960.76

4 

217.463

4 
34.9398 

118.249

5 

Residual Fuel Oil 
Electric 

Power 
0.6 3 

413.020

2 

1960.76

4 

217.463

4 
34.9398 

118.249

5 

Residual Fuel Oil Industrial 0.6 3 
413.020

2 

1960.76

4 

217.463

4 
34.9398 

118.249

5 

Residual Fuel Oil Residential 0.6 11 
413.020

2 

1960.76

4 

217.463

4 
34.9398 

118.249

5 

Special Naphtha Commercial 0.6 11 0 0 0 0 0 

Special Naphtha 
Electric 

Power 
0.6 3 0 0 0 0 0 

Special Naphtha Industrial 0.6 3 0 0 0 0 0 

Special Naphtha Residential 0.6 11 0 0 0 0 0 

Stationary Gasoline Commercial 0.6 11 739.368 38.1024 
28440.7

2 
952.56 45.36 

Stationary Gasoline 
Electric 

Power 
0.6 3 739.368 38.1024 

28440.7

2 
952.56 45.36 

Stationary Gasoline Industrial 0.6 3 739.368 38.1024 
28440.7

2 
952.56 45.36 

Stationary Gasoline Residential 0.6 11 739.368 38.1024 
28440.7

2 
952.56 45.36 

Stationary LPG Commercial 0.6 11 0 0 0 0 0 

Stationary LPG 
Electric 

Power 
0.6 3 0 0 0 0 0 

Stationary LPG Industrial 0.6 3 0 0 0 0 0 

Stationary LPG Residential 0.6 11 0 0 0 0 0 

Still Gas Commercial 0.6 11 0 0 0 0 0 



2007 GHG Emissions Report: South Portland, Maine 

Appendix I: Emissions Factors Page 33 

Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

Still Gas 
Electric 

Power 
0.6 3 0 0 0 0 0 

Still Gas Industrial 0.6 3 0 0 0 0 0 

Still Gas Residential 0.6 11 0 0 0 0 0 

Subbituminous Coal Commercial 1.6 11 
502.951

5 

2692.45

6 

204.776

3 

12.6181

2 
235.868 

Subbituminous Coal 
Electric 

Power 
1.6 1 282.341 

683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Subbituminous Coal Industrial 1.6 11 282.341 
683.667

5 

56.9912

3 

3.59426

8 
38.5285 

Subbituminous Coal Residential 1.6 316 
502.959

9 

2692.50

1 

204.779

8 

12.6183

3 
235.872 

Unfinished Oils Commercial 0.6 11 0 0 0 0 0 

Unfinished Oils 
Electric 

Power 
0.6 3 0 0 0 0 0 

Unfinished Oils Industrial 0.6 3 0 0 0 0 0 

Unfinished Oils Residential 0.6 11 0 0 0 0 0 

Waxes Commercial 0.6 11 0 0 0 0 0 

Waxes 
Electric 

Power 
0.6 3 0 0 0 0 0 

Waxes Industrial 0.6 3 0 0 0 0 0 

Waxes Residential 0.6 11 0 0 0 0 0 

Black Liquor NA hrdwd 
 

2 2.5 0 0 0 0 0 

Black Liquor NA sftwd 
 

2 2.5 0 0 0 0 0 

Cali MSW fossil portion 
 

0 0 
105.478

4 

4.21913

5 

5273.91

8 

632.870

2 

149.685

5 

Cali MSW non fossil 
 

0 0 
105.478

4 

4.21913

5 

5273.91

8 

632.870

2 

149.685

5 

Heat Plants 
 

0 0 0 0 0 0 0 

Landfill Gas or biogas Commercial 0.1 5 
76.2058

2 

3.03593

4 

19.6767

6 

4.19709

6 
2.33009 

Landfill Gas or biogas 
Electric 

Power 
0.1 1 

133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Landfill Gas or biogas Industrial 0.1 1 
133.359

2 

63.8893

1 

37.8196

9 

6.68890

4 

4.72600

4 

Landfill Gas or biogas Residential 0.1 5 
79.6385

2 

3.03598

5 

19.6770

9 

4.19716

6 

2.33012

9 

US MSW fossil portion 
 

0 0 
105.478

4 

4.21913

5 

5273.91

8 

632.870

2 

149.685

5 

US MSW non fossil 
 

0 0 
105.478

4 

4.21913

5 

5273.91

8 

632.870

2 

149.685

5 

Wood 12 pct moisture Commercial 4.2 316 222.264 11.34 272.16 17.2368 149.688 
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Default RCI Average Emissions Factors: CACP Software 

Fuel Sector 

Emissions Coefficients 

Emissions (grams) / Energy (MMBtu) 

N2

O 

CH

4 
NOx SOx CO VOC PM10 

Wood 12 pct moisture 
Electric 

Power 
4.2 32 222.264 11.34 272.16 17.2368 149.688 

Wood 12 pct moisture Industrial 4.2 32 222.264 11.34 272.16 17.2368 149.688 

Wood 12 pct moisture Residential 4.2 316 222.264 11.34 272.16 17.2368 149.688 

Green Electricity 
 

0 0 0 0 0 0 0 
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USA Default Waste Emissions Factors: CACP 2009 Software (exported data). 

 

USA Default Waste Emissions Factors: CACP 2009 Software 

  

Emissions Coefficient 

Emissions (tonnes) / Waste (tonnes) 

Material (MSW) Disposal Type 
Methane 

 

Seqstrtn: 

Forest 

Upstrm 

Enrgy 

Upstrm 

Non Enrgy 

Paper Products Open Dump 1.282957721 0 0 0 

Food Waste Open Dump 0.726202484 0 0 0 

Plant Debris Open Dump 0.411514741 0 0 0 

Wood/Textiles Open Dump 0.363101242 0 0 0 

All Other Waste Open Dump 0 0 0 0 

Aluminum Open Dump 0 0 0 0 

Cardboard Open Dump 1.161923974 0 0 0 

Food Waste Open Dump 0.726202484 0 0 0 

Glass Open Dump 0 0 0 0 

Mixed MSW Open Dump 0.629375486 0 0 0 

Mixed Recyclables Open Dump 1.007000777 0 0 0 

MSW Open Dump 0.629375486 0 0 0 

Paper - Household Open Dump 1.186130723 0 0 0 

Paper - Mixed General Open Dump 1.282957721 0 0 0 

Paper - Mixed Office Open Dump 1.403991468 0 0 0 

Paper - Newsprint Open Dump 0.556755237 0 0 0 

Paper - Office Paper Open Dump 2.63853569 0 0 0 

Plastic - HDPE Open Dump 0 0 0 0 

Plastic - LDPE Open Dump 0 0 0 0 

Plastic - PET Open Dump 0 0 0 0 

Steel Open Dump 0 0 0 0 

Wood Open Dump 0.363101242 0 0 0 

Yard Waste Open Dump 0.411514741 0 0 0 

Fibreboard Open Dump 0.363 0 0 0 

Magazines Open Dump 0.629 0 0 0 

Phonebooks Open Dump 0.557 0 0 0 

Textbooks Open Dump 2.639 0 0 0 

Paper Products Open Burning 0.080689165 0 0 0 

Food Waste Open Burning 0.080689165 0 0 0 

Plant Debris Open Burning 0.080689165 0 0 0 

Wood/Textiles Open Burning 0.080689165 0 0 0 

All Other Waste Open Burning 0.484134989 0 0 0 

Cardboard Open Burning 0.080689165 0 0 0 

Food Waste Open Burning 0.080689165 0 0 0 
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USA Default Waste Emissions Factors: CACP 2009 Software 

  

Emissions Coefficient 

Emissions (tonnes) / Waste (tonnes) 

Material (MSW) Disposal Type 
Methane 

 

Seqstrtn: 

Forest 

Upstrm 

Enrgy 

Upstrm 

Non Enrgy 

Mixed MSW Open Burning 0.080689165 0 0 0 

Mixed Recyclables Open Burning 0.484134989 0 0 0 

MSW Open Burning 0.484134989 0 0 0 

Paper - Household Open Burning 0.080689165 0 0 0 

Paper - Mixed General Open Burning 0.080689165 0 0 0 

Paper - Mixed Office Open Burning 0.080689165 0 0 0 

Paper - Newsprint Open Burning 0.080689165 0 0 0 

Paper - Office Paper Open Burning 0.080689165 0 0 0 

Plastic - HDPE Open Burning 3.106532846 0 0 0 

Plastic - LDPE Open Burning 3.106532846 0 0 0 

Plastic - PET Open Burning 2.259296615 0 0 0 

Wood Open Burning 0.080689165 0 0 0 

Yard Waste Open Burning 0.080689165 0 0 0 

Fibreboard Open Burning 0.081 0 0 0 

Magazines Open Burning 0.081 0 0 0 

Phonebooks Open Burning 0.081 0 0 0 

Textbooks Open Burning 0.081 0 0 0 

Paper Products Managed Landfill 2.138262868 0 0 0 

Food Waste Managed Landfill 1.210337473 0 0 0 

Plant Debris Managed Landfill 0.685857901 0 0 0 

Wood/Textiles Managed Landfill 0.605168736 0 0 0 

All Other Waste Managed Landfill 0 0 0 0 

Aluminum Managed Landfill 0 0 0 0 

Cardboard Managed Landfill 1.936539956 0 0 0 

Food Waste Managed Landfill 1.210337473 0 0 0 

Glass Managed Landfill 0 0 0 0 

Mixed MSW Managed Landfill 1.048959143 0 0 0 

Mixed Recyclables Managed Landfill 1.678334629 0 0 0 

MSW Managed Landfill 1.048959143 0 0 0 

Paper - Household Managed Landfill 1.976884538 0 0 0 

Paper - Mixed General Managed Landfill 2.138262868 0 0 0 

Paper - Mixed Office Managed Landfill 2.33998578 0 0 0 

Paper - Newsprint Managed Landfill 0.927925396 0 0 0 

Paper - Office Paper Managed Landfill 4.397559483 0 0 0 

Plastic - HDPE Managed Landfill 0 0 0 0 

Plastic - LDPE Managed Landfill 0 0 0 0 

Plastic - PET Managed Landfill 0 0 0 0 

Steel Managed Landfill 0 0 0 0 
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USA Default Waste Emissions Factors: CACP 2009 Software 

  

Emissions Coefficient 

Emissions (tonnes) / Waste (tonnes) 

Material (MSW) Disposal Type 
Methane 

 

Seqstrtn: 

Forest 

Upstrm 

Enrgy 

Upstrm 

Non Enrgy 

Wood Managed Landfill 0.605168736 0 0 0 

Yard Waste Managed Landfill 0.685857901 0 0 0 

Fibreboard Managed Landfill 0.605 0 0 0 

Magazines Managed Landfill 1.049 0 0 0 

Phonebooks Managed Landfill 0.928 0 0 0 

Textbooks Managed Landfill 4.398 0 0 0 

Paper Products Controlled Incineration 0.080689165 0 0 0 

Food Waste Controlled Incineration 0.080689165 0 0 0 

Plant Debris Controlled Incineration 0.080689165 0 0 0 

Wood/Textiles Controlled Incineration 0.080689165 0 0 0 

All Other Waste Controlled Incineration 0.484134989 0 0 0 

Cardboard Controlled Incineration 0.080689165 0 0 0 

Food Waste Controlled Incineration 0.080689165 0 0 0 

Mixed MSW Controlled Incineration 0.080689165 0 0 0 

Mixed Recyclables Controlled Incineration 0.484134989 0 0 0 

MSW Controlled Incineration 0.484134989 0 0 0 

Paper - Household Controlled Incineration 0.080689165 0 0 0 

Paper - Mixed General Controlled Incineration 0.080689165 0 0 0 

Paper - Mixed Office Controlled Incineration 0.080689165 0 0 0 

Paper - Newsprint Controlled Incineration 0.080689165 0 0 0 

Paper - Office Paper Controlled Incineration 0.080689165 0 0 0 

Plastic - HDPE Controlled Incineration 3.106532846 0 0 0 

Plastic - LDPE Controlled Incineration 3.106532846 0 0 0 

Plastic - PET Controlled Incineration 2.259296615 0 0 0 

Wood Controlled Incineration 0.080689165 0 0 0 

Yard Waste Controlled Incineration 0.080689165 0 0 0 

Fibreboard Controlled Incineration 0.081 0 0 0 

Magazines Controlled Incineration 0.081 0 0 0 

Phonebooks Controlled Incineration 0.081 0 0 0 

Textbooks Controlled Incineration 0.081 0 0 0 

Paper Products Compost 0 0 0 0 

Food Waste Compost 0 0 0 0 

Plant Debris Compost 0 0 0 0 

Wood/Textiles Compost 0 0 0 0 

All Other Waste Compost 0 0 0 0 

Food Waste Compost 0 0 0 0 

Yard Waste Compost 0 0 0 0 

Aluminum Recycling of Waste 0 0 - -
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USA Default Waste Emissions Factors: CACP 2009 Software 

  

Emissions Coefficient 

Emissions (tonnes) / Waste (tonnes) 

Material (MSW) Disposal Type 
Methane 

 

Seqstrtn: 

Forest 

Upstrm 

Enrgy 

Upstrm 

Non Enrgy 

13.19267845 4.558937813 

Cardboard Recycling of Waste 0 
-

2.94515452 
0.121033747 0 

Glass Recycling of Waste 0 0 -0.16137833 -0.16137833 

Mixed Recyclables Recycling of Waste 0 
-

2.54170869 

-

0.443790407 

-

0.080689165 

Paper - Household Recycling of Waste 0 
-

2.94515452 
0.443790407 0 

Paper - Mixed General Recycling of Waste 0 
-

2.94515452 
0.443790407 0 

Paper - Mixed Office Recycling of Waste 0 
-

2.94515452 

-

0.645513319 
0 

Paper - Newsprint Recycling of Waste 0 
-

2.94515452 
-1.00861456 0 

Paper - Office Paper Recycling of Waste 0 
-

2.94515452 
0.403445824 

-

0.040344582 

Plastic - HDPE Recycling of Waste 0 0 
-

1.775161626 

-

0.201722912 

Plastic - LDPE Recycling of Waste 0 0 
-

2.218952033 

-

0.201722912 

Plastic - PET Recycling of Waste 0 0 
-

2.057573703 

-

0.121033747 

Steel Recycling of Waste 0 0 
-

2.017229121 
0 

Wood Recycling of Waste 0 
-

2.01722912 
0.080689165 0 

Fibreboard Recycling of Waste 0 -2.02 0.08 0 

Magazines Recycling of Waste 0 -2.95 0 0 

Phonebooks Recycling of Waste 0 -2.95 -1.05 0 

Textbooks Recycling of Waste 0 -2.95 -0.08 0 

Aluminum Reduction in Waste 0 0 
-

7.665470659 

-

2.380330363 

Cardboard Reduction in Waste 0 
-

1.21033747 

-

0.968269978 
0 

Food Waste Reduction in Waste 0 0 0 0 

Glass Reduction in Waste 0 0 
-

0.403445824 

-

0.121033747 

Mixed Recyclables Reduction in Waste 0 
-

2.54170869 

-

0.443790407 

-

0.080689165 

Paper - Household Reduction in Waste 0 0 
-

1.533094132 
0 
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USA Default Waste Emissions Factors: CACP 2009 Software 

  

Emissions Coefficient 

Emissions (tonnes) / Waste (tonnes) 

Material (MSW) Disposal Type 
Methane 

 

Seqstrtn: 

Forest 

Upstrm 

Enrgy 

Upstrm 

Non Enrgy 

Paper - Mixed General Reduction in Waste 0 0 
-

1.533094132 
0 

Paper - Mixed Office Reduction in Waste 0 0 
-

3.429289505 
0 

Paper - Newsprint Reduction in Waste 0 
-

1.45240497 

-

1.855850791 
0 

Paper - Office Paper Reduction in Waste 0 
-

1.97688454 

-

1.210337473 
0 

Plastic - HDPE Reduction in Waste 0 0 
-

1.775161626 

-

0.201722912 

Plastic - LDPE Reduction in Waste 0 0 
-

2.259296615 

-

0.201722912 

Plastic - PET Reduction in Waste 0 0 
-

1.855850791 

-

0.080689165 

Steel Reduction in Waste 0 0 
-

2.218952033 

-

0.968269978 

Wood Reduction in Waste 0 
-

2.01722912 

-

0.403445824 
0 

Yard Waste Reduction in Waste 0 0 0 0 

Fibreboard Reduction in Waste 0 -2.02 -0.4 0 

Magazines Reduction in Waste 0 -2.46 -1.86 0 

Phonebooks Reduction in Waste 0 -2.66 -2.58 0 

Textbooks Reduction in Waste 0 -2.58 -2.38 0 
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Appendix II: Wastewater Pump Stations, 2007 Energy Use and Emissions 

SOUTH PORTLAND PUMP STATIONS: 2007 ENERGY USE, COSTS,  AND EMISSIONS 

Pump Station Fuel Quantity Units 
Cost 

($) 

Energy Output 

(MMBtu) 

CO2e 

(tonnes) 

Pearl St, 1 Electricity 294,900 (kWh) 46,898.01 1,006.5 125.0 

Westbrook St, 427/Long Creek Electricity 231,000 (kWh) 33,349.31 788.4 97.9 

Willard Beach, 11 Fishermans Ln Electricity 153,240 (kWh) 25,421.23 523.0 65.0 

Front St, 152-Scope 2 Electricity 151,280 (kWh) 27,286.96 516.3 64.1 

* Western Ave, 445-Scope 2 Electricity 57,232 (kWh) 9,852.58 195.3 24.3 

* Winding Way, 44-Scope 2 Electricity 29,827 (kWh) 4,427.20 101.8 12.6 

** Main St, 1-Scope 2 Electricity 29,818 (kWh) 5,940.55 101.8 12.6 

High St, 301-Scope 2 Electricity 28,080 (kWh) 6,452.95 95.8 11.9 

Bay Rd, 3-Scope 2 Electricity 12,325 (kWh) 1,872.37 42.1 5.2 

Westbrook St, 463-Scope 2 Electricity 10,624 (kWh) 1,702.23 36.3 4.5 

Gannett Dr, 310-Scope 2 Electricity 9,931 (kWh) 1,609.60 33.9 4.2 

Southborough Dr, 350-Scope 2 Electricity 8,718 (kWh) 1,437.00 29.8 3.7 

Mechanic St, 16-Scope 2 Electricity 8,430 (kWh) 1,397.04 28.8 3.6 

* Appletree Dr, 46-Scope 2 Electricity 8,357 (kWh) 1,302.57 28.5 3.5 

* Snowberry Dr, 117-Scope 2 Electricity 6,555 (kWh) 1,047.03 22.4 2.8 

* B St, 2-Scope 2 Electricity 6,284 (kWh) 1,011.70 21.4 2.7 

Western Ave, 257-Scope 1 Natural Gas 420 (therms) 261.71 42.0 2.2 

John Roberts Rd, 100-Scope 2 Electricity 4,085 (kWh) 776.66 13.9 1.7 

Western Ave, 257-Scope 2 Electricity 4,027 (kWh) 766.50 13.7 1.7 

Mariner Dr, 0-Scope 2 Electricity 2,387 (kWh) 534.26 8.1 1.0 

Bay Rd, 3-Scope 1 Natural Gas 107 (therms) 273.68 10.7 0.6 

* Crestview Dr,-Scope 2 Electricity 1,192 (kWh) 286.98 4.1 0.5 

Elm St, 23-Scope 2 Electricity 894 (kWh) 244.67 3.1 0.4 

Southborough Dr, 350-Scope 1 Natural Gas 47 (therms) 146.81 4.7 0.3 

E St, 6-Scope 2 Electricity 238 (kWh) 151.73 0.8 0.10 

Gannett Dr, 310-Scope 1 Natural Gas 13 (therms) 144.50 1.3 0.07 

Westbrook St, 427/Long Creek Natural Gas 10 (therms) 137.04 1.0 0.05 

Stillman St, 121-Scope 2 Electricity 68 (kWh) 127.61 0.23 0.03 

TOTALS 
   

174,860.48 3,675.8 452.4 

*Pump station has propane usage not captured for 2007 inventory. 

**Pump station has diesel usage not captured for 2007 inventory. 
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Appendix III: CACP (2009) Vehicle Classifications 

CACP (2009): Vehicle Classifications 

Fuel Vehicle Type MY Weight 

Diesel Heavy Duty Veh. 
All MYs (All model 

years) 

Heavy Duty Truck: Trucks with a 
gross vehicle weight (GVW) over 

8,500 lbs 
  

Alt Method 

 
Light Trucks Alt Method Light Duty Truck: Trucks with a GVW 

up to 8,500 lbs (includes sports utility 
vehicles, pickup trucks and 

commercial delivery vans and trucks). 

  
1960-1982 

  
1983-1995 

  
1996-2004 

 
Passenger Cars Alt Method  

  
1960-1982 

  
1983-2004 

Gasoline Heavy Duty Veh. Alt Method Heavy Duty Truck: Trucks with a 
gross vehicle weight (GVW) over 

8,500 lbs   
1985-1986 

  
1987 

  
1988-1989 

  
1990-1995 

  
1996-2004: Listed 

individually 

 
Light Trucks Alt Method Light Duty Truck: Trucks with a GVW 

up to 8,500 lbs (includes sports utility 
vehicles, pickup trucks and 

commercial delivery vans and trucks). 

  
1987-1993 

  
1994-2005:Listed 

individually 

 
Passenger Cars Alt Method 

Size Class Abbreviations (included 

in Appendix IV below): 

 

AG = Agricultural Equip (off-road) 

CE = Construction Equip (off-road) 

HD = Heavy Duty Trucks 

LD = Light Duty Trucks 

PC = Passenger Cars 

RV = Recreational Vehicles 

SN = Snowmobiles 

UVL = Utility Vehicle, Large (off-road) 

UVS =  Utility Vehicles, Small (off-

road, gas only) 

  
1984-1993 

  
1994-2005: Listed 

individually 

OFF ROAD Diesel Agricultural Equip 
 

 
Construction Equip 

 

 
Large Utility Veh. 

 

 
Locomotive 

 

 
Ships & Boats 

 
OFF ROAD Gasoline Agricultural Equip 

 

 
Construction Equip 

 

 
Large Utility Veh. 

 

 
Recreational including 

motorcycles  

 
Ships & Boats 

 

 
Small utility vehicles 

 

 
Snowmobiles 

 
CNG Buses 

 

 
Heavy Duty Veh. 

 

 
Light Duty Veh. 
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Appendix IV: Vehicle & Transit Fleets (2008) 

 

Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

School Transportation-Reg 100 472/B-4 D LD 2010 1,766.40 6,287.42 

School Transport-SPED 101 475/B-18 D HD 2009 438.40 1,491.32 

Parks 80 437/#82 D LD 2009 172.70 605.79 

Public Works- Highways 90 569/#11-2009 INTERNATIONAL D HD 2009 305.20 936.66 

Public Works-Rubbish 92 578/#20-2009 VOLVO VHD64B D HD 2009 3,895.20 13,839.21 

School Maintenance 200 455/BT-1 D** LD 2009 170.30 575.61 

Sewer Maintenance 60 490/#11 D** LD 2008 16.10 58.06 

Sewer Maintenance 60 492/#13 D** HD 2008 96.70 326.85 

Public Works- Highways 90 559/#1-2008 INTERNATIONAL D** HD 2008 750.50 2,580.56 

Public Works- Highways 90 573/#15-2008 INTERNATIONAL D HD 2008 731.70 2,384.53 

Public Works- Highways 90 574/#16-2008 INTERNATIONAL D HD 2008 706.80 2,355.81 

Public Works- Highways 90 608/#53-2008 FORD F550 D** LD 2008 933.30 3,354.05 

Public Works-Rubbish 92 586/#28-2008 INTERNATIONAL D HD 2008 892.70 3,072.93 

Sewer Maintenance 60 489/#10 D** LD 2007 39.70 134.15 

Sewer Maintenance 60 496/#17 D HD 2007 1,178.90 4,232.43 

Fire Department 70 550/PRIMEMOVER2 D LD 2007 182.20 621.46 

Public Works- Highways 90 595/#38-2007 TRACKLESS MT5 D UVL 2007 562.40 1,840.17 

Public Works- Highways 90 607/#52-2007 GMC SIERRA D** LD 2007 3.70 13.34 

Public Works- Highways 90 613/#58-2007 DODGE RAM D** LD 2007 9.30 38.42 

School Transportation-Reg 100 471/B-14 D HD 2007 2,081.00 7,173.64 

School Transport-SPED 101 460/B-2 D HD 2006 2,244.10 7,912.33 

Sewer Maintenance 60 488/#9 D HD 2006 677.30 2,491.69 

Fire Department 70 547/R-1 D HD 2006 1,705.70 6,056.56 

Public Works- Highways 90 585/#27-2006 JOHN DEERE D CE 2006 1,726.00 5,681.68 

Sewer Maintenance 60 493/#14 D HD 2005 724.80 2,710.23 

Fire Department 70 545/E-8 D HD 2005 1,880.80 6,677.62 

Fire Department 70 548/R-2 D HD 2005 392.80 1,396.76 

Public Works- Highways 90 572/#14-2005 GMC C7500 D HD 2005 275.80 998.47 

Public Works- Highways 90 587/#30-2005 TENANT D UVL 2005 1,753.10 6,525.00 

Public Works- Highways 90 593/#36-2005 TRACKLESS MT5 D UVL 2005 515.80 1,632.30 

Public Works- Highways 90 600/#43-2005 BOBCAT 185 D** CE 2005 266.60 963.46 

School Transportation-Reg 100 458/T-30 D** LD 2005 21.50 80.36 

School Transport-VOC 102 470/B-13 D HD 2004 2,405.70 8,441.32 
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Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

School Transport-VOC 102 474/B-17 D HD 2004 904.70 3,036.49 

Fire Department 70 543/E-5 D HD 2004 607.30 2,187.08 

Public Works- Highways 90 591/#34-2004 KOMATSU D CE 2004 728.00 2,323.10 

Public Works- Highways 90 594/#37-2004 HOLDER MTC978 D UVL 2004 188.20 589.77 

Public Works- Highways 90 611/#56-2004 FORD F350 D** LD 2004 1.10 4.12 

Public Works- Highways 90 612/#57-2004 FORD F250 D** LD 2004 4.50 18.59 

School Transportation-Reg 100 463-B-6 D HD 2004 843.50 3,060.20 

School Transportation-Reg 100 464/B-7 D HD 2004 1,342.40 4,731.68 

School Transportation-Reg 100 465/B-8 D HD 2004 1,603.40 5,660.20 

School Transportation-Reg 100 466/B-9 D HD 2004 1,436.60 5,079.63 

School Transportation-Reg 100 468/B-11 D HD 2004 711.70 2,387.33 

School Transportation-Reg 100 469/B-12 D HD 2004 1,802.50 6,363.39 

School Transportation-Reg 100 473/B-16 D HD 2004 1,412.50 4,944.45 

School Transport-SPED 101 462/B-5 D HD 2003 145.20 509.60 

Sewer Maintenance 60 483/#4 D** LD 2003 40.00 144.24 

Fire Department 70 554/SQUAD 4 D UVL 2003 34.40 133.61 

Parks 80 432/#77 D** LD 2003 42.50 177.61 

Public Works- Highways 90 561/#3-2003 STERLING L7501 D HD 2003 1,196.90 4,194.24 

Public Works- Highways 90 563/#5-2003 STERLING L7501 D HD 2003 1,052.80 3,519.02 

Public Works- Highways 90 564/#6-2003 STERLING L7501 D HD 2003 1,062.80 3,436.49 

School Transportation-Reg 100 467/B-10 D HD 2003 763.20 2,767.09 

Fire Department 70 544/E-6 D HD 2002 61.00 186.28 

Parks 80 440/#85 D LD 2002 566.80 2,041.40 

Public Works- Highways 90 562/#4-2002 INTERNATIONAL D HD 2002 1,032.10 3,315.28 

Public Works- Highways 90 566/#8-2002 STERLING SL7500 D HD 2002 746.90 2,349.57 

Public Works- Highways 90 568/#10-2002 INTERNATIONAL D HD 2002 758.10 2,362.37 

School Transportation-Reg 100 477/B20 D HD 2002 781.00 2,862.15 

School Transport-SPED 101 476/B-19 D HD 2001 769.40 2,793.92 

Public Works- Highways 90 599/#42-2001 BOBCAT 773T D CE 2001 225.40 821.37 

Public Works- Highways 90 609/#54-2001 FORD F350 D LD 2001 649.20 2,324.32 

Public Works-Transfer Station  93 583/#25-2001 FREIGHTLINER D HD 2001 368.50 1,248.14 

School Transportation-Reg 100 478/B-21 D HD 2001 429.00 1,629.55 

Sewer Maintenance 60 491/#12 D HD 2000 1,420.90 5,179.85 

Parks 80 434/#79 D** LD 2000 265.50 1,070.21 

Public Works- Highways 90 560/#2-2000 FREIGHTLINER D HD 2000 653.40 2,039.61 

Public Works- Highways 90 570/#12-2000 FREIGHTLINER D HD 2000 746.10 2,382.97 

Public Works- Highways 90 584/#26-2000 CATERPILLAR D CE 2000 978.70 3,220.91 
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Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

Public Works- Highways 90 596/#29-2000 HOLDER C9700 D UVL 2000 74.10 237.10 

Public Works- Highways 90 596/#39-2000 HOLDER C9700 D UVL 2000 94.10 299.02 

Public Works-Rubbish 92 579/#21-2000 FREIGHTLINER D** HD 2000 2,302.10 8,321.39 

Public Works-Rubbish 92 580/#22-2000 FREIGHTLINER D HD 2000 1,460.60 5,098.89 

School Transportation-Reg 100 459/B-1 D HD 2000 856.10 2,946.46 

Municipal Bus 30 406/911 D HD 1999 8,881.00 31,322.68 

Municipal Bus 30 407/912 D HD 1999 8,041.80 28,868.91 

Treatment Plant 61 495/#16 D HD 1999 190.80 679.01 

Parks 80 438/#83 D HD 1999 19.40 65.57 

Public Works- Highways 90 571/#13-1999 INTERNATIONAL D HD 1999 772.60 2,401.17 

Public Works- Highways 90 575/#17-1999 INTERNATIONAL D HD 1999 521.10 1,643.98 

Public Works- Highways 90 576/#18-1999 INTERNATIONAL D HD 1999 527.50 1,662.12 

Public Works- Highways 90 597/#40-1999 TRACKLESS D UVL 1999 246.90 785.54 

School Transportation-Reg 100 461/B-3 D HD 1999 342.10 1,247.88 

Fire Department 70 553/S-12 MAINTEN (ST-10?) D** LD 1998 296.80 998.80 

Public Works- Highways 90 577/#19-1997 INTERNATIONAL D HD 1997 1,019.60 3,352.09 

Public Works- Highways 90 582/#24-1997 JOHN DEERE D CE 1997 479.70 1,456.46 

Public Works- Highways 90 590/#33-1997 CHAMPOIN 710A D CE 1997 430.00 1,314.57 

Public Works-Transfer Station 

(42 o'neil st) 
93 581/#23-1997 JOHN DEERE D CE 1997 269.10 886.53 

Municipal Bus 30 403/908 D HD 1996 3,267.30 11,335.70 

Municipal Bus 30 404/909 D HD 1996 7,100.40 25,384.04 

Municipal Bus 30 405/910 D HD 1996 1,316.50 4,339.36 

Fire Department 70 555/T-1 D UVL 1996 105.30 355.92 

Public Works- Highways 90 567/#9-1995 FORD L8000 D HD 1995 290.50 981.17 

Fire Department 70 541/E-2 D HD 1992 119.60 423.63 

Fire Department 70 542/E-3 D HD 1992 80.70 272.46 

Fire Department 70 540/E-1 D HD 1991 48.30 168.50 

Fire Department 70 556/T-2 D HD 1991 297.40 1,061.79 

Fire Department 70 546/E-9 D HD 1985 38.00 128.44 

Municipal Bus 30 394/908 D 
  

2,151.60 8,096.01 

Municipal Bus 30 402/SPARE2 D 
  

730.50 2,770.69 

Municipal Bus 30 408/913 D 
  

3,455.90 12,642.82 

Municipal Bus 30 409/914 D 
  

4,751.10 17,028.83 

Municipal Bus 30 411/4 D 
  

117.40 419.66 

Sewer Maintenance 60 498/#25,26,30,34, PORT.GEN. D 
  

1,503.70 5,272.16 

Sewer Maintenance 60 499/#19 D 
  

161.10 509.77 
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Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

Fire Department 70 397/SERVICE 4 D 
  

148.80 572.43 

Parks 80 429/#74 D** 
  

102.90 402.02 

Parks 80 435/#80 D** 
  

79.00 325.95 

Parks 80 442/#8 D 
  

13.40 50.16 

Parks 80 443/#6 D 
  

5.40 21.45 

Parks 80 444/#7 D AG 
 

173.00 655.36 

Parks 80 446/#101 D** AG 
 

659.90 2,458.32 

Parks 80 448/#103 D AG 
 

1,297.70 4,802.64 

Parks 80 616/0616 D AG 
 

169.10 573.07 

Public Works- Highways 90 565/#7-INTERNATIONAL D HD 
 

1,667.60 5,587.61 

Public Works- Highways 90 589/589 D UVL 
 

915.40 3,411.92 

Public Works- Highways 90 614/#54 D** LD 
 

2.00 7.39 

School Transportation-Reg 100 457/M-2 D** 
  

56.10 199.06 

Police 130 532/#32 D 
  

161.10 559.15 

School Maintenance 200 456/M-1 D** Spare D? 
 

176.20 595.56 

Parks 80 436/#81 G LD 2009 921.20 2,341.10 

Sewer Maintenance 60 490/#11 G** LD 2008 773.10 2,207.81 

Parks 80 430/#75 G LD 2008 352.50 947.51 

Public Works- Highways 90 559/#1-2008 INTERNATIONAL G HD 2008 14.30 47.75 

Public Works- Highways 90 608/#53-2008 FORD F550 G** LD 2008 294.20 771.99 

Sewer Maintenance 60 480/#1 G**  LD 2007 325.20 900.07 

Sewer Maintenance 60 489/#10 G** LD 2007 882.50 2,413.38 

Fire Department 70 538/ CAR 2 G LD 2007 538.60 1,463.77 

Parks 80 435/#80 G** LD 2007 701.40 1,866.52 

Parks 80 439/#84 G LD 2007 1,067.50 2,768.92 

Public Works- Highways 90 607/#52-2007 GMC SIERRA G** LD 2007 794.40 2,070.37 

Public Works- Highways 90 613/#58-2007 DODGE RAM G** LD 2007 1,500.20 3,941.46 

Pumping Station 62 482/#3 G LD 2006 323.80 845.45 

Pumping Station 62 485/#6 G LD 2006 646.70 1,631.55 

Parks 80 426/#71 G LD 2006 337.40 883.22 

School Transportation-Reg 100 454/V-3 G LD 2006 504.70 1,308.73 

Public Works- Highways 90 600/#43-2005 BOBCAT 185 G** CE 2005 12.40 41.60 

Public Works-Admin 91 606/#51-2005 CHEVROLET G LD 2005 699.40 1,854.81 

School Transportation-Reg 100 458/T-30 G** LD 2005 622.80 1,650.96 

Fire Department 70 537/CAR 4 G LD 2004 794.90 2,054.93 

Fire Department 70 552/S-8 G LD 2004 494.30 1,246.10 

Parks 80 427/#72 G LD 2004 849.10 2,120.62 
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Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

Parks 80 433/#78 G LD 2004 780.40 2,085.47 

Public Works- Highways 90 611/#56-2004 FORD F350 G** LD 2004 668.40 1,786.58 

Public Works- Highways 90 612/#57-2004 FORD F250 G** LD 2004 1,772.00 4,465.51 

School Maintenance 200 453/V-2 G LD 2004 629.90 1,666.78 

Sewer Maintenance 60 483/#4 G** LD 2003 823.10 2,089.64 

Parks 80 432/#77 G** LD 2003 607.30 1,618.90 

Public Works- Highways 90 610/#55-2003 GMC TK2575 G LD 2003 1,432.00 3,744.77 

School Transport-SPED 101 479/B-22 G LD 2002 1,344.50 3,456.77 

Parks 80 441/#86 G LD 2002 1,202.70 3,027.13 

School Transportation-Reg 100 452/V-1 G LD 2002 643.10 1,722.63 

Fire Department 70 539/CAR 3 G LD 2001 637.40 1,711.93 

Parks 80 428/#73 G LD 2001 236.20 578.73 

Parks 80 434/#79 G** LD 2000 599.40 1,647.86 

Public Works- Highways 90 604/#49-2000 GMC SIERRA G LD 2000 835.10 2,434.85 

Public Works-Rubbish 92 579/#21-2000 FREIGHTLINER G HD 2000 6.80 17.68 

School Maintenance 200 449/T-1 G LD 1999 694.60 1,971.13 

Fire Department 70 553/S-12 MAINTEN G** LD 1998 309.00 834.23 

School Maintenance 200 450/T-2 G LD 1998 538.60 1,465.75 

School Maintenance 200 451/T-3 G LD 1998 521.90 1,362.13 

Pumping Station 62 494/#15 G LD 1997 746.20 2,017.40 

Parks 80 431/#76 G LD 1997 233.90 587.49 

Parks 80 429/#74 G** LD 1995 226.90 751.75 

Fire Department 70 557/T-2 GAS G HD 1992 16.00 47.51 

WRP Engineer 65 619/619 G 
  

176.30 565.54 

Assessor's/City Manager 10 617/617 G 
  

154.20 406.48 

Planning & Development/Code 

Enforcement 
20 422/PD73 G 

  
217.20 587.14 

Planning & Development/Code 

Enforcement 
20 423/PD1 G 

  
341.80 927.57 

Planning & Development/Code 

Enforcement 
20 424/PD2 G 

  
22.10 29.10 

Planning & Development/Code 

Enforcement 
20 425/PD3 G 

  
139.30 348.60 

Municipal Bus 30 401/SPARE1 G 
  

53.00 120.90 

Municipal Bus 30 410/3 G 
  

603.20 1,547.70 

Sewer Maintenance 60 486/#7 G 
  

935.60 2,353.43 

Sewer Maintenance 60 487/Traded 3-17-09 G 
  

928.70 2,377.77 
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Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

Sewer Maintenance 60 492/#13 G** 
  

559.50 1,687.85 

Treatment Plant 61 484/#5 G 
  

443.00 1,125.07 

Treatment Plant 61 497/#20 G UVS 
 

64.50 169.41 

Treatment Plant 61 500/#18 G 
  

150.90 391.94 

Industrial Compliance 64 481/#2 G 
  

189.90 519.01 

Fire Department 70 558/CENT UTILITY G 
  

6.30 20.73 

Parks 80 446/#101 G** AG 
 

42.40 147.85 

Parks 80 618/618 G 
  

107.20 287.16 

Public Works- Highways 90 614/#54 G** LD 
 

587.80 1,363.57 

School Transportation-Reg 100 457/M-2 G** 
  

49.40 102.75 

Police 130 395/#34 G 
  

145.40 451.34 

Police 130 396/#35 G 
  

218.00 694.13 

Police 130 501/#1 G 
  

1,027.60 2,769.99 

Police 130 502/#2 G 
  

494.40 1,323.27 

Police 130 503/#3 G 
  

1,320.50 3,533.47 

Police 130 504/#4 G 
  

4,352.20 11,568.89 

Police 130 505/#5 G 
  

2,624.00 7,245.86 

Police 130 506/#6 G 
  

3,596.30 9,476.39 

Police 130 507/#7 G 
  

3,473.80 9,501.96 

Police 130 508/#8 G 
  

2,602.80 6,953.63 

Police 130 509/#9 G 
  

3,526.80 9,424.53 

Police 130 510/#10 G 
  

999.90 2,462.30 

Police 130 511/#11 G 
  

187.60 537.26 

Police 130 512/#12 G 
  

238.30 628.78 

Police 130 513/#13 G 
  

55.10 143.20 

Police 130 514/#14 G 
  

2,542.60 6,508.32 

Police 130 515/#15 G 
  

1,330.80 3,506.25 

Police 130 516/#16 G 
  

910.90 2,417.72 

Police 130 517/#17 G 
  

411.60 1,089.45 

Police 130 518/#18 G 
  

316.80 733.90 

Police 130 519/#19 G 
  

320.30 888.84 

Police 130 520/#20 G 
  

349.30 968.53 

Police 130 521/#21 G** 
  

388.30 1,011.51 

Police 130 522/#22 G 
  

320.30 839.09 

Police 130 523/#23 G 
  

404.70 1,112.58 

Police 130 524/324 G 
  

326.40 836.22 

Police 130 525/2010 TAHOE G 
  

487.50 1,352.51 
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Vehicle & Transit Fleets (2008): Fuel Key# /Vehicle #, Size Class, Fuel Usage 

Account Name 
Account 

Number 

Vehicle 

Fuel Key# /Veh Name 

Gas or  

Diesel 

Size 

Class* 

Model 

Year 

Total Quantity 

(Glns) 

Total Cost 

($) 

Police 130 526/#26 G 
  

869.50 2,504.80 

Police 130 527/#27 G 
  

4.60 12.28 

Police 130 528/#28 G 
  

176.80 470.48 

Police 130 529/#29 G 
  

265.60 836.67 

Police 130 530/#30 G 
  

110.50 286.06 

Police 130 531/#31 G 
  

832.20 2,203.01 

Police 130 533/M1 G** 
  

163.90 449.71 

Police 130 534/M2 G 
  

55.60 175.56 

Police 130 535/M3 G 
  

84.30 265.25 

Police 130 536/M4 G 
  

12.70 39.37 

School Maintenance 200 455/BT-1 G** 
  

1,221.80 3,564.97 

School Maintenance 200 456/M-1 G Spare D? 
 

98.30 205.77 

*See Appendix III for explanation of Size Class abbreviations.  

**Vehicles listed twice; these vehicles used both diesel and gasoline  during base year inventory (2008). 
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Appendix V: Vehicle Miles Traveled by Federal Functional [Road] Classifications  

2007 Annual Vehicle Miles Traveled (VMT): South Portland, Maine* 

Town 

Code 
Town Name MPO** 

Federal 

Urban 

/Rural 

Federal Functional 

Classifications*** 

Included / 

Omitted 
Annual VMT 

5220 
South 

Portland 
PACTS Urban Local Included 24,580,500.978 

5220 
South 

Portland 
PACTS Urban Major/Urb Collector Included 41,834,474.812 

5220 
South 

Portland 
PACTS Urban Minor Arterial Included 71,275,468.623 

5220 
South 

Portland 
PACTS Urban Other Princ Arterial Included 13,604,783.468 

    
Sub-Total: Included VMT 151,295,227.881 

5220 
South 

Portland 
PACTS Urban Princ Art Interstate Omitted 61,350,682.356 

5220 
South 

Portland 
PACTS Urban Princ Art Other F&E Omitted 23,580,072.537 

    
Sub-Total: Omitted VMT 84,930,754.893 

    
Total VMT 236,225,982.774 

*Data supplied to GPCOG by Edward Beckwith, edward.beckwith@maine.gov, MDOT, Bureau of 

Transportation Systems. 

**Metropolitan Planning Organization 

***For a decription of Federal Functional Classifications visit:  

http://www.maine.gov/mdot/maines-transportation-systems/classification-highways%20.php 
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1. Executive Summary 

Performance Year 1: April 2012 – March 2013 

Siemens Industry (Siemens) is pleased to provide the City of South Portland with this 

Year-1 energy savings guarantee report. This report details the energy performance of 

the implemented project by comparing realized energy and cost savings for this annual 

period to the contract guaranteed savings. Your Energy Performance Contract with 

Siemens guaranteed $127,796 in annual cost savings, including both construction and 

Year 1 savings. Total Year-1 cost savings for this annual period amounted to $176,096 

and consisted of $57,414 in Construction Savings, $83,996 in Measured and Verified 

Savings, $25,996 in Stipulated Energy Savings, and $8,720 in Stipulated Operational 

Savings. Total Year-1 savings are $48,300 in excess of the guaranteed savings for this 

performance period. 

Table 1. Summary of annual guaranteed and verified savings for the City of South 

Portland 

 

Performance Year

Measured 

and Verified 

Savings

Stipulated 

Savings

Operational 

Savings

Total 

Realized  

Year-1 

Savings

Annual 

Guaranteed 

Savings

Deviation 

from Plan

Construction $57,414 $15,000 $42,414

1 $83,966 $25,996 $8,720 $118,683 $112,796 $5,887

2 $8,982 $117,221

3 $9,251 $121,819

4 $9,529 $126,600

5 $9,814 $131,568

6 $0 $126,624

7 $0 $131,689

8 $0 $136,957

9 $0 $143,435

10 $0 $148,132

11 $0 $154,057

12 $0 $160,220

13 $0 $166,629

14 $0 $173,294

15 $0 $180,225

YTD Totals $83,966 $25,996 $46,296 $176,096 $2,146,266 $48,300
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Figure 1. Year 1 Savings Comparison 

Table 2. Year-to-Date Energy Savings (Units) 

 

Table 3. Realized Energy Savings by FIM (Units) 

 

 

$176,096 

$127,796 

$0 
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$80,000 

$100,000 

$120,000 

$140,000 

$160,000 

$180,000 

$200,000 

Realized Annual Savings

Guaranteed Annual Savings

Energy Savings

Electric Energy 

Saved (kWh/yr)

Natural Gas 

Saved 

(Therms/yr)

# 2 Fuel Oil Saved 

(gal/yr)

Propane 

Savings (Gal)

Water 

Savings 

(kGal)

Sewer 

Savings 

(kGal)

Guaranteed 398,831 (19,708) 27,443 1,509 327 327

Year-1 431,238 (22,509) 28,838 1,521 327 327

Facility Improvement Measure

Energy 

Savings 

(kWh/yr)

Natural Gas 

Savings 

(Therms/yr)

Propane 

Savings 

(Gal/yr)

Fuel Oil 

Savings 

(Gal/Yr)

 Water 

Savings 

(kGal/yr)

Sewer 

Savings 

(kGal/yr)

Lighting & Controls 370,806 (602) (39) (201)

Water Conservation 448 61 327 327

Boiler Replacement (26,171) 22,416

Burner Replacement (5,197) 3,883

Demand Control Ventilation 575 2,324 439

EMS-Occupied/Unoccupied Setback 18,843 448

Building Envelope 25,245 4,964 1,560 1,645

Insulate Store Windows 594

Vending Misers 15,768

Steam Trap Replacement 1,277

TOTALS 431,238 (22,509) 1,521 28,838 327 327
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2. Performance Assurance Overview 

 

This section of the report provides an overview of the methodology and parameters used 
to measure and verify savings for this report and are based on the signed contract 
between the City of South Portland and Siemens Industry, Inc. 
 
2.1 Measurement and Verification Methods 

Realized savings were calculated using the methodology described in Exhibit C of the 
energy performance.  There are four guarantee options to measure and verify savings: 
Option A – Retrofit Isolation: Key Parameter Measurement, Option B – Retrofit Isolation: 
All Parameter Measurement, Option C – Whole Facility, Option D – Calibrated 
Simulation, and Option E - Stipulated.   

Option A – Retrofit Isolation: Key Parameter Measurement. Savings are determined by field measurement 
of the key performance parameter(s) which define the energy use of the FIM’s affected system(s) and/or the 
success of the Project. Measurement frequency ranges from short-term to continuous, depending on the 
expected variations in the measured parameter and the length of the reporting period. Parameters not 
selected for field measurement are estimated. Estimates can be based on historical data, manufacturer’s 
specifications, or engineering judgment. Documentation of the source or justification of the estimated 
parameter is required. The plausible savings error arising from estimation rather than measurement is 
evaluated. If applicable, the predetermined schedule for data collection, evaluation, and reporting is defined 
in Exhibit A, Article 3-Performance Assurance Service Program. 

Option B – Retrofit Isolation: All Parameter Measurement.  Savings are determined by field measurement 
of the energy use of the FIM-affected system. Measurement frequency ranges from short-term to continuous, 
depending on the expected variations in the savings and the length of the reporting period. If applicable, the 
predetermined schedule for data collection, evaluation, and reporting is defined in Exhibit A, Article 3- 
Performance Assurance Service Program. 

Option C – Whole Facility: Savings are determined by measuring energy use at the whole Facility of sub-
Facility level. Continuous measurements of the entire Facility’s energy use are taken throughout the reporting 
period. If applicable, the predetermined schedule for data collection, evaluation, and reporting is defined in 
Exhibit A, Article 3-Performance Assurance Service Program. 

Option D – Calibrated Simulation: Savings are determined through simulation of the energy use of the 
whole Facility, or of a sub-Facility. Simulation routines are demonstrated to adequately model actual 
energy performance measured in the Facility. This option usually requires considerable skill in calibrated 
simulation. If applicable, the predetermined schedule for data collection, evaluation, and reporting is 
defined in Exhibit A, Article 3-Performance Assurance Service Program. 

Option E – Stipulated: This option is the method of measurement and verification applicable to FIMS 
consisting either of Operation Savings or where the end use capacity or operation efficiency; demand, 
energy consumption or power level; or manufacturer’s measurements, industry standard efficiencies or 
operating hours are known in advance, and used in a calculation or analysis method that will stipulate the 
outcome. Both CLIENT and SIEMENS agree to the stipulated inputs and outcome(s) of the analysis 
methodology. Based on the established analytical methodology the Savings stipulated will be achieved 
upon completion of the FIM and no further measurements or calculations will be performed during the 
Performance Guarantee Period. If applicable, the methodology and calculations to establish Savings value 
will be defined in Section 4.6 of Exhibit C. 
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2.2 Guaranteed Savings 

Guaranteed cost savings are shown below in Table 4. 

Table 4. Realized and Guaranteed Annual Cost Savings. 

 

 

2.3 Utility Rate Structures and Escalation Rates 

Utility rates used to calculate dollar savings for this report are based on the baseline year 

unit rates shown in Table 5. As per contract, an escalation rate of 4% will be applied to 

the baseline rate for each utility. 

Table 5. Summary of Contract Utility Rates for Performance Year-1 

 

 

FIM Description

M&V 

Option

Guaranteed 

Energy 

Savings

Lighting & Controls A $64,606

Water Conservation E $3,052

Boiler Replacement B $12,677

Burner Replacement B $1,463

Demand Control Ventilation B $4,973

EMS-Occupied/Unoccupied Setback B $3,081

Building Envelope E $17,676

Insulate Store Windows E $1,194

Vending Misers E $2,580

Steam Trap Replacement E $1,494

Total $112,796

Location

# 2 Fuel Oil 

($ /gal)

Natural Gas 

($ /Therm)

Propane 

($ /Gal)

Electric 

Demand 

($ /kW)

Electric 

Consumption 

($ /kWh)

Water 

($ /kGal)

Sewer 

($ /kGal)

Wastewater Treatment Plant $1.24 $0.163 $2.05 $5.31

Western Ave Fire Station $1.19 $0.163

Wainwright Farms $2.13 $0.163

Main Library $2.02 $1.20 $0.183

Police and Public Safety Building $1.98 $1.17 $0.163 $2.05 $5.31

Redbank Community Center $1.26 $0.225 $2.05 $5.31

Sewer Maint Station $3.05 $0.150

City Hall $2.00 $1.14 $0.166 $2.05 $5.31

Community Center/Pool Building $2.05 $1.23 $0.163 $0.163 $2.05 $5.31

Golf Course Maintenance $2.13 $0.167 $1.53 $3.97

Central Fire $2.05 $1.17 $0.195 $2.05 $5.31

Branch Library $2.13 $0.149

Cash Corner Fire Station $2.01 $1.17 $0.190 $2.05 $5.31

Hamlin School $1.89 $2.13 $0.163
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2.4 Baseline Utility Data 

The annual period selected as the Baseline period starts May 2009 and ends April 2010. 

Tables 6 outline the utility consumption that occurred during the Baseline period. 

Table 6. Electric Baseline Consumption (May 2009 - April 2010) 

 

2.5  Baseline Operating Data 

The operating practices during the Baseline period are used to determine the guaranteed 

savings based on the efficiency improvements after implementing the facility 

improvement measures, these parameters are shown in Table 7. 

Table 7. Baseline Operating Schedules, West Ave Fire House 

 

 

 

 

Location

 Electricity  

(kWh)

Natural Gas 

(Therms)

Propane 

(Gal)

Fuel Oil 

(Gal)

Wastewater Treatment Plant 81,649 

Western Ave Fire Station 81,649 7,421

Main Library 89,240 4,058

Redbank Community Center 35,021 3,984

Sewer Maint Station 10,898 2,782 

City Hall 108,320 68 3,883 

Police Department 63,548 9,642

Golf Course Maintenance 22,862 851

Hamlin School 803 12,376

Assessor's Office 12,172 1,193

Branch Library 37,320 2,243

Cash Corner Fire Station 27,518 2,924

Community Center/Pool Bldg 379,471 15,716 22,583

Central Fire Department 36,396 7,339

Public Safety 408

Operations Buidling 8,591

Main Pump Station 4,228

Total 987,275 41,201 5,876 62,806

Occupied Unoccupied Occupied Unoccupied

Western Ave Fire House - Living Area 74 74 68 70

Western Ave Fire House - Garage 74 74 68 70

Units 

CoolingHeating
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2.6  Contracted Baseline Operating Data 

The guaranteed savings from the facility improvement measures provided under this 

contract are based on implementation of the following schedules and set points shown 

in Tables 8.  

Table 8. Post Implementation schedule, West Ave Fire House 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Occupied Unoccupied Occupied Unoccupied

Western Ave Fire House - Living Area 70 68 72 74

Western Ave Fire House - Garage 70 68 72 74

Units 

Heating Cooling
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3. Performance Assurance Results 

3.1. Summary of Guaranteed and Verified Energy Savings 

Total realized annual energy savings for this performance year were $179,726 and were 

comprised of $57,414 in Construction Savings, $61,006 of Option A, $22,960 in Option 

B, $25,996 in Option E savings, and $8,720 in stipulated Operational Savings 

respectively. Total realized annual savings are in excess of the annual guaranteed energy 

savings of $127,796 by $48,300. The following sections detail the Option A, B, and E 

savings.  

 

Figure 2. Realized and Guaranteed Annual Cost Savings for Year-1. 
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3.2. Option A Savings 

3.2.1.  Performance Year Savings 

Option A savings are verified based on one-time measurements taken after substantial 

completion of each facility improvement measure and the estimated savings are 

included as ongoing realized savings in each subsequent performance year. The table 

below summarizes Option A savings realized during the current performance year and 

shows that total Option A savings amount to $61,006 which is $5,120 above the 

guaranteed Option A savings ($55,886). 

Table 9. Summary of Option A Savings for Performance Year-1 

Description of FIM

Electric 

Energy 

Savings 

(kWh/yr)

Natural Gas 

Savings 

(Therms/yr)

Propane 

Savings 

(Gal/yr)

Fuel Oil 

Savings 

(Gal/Yr)

Verified $ 

Saved per 

year

Guaranteed 

$ per year

Excess/ 

Shortfall $

Lighting & Controls 370,806 (602) (39) (201) $61,006 $55,886 $5,120
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3.2.2.  Results by Measure 

3.2.2.1. Lighting & Controls Retrofit 

Energy savings resulting from the lighting retrofit were verified based upon a one-time 

measurement of the lighting power capacity under existing conditions, a one-time 

measurement of the lighting power capacity upon completion of the lighting retrofit 

project and agreed-upon annual operating hours. A representative sample of each 

lighting-fixture type was used to determine pre-retrofit and post-retrofit kW. The 

following tables detail the savings results from the lighting and controls retrofit. 

Table 10. Annual Savings Associated with the Lighting and Controls Retrofit 

 

Table 11. Annual Savings Associated with the Lighting and Controls Retrofit per 

location. 

 

Guaranteed Electric Savings (kWh) 339,942

Realized Electric Savings (kWh) 370,806

Heating Penalty:

Guaranteed Natural Gas Savings (Therms) (510)

Realized Natural Gas Savings (Therms) (602)

Guaranteed Propane Savings (Gal) (51)

Realized Propane Savings (Gal) (39)

Guaranteed Fuel Oil Savings (Gal) (199)

Realized Fuel Oil Savings (Gal) (201)

Total Guranteed Savings $55,886

Total Realized  Savings $61,006

Excess/Shortfall in Savings $5,120

Lighting  & Controls

Description of FIM

Electric 

Energy 

Savings 

(kWh/yr)

Natural Gas 

Savings 

(Therms/yr)

Propane 

Savings 

(Gal/yr)

Fuel Oil 

Savings 

(Gal/Yr)

Verified $  

Saved per 

year

Guaranteed 

$  per year

Excess/ 

Shortfall $

Lighting & Controls 370,806 (602) (39) (201) $61,006 $55,886 $5,120

City Hall 25,521 (61) $4,156 $3,570 $586

Assessors Bldg 2,957 (7) $430 $463 ($33)

Hamlin School 11,457 (31) $1,809 $1,567 $242

West End Fire House 30,218 (74) $4,844 $3,871 $973

Golf Course Maint 2,663 (7) $429 $443 ($14)

Wainwright Farms 7,890 (21) $1,241 $1,897 ($656)

Redbank Community 16,498 (39) $3,670 $2,885 $785

Branch Library/ GC 6,771 (18) $968 $994 ($26)

Main Library 17,627 (31) $3,164 $2,955 $209

Community Ceter/Pool 111,767 (267) $17,839 $14,959 $2,880

Sewer Maintenance Bldg 11,124 (27) $2,142 $2,352 ($210)

Central Fire/Dispatch/Police 68,285 (121) $10,859 $11,270 ($411)

Waste Water Treatment Pl 52,028 (128) $8,335 $7,509 $826

Cash Corner Fire House 5,999 (11) $1,120 $1,152 ($32)
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Overall the verified cost savings for this measure was higher than expected. Some 

buildings resulted in higher or lower than expected kW savings due to a difference 

between expected and actual measured kW per fixture (Table 12), although overall for 

the project, the verified lighting savings exceeded the guarantee. 

Table 12. Measured energy savings per fixture type. 

 

 

 

 

3.3. Option B Savings 

3.3.1. Performance Year Savings 

Fixture Type

Expected 

Savings/Fixture

Realized 

Savings/Fixture

Deviation from 

Expected

HB400MH/HIF4LT5HO-50W-WG-MS-NF 0.242 0.274 0.032

I2L8HO/RI6L4-8F-25-N-KIT 0.109 0.199 0.090

I4L4-8F-T8-25-L 0.038 0.042 0.004

P2L4-T8/VR2L4-T8-25-L 0.020 0.021 0.001

P3L4-T8-AB/VR2L4-T8-25-BL-KIT 0.045 0.024 -0.021

P4L4-T8/VR2L4-T8-25-N-KIT 0.069 0.081 0.012

PM3L4-T8-AB-25-L 0.031 0.024 -0.007

PM6L4-8F-T8-25-L 0.000 0.072 0.072

PM8L4-8F-T8/W6L4-8F-25-N-NF 0.096 0.092 -0.004

S2L4-T8-25-L 0.023 0.015 -0.008

SB250MH/200-P 0.063 0.056 -0.007

SB400MH/320-P 0.115 0.059 -0.056

SM2L2U6-T8/RK3L2-15-L-KIT 0.027 0.023 -0.004

SM2L4-T8/VR2L4-T8-25-L-KIT 0.023 0.032 0.009

SM2L4-T8-25-L 0.023 0.021 -0.002

SM6L3-T8-22-L 0.032 0.032 0.000

T2L2U6-T8/RK3L2-15-L-KIT 0.027 0.023 -0.004

T3L4-T8/VR2L4-T8-25-L-KIT 0.051 0.052 0.001

T3L4-T8/VR2L4-T8-25-N-KIT 0.045 0.043 -0.002

T4L4-AB/VR2L4-T8-25-BL-KIT 0.117 0.024 -0.093

T4L4-T8/VR2L4-T8-25-N-KIT 0.069 0.065 -0.004

TR17CFR30/LED8-PAR20-NL 0.009 0.018 0.009

VT2L4-T8-D-25-L 0.023 0.026 0.003

VT4L4-8F/Remain 0.038 0.000 -0.038

W2L2-T8-15-L 0.015 0.013 -0.002

W2L4-25-L 0.043 0.045 0.002

W2L4-T8-25-L 0.023 0.015 -0.008

W4L4-25-L 0.086 0.015 -0.071

W4L4-8F-T8/EW4L4-8F-25-L-NF 0.038 0.027 -0.011

W4L4-T8/W3L4-T8-25-L-NF 0.055 0.028 -0.027



City of South Portland 
Performance Assurance Report, Year 1 

 

Siemens Industry, Inc  Page 14 of 26 

Realized Option B savings amounted to $22,960 which is $766 in excess of Year-1 
guaranteed Option B savings of $22,194. These realized savings are calculated each year 
based on measurements and methods outlined in Exhibit C of the performance contract. 
 

Table 14. Summary of Option B Savings for Performance Year-1 

 

Description of FIM

Electric 

Savings 

(kwh/yr)

Fuel Oil 

Saved 

(Gal/yr)

Natural Gas 

Saved 

(Therms/yr)

Verified $  

Saved per 

year

Guaranteed 

$  per year

Excess/Shortfall 

in Savings

Boiler Replacement 22,416 (26,171) $13,763 $12,677 $1,086

Community Center/Pool Building

Demand Control Ventilation 575 439 2,324 $3,751 $4,973 ($1,222)

Community Center/Pool Building 10 38 $48

Western Ave Fire Station 422 2,286 $2,789

Main Library 143 439 $914

EMS-Occupied/Unoccupied Setback 18,843 448 $3,605 $3,081 $524

Western Ave Fire Station

Burner Replacement 3,883 (5,197) $1,842 $1,463 $379

City Hall

Total Option B Savings 19,418 26,739 (28,596) $22,960 $22,194 $766 
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3.3.2. Results by Measure 

3.3.2.1. Boiler Replacement 

Siemens replaced three existing oil-fired boilers at the South Portland Community 

Center/Pool with three high efficiency natural gas boilers and natural gas burners. 

Energy savings was achieved by converting from Fuel Oil to Natural Gas and increased 

combustion efficiency. Savings was verified through the results of a combustion 

efficiency test performed on all boilers at high and low fire resulting in an average 

efficiency of 89.1%. 

Table 15. Savings Associated with the Boiler Replacement 

 

3.3.2.2 EMS Occupied/Unoccupied Scheduling 

Location:  Western Ave Fire Station 

Units as described in Article 2.6 of this document will be automatically shut down during 

unoccupied periods by the EMS system. The occupied/unoccupied scheduling will reduce 

electrical energy consumption by replacing or eliminating operation of the supply and 

exhaust fans when areas are unoccupied. A one month trend analysis was done of the 

Western Ave Fire Station heating temperature set points for the living area and garage. 

Heating temperature set points were found to be lower than proposed resulting in an 

excess from the guaranteed natural gas and electric savings. 

 

 

Existing Combustion Efficiency 75%

Verified Combustion Efficiency 89%

Guaranteed Fuel Oil Savings (Gal) 20,174

Realized Fuel Oil Savings (Gal) 22,416

Cost per Gal $2.05

Realized Fuel Oil Savings ($) $45,953

Guaranteed Natural Gas Savings (Therms) (23,318)

Realized Natural Gas Savings (Therms) (26,171)

Cost per Therm $1.23

Realized Natural Gas Savings ($) ($32,190)

Total Guaranteed Savings $12,677

Total Realized Savings $13,763

Excess/Shortfall in Savings $1,086

Boiler Replacement
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Table 16.  Actual Heating Temperature Set points 

 
 

Table 17. Actual Savings Associated with the EMS 

 
 

3.3.2.3. Demand Control Ventilation 

Location: Community Center/Pool Building, Main Library, and Western Ave Fire 

Station 

Demand control ventilation (DCV) adjusts the outdoor air damper position based on 

occupancy at any given time instead of at a fixed position for full occupancy. Carbon 

dioxide (CO2) sensors monitor the CO2 level to estimate activity level in the space which 

intern signals the HVAC system to adjust the amount of outside air to be conditioned for 

the space. The CO2 levels in the applicable areas will be monitored annually for a two-

week period and reported, as per contract, in conjunction with the outdoor air damper 

position to prove the system is working properly.  

 

The Main Library has an existing Barber Coleman DDC system in which trending is not 

possible. A third party mechanical service company installed and integrated the DCV 

control and the system was commissioned by them.  

 

 

 

 

Occupied Unoccupied

Western Ave Fire House - Living Area 70 67

Western Ave Fire House - Garage 68 68

Units 

Heating

Guaranteed Electric Savings (kWh) 16,952

Realized Electric Savings (kWh) 18,843

Cost per kWh $0.1630

Realized Electric Savings ($) $3,071

Guaranteed Natural Gas Savings (Therms) 267

Realized Natural Gas Savings (Therms) 448

Cost per Therm $1.19

Realized Natural Gas Savings ($) $533

Total Guaranteed Savings $3,081

Total Realized Savings $3,605

Excess/Shortfall in Savings $524

EMS: Occ/Unocc Setback
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Table 18.  Savings Associated with DCV 

 
 

 

Figure 3. Demand Control Ventilation, Community Center/Pool Building 

Guaranteed Electric Savings (kWh) 923

Realized Electric Savings (kWh) 575

Guaranteed Fuel Oil Savings (Gal) 395

Realized Fuel Oil Savings (Gal) 439

Guaranteed Natural Gas Savings (Therms) 3,289

Realized Natural Gas Savings (Therms) 2,324

Total Guaranteed Savings $4,973

Total Realized Savings $3,751

Excess/Shortfall in Savings ($1,222)

Demand Control Ventilation
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Figure 4. Demand Control Ventilation, Western Ave Fire Station 

The M&V results suggest that the demand control ventilation (DCV) strategies at the 

Community Center and Western Ave Fire Station need to be optimized. Because DCV 

savings result from minimizing the amount conditioned ventilation air, the outside air 

damper should remain closed unless the CO2 level for the spaces served rise above set 

point. Currently the dampers are maintained at a minimum of 10% open during 

occupancy, regardless of CO2 level.  Siemens is working with our service team to 

optimize the DCV sequence for the Fire Station and Community Center units to ensure 

future savings are realized. 

3.3.2.3 Burner Replacement 

Siemens replaced two existing oil-fired boiler burners at the City Hall with two new natural gas 

burners. 
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Table 19. Savings Associated with the Burner Replacement 

Proposed Combustion Efficiency 81%

Verified Combustion Efficiency 84%

Guaranteed Fuel Oil Savings (Gal) 3,495

Realized Fuel Oil Savings (Gal) 3,883

Cost per Gal $2.00

Realized Fuel Oil Savings ($) $7,767

Guaranteed Natural Gas Savings (Therms) (4,847)

Realized Natural Gas Savings (Therms) (5,197)

Cost per Therm $1.14

Realized Natural Gas Savings ($) ($5,925)

Total Guaranteed Savings $1,463

Total Realized Savings $1,842

Excess/Shortfall in Savings $379

Burner Replacement
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3.4. Option E Stipulated Savings 

Realized Option E savings amounted to $25,996 and are based on the predicted savings 

calculated in the detailed energy audit as agreed upon in the performance contract.  

3.4.1. Performance Year Savings 

Table 20. Summary of Option D Stipulated Savings. 

 

 

 

 

 

 

Description of FIM

Electric 

Energy 

Savings 

(kWh/yr)

Fuel Oil 

Savings 

(Gal/yr)

 Natural 

GasSavings 

(Therms/yr)

 Propane 

Savings 

(Gal/yr)

 Water 

Savings 

(kGal/yr)

Sewer 

Savings 

(kGal/yr)

Verified $  

Saved per 

year

Guaranteed 

$  per year

Excess/Shortfall 

in Savings

Water Conservation 61 448 327 327 $3,052 $3,052 $0

Wastewater Treatment Plant 33 7 7 $92

Central Fire Station 251 118 118 $1,162

City Hall 100 149 149 $1,212

Police Station & Public Safety 61 34 34 $375

Redbank Community Center 14 3 3 $41

Community Center/Pool Bldg. 50 15 15 $172

Building Envelope 25,245 1,645 4,964 1,560 $17,676 $17,676 $0

Branch Library 322 229 $535

Cash Corner Fire Station 1,117 456 $1,129

Central Fire Station 456 220 $346

City Hall 1,506 672 $1,016

Community Center/Pool Bldg. 8,339 1,903 $3,700

Hamlin School 204 $386

Main Library 2,787 596 $1,714

Police Station & Public Safety 4,137 593 $1,848

Redbank Community Center 622 $784

Sewer Maint. Station 1,642 921 $3,056

Wainwright Farms 205 $438

Wastewater Treatment Plant 4,939 1,548 $2,724

Insulate Store Windows 594 $1,194 $1,194 $0

Cash Corner Fire Station

Vending Misers 15,768 $2,580 $2,580 $0

Police Station & Public Safety 1,332 $217

Branch Library 5,571 $830

Cash Corner Fire Station 1,927 $366

Central Fire Station 1,156 $225

Community Center/Pool Bldg. 3,854 $628

Western Ave Fire Station 1,927 $314

Steam Trap Replacement 1,277 $1,494 $1,494 $0

Central Fire Station

Total Option D Savings 41,013 2,300 6,689 1,560 327 327 $25,996 $25,996 $0
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3.4.2. Results by Measure 

3.4.2.1  Water Conservation 

Siemens did a bathroom survey and identified several high flow fixtures to retrofit with 

low flow fixtures. Tables 18 and 19 identify the existing and retrofit flow rates, locations, 

and quantity of fixtures that were replaced. 

Table 21. Water conservation fixture locations and quantities 

Table 22. Water Conservation Pre & Post Retrofit Flow Rates 

3.4.2.2  Building Envelope 

To control air leakage Siemens’ sealed gaps, cracks, and holes using appropriate 

materials and systems in doors, windows, and roofs as described in Exhibit A of the 

performance contract. 

3.4.2.3 Insulate Store Windows 

Siemens replaced windows at the Cash Corner Fire Station on the West side with new 

energy star rated windows and fitted with trapezoidal windows on the North Side with 

insulated panels. 

3.4.2.4.  Vending Misers 

Siemens installed PlugMiser® vending machine occupancy controllers (VMOC) to manage 

power consumption of the vending machines. Utilizing a Passive Infrared (PIR) sensor, 

the VMOC completely powers down the vending machine when the area surrounding it 

Buildig Location Toilets Urinals Sinks Showers

Central Fire 5 1 7 3

City Hall 5 0 7 0

Wastewater Treatment Plant 0 0 4 1

Cash Corner 3 1 2 1

Redbank Community Center 0 2 4 0

Community Center 1 0 15 0

Police Station & Public Safety 3 4 7 0

Totals 17 8 46 5

Fixture Type

Existing 

Flow Rate

Proposed 

Flow Rate

Toilets 3.5 1.28

Urinals 1.5 1

Snks 2.2 0.5

Shower 2.5 1.5
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is unoccupied. One powered down, the VMOC will monitor the room’s temperature and 

use this information to automatically re-power the vending machine at one to three 

hour intervals, independent of occupancy, to ensure that the vended product stays cold. 

These were installed on soda machines at the following locations. 

Table 23. PlugMiser® locations 

 

3.4.2.5. Steam Trap Replacement 

Siemens conducted a survey of the steam traps at the Central Fire Station. The survey 

revealed 4 distribution line steam traps in the school mechanical rooms as well as 22 

thermostatic radiator traps. The 4 distribution line traps were replaced with new steam 

traps and the 22 thermostatic radiator traps were rebuilt using Tunstall steam trap kits 

and covers. 

 

 

 

 

 

 

 

 

 

 

 

Location

Soda 

Machines

Snack 

Machines

Community Center 2 0

Western Fire House 1 0

Cash Corner Fire House 1 0

Golf/Branch Library 2 0

Central Fire House 1 0

Central Police/Dispatch 2 1
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4. Construction Savings 

Construction savings is calculated by prorating the Year-1 realized savings by the 

number of days between when Substantial completion and Final completion were 

signed. Total construction savings amount to $57,414 which is $42,414 in excess of the 

guaranteed $15,000. 

Table 24. Construction Savings 

Figure 6. Guaranteed vs. Realized Construction Savings 

FIM Name

Individual FIM 

Substantial 

Completion

Start of 

Performance 

Period 1

Days Year 1 Savings

Construction 

Period 

Savings ($)

Lighting & Controls 9/1/2011 4/1/2012 213 $61,006 $35,601

Water Conservation 9/30/2011 4/1/2012 184 $3,052 $1,539

Boiler Replacement 10/10/2011 4/1/2012 174 $13,763 $6,561

Burner Replacement 12/21/2011 4/1/2012 102 $1,842 $515

Demand Control Ventilation 2/8/2012 4/1/2012 53 $3,751 $545

EMS-Occupied/Unoccupied Setback 3/26/2012 4/1/2012 6 $3,605 $59

Building Envelope 9/13/2011 4/1/2012 201 $17,676 $9,734

Insulate Store Windows 09/30/11 4/1/2012 184 $1,194 $602

Vending Misers 09/01/11 4/1/2012 213 $2,580 $1,506

Steam Trap Replacement 09/30/11 4/1/2012 184 $1,494 $753

TOTAL $57,414

$15,000

$57,414
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5. Emissions Reduction 

The following table converts the energy savings (electric, fuel oil, propane, etc.) into 

pounds of carbon dioxide that would have been released into the atmosphere if this 

project was not performed. These values are then converted into everyday examples to 

illustrate how this performance contract has decreased the carbon footprint of 

Waterbury Hospital. For example, from the table below, the realized energy savings 

avoided the equivalent of the carbon dioxide emission of 73.4 cars in Year 1. 
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6. Appendix 

6.1 Combustion Efficiency Test Results, City Hall 
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6.2 Combustion Efficiency Test Results, Community Center 
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1. Executive Summary 
Performance Year 2: April 2013 – March 2014 

Siemens Industry (Siemens) is pleased to provide the City of South Portland with this Year 2 energy savings guarantee report. This report details the energy performance of the implemented project by comparing realized energy and cost savings for this annual period to the contract guaranteed savings. Your Energy Performance Contract with Siemens guaranteed $117,221 in annual cost savings. Total Year 2 cost savings for this annual period amounted to $118,742 and consisted of $82,724 in Measured and Verified Savings, $27,036 in Stipulated Energy Savings, and $8,982 in Stipulated Operational Savings. Total Year 2 savings are $1,521 in excess of the guaranteed savings for this performance period. 
Table 1. Summary of annual guaranteed and verified savings for the City of South Portland 

Table 2. Year-to-Date Energy Savings (Units) 

Performance Year

Measured and Verified Savings Stipulated Savings
Total Realized Savings Operational Savings

Total Annual  Realized Savings
AnnualGuaranteed Savings Deviation from PlanConstruction $57,414 $15,000 $42,4141 $83,966 $25,996 $109,963 $8,720 $118,683 $112,796 $5,8872 $ 82,724 $ 27,036 $109,760 $ 8,982 $118,742 $117,221 $ 1,5213 $9,251 $121,8194 $9,529 $126,6005 $9,814 $131,5686 $0 $126,6247 $0 $131,6898 $0 $136,9579 $0 $142,43510 $0 $148,13211 $0 $154,05712 $0 $160,22013 $0 $166,62914 $0 $173,29415 $0 $180,225Total $166,690 $ 53,032 $219,722 $ 17,702 $237,424 $230,017 $ 7,407

Energy Savings

Electric Energy Savings (kWh/yr)
Natural Gas Savings (Therms/yr)

Propane Savings (Gal/yr)

#2 Fuel Oil Savings (Gal/yr)
Water Savings (kGal/yr)

Sewer Savings (kGal/yr)Guaranteed 398,831 (19,708) 1,509 27,443 327 327Year-1 431,238 (22,509) 1,521 28,838 327 327Year-2 430,080 (26,052) 1,521 28,838 327 327Total 861,318 (48,561) 3,042 57,677 653 653
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Table 3. Realized Energy Savings by FIM (Units) 

Facility Improvement Measure

Electric Energy Savings (kWh/yr)
Natural Gas Savings (Therms/yr)

Propane Savings (Gal/yr)

#2 Fuel Oil Savings (Gal/yr)
Water Savings (kGal/yr)

Sewer Savings (kGal/yr)Lighting & Controls 370,806 (602) (39) (201) 0 0Boiler Replacement 0 (25,909) 0 22,416 0 0Demand Control Ventilation (412) (1,990) 0 439 0 0EMS-Occupied/Unoccupied Setback 18,673 813 0 0 0 0Burner Replacement 0 (5,053) 0 3,883 0 0Water Conservation 0 448 0 61 327 327Building Envelope 25,245 4,964 1,560 1,645 0 0Insulate Store Windows 0 0 0 594 0 0Vending Misers 15,768 0 0 0 0 0Steam Trap Replacement 0 1,277 0 0 0 0Total 430,080 (26,052) 1,521 28,838 327 327
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2. Performance Assurance Overview 
This section of the report provides an overview of the methodology and parameters used to measure and verify savings for this report and are based on the signed contract between the City of South Portland and Siemens Industry, Inc. 
2.1 Measurement and Verification Methods 
Realized savings were calculated using the methodology described in Exhibit C of the energy performance.  There are four guarantee options to measure and verify savings: Option A – Retrofit Isolation: Key Parameter Measurement, Option B – Retrofit Isolation: All  Parameter  Measurement,  Option  C  –  Whole  Facility,  Option  D  –  Calibrated  Simulation, and Option E - Stipulated.   
Option A – Retrofit Isolation: Key Parameter Measurement. Savings are determined by field measurement of the key performance parameter(s) which define the energy use of the FIM’s affected system(s) and/or the success of the Project. Measurement frequency ranges from short-term to continuous, depending on the expected variations in the measured parameter and the length of the reporting period. Parameters not selected for field measurement are estimated. Estimates can be based on historical data, manufacturer’s specifications, or engineering judgment. Documentation of the source or justification of the estimated parameter is required. The plausible savings error arising from estimation rather than measurement is evaluated. If applicable, the predetermined schedule for data collection, evaluation, and reporting is defined in Exhibit A, Article 3-Performance Assurance Service Program. 
Option B – Retrofit Isolation: All Parameter Measurement.  Savings are determined by field measurement of the energy use of the FIM-affected system. Measurement frequency ranges from short-term to continuous, depending on the expected variations in the savings and the length of the reporting period. If applicable, the predetermined schedule for data collection, evaluation, and reporting is defined in Exhibit A, Article 3- Performance Assurance Service Program. 
Option C – Whole Facility:  Savings are  determined by measuring energy use at  the whole Facility  of  sub-Facility level. Continuous measurements of the entire Facility’s energy use are taken throughout the reporting period. If applicable, the predetermined schedule for data collection, evaluation, and reporting is defined in Exhibit A, Article 3-Performance Assurance Service Program. 
Option D – Calibrated Simulation: Savings are determined through simulation of the energy use of the whole Facility, or of a sub-Facility. Simulation routines are demonstrated to adequately model actual energy performance measured in the Facility. This option usually requires considerable skill in calibrated simulation.  If  applicable,  the  predetermined  schedule  for  data  collection,  evaluation,  and  reporting  is  defined in Exhibit A, Article 3-Performance Assurance Service Program. 
Option E – Stipulated: This  option  is  the  method  of  measurement  and  verification  applicable  to  FIMS  consisting either of Operation Savings or where the end use capacity or operation efficiency; demand, energy consumption or power level; or manufacturer’s measurements, industry standard efficiencies or operating hours are known in advance, and used in a calculation or analysis method that will stipulate the outcome.  Both  CLIENT  and  SIEMENS  agree  to  the  stipulated  inputs  and  outcome(s)  of  the  analysis  methodology. Based on the established analytical methodology the Savings stipulated will be achieved upon completion of  the FIM and no further  measurements  or  calculations  will  be performed during the Performance Guarantee Period. If applicable, the methodology and calculations to establish Savings value will be defined in Section 4.6 of Exhibit C. 
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2.2 Guaranteed Savings 
Guaranteed cost and energy savings are shown below in Table 4 and 5. 

Table 4. Guaranteed Annual Cost Savings 

Table 5.  Guaranteed Annual Energy Savings (Units) 

2.3 Utility Rate Structures and Escalation Rates 
Utility rates used to calculate dollar savings for this report are based on the baseline year unit rates shown in Table 6. As per contract, an escalation rate of 4% will be applied to the baseline rate for each utility. 

FIM OptionType Total Guaranteed Cost Savings ($)Lighting & Controls A $67,103Boiler Replacement B $13,184Demand Control Ventilation B $5,172EMS-Occupied/Unoccupied Setback B $3,204Burner Replacement B $1,522Water Conservation D $3,174Building Envelope D $18,383Insulate Store Windows D $1,242Vending Misers D $2,683Steam Trap Replacement D $1,554Total $117,221

Facility Improvement Measure

Electric Energy Savings (kWh/yr)
Natural Gas Savings (Therms/yr)

Propane Savings (Gal/yr)

#2 Fuel OilSavings (Gal/yr)
Water Savings (kGal/yr)

Sewer Savings (kGal/yr)Lighting & Controls 339,942 (510) (51) (199) 0 0Boiler Replacement 0 (23,318) 0 20,174 0 0Demand Control Ventilation 923 3,289 0 395 0 0EMS-Occupied/Unoccupied Setback 16,952 267 0 0 0 0Burner Replacement 0 (4,847) 0 3,495 0 0Water Conservation 0 448 0 61 327 327Building Envelope 25,245 4,964 1,560 1,645 0 0Insulate Store Windows 0 0 0 594 0 0Vending Misers 15,768 0 0 0 0 0Steam Trap Replacement 0 0 1,277 0 0Total 398,831 (19,708) 1,509 27,443 327 327
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Table 6. Summary of Contract Utility Rates for Performance Year 2 

2.4 Baseline Utility Data 
The annual period selected as the Baseline period starts May 2009 and ends April 2010. Tables 7 outline the utility consumption that occurred during the Baseline period. 

Table 7. Electric Baseline Consumption (May 2009 - April 2010) 

Location Electricity ($ /kWh)
Natural Gas ($ /Therm) Propane ($ /Gal)

#2 Fuel Oil($ /Gal) Water ($ /kGal) Sewer ($/kGal)Wastewater Treatment Plant $0.1695 $1.29 $0.00 $0.00 $2.13 $5.52Western Ave Fire Station $0.1695 $1.24 $0.00 $0.00 $0.00 $0.00Wainwright Farms $0.1695 $0.00 $2.22 $0.00 $0.00 $0.00Main Library $0.1903 $1.25 $0.00 $2.10 $0.00 $0.00Police Station & Public Safety Building $0.1695 $1.22 $0.00 $2.06 $2.13 $5.52Redbank Community Center $0.2340 $1.31 $0.00 $0.00 $2.13 $5.52Sewer Maint Station $0.1560 $0.00 $3.17 $0.00 $0.00 $0.00City Hall $0.1726 $1.19 $0.00 $2.08 $2.13 $5.52Community Center/Pool Building $0.1695 $1.28 $0.00 $2.13 $2.13 $5.52Golf Course Maintenance $0.1737 $0.00 $2.22 $0.00 $1.59 $4.13Central Fire Station $0.2028 $1.22 $0.00 $2.13 $2.13 $5.52Branch Library $0.1550 $0.00 $2.22 $0.00 $0.00 $0.00Cash Corner Fire Station $0.1976 $1.22 $0.00 $2.09 $2.13 $5.52Hamlin School $0.1695 $0.00 $2.22 $1.97 $0.00 $0.00

Location  Electricity  (kWh) Natural Gas (Therms) Propane (Gal) Fuel Oil (Gal)Wastewater Treatment Plant 81,649 Western Ave Fire Station 81,649 7,421Main Library 89,240 4,058Redbank Community Center 35,021 3,984Sewer Maint Station 10,898 2,782 City Hall 108,320 68 3,883 Police Department 63,548 9,642Golf Course Maintenance 22,862 851Hamlin School 803 12,376Assessor's Office 12,172 1,193Branch Library 37,320 2,243Cash Corner Fire Station 27,518 2,924Community Center/Pool Bldg 379,471 15,716 22,583Central Fire Department 36,396 7,339Public Safety 408Operations Buidling 8,591Main Pump Station 4,228Total 987,275 41,201 5,876 62,806



City of South Portland Performance Assurance Report, Year 2 

Siemens Industry, Inc Page 9 of 28

2.5  Baseline Operating Data 
The operating practices during the Baseline period are used to determine the guaranteed savings based on the efficiency improvements after implementing the facility improvement measures, these parameters are shown in Table 8. 

Table 8. Baseline Operating Schedules, West Ave Fire House 

2.6  Contracted Baseline Operating Data 
The guaranteed savings from the facility improvement measures provided under this contract are based on implementation of the following schedules and set points shown in Tables 9.  

Table 9. Post Implementation schedule, West Ave Fire House 

Occupied Unoccupied Occupied UnoccupiedWestern Ave Fire House - Living Area 74 74 68 70Western Ave Fire House - Garage 74 74 68 70
Units CoolingHeating

Occupied Unoccupied Occupied UnoccupiedWestern Ave Fire House - Living Area 70 68 72 74Western Ave Fire House - Garage 70 68 72 74
Units Heating Cooling
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3. Performance Assurance Results 
3.1. Summary of Guaranteed and Verified Energy Savings 
Total realized annual energy savings for this performance year were $118,742 and were comprised of $63,536 of Option A, $19,188 in Option B, $27,036 in Option D savings, and $8,982 in stipulated Operational Savings respectively. Total realized annual savings are in excess of the annual guaranteed energy savings of $117,221 by $1,521. The following sections detail the Option A, B, and D savings.  

Figure 1. Realized and Guaranteed Annual Cost Savings for Year 2. 
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3.2. Option A Savings 
3.2.1.  Performance Year Savings 
Option A savings are verified based on one-time measurements taken after substantial completion of each facility improvement measure and the estimated savings are included as ongoing realized savings in each subsequent performance year. The table below summarizes Option A savings realized during the current performance year and shows that total Option A savings amount to $63,526 which is $5,415 above the guaranteed Option A savings ($58,121).

Table 10. Summary of Option A Savings for Performance Year 2 

Facility Improvement Measure

Electric Energy Savings (kWh/yr)
Natural Gas Savings (Therms/yr)

Propane Savings (Gal/yr)

#2 Fuel OilSavings (Gal/yr)
Realized Annual Cost Savings

Guaranteed Annual Cost Savings Excess/Shortfall in Savings ($)Lighting & Controls 370,806 (602) (39) (201) $63,536 $58,121 $5,415
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3.2.2.  Results by Measure 
3.2.2.1. Lighting & Controls Retrofit 
Energy savings resulting from the lighting retrofit were verified based upon a one-time measurement of the lighting power capacity under existing conditions, a one-time measurement of the lighting power capacity upon completion of the lighting retrofit project and agreed-upon annual operating hours. A representative sample of each lighting-fixture type was used to determine pre-retrofit and post-retrofit kW. The following tables detail the savings results from the lighting and controls retrofit. 

Table 11. Annual Savings Associated with the Lighting and Controls Retrofit 

Table 12. Annual Savings Associated with the Lighting and Controls Retrofit per location. 

Guaranteed Electric Savings (kWh) 339,942Realized Electric Savings (kWh) 370,806
Heating Penalty:Guaranteed Natural Gas Savings (Therms) (510)Realized Natural Gas Savings (Therms) (602)Guaranteed Propane Savings (Gal) (51)Realized Propane Savings (Gal) (39)Guaranteed Fuel Oil Savings (Gal) (199)Realized Fuel Oil Savings (Gal) (201)
Total Guranteed Savings $58,121Total Realized  Savings $63,536Excess/Shortfall in Savings $5,415

Lighting  & Controls

Facility Improvement Measure

Electric Energy Savings (kWh/yr)
Natural Gas Savings (Therms/yr)

Propane Savings (Gal/yr)

#2 Fuel Oil Savings (Gal/yr)
Realized Annual Cost Savings

Guaranteed Annual Cost Savings Excess/Shortfall in Savings ($ )Lighting & Controls 370,806 (602) (39) (201) $ 63,536 $58,121 $5,415City Hall 25,521 (61) $4,334 $3,713 $621Assessors Bldg 2,957 (7) $448 $482 ($34)Hamlin School 11,457 (31) $1,882 $1,630 $252West End Fire House 30,218 (74) $5,038 $4,026 $1,012Golf Course Maintenance 2,663 (7) $462 $461 $2Wainwright Farms 7,890 (21) $1,291 $1,973 ($682)Redbank Community Center 16,498 (39) $3,809 $3,000 $809Branch Library 6,771 (18) $1,009 $1,034 ($25)Main Library 17,627 (31) $3,289 $3,073 $216Community Center/Pool Building 111,767 (267) $18,606 $15,557 $3,048Central Fire Station 11,124 (27) $2,224 $2,446 ($222)Police Station & Public Safety Building 68,285 (121) $11,327 $11,721 ($394)Wastewater Treatment Plant 52,028 (128) $8,655 $7,809 $846Cash Corner Fire Station 5,999 (11) $1,163 $1,198 ($35)
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Overall the verified cost savings for this measure was higher than expected. Some buildings resulted in higher or lower than expected kW savings due to a difference between expected and actual measured kW per fixture (Table 13), although overall for the project, the verified lighting savings exceeded the guarantee. 
Table 13. Measured energy savings per fixture type. 

Fixture Type Expected Savings/Fixture Realized Savings/Fixture Deviation from ExpectedHB400MH/HIF4LT5HO-50W-WG-MS-NF 0.242 0.274 0.032I2L8HO/RI6L4-8F-25-N-KIT 0.109 0.199 0.090I4L4-8F-T8-25-L 0.038 0.042 0.004P2L4-T8/VR2L4-T8-25-L 0.020 0.021 0.001P3L4-T8-AB/VR2L4-T8-25-BL-KIT 0.045 0.024 -0.021P4L4-T8/VR2L4-T8-25-N-KIT 0.069 0.081 0.012PM3L4-T8-AB-25-L 0.031 0.024 -0.007PM6L4-8F-T8-25-L 0.000 0.072 0.072PM8L4-8F-T8/W6L4-8F-25-N-NF 0.096 0.092 -0.004S2L4-T8-25-L 0.023 0.015 -0.008SB250MH/200-P 0.063 0.056 -0.007SB400MH/320-P 0.115 0.059 -0.056SM2L2U6-T8/RK3L2-15-L-KIT 0.027 0.023 -0.004SM2L4-T8/VR2L4-T8-25-L-KIT 0.023 0.032 0.009SM2L4-T8-25-L 0.023 0.021 -0.002SM6L3-T8-22-L 0.032 0.032 0.000T2L2U6-T8/RK3L2-15-L-KIT 0.027 0.023 -0.004T3L4-T8/VR2L4-T8-25-L-KIT 0.051 0.052 0.001T3L4-T8/VR2L4-T8-25-N-KIT 0.045 0.043 -0.002T4L4-AB/VR2L4-T8-25-BL-KIT 0.117 0.024 -0.093T4L4-T8/VR2L4-T8-25-N-KIT 0.069 0.065 -0.004TR17CFR30/LED8-PAR20-NL 0.009 0.018 0.009VT2L4-T8-D-25-L 0.023 0.026 0.003VT4L4-8F/Remain 0.038 0.000 -0.038W2L2-T8-15-L 0.015 0.013 -0.002W2L4-25-L 0.043 0.045 0.002W2L4-T8-25-L 0.023 0.015 -0.008W4L4-25-L 0.086 0.015 -0.071W4L4-8F-T8/EW4L4-8F-25-L-NF 0.038 0.027 -0.011W4L4-T8/W3L4-T8-25-L-NF 0.055 0.028 -0.027
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3.3. Option B Savings 
3.3.1. Performance Year Savings 
Realized Option B savings amounted to $19,188 which is $3,894 short of Year 2 guaranteed Option B savings of $23,082. These realized savings are calculated each year based on measurements and methods outlined in Exhibit C of the performance contract. 

Table 14. Summary of Option B Savings for Performance Year 2 

Facility Improvement Measure

Electric Energy Savings (kWh/yr)
Natural Gas Savings (Therms/yr)

#2 Fuel Oil Savings (Gal/yr)
Realized Annual Cost Savings

Guaranteed Annual Cost Savings Excess/Shortfall in Savings ($)Boiler Replacement (25,909) 22,416 $14,648 $13,184 $1,464Community Center/Pool Building (25,909) 22,416 $14,648 $13,184 $1,464Demand Control Ventilation (412) (1,990) 439 ($ 1,719) $5,172 ($ 6,891)Community Center/Pool Building -684 -2,687 ($3,553) $3,536 ($7,089)Western Ave Fire Station 129 696 $884 $780 $104Main Library 143 439 $950 $855 $96EMS-Occupied/Unoccupied Setback 18,673 813 $4,172 $3,204 $967Western Ave Fire Station 18,673 813 $4,172 $3,204 $967Burner Replacement -5,053 3,883 $2,087 $1,522 $566City Hall -5,053 3,883 $2,087 $1,522 $566Total 18,260 (32,139) 26,739 $19,188 $23,082 ($ 3,894)
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3.3.2. Results by Measure 
3.3.2.1. Boiler Replacement 
Siemens replaced three existing oil-fired boilers at the South Portland Community Center/Pool with three high efficiency natural gas boilers and natural gas burners. Energy savings was achieved by converting from Fuel Oil to Natural Gas and increased combustion efficiency. Savings was verified through the results of a combustion efficiency test performed on all boilers resulting in an average efficiency of 90%.Combustion test results are shown in the Appendix. 

Table 15. Savings Associated with the Boiler Replacement 

3.3.2.2 EMS Occupied/Unoccupied Scheduling 
Location:  Western Ave Fire Station 
The roof top units serving the Living Area and Garage of the Fire Station are automatically “setback” during unoccupied periods by the EMS. The setbacks reduce electrical energy consumption by reducing and eliminating operating of the applicable supply and return fans when areas are unoccupied. Heating and cooling savings is also achieved during the setbacks as space temperatures are automatically setback during the winter (and “set forward” during the summer) therefore reducing the heat transfer losses through the building envelope. Trend analysis was done of the heating and cooling temperature set points for the living area and garage. As a result the occupied and unoccupied heating temperature set points in the living area (69°F/65°F) and 

Existing Combustion Efficiency 75%Verified Combustion Efficiency 90%
Guaranteed Fuel Oil Savings (Gal) 20,174Realized Fuel Oil Savings (Gal) 22,416Cost per Gal $2.13Realized Fuel Oil Savings ($) $47,791
Guaranteed Natural Gas Savings (Therms) (23,318)Realized Natural Gas Savings (Therms) (25,909)Cost per Therm $1.28Realized Natural Gas Savings ($) ($ 33,143)
Total Guaranteed Savings $13,184Total Realized Savings $14,648Excess/Shortfall in Savings $1,464

Boiler Replacement
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(65°F/65°F) in the garage were found to be lower than the proposed (70°F/68°F). Also, cooling set points were found to be lower than expected during the occupied periods in the living area (68°F) than the proposed 72°F. Overall an excess in savings of $967 resulted from the change in set points from contracted. Trend results are shown in Tables 16 and 17. 
Table 16. Average monthly occupied and unoccupied set points in the living area and garage of the Western Ave Fire Station. 

Table 17. Actual and Proposed Heating and Cooling Temperature Set points at the Western Ave Fire House. 

Day Night Day Night Day Night Day NightApr-13 70 65 69 65 69 65 67 65May-13 70 65 69 65 69 65 64 65Jun-13 70 80 68 80 69 80 64 65Jul-13 69 80 68 80 68 80 64 65Aug-13 69 80 68 80 68 80 64 65Sep-13 69 80 68 80 68 80 64 65Oct-13 69 80 68 80 69 80 64 65Nov-13 69 65 69 65 69 65 64 65Dec-13 69 65 70 65 70 65 67 65Jan-14 70 65 70 65 70 65 68 65Avg Heating 70 65 69 65 69 65 65 65Avg Cooling 69 80 68 80 68 80

GarageMAU 1Month
Living AreaRTU 1 RTU 2 Living Area

Occupied Unoccupied Occupied UnoccupiedActual 69 65 68 80Proposed 70 68 72 74Actual 65 65 N/A N/AProposed 70 68 N/A N/A

CoolingHeatingLocation

Western Ave Fire House - Garage

Western Ave Fire House - Living Area
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Table 18. Actual Savings Associated with the EMS 

3.3.2.3. Demand Control Ventilation 
Location: Community Center/Pool Building, Main Library, and Western Ave Fire Station 
Demand control ventilation (DCV) adjusts the outdoor air damper position based on occupancy at any given time instead of at a fixed position for full occupancy. Carbon dioxide (CO2) sensors monitor the CO2 level to estimate activity level in the space which intern signals the HVAC system to adjust the amount of outside air to be conditioned for the space. The CO2 levels in the applicable areas were monitored in conjunction with the outdoor air damper position.  
The Main Library has an existing Barber Coleman DDC system in which trending is not possible. A third party mechanical service company installed and integrated the DCV control and the system was commissioned by them.  

Table 19. Savings Associated with DCV 

Guaranteed Electric Savings (kWh) 16,952Realized Electric Savings (kWh) 18,673Cost per kWh $0.1695Realized Electric Savings ($) $3,165
Guaranteed Natural Gas Savings (Therms) 267Realized Natural Gas Savings (Therms) 813Cost per Therm $1.28Realized Natural Gas Savings ($) $1,040
Total Guaranteed Savings $3,204Total Realized Savings $4,172Excess/Shortfall in Savings $967

EMS: Occ/Unocc Setback

Guaranteed Electric Savings (kWh) 923Realized Electric Savings (kWh) (412)
Guaranteed Fuel Oil Savings (Gal) 395Realized Fuel Oil Savings (Gal) 439
Guaranteed Natural Gas Savings (Therms) 3,289Realized Natural Gas Savings (Therms) (1,990)
Total Guaranteed Savings $5,172Total Realized Savings ($1,719)Excess/Shortfall in Savings ($6,891)

Demand Control Ventilation
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In an attempt to optimize the programming, after a deficit in DCV savings was identified in last year’s performance assurance report, the Siemens service team modified the control strategy June 2013. A review of the trend data after this DCV reprogramming shows that this measure is still not performing to expectations, resulting in overventilation and reduced energy savings (Figures 2 and 3).  

Figure 2. Modified Programming, RTU-2 Community Center/Pool Building 
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Figure 3. Modified Programming, RTU-1 Western Ave Fire Station  

The M&V results indicate that the demand control ventilation (DCV) strategies at the Community Center and Western Ave Fire Station need additional optimization. DCV savings result from minimizing the amount conditioned ventilation air, the outside air damper should remain closed unless the CO2 level for the spaces served rise above set point. Currently the dampers are maintained at a minimum of 8% (Community Center RTU-1 & 2), 25% (WEFS RTU-1), and 11% (WEFS RTU-2) open during occupancy and modulating to 100% when the CO2 level is above set point.  The trend results for average damper position are shown below (Tables 20 and 21). For the Community Center 15.9% was inputted into the energy savings calculation. The average position of 14.22% was inputted into the savings calculation for the Fire Station. Siemens is working with our service team to optimize the DCV sequence for the Fire Station and Community Center units to ensure future savings are realized. 
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Table 20. Community Center Trend Results 

Table 21. Western Ave Fire Station Trend Results 

Average CO2 Level CO2 Set Point Average CO2 Level CO2 Set PointRTU-1 RTU-2 AverageApr-13 No Data No Data No Data No Data 950 665 950May-13 10.00% 10.00% 10.00% No Data 950 587 950Jun-13 24.54% 8.12% 16.33% 871 1,050 600 1,050Jul-13 10.54% 5.94% 8.24% 871 1,050 626 1,050Aug-13 6.62% 6.65% 6.64% 845 1,050 650 1,050Sep-13 10.08% 7.11% 8.60% 860 1,050 631 1,050Oct-13 20.67% 3.49% 12.08% 988 1,050 754 1,050Nov-13 32.45% 27.64% 30.04% 1,222 1,300 1,063 1,300Dec-13 0.02% 48.32% 24.17% 986 1,300 986 1,050Jan-14 0.19% 53.28% 26.73% 1,115 1,300 1,120 1,050Average 12.8% 18.9% 15.9% 970 1,105 768 1,055

Occupied Damper Position (%)Month RTU-2RTU-1

Average CO2 Level CO2 Set Point Average CO2 Level CO2 Set PointRTU-1 RTU-2 AverageApr-13 10.00% 10.00% 10.00% 477 950 476 950May-13 10.00% 10.00% 10.00% 474 950 480 950Jun-13 11.67% 10.53% 11.10% 496 1,050 505 1,050Jul-13 25.15% 10.49% 17.82% 503 1,050 499 1,050Aug-13 24.80% 10.80% 17.80% 508 1,050 499 1,050Sep-13 24.80% 10.80% 17.80% 507 1,050 494 1,050Oct-13 24.80% 10.80% 17.80% 500 1,050 491 1,050Nov-13 24.80% 10.80% 17.80% 492 1,050 478 1,050Dec-13 24.33% 10.46% 17.40% 495 1,050 485 1,050Jan-14 1.74% 7.57% 4.65% 483 1,050 471 1,050Average 18.21% 10.23% 14.22% 494 1,030 488 1,030

Month Occupied Damper Position (%) RTU-1 RTU-2
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3.3.2.3 Burner Replacement 
Siemens replaced two existing oil-fired boiler burners at the City Hall with two new natural gas burners.  Combustion efficiency for this annual period averaged 86%.  Printouts from the combustion efficiency tests for this period are shown in the Appendix of this report. 

Table 22. Savings Associated with the Burner Replacement 
Proposed Combustion Efficiency 81%Verified Combustion Efficiency 86%
Guaranteed Fuel Oil Savings (Gal) 3,495Realized Fuel Oil Savings (Gal) 3,883Cost per Gal $2.08Realized Fuel Oil Savings ($) $8,077
Guaranteed Natural Gas Savings (Therms) (4,847)Realized Natural Gas Savings (Therms) (5,053)Cost per Therm $1.19Realized Natural Gas Savings ($) ($5,990)
Total Guaranteed Savings $1,522Total Realized Savings $2,087Excess/Shortfall in Savings $ 566

Burner Replacement
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3.4. Option D Stipulated Savings 
Realized Option E savings amounted to $27,036 and are based on the predicted savings calculated in the detailed energy audit as agreed upon in the performance contract.  
3.4.1. Performance Year Savings 
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3.4.2. Results by Measure 
3.4.2.1  Water Conservation 
Siemens did a bathroom survey and identified several high flow fixtures to retrofit with low flow fixtures. Tables 24 and 25 identify the existing and retrofit flow rates, locations, and quantity of fixtures that were replaced. 
Table 24. Water conservation fixture locations and quantities 

Table 25. Water Conservation Pre & Post Retrofit Flow Rates 

3.4.2.2  Building Envelope 
To control air leakage Siemens’ sealed gaps, cracks, and holes using appropriate materials and systems in doors, windows, and roofs as described in Exhibit A of the performance contract. 
3.4.2.3 Insulate Store Windows 
Siemens replaced windows at the Cash Corner Fire Station on the West side with new energy star rated windows and fitted with trapezoidal windows on the North Side with insulated panels. 
3.4.2.4.  Vending Misers 
Siemens installed PlugMiser® vending machine occupancy controllers (VMOC) to manage power consumption of the vending machines. Utilizing a Passive Infrared (PIR) sensor, the VMOC completely powers down the vending machine when the area surrounding it 

Buildig Location Toilets Urinals Sinks ShowersCentral Fire 5 1 7 3City Hall 5 0 7 0Wastewater Treatment Plant 0 0 4 1Cash Corner 3 1 2 1Redbank Community Center 0 2 4 0Community Center 1 0 15 0Police Station & Public Safety 3 4 7 0Totals 17 8 46 5

Fixture Type Existing Flow Rate Proposed Flow RateToilets 3.5 1.28Urinals 1.5 1Snks 2.2 0.5Shower 2.5 1.5
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is unoccupied. One powered down, the VMOC will monitor the room’s temperature and use this information to automatically re-power the vending machine at one to three hour intervals, independent of occupancy, to ensure that the vended product stays cold. These were installed on soda machines at the following locations. 
Table 26. PlugMiser® locations 

3.4.2.5. Steam Trap Replacement 
Siemens conducted a survey of the steam traps at the Central Fire Station. The survey revealed 4 distribution line steam traps in the school mechanical rooms as well as 22 thermostatic radiator traps. The 4 distribution line traps were replaced with new steam traps and the 22 thermostatic radiator traps were rebuilt using Tunstall steam trap kits and covers. 

Location Soda Machines Snack MachinesCommunity Center 2 0Western Fire House 1 0Cash Corner Fire House 1 0Golf/Branch Library 2 0Central Fire House 1 0Central Police/Dispatch 2 1
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4. Emissions Reduction 
The following table converts the energy savings (electric, fuel oil, propane, etc.) into pounds of carbon dioxide that would have been released into the atmosphere if this project was not performed. These values are then converted into everyday examples to illustrate how this performance contract has decreased the carbon footprint of Waterbury Hospital. For example, from the table below, the realized energy savings avoided the equivalent of the carbon dioxide emission of 73.4 cars in Year 2.
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5. Appendix
5.1 Combustion Efficiency Test Results, City Hall 
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5.2 Combustion Efficiency Test Results, Community Center 


