
 
 
 
 
 
 
 
 
 

Appendix C 
Air Quality Modeling 

 
 

 































Greenhouse Gas Emission Worksheet
Mobile Emissions Mangrove

From URBEMIS 2007 Vehicle Fleet Mix Output:
Daily Vehicle Miles Traveled (VMT): 168,022 (Net: Proposed - Existing)
Annual VMT: 61,328,030

Vehicle Type
Percent 
Type

CH4 Emission 
Factor (g/mile)*

CH4 
Emission 
(g/mile)**

N2O 
Emission 
Factor 
(g/mile)*

N2O 
Emission 
(g/mile)**

Light Auto 53.6% 0.04 0.02144 0.04 0.02144
Light Truck < 3750 lbs 6.8% 0.05 0.0034 0.06 0.00408
Light Truck 3751-5750 lbs 22.8% 0.05 0.0114 0.06 0.01368
Med Truck 5751-8500 lbs 10.0% 0.12 0.012 0.2 0.02
Lite-Heavy Truck 8501-10,000 lbs 1.5% 0.12 0.0018 0.2 0.003
Lite-Heavy Truck 10,001-14,000 lbs 0.5% 0.09 0.00045 0.125 0.000625
Med-Heavy Truck 14,001-33,000 lbs 0.9% 0.06 0.00054 0.05 0.00045
Heavy-Heavy Truck 33,001-60,000 lbs 0.5% 0.06 0.0003 0.05 0.00025
Other Bus 0.1% 0.06 0.00006 0.05 0.00005
Urban Bus 0.1% 0.06 0.00006 0.05 0.00005
Motorcycle 2.3% 0.09 0.00207 0.01 0.00023
School Bus 0.1% 0.06 0.00006 0.05 0.00005
Motor Home 0.8% 0.09 0.00072 0.125 0.001

Total 0.0543 0.064905

Total Emissions (metric tons) =
Emission Factor by Vehicle Mix (g/mi) x Annual VMT(mi) x 0.000001 metric tons/g

Conversion to Carbon Dioxide Equivalency (CO2e) Units based on Global Warming Potential (GWP)
CH4
N2O 21 GWP
1 ton (short, US)  = 0.90718474 metric to 310 GWP

Annual Mobile Emissions:

Total Emissions Total CO2e units
CO2 Emissions***: 30,514.0000 tons CO2 27,682 metric tons CO2e

CH4 Emissions: 3.3301 metric tons CH4 3 metric tons CO2e
 N20 Emissions: 3.9805 metric tons N2O 0 metric tons CO2e

Project Total: 27,685 metric tons CO2e
References
* from Table C.4: Methane and Nitrous Oxide Emission Factors for Mobile Sources by Vehicle and Fuel Type (g/mile).  
  Assume Model year 2000-present, gasoline fueled.
** Source:  California Climate Action Registry General Reporting Protocol, Reporting Entity-Wide Greenhouse Gas Emissions, Version 2.2, March 2007.
*** From URBEMIS 2007 results for mobile sources



Greenhouse Gas Emission Worksheet
Operational Emissions Mangrove

Electricity Generation (kWH) Project units Project Usage
Residential Consumption* 7,000 per unit 528 3,696,000
Office Consumption** 16,800 per KSF per year 500 8,400,000
Retail Consumption** 11,300 per KSF per year 244 2,757,200
Food Service** 45,700 per KSF per year 0 0

Total 11,157,200

Total Project Annual KWh: 11,157,200 kWH/year
Project Annual MWh: 11,157 MWH/year

Emission Factors:***
CO2 724.12 lbs/MWh/year
CH4 0.0302 lbs/MWh/year
N2O 0.0081 lbs/MWh/year

Total Annual Operational Emissions (metric tons) =
(Electricity Use (kWh) x EF)/2,204.62 lbs/metric ton

Conversion to Carbon Dioxide Equivalency (CO2e) Units based on Global Warming Potential (GWP)****
CH4 21 GWP
N2O 310 GWP
1 ton (short, US) = 0.90718474 metric ton

Annual Operational Emissions:
Total Emissions Total CO2e Units

CO2 emissions, electricity: 4,039.5758 tons 3,665 metric tons CO2e
CO2 emissions*****: 2,426.0000 tons 2,201 metric tons CO2e
CH4 emissions: 0.1528 metric tons 3 metric tons CO2e
N2O emissions: 0.0409 metric tons 13 metric tons CO2e

Project Total 5,881 metric tons CO2e

References
* Table C.1:  EPA eGRID CO2 Electricity Emission Factors by Subregion (Year 2000)
** Generation Factor Source:  Energy Information Administration, 2008. 2003 CBECS Detailed Tables 
*** Table C.2: Carbon Dioxide, Methane and Nitrous Oxide Electricity Emission Factors by eGRID Subregion
    in California Climate Action Registry General Reporting Protocol, Reporting Entity-Wide Greenhouse Gas Emissions, Version 3.1, January 2009.
**** SAR, 1996 conversion factors as reported in Table C.1 of CCAR, January 2009
***** URBEMIS Annual Emissions output for Area Source emissions; includes natural gas combustion for heating.


