Middletown Cogeneration Facility Emission Calculations

Emission Point: B001 and B002
Operating Scenario MWERF2-MSS-2b
Description: Combined Boiler Emissi when Blast Furnace is Down and Gas Turbine is not run

Average Emission Rate Calculations:

NOx Emissions:

NOXx (tpy) = 0.100 Ib/MMBtu X 740 MMBtu/hr - X 800 hrs/yr / 2,000 Ibs/ton = 30 tpy - NOx
NOXx (Ib/hr) = 0.100 Ib/MMBtu X 740 MMBtu/hr - = 74 Ibs/hr - NOx
CO Emissions:
CO (tpy) = 0.085 Ib/MMBtu X 740 MMBtu/hr - X 800 hrs/yr / 2,000 Ibs/ton = 25 tpy - CO
CO (Ib/hr) = 0.100 Ib/MMBtu X 740 MMBtu/hr - = 74 lbs/hr - CO
SO2 Emissions:
S02 (tpy) = 0.44 |bs SO2/hr X 800 hrs/yr / 2,000 Ibs/ton = 0.174 tpy - SO2
S02 (Ib/hr) = 740 MMBtu/hr BFG X 0.6 #MMSCF / 1,019 Btu/SCF = 0.44 lbs/hr - SO2

PM Filterable Emissions:

PMy (tpy) = 0.005 Ib/MMBtu X 740 MMBtu/hr - X 800 hrs/yr / 2,000 Ibs/ton = 1.5 tpy - PMg
PMg; (Ib/hr) = 0.005 Ib/MMBtu X 740 MMBtu/hr - = 3.7 Ibs/hr - PMg;
PM Total Emissions:
PMyq (tpy) = 0.010 Ib/MMBtu X 740 MMBtu/hr - X 800 hrs/yr / 2,000 Ibs/ton = 3.0 tpy - PMot
PMo (Ib/hr) = 0.010 Ib/MMBtu X 740 MMBtu/hr - = 7.4 Ibs/hr - PMo¢
VOC Emissions:
VOC (tpy) = 0.005 Ib/MMBtu X 740 MMBtu/hr X 800 hrs/yr / 2,000 Ibs/ton = 1.5 tpy - VOC (as methane)
VOC (Ib/hr) = 0.005 Ib/MMBtu X 740 MMBtu/hr = 3.7 lbs/hr - VOC (as methane)
CO2 Emissions:
Nat Gas CO2 (tpy) = 740 MMBtu/hr X 53.02 kg/MMBtu X 1 Global Warming Potential X 2.204 Ib/kg X 800 /2000 = 34,589 CO2 (tpy)
Nat Gas CH4 (tpy) = 740 MMBtu/hr X 0.001 kg/MMBtu X 21 Global Warming Potential X 2.204 Ib/kg X 800 /2000 = 13.70 CH4 (tpy)
Nat Gas N20 (tpy) = 740 MMBtu/hr X 0.0001 kg/MMBtu X 310 Global Warming Potential X 2.204 Ib/kg X 800 /2000 = 20.2 N2) (tpy)
CO2e (tpy) = BFG + Nat Gas (CO2 + CH4 + N20) = 34,623 CO2e (tpy)
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