
Boiler  SEQ CHAPTER \h \r 1PTE Evaluation

Project:

Installation of nine (9) low NOX Benchmark natural gas fired small hot water boilers for comfort heating. 
Equipment:

	Description Make/Model
	Maximum Capacity
	Control Device (Control ID)

	AERCO Low NOX Benchmark Gas Fired Hot Water Boiler System (9 Boilers)

Model: BMK2.0LN GWB
	2 MMBtu/hr (per each boiler, 18 MMBtu/hr total)
	N/A


 SEQ CHAPTER \h \r 1Assumptions:

Rated Heat Input: 18 MMBtu/hr
Heating Value: 1025 Btu/scf

Emission Factors from AP-42 Chapter 3 Table 1.4-1 through 1.4-4

GWPCO2 = 1; GWPCH4 = 23, GWPN2O = 310
Operating hours: 8760 hr/yr

 SEQ CHAPTER \h \r 1Calculations:
Table 1: Emissions from Natural Gas Combustion
	Pollutant
	Emission Factor Rating
	Emission Factor (lb/106 scf)
	Emissions (tpy)

	
	
	
	

	SO2
	A
	0.60
	0.0462

	NOX
	D
	50
	3.8459

	CO
	B
	84
	6.4610

	Lead
	D
	0.0005
	0.0000

	PM, PM10, PM2.5
	D
	7.60
	0.5846

	VOC
	C
	5.50
	0.4230

	CO2
	A
	120000
	9230.05

	N2O
	E
	0.64
	0.0492

	Methane
	B
	2.30
	0.1769

	CO2e
	-
	-
	9249.38

	HAP VOC

	2-Methylnaphthalene
	D
	2.40E-05
	1.85E-06

	3-Methylchloranthrene
	E
	1.80E-06
	1.38E-07

	7,12-Dimethylbenz(a)anthracene
	E
	1.60E-05
	1.23E-06

	Acenaphthene
	E
	1.80E-06
	1.38E-07

	Acenaphthylene
	E
	1.80E-06
	1.38E-07

	Anthracene
	E
	2.40E-06
	1.85E-07

	Benz(a)anthracene
	E
	1.80E-06
	1.38E-07

	Benzene
	B
	2.10E-03
	1.62E-04

	Benzo(a)pyrene
	E
	1.20E-06
	9.23E-08

	Benzo(b)fluoranthene
	E
	1.80E-06
	1.38E-07

	Benzo(g,h,i)perylene
	E
	1.20E-06
	9.23E-08

	Benzo(k)fluoranthene
	E
	1.80E-06
	1.38E-07

	Chrysene
	E
	1.80E-06
	1.38E-07

	Dibenzo(a,h)anthracene
	E
	1.20E-06
	9.23E-08

	Dichlorobenzene
	E
	1.20E-03
	9.23E-05

	Fluoranthene
	E
	3.00E-06
	2.31E-07

	Fluorene
	E
	2.80E-06
	2.15E-07

	Formaldehyde
	B
	7.50E-02
	5.77E-03

	Hexane
	E
	1.80E+00
	1.38E-01

	Indeno(1,2,3-cd)pyrene
	E
	1.80E-06
	1.38E-07

	Naphthalene
	E
	6.10E-04
	4.69E-05

	Phenanathrene
	D
	1.70E-05
	1.31E-06

	Pyrene
	E
	5.00E-06
	3.85E-07

	Toluene
	C
	3.40E-03
	2.62E-04

	Non-VOC HAP

	Arsenic
	E
	2.00E-04
	1.54E-05

	Beryllium
	E
	1.20E-05
	9.23E-07

	Cadmium
	D
	1.10E-03
	8.46E-05

	Chromium
	D
	1.40E-03
	1.08E-04

	Cobalt
	D
	8.40E-05
	6.46E-06

	Manganese
	D
	3.80E-04
	2.92E-05

	Mercury
	D
	2.60E-04
	2.00E-05

	Nickel
	C
	2.10E-03
	1.62E-04

	Selenium
	E
	2.40E-05
	1.85E-06

	 
	 
	Total
	1.45E-01


Sample Calculation:
SO2: (18 MMBtu/hr)/(1025 Btu/scf)(0.60 lb/106 scf)(8760 hr/yr)/(2000 lb/ton) = 0.0462 tpy SO2
CO2e: (GWPCO2)(CO2)+(GWPCH4)(CH4)+(GWPN2O)(N2O) 
= (1)(9230.05 tpy) + (23)(0.1769 tpy) + (310)(0.0492 tpy) = 9249.37 tpy CO2e
Conclusion:
The potential uncontrolled emissions of this project do not exceed any significant levels for PSD.  For STAR, natural gas combustion is de minimis.
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