
Table A-9
Clearwater Port Project

Platform Stationary Source
Greenhouse Gas Emissions

Annual 
Hours

CO2 N2O CH4 CO2 N2O CH4

Gas turbines Natural gas 1
14.4 MW, 143.42 
MMBtu/hr 
@100% Load 1

AP-42, Section 
3.1 15776.2 0.43026 1.233412 8760 69099.76 1.88 5.40

Duct firing Natural gas 1

1.3 MMSCFd at 
1.4 BCFD (100 
MMBTU/hr - Max 
Rate; 60 
MMBTU/hr - 
Annual Average 
Rate

AP-42, Section 
1.4 11764.706 0.06275 0.22549 8760 30917.64706 0.1649 0.59259

IC engine 
generator Natural gas 1

1340 bhp 3516 
Caterpillar 
Generator2

AP-42, Section 
3.2 1033.4214 0 2.16079 2400 1240.11 0.00 2.59

Assume 4-stroke, lean burn engine, 7506 BTU/hp-hr = 7.55 MM
Firewater 
pump Diesel 1 350 BHP AP-42, Table 

3.3-1 402.5 0 0 26 5.23 0.00 0.00

TOTAL 28976.8 0.5 3.6 101262.7 2.0 8.6
1 MMBtu/hr from Solar Titan 130 specification sheet

Emission Rate (tons/yr)   
Component Number Rating

Emission 
Factor SourceFuel

Emission Rate (lb/hr) 



Table A-10
Clearwater Port Project

Platform Stationary Source
HAPS Emissions

HAPS Emissions 1020
Crystal Energy Clearwater Port Project

HAPs

Gas Turbines Duct Firing
IC Engine 
Generator Firewater Pump Annual Hours Gas Turbines Duct Firing

IC Engine 
Generator Firewater Pump

14.4 MW, 143.42 
MMBtu/hr @100% 
Load 1 (AP42, 
Section 3.1)

1.3 MMSCFd at 1.4 
BCFD (100 
MMBTU/hr - Max 
Rate; 60 MMBTU/hr 
Annual Average 
Rate (AP42, Section
1.4)

Natural Gas, 1340 
bhp kW 3516 
Caterpillar 
Generator2 (AP42, 
Section 3.2)

350 BHP (AP42, 
Section 3.3)

13.93 MW, 
131.98 MMBtu/hr
@100% Load 
1,2,3,4

1.3 MMSCFd at 
1.4 BCFD (100 
MMBTU/hr - Max 
Rate; 60 
MMBTU/hr - 
Annual Average 
Rate

Natural Gas, 1340 
bhp 3516 Caterpillar 
Generator2

350 BHP

EF Unit
lbs/MMBTU lbs/MMBTU lbs/MMBTU

lbs/MMBTU 
(assume 7000 

BTU/hp-hr) Annual Hours 8760 8760 2400 26
1,1,2,2-Tetrachloroethane 4.00E-05 0.00E+00 0.00E+00 3.39E-04 0.00E+00
1,1,2-Trichloroethane 3.18E-05 0.00E+00 0.00E+00 2.69E-04 0.00E+00
1,3-Butadiene 4.30E-07 2.67E-04 3.91E-05 2.70E-04 0.00E+00 2.26E-03 1.25E-06
1,3-Dichloropropene 2.64E-05 0.00E+00 0.00E+00 2.23E-04 0.00E+00
2-Methylnaphthalene 2.35E-08 3.32E-05 0.00E+00 6.18E-06 2.81E-04 0.00E+00
2,2,4-Trimethylpentane 2.50E-04 0.00E+00 0.00E+00 2.12E-03 0.00E+00
Acenaphthene 1.76E-09 1.25E-06 5.06E-06 0.00E+00 4.64E-07 1.06E-05 1.61E-07
Acenaphthylene 1.76E-09 5.53E-06 1.42E-06 0.00E+00 4.64E-07 4.68E-05 4.52E-08
Acetaldehyde 4.00E-05 8.36E-03 7.67E-04 2.51E-02 0.00E+00 7.08E-02 2.44E-05
Acrolein 6.40E-06 5.14E-03 9.25E-05 4.02E-03 0.00E+00 4.35E-02 2.95E-06
Anthracene 2.35E-09 1.87E-06 0.00E+00 6.18E-07 0.00E+00 5.96E-08
Benz(a)anthracene 1.76E-09 1.68E-06 0.00E+00 4.64E-07 0.00E+00 5.35E-08
Benzene 1.20E-05 2.06E-06 4.40E-04 9.33E-04 7.54E-03 5.41E-04 3.72E-03 2.97E-05
Benzo(a)pyrene 1.18E-09 1.88E-07 0.00E+00 3.09E-07 0.00E+00 5.99E-09
Benzo(b)fluoranthene 1.76E-09 1.66E-07 9.91E-08 0.00E+00 4.64E-07 1.40E-06 3.16E-09
Benzo(e)pyrene 4.15E-07 0.00E+00 0.00E+00 3.51E-06 0.00E+00
Benzo(g,h,i)perylene 1.18E-09 4.14E-07 4.89E-07 0.00E+00 3.09E-07 3.50E-06 1.56E-08
Benzo(k)fluoranthene 1.76E-09 1.55E-07 0.00E+00 4.64E-07 0.00E+00 4.94E-09
Biphenyl 2.12E-04 0.00E+00 0.00E+00 1.79E-03 0.00E+00
Carbon tetrachloride 3.67E-05 0.00E+00 0.00E+00 3.11E-04 0.00E+00
Chlorobenzene 3.04E-05 0.00E+00 0.00E+00 2.57E-04 0.00E+00
Chloroform 2.85E-05 0.00E+00 0.00E+00 2.41E-04 0.00E+00
Chrysene 1.76E-09 6.93E-07 3.53E-07 0.00E+00 4.64E-07 5.87E-06 1.12E-08
Cyclopentane 2.27E-04 0.00E+00 0.00E+00 1.92E-03 0.00E+00
Dibenz(a,h)anthracene 1.18E-09 5.83E-07 0.00E+00 3.09E-07 0.00E+00 1.86E-08
Ethylbenzene 3.20E-05 3.97E-05 2.01E-02 0.00E+00 3.36E-04 0.00E+00
Ethylene Dibromide 4.43E-05 0.00E+00 0.00E+00 3.75E-04 0.00E+00
Fluoranthene 2.94E-09 1.11E-06 7.61E-06 0.00E+00 7.73E-07 9.39E-06 2.42E-07
Fluorene 2.75E-09 5.67E-06 2.92E-05 0.00E+00 7.21E-07 4.80E-05 9.30E-07
Formaldehyde 7.10E-04 7.35E-05 5.28E-02 1.18E-03 4.46E-01 1.93E-02 4.47E-01 3.76E-05
Indeno(123-cd)pyrene 1.76E-09 3.75E-07 0.00E+00 4.64E-07 0.00E+00 1.19E-08
Methanol 2.53E-03 0.00E+00 0.00E+00 2.14E-02 0.00E+00
N-Hexane 1.76E-03 1.11E-03 0.00E+00 4.64E-01 9.39E-03 0.00E+00
Naphthalene 1.30E-06 5.98E-07 7.44E-05 8.48E-05 8.17E-04 1.57E-04 6.30E-04 2.70E-06
PAH 2.20E-06 2.69E-05 1.68E-04 1.38E-03 0.00E+00 2.28E-04 5.35E-06
Phenanthrene 1.67E-08 1.04E-05 2.94E-05 0.00E+00 4.38E-06 8.80E-05 9.36E-07
Phenol 2.40E-05 0.00E+00 0.00E+00 2.03E-04 0.00E+00
Propylene Oxide 2.90E-05 1.82E-02 0.00E+00 0.00E+00 0.00E+00
Pyrene 4.90E-09 1.36E-06 4.78E-06 0.00E+00 1.29E-06 1.15E-05 1.52E-07
Styrene 2.36E-05 0.00E+00 0.00E+00 2.00E-04 0.00E+00
Tetrachloroethane 2.48E-06 0.00E+00 0.00E+00 2.10E-05 0.00E+00
Toluene 1.30E-04 3.33E-06 4.08E-04 4.09E-04 8.17E-02 8.76E-04 3.45E-03 1.30E-05
Vinyl Chloride 1.49E-05 0.00E+00 0.00E+00 1.26E-04 0.00E+00
Xylenes 6.40E-05 1.84E-04 2.85E-04 4.02E-02 0.00E+00 1.56E-03 9.08E-06

6.45E-01 4.85E-01 6.10E-01 1.24E-04

NOTE:  When emission factors for total PAHs are available, total PAHs are used to estimate total HAPs emissions rather than individual PAHs.
1 MMBtu/hr from Solar Titan 130 specification sheet
2 MMBtu/hr calculated from Caterpillar G3516 spec sheet, assuming 130 LE model, 7011 BTU/hp-hr, 1006 hp

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,3-Butadiene 4.30E-07
1,3-Dichloropropene
2-Methylnaphthalene 2.40E-05
2,2,4-Trimethylpentane
Acenaphthene 1.80E-06
Acenaphthylene 1.80E-06
Acetaldehyde 4.00E-05
Acrolein 6.40E-06
Anthracene 2.40E-06
Benz(a)anthracene 1.80E-06
Benzene 1.20E-05 2.10E-03
Benzo(a)pyrene 1.20E-06
Benzo(b)fluoranthene 1.80E-06
Benzo(e)pyrene
Benzo(g,h,i)perylene 1.20E-06
Benzo(k)fluoranthene 1.80E-06
Biphenyl
Carbon tetrachloride
Chlorobenzene
Chloroform
Chrysene 1.80E-06
Cyclopentane
Dibenz(a,h)anthracene 1.20E-06
Ethylbenzene 3.20E-05
Ethylene Dibromide
Fluoranthene 3.00E-06
Fluorene 2.80E-06
Formaldehyde 7.10E-04 7.50E-02
Indeno(123-cd)pyrene 1.80E-06
Methanol
N-Hexane 1.80E+00
Naphthalene 1.30E-06 6.10E-04
PAH 2.20E-06
Phenanthrene 1.70E-05
Phenol
Propylene Oxide 2.90E-05
Pyrene 5.00E-06
Styrene
Tetrachloroethane
Toluene 1.30E-04 3.40E-03
Vinyl Chloride
Xylenes 6.40E-05

NOTE:  When emission factors for total PAHs are available, total PAHs are used to estimate total HAPs emissions rather than individual PAHs.
1 MMBtu/hr from Solar Titan 130 specification sheet
2 MMBtu/hr calculated from Caterpillar G3516 spec sheet, assuming 130 LE model, 7011 BTU/hp-hr, 1006 hp

Emission Factors Emissions, tons/year


