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Tables presented in this Appendix are as follows:

Table 8.1B-1 COGEN Emission Calculations - Normal Operation
Table 8.1B-2 COGEN HAP Emission Estimates
Table 8.1B-3 STG Cooling Tower Emission Estimates
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Chevron Power Plant Replacement Project
Chevron Richmond Refinery
Table 8.1B-1 COGEN Emission Estimates

Assumptions

Maximum CTG/HRSG/DB Heat Input (MMBtu/Hr HH
Annual Operation (Hours/Year)
Daily Operation (Hours/Day)

Calculation Factors
F-Factor (DSCF/MMBtu)
BACT O2 (% Dry)

1 ppm NOx

1 ppm CO

1 ppm VOC

Emission Factors:
NOXx (ppmvd) at 15% O2
CO (ppmvd) 15% O2
VOC (ppmvd) 15% 02

NOx (Lb/MMBtu)
CO (Lb/MMBtu)

VOC (Lb/MMBtu)
SO2 (Lb/MMBtu)

840 From BAAQMD Permit Spreadsheet,
8760 Estimate, actual hours likely lower.
24 Estimate, actual hours likely lower.

8710 EPA Reference Method 19, Table 19-2 for Natural Gas.
15.0
1.191E-07 Ib/dscf at 0% O2
7.25E-08 Ib/dscf at 0% O2
4.14E-08 Ib/dscf at 0% O2 As methane.

Concentration @ Stack Conditions

2.5 BACT 2.5 ppmvd
4.0 BACT 4.0 ppmvd
2.0 BACT 2.0 ppmvd

0.0092 EPA Ref Method 19, Equation 19-1.
0.0090 EPA Ref Method 19, Equation 19-1.
0.0026 EPA Ref Method 19, Equation 19-1.
0.00045 Fuel Sulfur content of 0.164 gr S/100 CF fuel from BAAQMD Permit Spreadsheet.

PM10 (Lb/MMBtu) 0.00745098 From BAAQMD Permit Spreadsheet,
Emission Calculations
o Maximum
Emission Hourly Maximum 24-
Factors * Emissions  |hour Emissions Annual Emissions
Pollutants Ib/MMBtu Lb/Hr Lb/Day Lb/Year TPY

NOx 0.0092 7.74 185.79 67812 33.91
CcO 0.00897 7.54 180.93 66040 33.02
VOC 0.0026 2.16 51.73 18883 9.44
SO2 0.00045 0.38 9.07 3311 1.66
PM10 0.0075 6.26 150.21 54827 27.41
Note:

a. NOx emissions factors were calculated using Equation 19-1 in EPA Method 19 as following:

Emission factor of NOx (Ib/MMBtu) =Cd*Fd*[20.9/(20.9-%02d)]

where:

Cd = Pollutant Concentration, dry basis, 0% O2 (Ib/dscf) = ppm X (ppm to Ib/dscf conversion factor)

Fd = volume of combustion components per uint of heat content, 8710 dscf/MMBtu 0% O2

%02d = Concentration of O2 in Exhaust Gas, %

NOx ppm to Ib/dscf conversion factor: 1ppm NOx = 0.0000001194 Ib/dscf, at 0% O2), EPA Reference Method 19, Table 19-1



Chevron Power Plant Replacement Project

Chevron Richmond Refinery

Table 8.1B-2 COGEN HAP Emission Estimates

Calculation Factors:

Operating Hours for the Cogen

Gas Heat Content

Maximum CTG/HRSG/DB Heat Input

8760 Hours/Year
1020 MMBtu/MMSCF
840 MMBtu/Hr HHV

Emission Factor ®

Turbine Emissions

Compound ? CAS Number Ib/MMBtu lb/hr [b/yr TPY
Acetaldehyde 75-07-0 1.53E-05 1.29E-02 113 0.056
Ammonia @ 10 ppm slip 7664-41-7 4.49E-03 3.77E+00 33043 16.5
Arsenic 7440-38-2 8.50E-07 7.14E-04 6.3 0.003
Benzene 71-43-2 6.47E-05 5.43E-02 476 0.24
Benzo(a)pyrene 50-32-8 8.96E-08 7.53E-05 0.7 0.0003
Benzo(b)fluoranthene 205-99-2 4.04E-08 3.39E-05 0.3 0.0001
Benzo(k)fluoranthene 207-08-9 2.41E-08 2.02E-05 0.2 0.0001
Cadmium 7440-43-9 9.88E-07 8.30E-04 7.3 0.004
Copper 7440-50-8 4.21E-06 3.54E-03 31.0 0.02
Formaldehyde 50-00-0 1.11E-04 9.32E-02 817 0.41
Indeno(1,2,3-cd)pyrene 193-39-5 1.03E-07 8.65E-05 0.8 0.0004
Lead 7439-92-1 4.89E-06 4.11E-03 36.0 0.02
Manganese 7439-96-5 6.81E-06 5.72E-03 50.1 0.03
Mercury 7439-97-6 1.80E-07 1.51E-04 1.3 0.0007
Naphthalene 91-20-3 3.13E-07 2.63E-04 2.3 0.0012
Nickel 7440-02-0 9.42E-06 7.91E-03 69.3 0.03
Phenol 108-95-2 5.63E-06 4.73E-03 41.4 0.02
Selenium 7782-49-2 1.96E-08 1.65E-05 0.1 0.0001
Toluene 108-88-3 1.07E-04 8.99E-02 787 0.39
Xylenes 1330-20-7 3.73E-05 3.13E-02 274 0.14
Zinc 7440-66-6 2.08E-05 1.75E-02 153 0.08
Note:

a. Chevron Richmond Refinery BAAQMD Emission Spreadsheet (ToxicsNew R3 Presentation Used in BAAQMD

HRSA.xIs).

b. Maximum hourly emissions were calculated using the maximum hourly heat input.

¢. Annual emissions were calculated using the maximum hourly heat input for 8,760 hours.




Chevron Power Plant Replacement Project

Chevron Richmond Refinery
Table 8.1B-3 Steam Turbine (STG) Cooling Tower Criteria and HAP Emission Estimates

Calculation Factors:

Cooling Tower Recirculation Rate? 36,000 GPM 18,014,400 Pounds/Hr
Drift Eliminator Efficiency® 0.0050 Percent
Cooling Tower Drift 900.7 Pounds/Hr
Annual Operationg Hours 8760 hours/yr
Max. TDS for
Cooling Cooling Tower | Annual Cooling
Tower PM10/2.5 Tower PM10/2.5
Discharge Emissions Emissions
Component (mg/L) ? (Ib/hr) (ton/year)b
Total Dissolved Solids 5000 4.50 19.73

Cooling Tower Tower Toxic

Emissions Emissions
Toxic Compounds CAS Number (Ib/hr)? (Ib/yr)?
Bromine & compounds 5.40E-05 3.94E-01
Chlorine 7782-50-5 2.43E-05 1.77E-01
Chloroform 67-66-3 1.82E-03 1.33E+01

Note:

a. Data from email (5/2/2007) from Rob Johnston, Chevron Richmond Refinery.
b. Conservatively assumed that the annual average discharge concentrations would be the same as the maximum hourly data.



