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The following tables are provided in this appendix: 

 

Table 5.1A-1 Potential to Emit for the Existing Almond Power Plant CTG 

Table 5.1A-2 Emissions from the Existing Almond Power Plant Emergency Diesel Fire 
Pump Engine 

Table 5.1A-3 Emissions and Operating Parameters for the A2PP CTGs 

Table 5.1A-4 Calculation of Hourly, Daily and Annual Fuel Use 

Table 5.1A-5 Calculation of Hourly, Daily, Quarterly and Annual Criteria Pollutant 
Emissions 

Table 5.1A-6 Greenhouse Gas Emissions Calculations:  Plant Operations 

Table 5.1A-7 Calculation of Noncriteria Pollutant Emissions from the A2PP CTGs 

Table 5.1A-8 Calculation of Noncriteria Pollutant Emissions from the Existing Units 
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Table 5.1A-1
TID Almond 2 Power Plant
Potential to Emit for the Existing Almond Power Plant CTG

Pollutant EF, normal EF, startups EF, shutdowns
PE, max hour 

(lb/hr)
PE, max day 

(lb/day)
PE, annual 

(lb/year)
PM10 0.0044 lb/MMBtu N/A N/A 2 48 17,520
SOx 0.00285 lb/MMBtu N/A N/A 1.3 31.4 11,459
NOx 0.0110 lb/MMBtu 24.6 lb/event 4.1 lb/event 24.6 142.6 52,049
CO 0.0263 lb/MMbtu 40.8 lb/event 3.3 lb/event 40.8 367.1 136,413

VOC 0.0026 lb/MMBtu N/A N/A 1.2 28.6 10,454
NH3 15.1 lb/hr N/A N/A 15.1 362 132,130

EF:  Emission factor
PE:  Potential to emit
Max hourly heat input based on 459 MMBtu/hr
Source:  SJVAPCD, "Notice of Preliminary Decision-- Authority to Construct, N-3299, April 2003.



Table 5.1A-2
TID Almond 2 Power Plant
Emissions from the Existing Almond Power Plant Emergency Diesel Fire Pump Engine

Parameter
Power Output (bhp) 240 Device
Fuel Consumption (Btu/hp-hr) 6,700 Make
Higher Heating Value (Btu/gal) 135,100 Model
Fuel Density (lb/gal) 7.0 Fuel
Fuel Sulfur Content, wt 0.015%
Heat Input Rate (MMBtu/hr) 1.6
Exhaust  Rate (dscfm @ 15% O2) 872
Exhaust  Rate (dscfm @ 12% CO2) 317
Daily Operating Hours 24
Max. Annual Operating Hours 100
Historical Operating Hours 14.2

Exhaust Emission
Concentraton Factors Hourly Daily Annual

Pollutant (ppmvd @ 15% O2) (g/bhp-hr) (lb) (lb) (tons)
CO 388 2.78 1.5 35 0.07 1.04E-02
NOx 428 5.03 2.7 64 0.13 1.89E-02
PM10 ---->gr/dscf @ 12% O2 0.05 0.25 0.13 3 0.01 9.39E-04
SOx 2.9 0.0472 0.02 0.6 0.00 1.77E-04
VOC (as CH4) 227 0.93 0.49 12 0.02 3.49E-03

Notes

     
     

Actual 
Emissions 

(tons)

8.  SOx emission factor (in g/bhp-hr) was calculated from the fuel consumption rate (in Btu/hp-hr), the 
higher heating value (in Btu/gal), the fuel density (in lb/gal), and the fuel sulfur content (in weight %).  
9.  Hourly emissions were calculated from the emissions factor (in g/bhp-hr) and the power output (in 
bhp).  Daily and annual emissions were calculated from the hourly emissions and the corresponding 
operating hours.
10.  Exhaust CO, NOx, SOx, and VOC concentrations (in ppmvd @ 15% O2) were calculated from the 
hourly emission rates and the exhaust flow rate at the reference O2 or CO2 concentrations.  Exhaust PM 
and PM10 concentrations (in gr/dscf @ 12% CO2) were calculated from the hourly emission rates and 
the exhaust flow rate at the reference CO2 concentration.  

4.  Fuel sulfur content (in wt%) and annual operating hours are limited by the ATCM and PTO.  
5.  Heat input rate was calcuated from the power output (in bhp), fuel consumption rate (in Btu/hp-hr), 
and higher heating value (in Btu/gal).  
6.  Exhaust flow rates at reference concentrations were calculated from the heat input rate and F-factors 
from 40 CFR Part 60 Method 19.
7.  CO, NOx, PM10, and VOC emission factors (in g/bhp-hr) were obtained from Cummins exhaust 

Potential to Emit

1.  Power output (in bhp) was specified in the Permit to Operate.

11.  Historical operating hours are actual operating hours during 2006 and 2007.  Actual emissions are 
calculated from historical operating hours and hourly emission rates.

2.  Fuel consumption (in gal/hr) from Cummins engine spec.
3.  Fuel density (lb/gal) reflects the typical value for diesel.  

IC Engine
Cummins

6CTA8.3-F1
Diesel



Table 5.1A-3
TID Almond 2 Power Plant
Emissions and Operating Parameters for Each CTG

Case Cold Base Cold Low Avg. Base Avg. Low Hot Base Hot Low Standard
CTG Gross Power, MW 57.6 28.3 54.2 26.6 49.9 24.6 53.9
Ambient Temp, F 30 30 60 60 110 110 68
Turbine Load, %
Evap Cooler On/Off Off Off Off Off On Off On
CTG heat input, MMBtu/hr (HHV) 554.9 318.6 523.2 306.2 482.9 284.7 519.1
Turbine exhaust flow, lb/hr 1,181,561 799,342 1,123,597 753,908 1,074,513 724,632 1,121,948
Turbine exhaust flow, acfm 688,163 450,782 658,795 440,731 639,884 421,524 659,993
Turbine exhaust flow, dscfm 237,329 163,973 224,181 153,775 207,436 147,668 222,501
Turbine exhaust temp, F 877 846 881 890 878.3 882 881
Turbine exhaust, vol %
   O2 (dry) 14.02% 15.19% 14.03% 15.05% 14.05% 15.24% 14.04%
   CO2 (dry) 3.95% 3.29% 3.94% 3.37% 3.93% 3.26% 3.94%
   H2O 11.33% 8.64% 12.24% 9.42% 16.57% 9.59% 13.06%
Emissions
  NOx, ppmvd @ 15% O2 2.5 2.5 2.5 2.5 2.5 2.5 2.5
  NOx, lb/hr 5.02 2.88 4.74 2.77 4.37 2.58 4.70
  NOx, lb/MMBtu 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091
  NOx, lb/MW-hr 0.0872 0.1018 0.0873 0.1040 0.0875 0.1046 0.0872
  SO2, ppmvd @ 15% O2 0.56 0.56 0.56 0.56 0.56 0.56 0.56
  SO2, lb/hr 1.56 0.90 1.47 0.86 1.36 0.80 1.46
  SO2, lb/MMBtu 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028
  SO2, lb/MW-hr 0.0271 0.0316 0.0271 0.0323 0.0272 0.0325 0.0271
  CO, ppmvd @ 15% O2 4.0 4.0 4.0 4.0 4.0 4.0 4.0
  CO, lb/hr 4.89 2.81 4.61 2.70 4.26 2.51 4.58
  CO, lb/MMBtu 0.0088 0.0088 0.0088 0.0088 0.0088 0.0088 0.0088
  VOC, ppmvd @ 15% O2 2.00 2.00 2.00 2.00 2.00 2.00 2.00
  VOC, lb/hr 1.40 0.80 1.32 0.77 1.22 0.72 1.31
  VOC, lb/MMBtu 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
  PM10, lb/hr 2.5 2.5 2.5 2.5 2.5 2.5 2.5
  PM10, lb/MMBtu 0.0045 0.0078 0.0048 0.0082 0.0052 0.0088 0.0048
  PM10, gr/dscf 0.00123 0.00178 0.00130 0.00190 0.00141 0.00198 0.00131
  NH3, ppmvd@15% O2 10.0 10.0 10.0 10.0 10.0 10.0 10.0
  NH3, lb/hr 7.44 4.27 7.01 4.10 6.47 3.82 6.96



Table 5.1A-4
TID Almond 2 Power Plant
Calculation of Daily and Annual Fuel Use

Quarter 1
max. hour hrs/day hrs/qtr

Each Turbine 1 24 2160 554.9 523.2
Total, 3 Turbines 1 24 2160 1664.8 1569.6

MMBtu/hr MMBtu/day MMBtu/qtr
Each Turbine 554.9 13,318.3 1,130,112
Total, 3 Turbines 1664.8 39,954.8 3,390,337

Quarter  2
max. hour hrs/day hrs/qtr

Each Turbine 1 24 2184 554.9 523.2
Total, 3 Turbines 1 24 2184 1664.8 1569.6

MMBtu/hr MMBtu/day MMBtu/qtr
Each Turbine 554.9 13,318.3 1,142,669
Total, 3 Turbines 1664.8 39,954.8 3,428,008

Quarter  3
max. hour hrs/day hrs/qtr

Each Turbine 1 24 2208 554.9 523.2
Total, 3 Turbines 1 24 2208 1664.8 1569.6

MMBtu/hr MMBtu/day MMBtu/qtr
Each Turbine 554.9 13,318.3 1,155,226
Total, 3 Turbines 1664.8 39,954.8 3,465,678

Quarter  4
max. hour hrs/day hrs/qtr

Each Turbine 1 24 2208 554.9 523.2
Total, 3 Turbines 1 24 2208 1664.8 1569.6

MMBtu/hr MMBtu/day MMBtu/qtr
Each Turbine 554.9 13,318.3 1,155,226
Total, 3 Turbines 1664.8 39,954.8 3,465,678

Total
Max MMBtu/hr MMBtu/day MMBtu/yr

Each Turbine 554.9 13,318.3 4,583,234
Total, 3 Turbines 1,664.8 39,954.8 13,749,701

Avg Hourly Fuel 
Use, MMBtu

Avg Hourly Fuel 
Use, MMBtu

Avg Hourly Fuel 
Use, MMBtu

Avg Hourly Fuel 
Use, MMBtu

Operating Hours Max Hourly Fuel 
Use, MMBtu

Fuel Use

Fuel Use

Operating Hours Max Hourly Fuel 
Use, MMBtu

Fuel Use

Operating Hours Max Hourly Fuel 
Use, MMBtu

Operating Hours Max Hourly Fuel 
Use, MMBtu

Fuel Use

Fuel Use



Table 5.1A-5
TID Almond 2 Power Plant
Calculations for Maximum Hourly, Daily, Quarterly and Annual Criteria Pollutant Emissions

NOx, CO 
and VOC (1)

SOx,  PM10 
and NH3 (2)

Daily 2 22 22 24 per day
Q1 90 1980 2070 2160 per quarter
Q2 91 2002 2093 2184 per quarter
Q3 92 2024 2116 2208 per quarter
Q4 92 2024 2116 2208 per quarter

NOx SOx CO VOC PM10 NH3
Equipment (lbs/hr) (lbs/hr) (lbs/hr) (lbs/hr) (lbs/hr) (lbs/hr)

Gas Turbine, max hourly 5.02 1.56 4.89 1.40 2.50 7.44
Gas Turbine, average 4.74 1.47 4.61 1.32 2.50 7.01
Gas Turbine, startups/shutdowns 25.00 1.56 40.00 2.00 2.50 7.44

Max Max Max Max Max Max Total
Equipment lb/hr lb/day lb/Q1 lb/Q2 lb/Q3 lb/Q4 tons/yr

Gas Turbine, base 0.0 110.5 9,378.5 9,482.7 9,586.9 9,586.9 19.0
Gas Turbine, startups/shutdowns 25.0 50.0 2,250.0 2,275.0 2,300.0 2,300.0 4.6
Total, 3 CTGs only 75.0 481.6 34,885.4 35,273.0 35,660.6 35,660.6 70.7

Max Max Max Max Max Max Total
Equipment lb/hr lb/day lb/Q1 lb/Q2 lb/Q3 lb/Q4 tons/yr

Gas Turbine, base 1.6 34.3 3,045.6 3,079.4 3,113.3 3,113.3 6.2
Gas Turbine, startups/shutdowns 0.0 3.1 140.4 142.0 143.6 143.6 0.3
Total, 3 CTGs only 4.7 112.4 9,558.1 9,664.3 9,770.5 9,770.5 19.4

Max Max Max Max Max Max Total
Equipment lb/hr lb/day lb/Q1 lb/Q2 lb/Q3 lb/Q4 tons/yr

Gas Turbine, base 0.0 107.7 9,136.1 9,237.6 9,339.1 9,339.1 18.5
Gas Turbine, startups/shutdowns 40.0 80.0 3,600.0 3,640.0 3,680.0 3,680.0 7.3
Total, 3 CTGs only 120.0 563.0 38,208.3 38,632.9 39,057.4 39,057.4 77.5

Max Max Max Max Max Max Total
Equipment lb/hr lb/day lb/Q1 lb/Q2 lb/Q3 lb/Q4 tons/yr

Gas Turbine, base 0.0 30.8 2,616.4 2,645.5 2,674.6 2,674.6 5.3
Gas Turbine, startups/shutdowns 2.0 4.0 180.0 182.0 184.0 184.0 0.4
Total, 3 CTGs only 6.0 104.5 8,389.2 8,482.4 8,575.7 8,575.7 17.0

Max Max Max Max Max Max Total
Equipment lb/hr lb/day lb/Q1 lb/Q2 lb/Q3 lb/Q4 tons/yr

Gas Turbine, base 2.5 55.0 5,175.0 5,232.5 5,290.0 5,290.0 10.5
Gas Turbine, startups/shutdowns 0.0 5.0 225.0 227.5 230.0 230.0 0.5
Total, 3 CTGs only 7.5 180.0 16,200.0 16,380.0 16,560.0 16,560.0 32.9

Max Max Max Max Max Max Total
Equipment lb/hr lb/day lb/Q1 lb/Q2 lb/Q3 lb/Q4 tons/yr

Gas Turbine, base 7.4 163.7 14,518.8 14,680.1 14,841.5 14,841.5 29.4
Gas Turbine, startups/shutdowns 0.0 14.9 669.5 677.0 684.4 684.4 1.4
Total, 3 CTGs only 22.3 535.6 45,565.1 46,071.4 46,577.6 46,577.6 92.4

Notes:

2.  The calculation of quarterly and annual SOx, PM10 and ammonia emissions assumes that the CTG operates full time.

Assumptions for Daily and 
Quarterly Operations

1.  The calculation of quarterly and annual NOx, CO and VOC emissions assumes that a CTG is down for one hour prior to 
startup. Therefore, quarterly and annual emissions are calculated assuming 1 hour of startup and shutdown and 22 hours of 
baseload operation each day.

Total 
Hours

Hourly Emission Rates

Base Load Hours
Startup 
Hours

NH3 Emissions

NOx Emissions

SOx Emissions

CO Emissions

VOC Emissions

PM10/PM2.5 Emissions



Table 5.1A-6
TID Almond 2 Power Plant
Greenhouse Gas Emissions Calculations

CO2 CH4 N2O SF6 CO2 CH4 N2O
Each CTG 53.9 8760 4,583,234 475,072 242,316 4.12 0.46 -- 0.510 8.68E-06 9.65E-07
Total, 3 CTGs 161.7 8760 13,749,701 1,425,217 726,947 12.37 1.37 1.60E-03 0.510 8.68E-06 9.65E-07
CO2-Equivalent 726,947 259.87 426.24 38.35

Natural Gas GHG Emission Rates (2)

Emission 
Factor

CO2 (3) CH4 (4) N2O (4) SF6 (6)
Natural Gas 52.870 9.00E-04 1.00E-04 n/a

1 21 310 23,900

Notes: 1.  Based on annual average performance.

3.  Appendix A, Table 4; heat content 1000 to 1025 Btu/scf.
4.  Appendix A, Table 6.
5.  Appendix A, Table 2.

Rated 
Capacity, 

MW

6.  Sulfur hexafluoride (SF6) will be used as an insulating medium in 6 new breakers:  5 @ 115 kV and 1 @ 69 kV. Applicant's electrical engineer 
estimates the SF6 contained in these breakers as follows: 115 kV, 44-64 lb each; 69 kV, 25-33 lb each. Breaker manufacturers guarantee 
leakage rates below 1%, so a maximum leakage rate of 1% per year is assumed.

Operating 
Hours per 

year

Annual  
Fuel Use, 
MMBtu/yr 
(Note 1)

Maximum Emissions, 
metric tonnes/yrEstimated 

Gross MWh 
(Note 1)

Global Warming 
Potential (5)

2.  Calculation methods and emission factors from ARB, "Regulation for the Mandatory Reporting of Greenhouse Gas 
Emissions," December 5, 2007 (Staff's Suggested Modifications to the Originally Proposed Regulation Order Released 
October 19, 2007).  http://www.arb.ca.gov/cc/ccei/reporting/GHGReportRegUpdate12_05_07.pdf

Estimated Emissions, 
metric tonnes/MWh

Emission Factors, kg/MMBtu

Unit



Table 5.1A-7
TID Almond 2 Power Plant
Calculation of Noncriteria Pollutant Emissions from the CTGs

tpy tpy total,
per CTG 3 CTGs

Ammonia (4) 7.44 30.8 92.4
Propylene 7.68E-04 0.43 1.8 5.3
Hazardous Air Pollutants
Acetaldehyde 4.00E-05 2.22E-02 9.17E-02 0.3
Acrolein 6.40E-06 3.55E-03 1.47E-02 4.4E-02
Benzene 1.20E-05 6.66E-03 2.75E-02 0.1
1,3-Butadiene 4.30E-07 2.39E-04 9.85E-04 3.0E-03
Ethylbenzene 3.20E-05 1.78E-02 7.33E-02 0.2
Formaldehyde 7.10E-04 0.39 1.6 4.9
Hexane 2.58E-04 0.14 0.59 1.8
Naphthalene 1.30E-06 7.21E-04 3.0E-03 8.9E-03

9.00E-07 4.99E-04 2.1E-03 6.2E-03
Propylene oxide 2.9E-05 1.61E-02 0.07 0.2
Toluene 1.3E-04 7.21E-02 0.30 0.9
Xylene 6.4E-05 3.55E-02 0.15 0.4

0.71 2.9 8.8

Notes:
(1)  All factors except individual PAHs, hexane and propylene from Ventura County APCD
       emission factors (taken from AP-42, Table 3.1.3).
      Individual PAHs, hexane and propylene are CATEF mean results as AP-42
      does not include factors for these compounds. 
(2)  Based on maximum hourly turbine fuel use of 555                 MMBtu/hr (HHV) each
(3)  Based on total annual  fuel use of 4,583,234 MMBtu/yr each
(4)  Based on 10 ppm ammonia slip from SCR system.
(5)  Emission factors for individual PAHs (from CATEF) are adjusted proportionally so that
       sum of "Adjusted EF" plus naphthalene (1.30E-06, from AP-42, Table 3.1-3)
       equals Total PAH EF of 2.2 E-06 lb/MMBtu shown in AP-42, Table 3.1-3.

Mean EF Adjusted EF
(Note 1) (Note 5)

PAHs (as B(a)P)
Benzo(a)anthracene 2.25E-08 1.55E-07
Benzo(a)pyrene 1.38E-08 9.55E-08
Benzo(b)fluoranthrene 1.13E-08 7.76E-08
Benzo(k)fluoranthrene 1.10E-08 7.56E-08
Chrysene 2.51E-08 1.73E-07
Dibenz(a,h)anthracene 2.34E-08 1.61E-07
Indeno(1,2,3-cd)pyrene 2.34E-08 1.61E-07
Total 1.30E-07 9.00E-07

Maximum Hourly 
Emissions, lb/hr 

(2)

Total Annual Emissions (3)

Total HAPs

Compound

Emission 
Factor, 

lb/MMBtu (1)

PAHs (5)



Table 5.1A-8
TID Almond 2 Power Plant
Calculation of Noncriteria Pollutant Emissions from the Existing CTG

tpy (3)

Ammonia (4) 15.10 66.1
Propylene 7.68E-04 0.38 1.7
Hazardous Air Pollutants
Acetaldehyde 4.00E-05 1.98E-02 8.69E-02
Acrolein 6.40E-06 3.17E-03 1.39E-02
Benzene 1.20E-05 5.95E-03 2.61E-02
1,3-Butadiene 4.30E-07 2.13E-04 9.34E-04
Ethylbenzene 3.20E-05 1.59E-02 6.95E-02
Formaldehyde 7.10E-04 0.35 1.5
Hexane 2.58E-04 0.13 0.56
Naphthalene 1.30E-06 6.45E-04 2.8E-03

9.00E-07 4.46E-04 2.0E-03
Propylene oxide 2.9E-05 1.44E-02 0.06
Toluene 1.30E-04 6.45E-02 0.28
Xylene 6.40E-05 3.17E-02 0.14

0.64 2.8

Notes:
(1)  All factors except individual PAHs, hexane and propylene from Ventura County APCD
       emission factors (taken from AP-42, Table 3.1.3).
      Individual PAHs, hexane and propylene are CATEF mean results as AP-42
      does not include factors for these compounds. 
(2)  Based on maximum hourly turbine fuel use of 496                 MMBtu/hr (HHV) each
(3)  Based on total annual  fuel use of 4,344,960 MMBtu/yr each
(4)  Based on 25 ppm ammonia slip from SCR system.
(5)  Emission factors for individual PAHs (from CATEF) are adjusted proportionally so that
       sum of "Adjusted EF" plus naphthalene (1.30E-06, from AP-42, Table 3.1-3)
       equals Total PAH EF of 2.2 E-06 lb/MMBtu shown in AP-42, Table 3.1-3.

Mean EF Adjusted EF
(Note 1) (Note 5)

PAHs (as B(a)P)
Benzo(a)anthracene 2.25E-08 1.55E-07
Benzo(a)pyrene 1.38E-08 9.55E-08
Benzo(b)fluoranthrene 1.13E-08 7.76E-08
Benzo(k)fluoranthrene 1.10E-08 7.56E-08
Chrysene 2.51E-08 1.73E-07
Dibenz(a,h)anthracene 2.34E-08 1.61E-07
Indeno(1,2,3-cd)pyrene 2.34E-08 1.61E-07
Total 1.30E-07 9.00E-07

PAHs (5)

Total HAPs

Total Annual 
Emissions,

Compound

Emission 
Factor, 

lb/MMBtu (1)

Hourly 
Emissions, 

lb/hr (2)
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