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APPENDIX 5.1B

Calculation of Maximum Hourly, Daily, and Annual Emissions

(Criteria and Greenhouse Gas)

Tables presented in this Appendix are as follows:

Table 5.1B.1 Summary of Commissioning Emission Estimates

Table 5.1B.2 MPSA 501DA Performance Data

Table 5.1B.3 Summary of Start-Up and Shutdown Emission Estimates

Table 5.1B.4 Summary of Turbine Operation Emissions — Criteria Pollutants

Table 5.1B.5 Summary of Turbine Operation Emissions — Air Toxics

Table 5.1B.6 Facility Wide Natural Gas Fuel Use

Table 5.1B.7 Summary of Turbine Operation Emissions — Greenhouse Gas Pollutants

Table 5.1B.8 Summary of Unit 1 and Unit 2 Past Actual Emissions — Years 2006 - 2011

Table 5.1B.9 Summary of Vehicle Emissions Associated with Project Operation— Criteria
Pollutants and GHG

Table 5.1B.10 Equations Used to Calculate Criteria Pollutant and GHG Emissions

Table 5.1B.11 Vehicle Emission Factors for Operation - Criteria Pollutants

Table 5.1B.12 Vehicle Emission Factors for Operation — GHG



Huntington Beach Energy Project

Table 5.1B.1
Summary of Commissioning Emission Estimates
June 2012
Unabated Emission Rate (per turbine) Total Unabated Emissions (pounds per turbine) Reduction % Exhaust Emission Rate (per turbine) Total Emissions After Catalysts (pounds per turbine)
Duration |CTG Load Ibs/hr Ibs/hr Ibs/hr SCR CO Cat. VOC Cat. Ib/hr Ib/hr Ibs/hr

Activity [hr] [%)] Nox Cco vOoC NOXx co vOoC Reduction % | Reduction % | Reduction % NOXx Cco VOC NOXx co VOC SOx? PM10/2.5°
CTG Testing (Full Speed No Load, FSNL) 4 5 48.5 1709.1 383.8 194.1 6836.5 1535.3 0% 0% 0% 48.53 1709.13 383.83 194.1 6836.5 1535.3 7.9 18.0
Steam Blows’ 27 50 109.7 3169.4 373.1 2961.5 85573.6 10074.5 0% 0% 0% 109.69 3169.39 373.13 2961.5 85573.6 10074.5 53.2 121.5
Set Unit HRSG & Steam Safety Valves 16 100 41.9 28.4 1.7 671.2 454.0 27.4 0% 0% 0% 41.95 28.37 1.71 671.2 454.0 27.4 31.5 72.0
Steam Blows - Restoration 0.0 0.0 0.0 0.0 0.0 0.0 0% 0% 0% 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
DLN Emissions Tuning® 12 100 41.9 28.4 1.7 503.4 340.5 20.5 75% 75% 33% 10.49 7.09 1.15 125.8 85.1 13.7 23.6 54.0
Emissions Tuning® 12 70 31.3 21.2 1.7 375.5 254.0 20.5 75% 75% 33% 7.82 5.29 1.15 93.9 63.5 13.7 23.6 54.0
Emissions Tuning® 12 100 41.9 28.4 1.7 503.4 340.5 20.5 75% 75% 33% 10.49 7.09 1.15 125.8 85.1 13.7 31.7 114.0
Restart CTGs and run HRSG in Bypass Mode. STG Bypass
Valve Tuning. HRSG Blow Down and Drum Tuning 12 40 103.9 5490.2 240.8 1246.8 65882.3 2889.7 75% 75% 33% 25.97 1372.55 161.34 311.7 16470.6 1936.1 23.6 54.0
Restart CTGs and run HRSG in Bypass Mode. STG Bypass
Valve Tuning. HRSG Blow Down and Drum Tuning 12 75 32.8 22.2 1.7 393.0 265.9 20.5 75% 75% 33% 8.19 5.54 1.15 98.3 66.5 13.7 23.6 54.0
Restart CTGs and run HRSG in Bypass Mode Bypass Valve
Tuning. HRSG Blow Down and Drum Tuning 12 100 41.9 28.4 1.7 503.4 340.5 20.5 75% 75% 33% 10.49 7.09 1.15 125.8 85.1 13.7 23.6 54.0
Verify STG on Turning Gear; Establish Vacum in ACC Ext
Bypass Blowdown to ACC (combined blows) commence
tuning on ACC Controls; Finalize Bypass Valve Tuning 12 75 32.8 22.2 1.7 393.0 265.9 20.5 75% 75% 33% 8.19 5.54 1.15 98.3 66.5 13.7 23.6 54.0
Verify STG on Turning Gear; Establish Vacum in ACC Ext
Bypass Blowdown to ACC (combined blows) commence
tuning on ACC Controls; Finalize Bypass Valve Tuning 12 100 41.9 28.4 1.7 503.4 340.5 20.5 75% 75% 33% 10.49 7.09 1.15 125.8 85.1 13.7 23.6 54.0
CT Base Load Testing 12 75 32.8 22.2 1.7 393.0 265.9 20.5 75% 75% 33% 8.19 5.54 1.15 98.3 66.5 13.7 23.6 54.0
Pre-STG Roll Outage and Stack Emissions Test Equipment
Installation 0.0 0.0 0.0 0.0 0.0 0.0 0% 0% 0% 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
Load Test STG / Combine Cycle (3X1) 24 100 41.9 28.4 1.7 1006.7 681.0 41.0 75% 75% 33% 10.49 7.09 1.15 251.7 170.2 275 47.3 108.0
Combine Cycle testing 24 100 66.0 68.0 1.7 1584.0 1632.0 41.0 75% 75% 33% 16.50 17.00 1.15 396.0 408.0 27.5 47.3 108.0
STG Load Test 24 75 32.8 22.2 1.7 786.0 531.7 41.0 75% 75% 33% 8.19 5.54 1.15 196.5 132.9 275 47.3 108.0
Commissioning Duct Burners 24 100 41.9 28.4 5.0 1606.7 1641.0 120.0 75% 75% 33% 10.49 7.09 3.35 401.7 410.2 80.4 63.4 228.0
No Operation 0.0 0.0 0.0 0.0 0.0 0.0 0% 0% 0% 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
Install Temporary Emissions Test Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0% 0% 0% 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
Refire Unit with Duct Burners 12 100 41.9 28.4 1.7 803.4 820.5 20.5 75% 75% 33% 10.49 7.09 1.15 200.8 205.1 13.7 31.7 114.0
Source Testing & Drift Test Day 1-5
RATA / Pre-performance Testing/
Part 60/75 Certification and Source Testing 168 100 28.0 28.4 1.7 4704.0 4767.0 287.3 75% 75% 33% 7.00 7.09 1.15 1176.0 1191.7 192.5 387.2 1176.0
Water Wash & Performance preparation 24 100 41.9 28.4 1.7 1006.7 681.0 41.0 75% 75% 33% 10.49 7.09 1.15 251.7 170.2 27.5 47.3 108.0
Performance Testing 24 100 41.9 28.4 1.7 1006.7 681.0 41.0 75% 75% 33% 10.49 7.09 1.15 251.7 170.2 27.5 47.3 108.0
CALISO Certification 12 100 41.9 28.4 1.7 503.4 340.5 20.5 75% 75% 33% 10.49 7.09 1.15 125.8 85.1 13.7 31.7 114.0

Total Operating Hours 491 Total Ibs (per turbine) 8,282 112,882 14,121 1,064 2,930

Total tons (per turbine) 4.1 56 7 0.53 15

Notes: Total tons (per 3x1 block) 12.4 169 21.2 1.60 4.4

a. SOx and PM emissions based on the maximum unfired emission rates at 32F with the exception of Emissions Tuning at 100% load, Commissioning Duct Burners, Refire Unit with Duct Burners, half of the Source Testing
hours, Performance Testing, and CALISO Certification. For those activities, the maximum fired emission rates at 32F were used.

b. Steam blows of the first CTG are expected to last 40 hours at 50% load. It is expected that Steam Blows on the remaining two CTG's will last 20 hours (each) at 50% load

c. After Commissioning, tuning is expected to occurr twice a year
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Table 5.1B.2

MPSA 501DA Performance Data

June 2012

PEC Engineering Data - Combined Cycle

Case Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CTG Model 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA 501DA
CTG Fuel Type NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG
CTG Load 100 100 90 80 70 100 100 90 80 70 100 100 90 80 70
CTG Inlet Air Cooling Off Off Off Off Off On On Off Off Off On On Off Off Off
Ambient Temperature, F low low low low low Average Average Average Average Average High High High High High
HRSG Duct Firing Yes no no no no Yes no no no no Yes no no no no
Fuel Sulfur Content (grains/100 standard cubic feet) 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Ambient Conditions

Ambient Temperature, F 32 32 32 32 32 65.8 65.8 65.8 65.8 65.8 110 110 110 110 110
Ambient Relative Humidity, % 86.72 86.72 86.72 86.72 86.72 58.32 58.32 58.32 58.32 58.32 7.947 7.947 7.947 7.947 7.947
Atmospheric Pressure, psia 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68
Combustion Turbine Performance

CTG Inlet Air Conditioning Effectiveness, % 0 0 0 0 0 85 85 0 0 0 85 85 0 0 0
CTG Compressor Inlet Dry Bulb Temperature, F 32 32 32 32 32 58.07 58.07 65.8 65.8 65.8 73.19 73.19 110 110 110
CTG Compr. Inlet Relative Humidity, % 85.89 85.89 85.89 85.89 85.89 92.22 92.22 57.76 57.76 57.76 71.96 71.96 7.869 7.869 7.869
Inlet Loss, in. H20 3.866 3.866 3.523 3.2 2.894 3.995 3.995 3.597 3.284 2.99 4.345 4.345 3.754 3.502 3.253
Exhaust Loss, in. H20 21.05 18.07 15.65 13.47 11.51 19.19 16.37 13.84 11.99 10.33 18.11 15.4 11.98 10.7 9.48
CTG Load Level (percent of Base Load) 100 100 90 80 70 100 100 90 80 70 100 100 90 80 70
Gross CTG Output, kW 131,469 132,256 119,789 107,090 94,196 121,048 121,840 107,448 96,132 84,616 114,505 115,264 90,713 81,151 71,450
Gross CTG Heat Rate, Btu/kWh (LHV) 10,005 9,964 10,180 10,471 10,863 10,194 10,149 10,433 10,736 11,148 10,344 10,298 10,921 11,307 11,811
Gross CTG Heat Rate, Btu/lkWh (HHV) 11,106 11,060 11,300 11,623 12,058 11,315 11,265 11,581 11,917 12,374 11,482 11,431 12,122 12,551 13,110
Net CTG Output, kW 131,226 132,013 119,546 106,847 93,953 120,805 121,597 107,205 95,889 84,373 114,262 115,021 90,470 80,908 71,207
Net CTG Heat Rate, Btu/kWh (LHV) 10,024 9,982 10,201 10,495 10,891 10,215 10,169 10,457 10,763 11,180 10,366 10,320 10,950 11,341 11,851
Net CTG Heat Rate, Btu/kWh (HHV) 11,126 11,080 11,323 11,649 12,089 11,338 11,288 11,607 11,947 12,410 11,506 11,455 12,155 12,589 13,155
CTG Heat Input, MMBtu/h (LHV) 1,330 1,330 1,208 1,077 983 1,245 1,245 1,128 1,024 918 1,199 1,199 987 899 818
CTG Heat Input, MMBtu/h (HHV) 1,498 1,498 1,361 1,213 1,108 1,403 1,403 1,270 1,154 1,034 1,350 1,350 1,112 1,013 921
CTG Exhaust Flow, 10° Ib/h 3355.8 3355.8 3038.4 2690.4 2443.1 3179.2 3179.2 2907.2 2652.6 2338.4 3073.0 3073.0 2635.9 2410.8 2154.7
CTG Exhaust Temperature, F 992.0 992.0 987.0 996.0 1022.0 1009.0 1009.0 1010.0 1016.0 1044.0 1015.0 1015.0 1028.0 1024.0 1066.0
Fuel Sulfur Content (grains/100 standard cubic feet) 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Duct Burner Fuel

Duct Burner Heat Input, MMBtu/h (LHV) 450 0 0 0 0 450 0 0 0 0 450 0 0 0 0
Duct Burner Heat Input, MMBtu/h (HHV) 507 0 0 0 0 507 0 0 0 0 507 0 0 0 0
Total Duct Burner Fuel Flow, Ib/h 21,794 0 0 0 0 21,794 0 0 0 0 21,794 0 0 0 0
Duct Burner Fuel LHV, Btu/lb 20,648 0 0 0 0 20,648 0 0 0 0 20,648 0 0 0 0
Duct Burner Fuel HHV, Btu/lb 23,263 0 0 0 0 23,263 0 0 0 0 23,263 0 0 0 0
Fuel Sulfur Content (grains/100 standard cubic feet) 0.75 0 0 0 0 0.75 0 0 0 0 0.75 0 0 0 0
Duct Burner Emissions

Duct Burner NOx, Ib/MMBtu (HHV) 0.08 0 0 0 0 0.08 0 0 0 0 0.08 0 0 0 0
Duct Burner CO, Ib/MMBtu (HHV) 0.05 0 0 0 0 0.05 0 0 0 0 0.05 0 0 0 0
Duct Burner VOC (as CH4), Ib/MMBtu (HHV) 0.01 0 0 0 0 0.01 0 0 0 0 0.01 0 0 0 0
Duct Burner PM10, Ib/MMBtu (HHV) (front and back half catch) 0.01 0 0 0 0 0.01 0 0 0 0 0.01 0 0 0 0
Assumed SO2 oxidation rate in Duct Burner for SO3 calculation, vol% 10% 0 0 0 0 10% 0 0 0 0 10% 0 0 0 0
Total SO2, Ib/h from Duct Burner Fuel only (after SO2 oxidation) 0.96 0 0 0 0 0.96 0 0 0 0 0.96 0 0 0 0
Total SO3, Ib/h from Duct Burner Fuel only (after SO2 oxidation) 0.13 0 0 0 0 0.13 0 0 0 0 0.13 0 0 0 0
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Table 5.1B.2

MPSA 501DA Performance Data
June 2012

PEC Engineering Data - Combined Cycle
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Case Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Stack Emissions
Catalyst Inlet Exhaust Analysis - %Mole Basis - Wet
Ar 0.93 0.94 0.94 0.94 0.94 0.92 0.93 0.94 0.94 0.94 0.92 0.93 0.94 0.94 0.94
Cco2 4.41 3.32 3.30 3.30 3.33 4.42 3.27 3.21 3.20 3.25 4.43 3.25 3.10 3.09 3.14
H20 9.12 6.99 6.96 6.98 7.02 10.09 7.87 7.48 7.45 7.56 10.59 8.29 6.76 6.73 6.82
N2 74.24 75.08 75.08 75.10 75.07 73.49 74.36 74.61 74.61 74.57 73.12 74.01 75.10 75.11 75.08
02 11.30 13.67 13.72 13.68 13.64 11.07 13.57 13.77 13.79 13.68 10.94 13.52 14.09 14.13 14.02
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
SO2, Ib/hr (after SO2 oxidation) 3.81 2.85 2.59 2.30 2.10 3.63 2.67 2.41 2.19 1.96 3.53 2.57 2.11 1.92 1.75
SO3, Ib/hr (after SO2 oxidation) 0.53 0.40 0.36 0.32 0.29 0.50 0.37 0.34 0.30 0.27 0.49 0.36 0.29 0.27 0.24
Stack Exit Temperature, F 362.7 393.6 387.2 380.7 373.7 358 388.3 380.2 374 368 358.9 389.3 377.2 373.5 369.7
Stack Diameter, ft (estimated) 18 18 18
Stack Flow, 10° Ib/h 3377.6 3355.8 3038.4 2690.4 2443.1 3201.0 3179.2 2907.2 2652.6 2338.4 3094.8 3073.0 2635.9 2410.8 2154.7
Stack Flow, 10° acfm 1209.7 1250.2 1120.0 978.4 878.1 1132.4 1180.7 1067.6 964.1 838.7 1093.4 1138.8 954.1 864.8 773.6
Stack Exit Velocity, ft/s 79.2 81.9 73.4 64.1 57.5 74.2 77.3 69.9 63.1 54.9 71.6 74.6 62.5 56.6 50.7
NOXx (Catalyst inlet), ppmvd (dry, 15% O2) 12.34 9.00 9.00 9.00 9.00 12.56 9.00 9.00 9.00 9.00 12.91 9.00 9.00 9.00 9.00
CO (Catalyst inlet), ppmvd (dry, 15% O2) 13.23 10.00 10.00 10.00 10.00 13.45 10.00 10.00 10.00 10.00 13.78 10.00 10.00 10.00 10.00
\VOC (Catalyst inlet), ppmvd (dry, 15% O2) 2.78 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.08 1.00 1.00 1.00 1.00
Stack NOx Emissions with the Effects of Selective Catalytic Reduction (SCR)
NOx, ppmvd (dry, 15% O2) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
NOx, ppmvd (dry) 2.87 2.10 2.09 2.10 2.11 2.91 2.07 2.04 2.03 2.07 2.94 1.99 1.96 1.95 1.98
NOXx, ppmvw (wet) 2.61 1.95 1.94 1.95 1.96 2.62 1.91 1.89 1.88 1.91 2.62 1.85 1.83 1.82 1.85
NOX, Ib/h as NO2 14.30 10.59 9.52 8.48 7.75 13.63 9.85 8.88 8.07 7.24 13.25 9.19 7.78 7.08 6.43
NOXx, Ib/MMBtu (LHV) as NO2 (incl. duct burner fuel) 0.0080 0.0080 0.0079 0.0079 0.0079 0.0080 0.0079 0.0079 0.0079 0.0079 0.0080 0.0077 0.0079 0.0079 0.0079
NOX, Ib/MMBtu (HHV) as NO2 (incl. duct burner fuel) 0.0071 0.0071 0.0070 0.0070 0.0070 0.0071 0.0070 0.0070 0.0070 0.0070 0.0071 0.0068 0.0070 0.0070 0.0070
SCR NHS3 slip, ppmvd (dry, 15% O2) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
SCR NH3 slip, Ib/h 13.21 9.79 8.80 7.84 7.16 12.60 9.10 8.21 7.46 6.69 12.24 8.49 7.19 6.54 5.94
Ammonia Use, Ib/h 256.33 148.51 133.55 118.95 108.70 247.01 138.91 124.55 113.19 101.54 241.66 132.59 109.09 99.21 90.17
Stack CO Emissions with the Effects of Catalytic Reduction (CO Catalyst)
CO, ppmvd (dry, 15% 0O2) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
CO, ppmvd (dry) 2.87 2.10 2.09 2.10 2.11 2.91 2.07 2.04 2.03 2.07 2.94 1.99 1.96 1.95 1.98
CO, ppmvw (wet) 2.61 1.95 1.94 1.95 1.96 2.62 1.91 1.89 1.88 1.91 2.62 1.85 1.83 1.82 1.85
CO, Ib/h 8.70 6.45 5.80 5.16 4.72 8.30 5.99 5.41 4.91 4.41 8.07 5.59 4.74 4.31 3.91
CO, Ib/MMBtu (LHV) (incl. duct burner fuel) 0.0049 0.0048 0.0048 0.0048 0.0048 0.0049 0.0048 0.0048 0.0048 0.0048 0.0049 0.0047 0.0048 0.0048 0.0048
CO, Ib/MMBtu (HHV) (incl. duct burner fuel) 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043 0.0041 0.0043 0.0043 0.0042
Stack SO2 Emissions
Assumed SO2 oxidation rate in CO Catalyst for SO3 calculation, vol% 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Assumed SO2 oxidation rate in SCR for SO3 calculation, vol% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SO2, ppmvd (dry, 15% O2) 0.27 0.27 0.27 0.27 0.27 0.26 0.27 0.27 0.27 0.27 0.27 0.28 0.27 0.27 0.27
SO2, ppmvd (dry) 0.38 0.28 0.28 0.28 0.29 0.39 0.28 0.28 0.27 0.28 0.39 0.28 0.27 0.26 0.27
SO2, ppmvw (wet) 0.35 0.26 0.26 0.26 0.27 0.35 0.26 0.26 0.25 0.26 0.35 0.26 0.25 0.25 0.25
SO2, Ib/h 2.64 1.97 1.79 1.60 1.46 2.51 1.85 1.67 1.52 1.36 2.45 1.78 1.46 1.33 1.21
SO2, Ib/MMBtu (LHV) (incl. duct burner fuel) 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
S0O2, Ib/MMBtu (HHV) (incl. duct burner fuel) 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013 0.0013
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Table 5.1B.2

MPSA 501DA Performance Data
June 2012

PEC Engineering Data - Combined Cycle

Case Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Stack VOC Emissions with the Effects of Catalytic Reduction (CO Catalyst)
VOC, ppmvd (dry, 15% O2) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
VOC, ppmvd (dry) 1.44 1.05 1.04 1.05 1.06 1.45 1.03 1.02 1.02 1.03 1.47 0.99 0.98 0.97 0.99
VOC, ppmvw (wet) 1.30 0.98 0.97 0.98 0.98 1.31 0.96 0.94 0.94 0.96 1.31 0.93 0.91 0.91 0.92
VOC, Ib/h as CH4 (includes VOC correction as applied to CTG) 2.49 1.84 1.66 1.48 1.35 2.37 1.71 1.54 1.40 1.26 2.30 1.60 1.35 1.23 1.12
VOC, Ib/MMBtu (LHV) (incl. duct burner fuel) 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0013 0.0014 0.0014 0.0014
VOC, Ib/MMBtu (HHV) (incl. duct burner fuel) 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 0.0012
PM Emissions from the GT and Duct Burner
PM10 Emissions - Front and Back Half Catch
PM10, Ib/h 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
PM10, Ib/h (from the Burner) 5.00 0 0 0 0 5.00 0 0 0 0 5.00 0 0 0 0
PM10, Ib/h (total from GT and Burner) 9.50 4.50 4.50 4.50 4.50 9.50 4.50 4.50 4.50 4.50 9.50 4.50 4.50 4.50 4.50
PM10, Ib/MMBtu (LHV) (incl. duct burner fuel) 0.0053 0.0034 0.0037 0.0042 0.0046 0.0056 0.0036 0.0040 0.0044 0.0049 0.0058 0.0038 0.0046 0.0050 0.0055
PM10, Ib/MMBtu (HHV) (incl. duct burner fuel) 0.0047 0.0030 0.0033 0.0037 0.0041 0.0050 0.0032 0.0035 0.0039 0.0044 0.0051 0.0033 0.0040 0.0044 0.0049
PM2.5 Emissions - Front and Back Half Catch
PM2.5, Ib/h 9.50 4.50 4.50 4.50 4.50 9.50 4.50 4.50 4.50 4.50 9.50 4.50 4.50 4.50 4.50
PM2.5, Ib/MMBtu (LHV) (incl. duct burner fuel) 0.0053 0.0034 0.0037 0.0042 0.0046 0.0056 0.0036 0.0040 0.0044 0.0049 0.0058 0.0038 0.0046 0.0050 0.0055
PM2.5, Ib/MMBtu (HHV) (incl. duct burner fuel) 0.0047 0.0030 0.0033 0.0037 0.0041 0.0050 0.0032 0.0035 0.0039 0.0044 0.0051 0.0033 0.0040 0.0044 0.0049
Total Effects of SO2 Oxidation
Total SO2 to SO3 conversion rate for SO3 calculation, %vol 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7
Total Amount of SO2 converted to SO3 for SO3 calculation, Ib/h 1.17 0.87 0.79 0.71 0.65 1.11 0.82 0.74 0.67 0.60 1.08 0.79 0.65 0.59 0.54
Maximum Stack Ammonium Sulfate [(NH4)2-(SO4)] (assuming 100% conversion from SO3), Ib/h 3.29 2.45 2.23 1.99 1.81 3.13 2.30 2.08 1.89 1.69 3.04 2.21 1.82 1.66 1.51
Maximum Stack H2SO4 (assuming 100% conversion from SO3 to H2S04), Ib/h 2.44 1.82 1.65 1.48 1.35 2.32 1.71 1.54 1.40 1.26 2.26 1.64 1.35 1.23 1.12

. The dry air composition used is 0.98% Ar, 78.03% N2 and 20.99%02

. The CTG performance and emissions are based on MHI data
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. Sulfur content in fuel gas is assumed to be 0.75 grains/100 SCF.
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. GT Sulfur emissions are assumed to be 90% SO2 and 10% SO3
. Burner Sulfur emissions are assumed to be 90% SO2 and 10% SO3
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. It is assumed that the Burner converts 0% SO2 from GT to SO3
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. Itis assumed that the SCR catalyst converts 1% SO2 to SO3
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. Estimates for SO2 account for reduction due to oxidation to SO3

. The O2 reduction in the CO catalyst is negligible and not included in the analysis.

The H20 increase in the SCR catalyst is negligible and not included in the analysis.

Ammonium sulfates created downstream of the SCR are included in front half particulates and front&back half particulates. The assumption that 100% SO3 is converted to ammonium sulfates results in "worst case" particulate emissions.
Where manufacturer data of Ib/h of pollutant emissions were available, the manufacturer's estimate was used in the summary table.

. SCR and CO Catalyst are included for emission reduction and are designed to control NOx and CO emissions. VOC conversion across the CO catalyst is assumed to be 68%.

. Itis assumed that the CO catalyst converts 30% SO2 to SO3 and 30% NO to NO2

. Ammonia use is calculated with 19% aqueous ammonia and factors in ammonia slip

. Standard conditions are defined as 59° F, 14.696 psia, Norm conditions are defined as 32° F, 14.696 psia.

. Burner emissions are assumed to be .08 Ib/MMBtu Nox, 0.05 Ib/MMBtu CO, and 0.01 Ib/MMBtu each of VOC and PM10

Page 3 of 3

. The emissions estimates shown in the table above are per stack. Emission estimates are expected and do not include any margin. Permitting margins should be applied by permitting engineer.

. CO catalyst is assumed to be located within the HP evaporator in the HRSG and hence a typical SO, oxidation rate of 30% in CO catalyst was used for emission estimates. Permitting engineer should apply necessary margins if the assumed SO2 oxidation rate in CO catalyst varies from 30%.
. SO3 and subsequent PM10 and PM2.5 values are to be calculated based on the SO2 to SO3 conversion rates noted for the CTG, duct burner, SCR and CO catalyst.
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Table 5.1B.3

Summary of Start-Up and Shutdown Emission Estimates
June 2012

Engineering Estimate Version (4/3/2012)

3x1 MHI 501DA Combustion Turbine Steady State”
NOx co voc Nox*® | co® | voc*® NOx co voc
Start Up Ib/Event | Ib/Event | Ib/Event Ib/hr Ib/hr Ib/hr  |min/event events/day |events/month Ib/min Ib/min Ib/min
Cold (per turbine) 28.7 116 27.9 25.5 115.3 25.9 90 1 5 NA NA NA
Warm (per turbine) 16.6 46.0 21.0 23.2 50.0 216 325 2 25 0.24 0.15 0.022
Hot (per turbine) 16.6 33.6 20.4 23.2 37.6 21.0 325 0 60 0.24 0.15 0.022
Shutdown(per turbine) 9.0 453 31.0 17.8 50.7 31.8 10 3 90 0.18 0.11 0.016

*The hourly NOx, CO, and VOC emission rates for a cold start are estimated assuming the SCR and catalyst are functional within 60 minutes. Therefore, the equation is conservatively estimated as
Ib/hr = Ib/event - lowest hourly emission rate * 30 minutes / 60 minutes for a 90 minute startup.

The NOx, CO, and VOC emissions for the balance of the hour for a warm and hot start event were based on the hourly emission rate for 100 percent load, with duct burner firing, at 32F. The balance of the hour for shutdown is

based on 100 percent load, without duct burner firing, at 32F.

PEC Engineering Data

HBEP Cold Startup Emissions 4.3.2012

Total CO Emissions per GT During Cold Startup (0 to 90 minutes) (Ibs) 115.9
Total VOC Emissions per GT During Cold Startup (0 to 90 minutes) (lbs) 27.9
Total NOx Emissions per GT During Cold Startup (0 to 90 minutes) (Ibs) 28.7

1. GT Startup emissions taken from Mitsubishi Power Systems Americas (MPSA) provided Combined Cycle Startup Emissions table plus a 10% increment to account for temperature variations of startup.

2. Itis assumed that no NOx emission reductions occur from 0 to 12.5 minutes. NOx reduction during the interval from 12.5 minutes to 90 minutes is estimated to be 71%.
3. CO reduction percentage during GT startup is assumed to be 36%. VOC reduction percentage during GT startup is assumed to be 9%.

HBEP Warm Startup Emissions 4.3.2012

Total CO Emissions per GT to Emissions Compliance (0 to 32.5 minutes) (Ibs) 46
Total VOC Emissions per GT to Emissions Compliance (0 to 32.5 minutes) (Ibs) 21
Total Nox Emissions per GT to Emissions Compliance (0 to 32.5 minutes) (lbs) 16.6

1. GT Startup emissions taken from Mitsubishi Power Systems Americas (MPSA) provided Combined Cycle Startup Emissions table plus a 10% increment to account for temperature variations of startup.

2. Itis assumed that no NOx emission reductions occur from 0 to 12.5 minutes. NOx reduction during the interval from 12.5 minutes to 32.5 minutes is estimated to be 68.5%.
3. CO reduction percentage during GT startup is assumed to be 76%. VOC reduction percentage during GT startup is assumed to be 28%.

HBEP Hot Startup Emissions 4.3.2012

Total CO Emissions per GT to Emissions Compliance (0 to 32.5 minutes) (Ibs) 33.6
Total VOC Emissions per GT to Emissions Compliance (0 to 32.5 minutes) (Ibs) 20.4]
Total Nox Emissions per GT to Emissions Compliance (0 to 32.5 minutes) (lbs) 16.6

1. GT Startup emissions taken from Mitsubishi Power Systems Americas (MPSA) provided Combined Cycle Startup Emissions table plus a 10% increment to account for temperature variations of startup.

2. Itis assumed that no NOx emission reductions occur from 0 to 12.5 minutes. NOx reduction during the interval from 12.5 minutes to 32.5 minutes is estimated to be 68.5%.
3. CO reduction percentage during GT startup is assumed to be 80%. VOC reduction percentage during GT startup is assumed to be 30%.
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HBEP Shutdown Emissions 4.3.2012

Total CO Emissions During GT Shutdown (lbs) 45.3
Total VOC Emissions During GT Shutdown (lbs) 31
Total Nox Emissions During GT Sshutdown (Ibs) 9

1. GT Startup emissions taken from Mitsubishi Power Systems Americas (MPSA) provided Combined Cycle Startup Emissions table plus a 10% increment to account for temperature variations of startup.
2. Estimated NOx emission assume a 30% catalyst reduction during shutdown.
3. CO reduction is assumed to be 80% during the shutdown. VOC reduction is assumed to be 30% during the shutdown.

Page 2 of 2
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Table 5.1B.4

Summary of Turbine Operation Emissions — Criteria Pollutants

June 2012

Scenario 1 2 8 4 3 6 7 8 9 10 11 12 13 14
Ambient Temperature (°F) 32 32 32 32 32 65.8 65.8 65.8 65.8 65.8 110 110 110 110
Relative Humidity (%) 86.72 86.72 86.72 86.72 86.72 58.32 58.32 58.32 58.32 58.32 7.947 7.947 7.947 7.947
Load (%) 100 100 90 80 70 100 100 90 80 70 100 100 El) 80
Duct Burner Firing? Yes no no no no Yes no no no no Yes no no no
Fuel Input (MMBtu/hr HHV) 2,005 1,498 1,361 1,213 1,108 1,910 1,403 1,270 1,154 1,034 1,857 1,350 1,112 1,013
NO, Emissions

per turbine (Ib/hr)° 14.30 10.59 9.52 8.48 7.75 13.63 9.85 8.88 8.07 7.24 13.25 9.19 7.78 7.08
per turbine (Ib/day)b 388 310 288 266 251 374 295 275 258 240 366 281 252 237
per turbine (Ib/month)* - 10208 9686 9176 8818 - 9719 9248 8851 8445 - 9326 8638 8292
all turbines (Ib/month)® - 61249 58115 55058 52911 - 58317 55489 53109 50670 - 55957 51825 49755
per turbine (Ib/year)* - - - - - - 81854 77040 72987 68834 - - - -
per turbine (ton/year)* - - - - - - 40.9 38.5 36.5 34.4 - - - -
all turbines (ton/year)® - - - - - - 245.6 231.1 219.0 206.5 - - - -
CO Emissions

per turbine (Ib/hr)? 8.70 6.45 5.80 5.16 4.72 8.30 5.99 5.41 491 4.41 8.07 5.59 4.74 4.31
per turbine (Ib/day)b 526 479 465 452 443 517 469 457 447 436 513 461 443 434
per turbine (Ib/month)® - 12597 12279 11969 11751 - 12299 12013 11771 11524 - 12060 11641 11431
all turbines (Ib/month)® - 75582 73674 71813 70506 - 73796 72075 70626 69142 - 72360 69845 68585
per turbine (Ib/year)® - - - - - - 92992 90062 87595 85068 - - - -
per turbine (ton/year)* - - - - - - 46.5 45.0 43.8 42.5 - - - -
all turbines (ton/year)* - - - - - - 279.0 270.2 262.8 255.2 - - - -
VOC Emissions

per turbine (lb/hr)? 2.49 1.84 1.66 1.48 1.35 2.37 1.71 1.54 1.40 1.26 2.30 1.60 1.35 1.23
per turbine (Ib/day)b 215 201 198 194 191 212 199 195 192 189 211 196 191 189
per turbine (Ib/month)* - 6043 5952 5863 5801 - 5958 5876 5807 5736 - 5889 5769 5709
all turbines (Ib/month)® - 36256 35711 35179 34806 - 35746 35254 34840 34416 - 35335 34617 34257
per turbine (Ib/yealr)d - - - - - - 43750 42913 42208 41486 - - - -
per turbine (ton/year)d - - - - - - 219 21.5 211 20.7 - - - -
all turbines (ton/year)d - - - - - - 131.3 128.7 126.6 124.5 - - - -
SO, Emissions

per turbine (Ib/hr)? 2.64 1.97 1.79 1.60 1.46 251 1.85 1.67 1.52 136 2.45 1.78 1.46 133
per turbine (Ib/day)b 63 47 43 38 35 60 44 40 36 33 59 43 35 32
per turbine (Ib/month)® - 1592 1491 1382 1305 - 1498 1424 1338 1251 - 1483 1308 1235
all turbines (Ib/month)® - 9549 8944 8292 7829 - 8990 8545 8030 7504 - 8898 7849 7409
per turbine (Ib/year)® - - - - - - 4371 4052 3772 3486 - - - -
per turbine (ton/year)* - - - - - - 2.2 2.0 1.9 17 - - - -
all turbines (ton/year)* - - - - - - 13.1 12.2 113 10.5 - - - -
PM Emissions

per turbine (Ib/hr)° 9.50 4.50 4.50 4.50 4.50 9.50 4.50 4.50 4.50 4.50 9.50 4.50 4.50 4.50
per turbine (Ib/day)b 228 108 108 108 108 228 108 108 108 108 228 108 108 108
per turbine (Ib/month)* - 4278 4278 4278 4278 - 4278 4278 4278 4278 - 4278 4278 4278
all turbines (Ib/month)® - 25668 25668 25668 25668 - 25668 25668 25668 25668 - 25668 25668 25668
per turbine (Ib/yealr)d - - - - - - 35993 35993 35993 35993 - - - -
per turbine (ton/year)d - - - - - - 18.0 18.0 18.0 18.0 - - - -
all turbines (ton/year)d - - - - - - 108.0 108.0 108.0 108.0 - - - -

*The hourly emission rates are for the turbine in normal operation only (i.e., excludes startup or shutdown emissions).

®The daily emission rates include the number of daily starts and stops on the SU-SD Emissions tab (1 cold, 2 warm, and 3 shutdown per day)

“The monthly emission rates assume 31 days and include the number of monthly starts and stops on the SU-SD Emissions tab (5 cold, 25 warm, 60 hots, and 90 shutdown per month) and 186 hours of
duct burner firing at 100% load.

9 The annual emission rate assumes 5,000 hours of operation without duct burner firing, 1,200 hours of duct burner firing at 100% load, and the balance of startup/shutdowns.

15
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Table 5.1B.5

Summary of Turbine Operation Emissions — Air Toxics

June 2012

Assume:

Maximum Heat Input Case:

Total Operations (per turbine w/o DB -includes

startup and shutdown hours)

Total Operations (per turbine w/ DB)

Gas Heat Content

Maximum Hourly Heat Input (per turbine w/o DB )
Maximum Hourly Heat Input (per turbine w/ DB)
Ave Annual Heat Input (per turbine w/o DB)

Ave Annual Heat Input (per turbine w/ DB)

Baseload operation with duct burners firing

5465 hr/yr

1200 hr/yr

1020 MMBtu/MMSCF
1498 MMBtu/Hr (HHV)
2005 MMBtu/Hr (HHV)
1403 MMBtu/Hr (HHV)
1910 MMBtu/Hr (HHV)

Proposed Project

Emission Factor

Emissions (per Turbine)

Emissions (Facility Total)

Compound (Lb/MMCF)? (Lb/MMBTU) Ib/hr lb/yr TPY Ib/hr lb/yr TPY
Ammoniab 5 ppm - 13.2 83956 42.0 79.3 503737 251.9
Acetaldehyde 0.137 1.34E-04 0.269 1338 0.669 1.62 8026 4.01
Acrolein 0.0189 1.85E-05 0.037 185 0.092 0.223 1107 0.554
Benzene 0.0133 1.30E-05 0.026 130 0.065 0.157 779 0.390
1,3-Butadiene 0.000127 1.25E-07 0.00025 1.24 0.00062 0.0015 7.44 0.0037
Ethylbenzene 0.0179 1.75E-05 0.035 175 0.087 0.211 1049 0.524
Formaldehydec 0.22 2.16E-04 0.432 2148 1.07 2.59 12889 6.4
Hexane 0.259 2.54E-04 0.509 2529 1.26 3.05 15174 7.59
Naphthalene 0.00166 1.63E-06 0.0033 16.2 0.008 0.020 97.3 0.049
PAHSd 0.000014 1.37E-08 0.000028 0.137 0.000068 0.00017 0.820 0.00041
Propylene (propene) 0.771 7.56E-04 1.515667 7528 3.76 9.09 45170 22.6
Propylene Oxide 0.0478 4.69E-05 0.094 467 0.233 0.564 2800 1.40
Toluene 0.071 6.96E-05 0.140 693 0.347 0.837 4160 2.08
Xylene 0.0261 2.56E-05 0.051 255 0.127 0.308 1529 0.76
TOTAL HAPs 7936 4.0 31746 15.9
TOTAL TACs 2279 1.1 9117 4.6

Notes:

2 Obtained from the California Air Toxics Emission Factors (CATEF) database, unless otherwise noted.

b Based on the operating exhaust NH ;3 limit of 5 ppmv @ 15% O, and a F-factor of 8710.
¢ Emission factor was modified to reflect the NSPS Subpart YYYY emission limit of 91 ppbv for formaldehyde.

d Carcinogenic PAHs only; naphthalene considered separately. Emission Factor based on two separate source tests (2002 and 2004) from the Delta Energy Center located in Pittsburg, CA.
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Table 5.1B.6

Facility Wide Natural Gas Fuel Use
June 2012

Hours/Year/Turbine

Turbine 6665
Duct Burner 1200
Number of Units
Units per Block 3
Number of Blocks 2

Turbine Duct Burner
Max Fuel Use (per unit) (per unit) Total
Max Fuel Use Per Hour (MMBtu) 1,498 507 12,031
Max Fuel Use Per Day (MMBtu) 35,956 12,168 288,743
Annual Average Fuel Use Per Year (MMBtu) 9,351,233 608,400 59,757,795

Maximum daily fuel use is based on the maximum rated heat capacity multiplied by 24 hours/day
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Table 5.1B.7

Summary of Turbine Operation Emissions — Greenhouse Gas Pollutants

June 2012

Facility Heat Input

HBEP Turbine Natural Gas Use - Facility (PTE) 56,107,395 |MMBtu/yr

HBEP DB Natural Gas Use - Facility (PTE) 3,650,400 |MMBtu/yr

HBEP Total Natural Gas Use - Turbine plus DB (PTE): 59,757,795 |MMBtu/yr

HBGS Unit 1 and 2 Natural Gas Use - (Past Actuals): 8,909,927 [MMBtu/yr

GHG Netting

HBEP PTE Emissions HBGS Past Actuals Difference
(metric tons/year) (metric tons/year) (metric tonsl/year)

CO2 3,161,785 471,424 2,690,361
CH4 227 8.0 219
N20 53.8 8.0 45.8
CO2 Equivalent (Total) 3,183,226 474,078 2,709,148

GHG Emission Factors

Turbine Emission

Boiler Emission Factor

Factor (kg/MMBtu) (kg/MMBtu)
CO2 52.91 52.91
CH4 0.0038 0.0009
N20 0.0009 0.0009

CO2 emission factor from TCR General Reporting Protocol, Default Emission Factors (January 6, 2012 update) Table 12.1.
CH4 and N20O emission factor from TCR General Reporting Protocol, Default Emission Factors (January 6, 2012 update) Table 12.5.

Global Warming Potential
CH4
N20

21
310

Reference: Intergovernmental Panel on Climate Change, Second Assessment Report (IPCC, 1996)
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Table 5.1B.8

Summary of Unit 1 and Unit 2 Past Actual Emissions - Years 2006 - 2011

June 2012

Criteria Pollutant Emissions (Ib)

Fuel Usage vocC co NOx SOx PM10 PM2.5
CEMS Unit 1 CEMS Unit 2

Year Month MSCF (metered) MMBtu (metered) (MSCF) (MSCF) Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2
2006 1 737,467 757,840 407,004 321,978 675.3 293.2 116074.8 91826.1 1634.5 1629.97 341.7 270.4 765.8 684.0 465.4 368.2
2006 2 592,096 611,151 265,227 316,957 442.4 290.1 76380.9 91278.2 1788.68 2000.67 2239 267.6 501.7 676.9 306.3 366.0
2006 3 610,396 626,452 392,303 209,156 652.9 191.0 112093.8 59762.9 1582.08 1174.6 3304 176.2 740.5 445.8 449.5 239.6
2006 4 438,174 450,819 232,038 201,079 385.0 183.1 66257.4 57417.2 1078.55 1000.53 194.8 168.8 436.6 427.2 265.7 230.2
2006 5 540,206 559,685 229,015 305,730 379.4 278.0 65756.6 87783.6 2031.57 1483.71 192.0 256.3 430.3 648.6 263.7 352.0
2006 6 926,201 954,029 520,065 404,434 854.5 364.7 147228.2 114493.7 2642.09 2391.05 432.4 336.3 969.1 850.9 590.3 459.1
2006 7 1,278,654 1,312,717 649,615 621,365 1071.8 562.6 184063.3 176058.9 4262.46 4088.98 542.4 518.8 1215.6 1312.7 738.0 705.9
2006 8 938,191 967,778 502,797 429,007 830.2 388.8 143259.1 122234.6 2813.85 2217.99 420.2 358.5 941.6 907.1 574.4 490.1
2006 9 901,911 923,712 520,696 371,036 863.7 337.7 147967.0 105437.9 2994.04 2199.78 437.1 311.5 979.5 788.1 593.3 422.8
2006 10 339,933 349,814 110,059 223,785 183.8 205.1 31637.2 64328.6 688.93 1660.34 93.0 189.1 208.4 478.5 126.9 257.9
2006 11 309,535 319,196 0 307,661 0.0 278.6 0.0 87566.0 0.001 1906.81 0.0 256.9 0.0 650.0 0.0 351.1
2006 12 408,895 420,979 339,456 59,656 570.4 55.0 98226.3 17262.2 2062.64 245.76 288.7 50.7 646.9 128.3 393.9 69.2

2007 1 484,177 501,194 303,849 170,410 508.7 156.6 88089.9 49404.3 1851.5 19329 257.5 144.4 577.0 365.3 353.2 198.1
2007 2 276,255 287,608 217,609 54,312 362.6 49.7 63141.2 15759.2 13115 339.0 183.5 45.8 411.2 115.9 253.2 63.2

2007 3 295,402 306,622 220,094 106,226 326.8 86.5 56734.4 27382.3 1517.7 1539.6 165.4 79.8 370.6 201.9 227.5 109.8
2007 4 450,716 468,038 246,911 204,232 404.6 183.6 70272.7 58125.9 1267.7 1249.8 204.7 169.4 458.8 428.5 281.8 233.1
2007 5 544,007 562,664 434,789 110,161 711.8 99.0 123154.3 31203.2 4395.4 925.1 360.3 91.3 807.3 230.9 493.8 125.1
2007 6 534,772 553,459 455,443 82,673 7423 73.9 128505.6 23326.6 2856.1 1092.1 375.7 68.2 8419 1725 515.3 935

2007 7 820,438 844,482 632,248 187,422 1037.9 168.8 178697.2 52972.4 3795.4 1273.0 525.3 155.7 11771 394.0 716.5 212.4
2007 8 1,027,836 1,058,299 678,326 349,310 1112.7 314.4 191640.0 98686.7 6743.8 37238 563.1 290.0 12619 733.7 768.4 395.7
2007 9 643,668 660,627 515,686 125,819 848.6 113.6 145686.8 35545.1 2605.6 1623.5 429.5 104.8 962.4 265.1 584.2 142.5
2007 10 886,810 912,873 697,769 185,850 11485 167.9 197758.7 52672.7 4283.2 1055.9 581.2 154.8 1302.5 391.7 793.0 211.2
2007 11 169,711 174,700 166,762 0 278.3 0.0 47926.0 0.0 667.5 0.0 140.9 0.0 315.7 0.0 192.2 0.0

2007 12 415,168 427,289 337,352 72,235 560.8 65.9 96546.7 20673.0 1853.9 759.1 283.8 60.8 636.0 153.8 387.1 82.9

2008 1 1,284,411 1,323,456 672,600 596,616 1116.3 543.4 192401.9 170666.2 3313.93 2929.25 564.9 501.1 1266.0 1267.9 771.5 684.3
2008 2 780,989 802,439 421,174 343,143 705.8 315.6 121304.9 98830.8 2243.96 2758.95 357.2 291.0 800.5 736.3 486.4 396.3
2008 3 553,836 568,535 371,327 176,403 615.8 160.5 105736.6 50231.5 2232.81 1164.86 311.6 148.0 698.4 374.6 424.0 201.4
2008 4 360,096 369,185 343,682 12,658 569.6 11.5 97682.0 3597.7 1956.42 196.32 288.3 10.6 646.0 26.9 391.7 14.4

2008 5 625,079 640,002 468,231 153,690 771.8 139.0 132186.0 43388.0 2280.49 1047.49 390.6 128.2 875.3 324.4 530.0 174.0
2008 6 1,169,212 1,205,087 560,233 608,896 918.8 548.0 158417.5 172178.0 2781.3 3560.37 465.0 505.4 1042.1 1278.8 635.2 690.4
2008 7 1,001,193 1,036,702 547,447 452,107 899.3 407.6 155764.5 128637.4 2460.9 2707.65 455.1 375.9 1019.9 951.0 624.6 515.8
2008 8 1,248,321 1,290,994 672,694 574,419 1104.3 517.5 191035.7 163127.0 3470.28 3378.68 558.9 477.2 12524 12074 766.0 654.1
2008 9 895,917 926,879 630,731 259,296 1041.2 234.9 180194.9 74078.9 3182.01 1345.8 527.0 216.6 1180.9 548.1 722.5 297.0
2008 10 1,255,388 1,296,083 705,653 545,225 11614 492.5 200579.9 154978.8 3934.89 3626.42 587.8 454.2 1317.2 1149.1 804.3 621.4
2008 11 184,989 191,494 25,848 159,461 423 1433 7327.6 45205.6 135.55 753.58 214 132.1 48.0 3343 294 181.3
2008 12 542,090 563,487 287,835 250,079 475.7 226.8 82716.7 71866.6 1458.62 1504.78 240.8 209.2 539.5 529.2 331.7 288.2
2009 1 464,386 483,151 451,398 0 761.6 0.0 132544.3 0.0 1869.18 0 385.4 0.0 863.8 0.0 531.5 0.0

2009 2 545,430 563,544 199,963 343,636 329.0 310.3 56869.3 97729.7 901.33 1902.09 166.5 286.2 373.2 724.1 228.0 391.9
2009 3 475,619 493,652 365,795 100,160 612.3 92.0 106314.6 29110.5 1641.89 569.11 309.9 84.9 694.5 214.7 426.3 116.7
2009 4 129,429 134,215 19,511 71,211 45.7 91.4 7918.5 28901.0 115.71 331.27 231 84.3 51.8 2133 318 115.9
2009 5 243,667 252,455 97,675 145,475 160.5 131.2 27820.9 41435.9 735.38 1113.81 81.2 121.0 182.1 306.1 111.6 166.1
2009 6 508,853 527,624 380,054 125,660 627.2 113.8 108778.6 35966.2 3304.13 915.11 317.4 104.9 7113 265.5 436.2 144.2
2009 7 1,157,720 1,199,110 492,397 665,351 807.5 598.8 139906.7 189049.1 4546.2 4248.27 408.7 552.2 915.8 1397.2 561.0 758.0
2009 8 998,955 1,026,933 417,756 575,819 688.8 521.0 118452.0 163269.9 3517.27 4621.21 348.6 480.5 781.2 1215.8 475.0 654.7
2009 9 1,373,053 1,409,966 651,862 717,388 1072.0 647.4 184145.0 202655.6 3496.79 4016.72 542.5 597.1 1215.8 1510.7 738.4 812.6
2009 10 759,607 783,526 463,555 293,475 762.8 265.0 131619.5 83327.8 2799.55 1861.07 386.1 244.4 865.1 618.4 527.8 334.1
2009 11 238,675 246,643 208,561 51 391.3 0.1 67646.1 16.4 2073.59 0 198.1 0.0 443.8 0.1 271.2 0.1

2009 12 204,321 211,737 191,013 10,512 317.6 9.6 55056.8 3029.8 2509.78 64.79 160.7 8.8 360.2 224 220.8 12.1

2010 1 296,660 306,228 281,147 13,481 464.3 12.2 80164.7 3843.9 1802.3 229.87 235.0 11.3 526.5 28.5 321.4 15.4

2010 2 301,447 310,406 122,538 179,756 200.4 161.3 34518.4 50636.4 825.56 1094 101.4 148.8 227.3 376.4 138.4 203.0
2010 3 725,711 744,610 72,069 662,330 116.8 589.0 20045.8 184225.5 1068.96 3903.02 59.1 543.2 1325 13744 80.4 738.7
2010 4 177,524 180,962 34,662 144,194 56.4 128.8 9620.9 40023.1 722.05 1032.39 28.6 118.8 64.0 300.6 38.6 160.5
2010 5 329,012 335,634 133,687 195,590 219.1 175.9 37382.8 54692.7 1117.37 1377.58 110.9 162.2 248.5 410.4 149.9 219.3
2010 6 489,074 502,344 217,850 300,317 337.2 255.1 57938.6 79871.2 2981.13 3485.62 170.7 235.3 382.5 595.3 2323 320.3
2010 7 732,593 752,233 320,019 406,176 529.5 368.8 90939.6 115422.8 2153.41 2331.56 268.0 340.1 600.5 860.5 364.6 462.8
2010 8 1,191,254 1,222,113 552,545 625,435 916.4 569.2 157260.4 178005.9 3843.57 3937.9 463.8 525.0 1039.3 1328.2 630.6 713.8
2010 9 717,386 734,963 376,276 330,827 626.1 302.1 107292.2 94332.8 2491.05 1894.1 316.9 278.6 710.1 704.8 430.2 378.2
2010 10 237,446 242,729 144,021 88,886 240.8 81.6 41175.9 25412.6 1218.45 436.42 121.9 75.2 273.1 190.3 165.1 101.9
2010 11 120,292 122,815 168,833 44 197.2 0.0 33683.6 8.7 1047.48 0.18 99.8 0.0 223.7 0.1 135.1 0.0

2010 12 87,335 89,491 80,603 5,339 134.3 4.9 23025.3 1525.1 849.42 72.82 68.0 4.5 152.4 11.4 92.3 6.1
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Huntington Beach Energy Project

Table 5.1B.8

Summary of Unit 1 and Unit 2 Past Actual Emissions - Years 2006 - 2011

June 2012

Criteria Pollutant Emissions (Ib)
Fuel Usage vocC co NOx SOx PM10 PM2.5
CEMS Unit 1 CEMS Unit 2

Year Month MSCF (metered) MMBtu (metered) (MSCF) (MSCF) Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2
2011 1 71,835 73,539 62,763 14,056 96.3 11.8 16482.8 3691.3 444.53 185.47 48.7 10.9 109.2 27.6 66.1 14.8
2011 2 99,766 101,701 0 106,169 0.0 89.8 0.0 27899.8 0 1500.59 0.0 82.8 0.0 209.5 0.0 111.9
2011 3 339,434 344,860 6,074 278,364 11.9 299.0 2020.3 92586.2 1312.12 1777.49 6.0 275.7 13.5 697.6 8.1 371.2
2011 4 443,210 452,046 400,181 37,870 664.0 34.5 113290.5 10720.9 2494.6 274.72 336.1 31.8 753.1 80.5 454.3 43.0
2011 5 307,323 312,755 283,706 22,156 467.5 20.0 79583.9 6215.1 4987.65 333.27 236.6 18.5 530.2 46.7 319.1 249
2011 6 694,039 706,405 440,604 250,102 726.1 226.2 123619.6 70170.7 5510.48 2667.85 367.5 208.6 8235 527.7 495.7 281.4
2011 7 1,181,938 1,208,101 633,652 547,540 1039.8 493.1 177791.9 153630.4 3892.44 3952.23 526.3 454.7 1179.3 1150.6 712.9 616.0
2011 8 962,347 983,580 409,049 552,538 671.4 497.7 114782.3 155046.5 3641.22 5011.13 339.8 459.0 761.4 1161.2 460.2 621.7
2011 9 708,805 724,573 307,224 402,546 503.2 361.8 86039.5 112734.9 2504.27 5205.98 254.6 333.7 570.7 844.2 345.0 452.0
2011 10 402,266 411,806 114,327 287,825 187.5 259.1 32116.6 80855.5 968.99 2764.63 94.9 239.0 212.7 604.6 128.8 324.2
2011 11 375,579 383,683 112,735 261,011 185.8 236.1 31749.2 73507.9 1293.79 3899.59 94.0 217.7 210.7 550.8 127.3 294.7
2011 12 331,602 340,204 42 328,531 0.1 298.4 11.8 93317.4 0.27 4236.25 0.0 275.2 0.1 696.3 0.0 374.2

Max 24 Month Rolling

NOx emissions based on AES Huntington Beach SOx/NOx Quarterly Reporting Summaries for RECLAIM.

VOC Unit 1 Emission Factor 1.64 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Report to SCAQMD Supporting Documentation (per table in report, value based on 12/18/2001 source test)

VOC Unit 2 Emission Factor 0.9 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Report to SCAQMD Supporting Documentation (per table in report, value based on 11/14/2012 source test)

CO Emission Factor 0.274 Ib/MMBtu Reference: AES Huntington Beach 2007 and 2010 Annual Emission Report to SCAQMD Supporting Documentation. Value represents the average of source tests at full load (144 MW) on Unit 1 (12/11/07 and 4/27/10) and Unit 2 (4/¢
SO2 Emission Rate 0.83 |Ib/MMSCF (metered) Reference: AES Huntington Beach SOx/NOx Quarterly Reporting Summaries

PM10 Unit 1 Emission Rate 1.86 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Report to SCAQMD Supporting Documentation (per table in report, value based on 11/14/2012 source test)

PM10 Unit 2 Emission Rate 2.1 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Report to SCAQMD Supporting Documentation (per table in report, value based on 11/14/2012 source test)

PM2.5 Emission Factor 0.0011 Ib/MMBTU Reference: "Particulate Matter (PM2.5) Test Results for AES Southland Utility Boilers in Southern California", Prepared by Sierra Research for AES Southland. November 8, 2011

CO2 Emission Rate 53.42 kg/MMBtu Reference: CO2 emission factor from TCR General Reporting Protocol, Default Emission Factors (January 6, 2012 update) Table 12.1.

CH4 Emission Rate 0.9 g/MMBtu Reference: CH4 and N20 emission factor from TCR General Reporting Protocol, Default Emission Factors (January 6, 2012 update) Table 12.5.

N20 Emission Rate 0.1 g/MMBtu Reference: CH4 and N20 emission factor from TCR General Reporting Protocol, Default Emission Factors (January 6, 2012 update) Table 12.5.
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Huntington Beach Energy Project
Table 5.1B.8

Summary of Unit 1 and Unit 2 Past Actual Emissions - Years 2006 - 2011

June 2012

Criteria Pollutant Rolling 24 Month Emissions (Tons)

Fuel Usage voC co NOx SOx PM10 PM2.5
CEMS Unit 1 CEMS Unit 2

Year Month MSCF (metered) MMBtu (metered) (MSCF) (MSCF) Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined
2006 1 737,467 757,840 407,004 321,978
2006 2 592,096 611,151 265,227 316,957
2006 3 610,396 626,452 392,303 209,156
2006 4 438,174 450,819 232,038 201,079
2006 5 540,206 559,685 229,015 305,730
2006 6 926,201 954,029 520,065 404,434
2006 7 1,278,654 1,312,717 649,615 621,365
2006 8 938,191 967,778 502,797 429,007
2006 9 901,911 923,712 520,696 371,036
2006 10 339,933 349,814 110,059 223,785
2006 11 309,535 319,196 0 307,661
2006 12 408,895 420,979 339,456 59,656
2007 1 484,177 501,194 303,849 170,410
2007 2 276,255 287,608 217,609 54,312
2007 3 295,402 306,622 220,094 106,226
2007 4 450,716 468,038 246,911 204,232
2007 5 544,007 562,664 434,789 110,161
2007 6 534,772 553,459 455,443 82,673
2007 7 820,438 844,482 632,248 187,422
2007 8 1,027,836 1,058,299 678,326 349,310
2007 9 643,668 660,627 515,686 125,819
2007 10 886,810 912,873 697,769 185,850
2007 11 169,711 174,700 166,762 0
2007 12 415,168 427,289 337,352 72,235 7.48 2.45 9.93 1289 771 2059.15 28.4 18.8 47.12 3.78 2.26 6.05 8.48 5.73 14.21 5.17 3.09 8.26
2008 1 1,284,411 1,323,456 672,600 596,616 7.70 2.58 10.28 1327 810 2136.73 29.2 19.4 48.61 3.90 2.38 6.27 8.73 6.02 14.75 5.32 3.25 8.57
2008 2 780,989 802,439 421,174 343,143 7.83 2.59 10.42 1349 814 2162.97 29.4 19.8 49.22 3.96 2.39 6.35 8.88 6.05 14.93 5.41 3.26 8.67
2008 3 553,836 568,535 371,327 176,403 7.81 2.58 10.39 1346 809 2155.03 29.8 19.8 49.54 3.95 2.38 6.33 8.86 6.01 14.87 5.40 3.24 8.64
2008 4 360,096 369,185 343,682 12,658 7.90 2.49 10.39 1362 782 2143.83 30.2 19.4 49.57 4.00 2.30 6.30 8.96 5.81 14.77 5.46 3.14 8.60
2008 5 625,079 640,002 468,231 153,690 8.10 2.42 10.52 1395 760 2154.85 30.3 19.2 49.48 4.10 2.23 6.33 9.18 5.65 14.83 5.59 3.05 8.64
2008 6 1,169,212 1,205,087 560,233 608,896 8.13 2.51 10.64 1401 789 2189.28 30.4 19.7 50.14 4.11 2.32 6.43 9.22 5.86 15.08 5.62 3.16 8.78
2008 7 1,001,193 1,036,702 547,447 452,107 8.04 2.44 10.48 1386 765 2151.42 29.5 19.1 48.54 4.07 2.25 6.32 9.12 5.68 14.81 5.56 3.07 8.63
2008 8 1,248,321 1,290,994 672,694 574,419 8.18 2.50 10.68 1410 786 2195.76 29.8 19.6 49.45 4.14 2.31 6.45 9.28 5.83 15.11 5.65 3.15 8.80
2008 9 895,917 926,879 630,731 259,296 8.27 2.45 10.72 1426 770 2196.19 29.9 19.2 49.12 4.19 2.26 6.44 9.38 5.71 15.09 5.72 3.09 8.81
2008 10 1,255,388 1,296,083 705,653 545,225 8.76 2.59 11.35 1511 815 2325.99 31.5 20.2 51.73 4.43 2.39 6.82 9.93 6.05 15.98 6.06 3.27 9.33
2008 11 184,989 191,494 25,848 159,461 8.78 2.52 11.30 1515 794 2308.47 31.6 19.6 51.22 4.44 2.33 6.77 9.96 5.89 15.85 6.07 3.18 9.26
2008 12 542,090 563,487 287,835 250,079 8.73 2.61 11.34 1507 821 2328.02 31.3 20.2 51.54 4.42 2.41 6.83 9.90 6.09 16.00 6.04 3.29 9.33
2009 1 464,386 483,151 451,398 0 8.86 2.53 11.39 1529 797 2325.54 313 19.3 50.59 4.48 2.34 6.82 10.05 5.91 15.96 6.13 3.19 9.32
2009 2 545,430 563,544 199,963 343,636 8.84 2.66 11.50 1526 838 2363.39 31.1 20.1 51.16 4.48 2.46 6.93 10.03 6.21 16.24 6.12 3.36 9.48
2009 3 475,619 493,652 365,795 100,160 8.99 2.67 11.65 1551 838 2389.05 31.2 19.6 50.74 4.55 2.46 7.01 10.19 6.22 16.41 6.22 3.36 9.58
2009 4 129,429 134,215 19,511 71,211 8.81 2.62 11.42 1519 824 2343.26 30.6 19.1 49.70 4.46 2.42 6.87 9.99 6.11 16.10 6.09 3.30 9.40
2009 5 243,667 252,455 97,675 145,475 8.53 2.64 11.17 1472 829 2300.71 28.8 19.2 47.97 4.32 2.43 6.75 9.67 6.15 15.82 5.90 3.32 9.23
2009 6 508,853 527,624 380,054 125,660 8.47 2.65 11.13 1462 835 2297.16 29.0 19.1 48.10 4.29 2.45 6.74 9.61 6.19 15.80 5.86 3.35 9.21
2009 7 1,157,720 1,199,110 492,397 665,351 8.36 2.87 11.23 1443 903 2345.81 29.4 20.6 49.97 4.23 2.65 6.88 9.48 6.70 16.18 5.78 3.62 9.41
2009 8 998,955 1,026,933 417,756 575,819 8.15 2.97 11.12 1406 936 2341.51 27.7 21.1 48.80 4.12 2.74 6.86 9.24 6.94 16.18 5.64 3.75 9.39
2009 9 1,373,053 1,409,966 651,862 717,388 8.26 3.24 11.50 1425 1019 2444.29 28.2 223 50.45 4.18 2.99 7.17 9.36 7.56 16.93 5.71 4.09 9.80
2009 10 759,607 783,526 463,555 293,475 8.06 3.29 11.35 1392 1034 2426.55 27.4 22.7 50.11 4.08 3.03 7.11 9.15 7.67 16.82 5.58 4.15 9.73
2009 11 238,675 246,643 208,561 51 8.12 3.29 11.41 1402 1034 2436.42 28.2 22.7 50.81 4.11 3.03 7.14 9.21 7.67 16.88 5.62 4.15 9.77
2009 12 204,321 211,737 191,013 10,512 8.00 3.26 11.26 1381 1026 2406.85 28.5 22.3 50.79 4.05 3.01 7.06 9.07 7.61 16.68 5.54 4.11 9.65
2010 1 296,660 306,228 281,147 13,481 7.67 3.00 10.67 1325 942 2267.32 27.7 21.0 48.68 3.88 2.76 6.65 8.70 6.99 15.69 5.31 3.78 9.09
2010 2 301,447 310,406 122,538 179,756 7.42 2.92 10.34 1282 918 2199.83 27.0 20.1 47.14 3.76 2.69 6.45 8.42 6.81 15.22 5.14 3.68 8.82
2010 3 725,711 744,610 72,069 662,330 7.17 3.13 10.30 1239 985 2223.98 26.4 21.5 47.93 3.63 2.89 6.52 8.13 7.31 15.44 4.97 3.95 8.92
2010 4 177,524 180,962 34,662 144,194 6.91 3.19 10.11 1195 1003 2198.16 25.8 21.9 47.73 3.50 2.94 6.44 7.84 7.45 15.29 4.79 4.02 8.81
2010 5 329,012 335,634 133,687 195,590 6.64 3.21 9.85 1147 1009 2156.41 25.2 22.1 47.31 3.36 2.96 6.32 7.53 7.49 15.02 4.60 4.05 8.65
2010 6 489,074 502,344 217,850 300,317 6.35 3.06 9.41 1097 963 2060.02 25.3 22.0 47.38 3.21 2.82 6.04 7.20 7.15 14.35 4.40 3.86 8.26
2010 7 732,593 752,233 320,019 406,176 6.16 3.04 9.21 1065 956 2021.00 25.2 21.9 47.03 3.12 2.81 5.93 6.99 7.10 14.09 4.27 3.83 8.10
2010 8 1,191,254 1,222,113 552,545 625,435 6.07 3.07 9.14 1048 964 2011.55 25.4 22.1 47.50 3.07 2.83 5.90 6.88 7.16 14.04 4.20 3.86 8.07
2010 9 717,386 734,963 376,276 330,827 5.86 3.10 8.96 1011 974 1985.23 25.0 22.4 47.43 2.97 2.86 5.83 6.65 7.24 13.89 4.06 3.90 7.96
2010 10 237,446 242,729 144,021 88,886 5.40 2.90 8.30 932 909 1840.74 23.7 20.8 44.48 2.73 2.67 5.41 6.13 6.76 12.89 3.74 3.64 7.38
2010 11 120,292 122,815 168,833 44 5.48 2.83 8.30 945 886 1831.32 24.1 20.4 44.56 2.77 2.61 5.38 6.21 6.59 12.81 3.79 3.55 7.34
2010 12 87,335 89,491 80,603 5,339 5.31 2.71 8.02 915 851 1766.31 23.8 19.7 43.54 2.69 2.50 5.19 6.02 6.33 12.35 3.67 3.41 7.08
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Huntington Beach Energy Project
Table 5.1B.8

Summary of Unit 1 and Unit 2 Past Actual Emissions - Years 2006 - 2011

June 2012

Criteria Pollutant Rolling 24 Month Emissions (Tons)

Fuel Usage vocC co NOx SOx PM10 PM2.5
CEMS Unit 1 CEMS Unit 2
Year Month MSCF (metered) MMBtu (metered) (MSCF) (MSCF) Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined
2011 1 71,835 73,539 62,763 14,056 4.97 2.72 7.70 857 853 1710.12 23.1 19.8 42.92 2.52 2.51 5.03 5.64 6.35 11.99 3.44 3.42 6.86
2011 99,766 101,701 0 106,169 4.81 2.61 7.42 829 818 1646.77 22.7 19.6 42.26 2.43 2.41 4.84 5.46 6.09 11.55 3.32 3.28 6.60
2011 3 339,434 344,860 6,074 278,364 4.51 271 7.22 776 850 1626.36 22.5 20.2 42.70 2.28 2.50 4.79 5.12 6.33 11.45 3.11 3.41 6.52
2011 4 443,210 452,046 400,181 37,870 4.82 2.69 7.50 829 841 1669.96 23.7 20.2 43.86 2.44 2.48 4.92 5.47 6.27 11.73 3.32 3.37 6.70
2011 5 307,323 312,755 283,706 22,156 4.97 2.63 7.60 855 823 1678.23 25.8 19.8 45.60 2.52 2.43 4.94 5.64 6.14 11.78 3.43 3.30 6.73
2011 6 694,039 706,405 440,604 250,102 5.02 2.69 7.71 862 840 1702.75 26.9 20.7 47.58 2.54 2.48 5.02 5.70 6.27 11.96 3.46 3.37 6.83
2011 7 1,181,938 1,208,101 633,652 547,540 5.14 2.63 7.77 881 823 1703.99 26.6 20.5 47.11 2.60 2.43 5.03 5.83 6.14 11.97 3.53 3.30 6.83
2011 8 962,347 983,580 409,049 552,538 5.13 2.62 7.75 880 818 1698.04 26.6 20.7 47.36 2.60 2.42 5.01 5.82 6.12 11.93 3.53 3.28 6.81
2011 9 708,805 724,573 307,224 402,546 4.85 2.48 7.32 830 774 1604.03 26.1 21.3 47.46 2.45 2.29 4.74 5.50 5.78 11.28 3.33 3.10 6.43
2011 10 402,266 411,806 114,327 287,825 4.56 2.48 7.03 781 772 1553.04 25.2 21.8 47.00 2.31 2.28 4.59 5.17 5.78 10.95 3.13 3.10 6.23
2011 11 375,579 383,683 112,735 261,011 4.45 2.59 7.05 763 809 1571.84 24.8 23.7 48.56 2.25 2.39 4.65 5.05 6.05 11.10 3.06 3.24 6.30
2011 12 331,602 340,204 42 328,531 4.30 2.74 7.03 735 854 1589.46 23.6 25.8 49.39 217 2.53 4.70 4.87 6.39 11.26 2.95 3.43 6.37
Max 24 Month Rolling 8.99 3.29 11.65 1550.63 1034.46 2444.29 31.60 25.80 51.73 4.55 3.03 7.17 10.19 7.67 16.93 6.22 4.15 9.80

NOx emissions based on AES Huntington Beach SOx/NOx Quarterly Reporting Summaries for RECLAIM.

VOC Unit 1 Emission Factor
VOC Unit 2 Emission Factor
CO Emission Factor

SO2 Emission Rate

PM10 Unit 1 Emission Rate
PM10 Unit 2 Emission Rate
PM2.5 Emission Factor

CO2 Emission Rate

CH4 Emission Rate

N20 Emission Rate

1.64 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Re
0.9 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Re
0.274 |b/MMBtu Reference: AES Huntington Beach 2007 and 2010 Annual En3/10)
0.83 |Ib/MMSCF (metered) Reference: AES Huntington Beach SOx/NOx Quarterly Repor|
1.86 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Re
2.1 Ib/MMSCF Reference: AES Huntington Beach 2010 Annual Emission Re
0.0011 Ib/MMBTU Reference: "Particulate Matter (PM2.5) Test Results for AE
53.42 kg/MMBtu Reference: CO2 emission factor from TCR General Reporting
0.9 g/MMBtu Reference: CH4 and N20 emission factor from TCR General
0.1 g/MMBtu Reference: CH4 and N20 emission factor from TCR General
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Huntington Beach Energy Project

Table 5.1B.8

Summary of Unit 1 and Unit 2 Past Actual Emissions - Years 2006 - 2011

June 2012

GHG Emissions (Metric Tons)

Rolling 24 Month GHG Emissions (Metric Tons)

Fuel Usage Cc0O2 CH4 N20 C02 CH4 N20
CEMS Unit 1 CEMS Unit 2

Year Month MSCF (metered) MMBtu (metered) (MSCF) (MSCF) Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined
2006 1 737,467 757,840 407,004 321,978 22602.8 17881.0 0.38 0.30 0.042 0.033

2006 2 592,096 611,151 265,227 316,957 14873.4 177743 0.25 0.30 0.028 0.033

2006 3 610,396 626,452 392,303 209,156 21827.6 11637.4 0.37 0.20 0.041 0.022

2006 4 438,174 450,819 232,038 201,079 12902.1 11180.6 0.22 0.19 0.024 0.021

2006 5 540,206 559,685 229,015 305,730 12804.6 17093.8 0.22 0.29 0.024 0.032

2006 6 926,201 954,029 520,065 404,434 28669.2 22295.0 0.48 0.38 0.054 0.042

2006 7 1,278,654 1,312,717 649,615 621,365 35842.0 34283.3 0.60 0.58 0.067 0.064

2006 8 938,191 967,778 502,797 429,007 27896.4 23802.3 0.47 0.40 0.052 0.045

2006 9 901,911 923,712 520,696 371,036 28813.1 20531.6 0.49 0.35 0.054 0.038

2006 10 339,933 349,814 110,059 223,785 6160.6 12526.5 0.10 0.21 0.012 0.023

2006 11 309,535 319,196 0 307,661 0.0 17051.4 0.00 0.29 0.000 0.032

2006 12 408,895 420,979 339,456 59,656 19127.3 3361.4 0.32 0.06 0.036 0.006

2007 1 484,177 501,194 303,849 170,410 17153.4 9620.3 0.29 0.16 0.032 0.018

2007 2 276,255 287,608 217,609 54,312 12295.3 3068.7 0.21 0.05 0.023 0.006

2007 3 295,402 306,622 220,094 106,226 11047.7 5332.1 0.19 0.09 0.021 0.010

2007 4 450,716 468,038 246,911 204,232 13684.0 11318.7 0.23 0.19 0.026 0.021

2007 5 544,007 562,664 434,789 110,161 23981.4 6076.1 0.40 0.10 0.045 0.011

2007 6 534,772 553,459 455,443 82,673 25023.5 45423 0.42 0.08 0.047 0.009

2007 7 820,438 844,482 632,248 187,422 34797.1 10315.1 0.59 0.17 0.065 0.019

2007 8 1,027,836 1,058,299 678,326 349,310 37317.4 19216.9 0.63 0.32 0.070 0.036

2007 9 643,668 660,627 515,686 125,819 28369.1 6921.6 0.48 0.12 0.053 0.013

2007 10 886,810 912,873 697,769 185,850 38508.9 10256.8 0.65 0.17 0.072 0.019

2007 11 169,711 174,700 166,762 0 9332.5 0.0 0.16 0.00 0.017 0.000

2007 12 415,168 427,289 337,352 72,235 18800.2 4025.6 0.32 0.07 0.035 0.008 501830 300113 801942 8.45 5.06 13.51 0.94 0.56 1.50
2008 1 1,284,411 1,323,456 672,600 596,616 37465.8 332333 0.63 0.56 0.070 0.062 516692 315465 832158 8.71 5.31 14.02 0.97 0.59 1.56
2008 2 780,989 802,439 421,174 343,143 23621.3 19245.0 0.40 0.32 0.044 0.036 525440 316936 842376 8.85 5.34 14.19 0.98 0.59 1.58
2008 3 553,836 568,535 371,327 176,403 20589.7 9781.4 0.35 0.16 0.039 0.018 524202 315080 839282 8.83 5.31 14.14 0.98 0.59 1.57
2008 4 360,096 369,185 343,682 12,658 19021.3 700.6 0.32 0.01 0.036 0.001 530322 304600 834921 8.93 5.13 14.07 0.99 0.57 1.56
2008 5 625,079 640,002 468,231 153,690 25740.1 8448.8 0.43 0.14 0.048 0.016 543257 295955 839212 9.15 4.99 14.14 1.02 0.55 1.57
2008 6 1,169,212 1,205,087 560,233 608,896 30848.1 33527.6 0.52 0.56 0.058 0.063 545436 307187 852624 9.19 5.18 14.36 1.02 0.58 1.60
2008 7 1,001,193 1,036,702 547,447 452,107 30331.5 25049.1 0.51 0.42 0.057 0.047 539926 297953 837879 9.10 5.02 14.12 1.01 0.56 1.57
2008 8 1,248,321 1,290,994 672,694 574,419 37199.7 31765.2 0.63 0.54 0.070 0.059 549229 305916 855145 9.25 5.15 14.41 1.03 0.57 1.60
2008 9 895,917 926,879 630,731 259,296 35088.7 14425.1 0.59 0.24 0.066 0.027 555505 299810 855314 9.36 5.05 14.41 1.04 0.56 1.60
2008 10 1,255,388 1,296,083 705,653 545,225 39058.2 30178.5 0.66 0.51 0.073 0.056 588402 317462 905864 9.91 5.35 15.26 1.10 0.59 1.70
2008 11 184,989 191,494 25,848 159,461 1426.9 8802.7 0.02 0.15 0.003 0.016 589829 309213 899042 9.94 5.21 15.15 1.10 0.58 1.68
2008 12 542,090 563,487 287,835 250,079 16107.1 13994.3 0.27 0.24 0.030 0.026 586809 319846 906655 9.89 5.39 15.27 1.10 0.60 1.70
2009 1 464,386 483,151 451,398 0 25809.9 0.0 0.43 0.00 0.048 0.000 595465 310226 905691 10.03 5.23 15.26 1.11 0.58 1.70
2009 2 545,430 563,544 199,963 343,636 11074.0 19030.6 0.19 0.32 0.021 0.036 594244 326187 920431 10.01 5.50 15.51 1.11 0.61 1.72
2009 3 475,619 493,652 365,795 100,160 20702.3 5668.6 0.35 0.10 0.039 0.011 603899 326524 930423 10.17 5.50 15.68 1.13 0.61 1.74
2009 4 129,429 134,215 19,511 71,211 1542.0 5627.8 0.03 0.09 0.003 0.011 591757 320833 912590 9.97 5.41 15.37 1.11 0.60 1.71
2009 5 243,667 252,455 97,675 145,475 5417.5 8068.7 0.09 0.14 0.010 0.015 573193 322826 896018 9.66 5.44 15.10 1.07 0.60 1.68
2009 6 508,853 527,624 380,054 125,660 21182.1 7003.6 0.36 0.12 0.040 0.013 569351 325287 894638 9.59 5.48 15.07 1.07 0.61 1.67
2009 7 1,157,720 1,199,110 492,397 665,351 27243.6 36812.9 0.46 0.62 0.051 0.069 561798 351785 913582 9.46 5.93 15.39 1.05 0.66 1.71
2009 8 998,955 1,026,933 417,756 575,819 23065.7 31793.0 0.39 0.54 0.043 0.060 547546 364361 911907 9.22 6.14 15.36 1.02 0.68 1.71
2009 9 1,373,053 1,409,966 651,862 717,388 35857.9 39462.4 0.60 0.66 0.067 0.074 555035 396902 951937 9.35 6.69 16.04 1.04 0.74 1.78
2009 10 759,607 783,526 463,555 293,475 25629.8 16226.1 0.43 0.27 0.048 0.030 542156 402871 945027 9.13 6.79 15.92 1.01 0.75 1.77
2009 11 238,675 246,643 208,561 51 131725 3.2 0.22 0.00 0.025 0.000 545996 402874 948870 9.20 6.79 15.99 1.02 0.75 1.78
2009 12 204,321 211,737 191,013 10,512 10721.0 590.0 0.18 0.01 0.020 0.001 537917 399439 937355 9.06 6.73 15.79 1.01 0.75 1.75
2010 1 296,660 306,228 281,147 13,481 15610.2 748.5 0.26 0.01 0.029 0.001 516061 366954 883015 8.69 6.18 14.88 0.97 0.69 1.65
2010 2 301,447 310,406 122,538 179,756 6721.6 9860.3 0.11 0.17 0.013 0.018 499162 357569 856731 8.41 6.02 14.43 0.93 0.67 1.60
2010 3 725,711 744,610 72,069 662,330 3903.5 35873.6 0.07 0.60 0.007 0.067 482475 383661 866137 8.13 6.46 14.59 0.90 0.72 1.62
2010 4 177,524 180,962 34,662 144,194 1873.5 7793.6 0.03 0.13 0.004 0.015 465327 390754 856082 7.84 6.58 14.42 0.87 0.73 1.60
2010 5 329,012 335,634 133,687 195,590 7279.4 10650.1 0.12 0.18 0.014 0.020 446867 392956 839822 7.53 6.62 14.15 0.84 0.74 1.57
2010 6 489,074 502,344 217,850 300,317 11282.2 15553.0 0.19 0.26 0.021 0.029 427301 374981 802282 7.20 6.32 13.52 0.80 0.70 1.50
2010 7 732,593 752,233 320,019 406,176 17708.4 22475.9 0.30 0.38 0.033 0.042 414678 372408 787085 6.99 6.27 13.26 0.78 0.70 1.47
2010 8 1,191,254 1,222,113 552,545 625,435 30622.8 34662.5 0.52 0.58 0.057 0.065 408101 375305 783406 6.88 6.32 13.20 0.76 0.70 1.47
2010 9 717,386 734,963 376,276 330,827 20892.6 18369.1 0.35 0.31 0.039 0.034 393905 379249 773154 6.64 6.39 13.03 0.74 0.71 1.45
2010 10 237,446 242,729 144,021 88,886 8018.1 4948.5 0.14 0.08 0.015 0.009 362864 354019 716883 6.11 5.96 12.08 0.68 0.66 1.34
2010 11 120,292 122,815 168,833 44 6559.1 1.7 0.11 0.00 0.012 0.000 367997 345218 713215 6.20 5.82 12.02 0.69 0.65 1.34
2010 12 87,335 89,491 80,603 5,339 4483.6 297.0 0.08 0.01 0.008 0.001 356373 331521 687894 6.00 5.59 11.59 0.67 0.62 1.29
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Huntington Beach Energy Project

Table 5.1B.8

Summary of Unit 1 and Unit 2 Past Actual Emissions - Years 2006 - 2011

June 2012

GHG Emissions (Metric Tons) Rolling 24 Month GHG Emissions (Metric Tons)
Fuel Usage C02 CH4 N20 C02 CH4 N20
CEMS Unit 1 CEMS Unit 2

Year Month MSCF (metered) MMBtu (metered) (MSCF) (MSCF) Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined Unit 1 Unit 2 Combined
2011 1 71,835 73,539 62,763 14,056 3209.6 718.8 0.05 0.01 0.006 0.001 333773 332239 666012 5.62 5.60 11.22 0.62 0.62 1.25
2011 99,766 101,701 0 106,169 0.0 5432.8 0.00 0.09 0.000 0.010 322699 318642 641341 5.44 5.37 10.81 0.60 0.60 1.20
2011 3 339,434 344,860 6,074 278,364 393.4 18029.0 0.01 0.30 0.001 0.034 302390 331002 633392 5.09 5.58 10.67 0.57 0.62 1.19
2011 4 443,210 452,046 400,181 37,870 22060.7 2087.6 0.37 0.04 0.041 0.004 322909 327462 650371 5.44 5.52 10.96 0.60 0.61 1.22
2011 5 307,323 312,755 283,706 22,156 15497.1 1210.2 0.26 0.02 0.029 0.002 332988 320604 653592 5.61 5.40 11.01 0.62 0.60 1.22
2011 6 694,039 706,405 440,604 250,102 24072.0 13664.1 0.41 0.23 0.045 0.026 335878 327264 663142 5.66 5.51 11.17 0.63 0.61 1.24
2011 7 1,181,938 1,208,101 633,652 547,540 34620.8 29915.9 0.58 0.50 0.065 0.056 343256 320367 663623 5.78 5.40 11.18 0.64 0.60 1.24
2011 8 962,347 983,580 409,049 552,538 22351.2 30191.7 0.38 0.51 0.042 0.057 342541 318766 661307 5.77 5.37 11.14 0.64 0.60 1.24
2011 9 708,805 724,573 307,224 402,546 16754.2 21952.5 0.28 0.37 0.031 0.041 323437 301256 624693 5.45 5.08 10.52 0.61 0.56 1.17
2011 10 402,266 411,806 114,327 287,825 6254.0 15744.7 0.11 0.27 0.012 0.029 304061 300774 604836 5.12 5.07 10.19 0.57 0.56 1.13
2011 11 375,579 383,683 112,735 261,011 6182.4 14313.9 0.10 0.24 0.012 0.027 297071 315085 612156 5.00 5.31 10.31 0.56 0.59 1.15
2011 12 331,602 340,204 42 328,531 23 18171.4 0.00 0.31 0.000 0.034 286353 332667 619019 4.82 5.60 10.43 0.54 0.62 1.16

Max 24 Month Rolling 603899 402874 951937 10.17 6.79 16.04 1.13 0.75 1.78

NOx emissions based on AES Huntington Beach SOx/NOx Quarterly Reporting Summaries for RECLAIM.

VOC Unit 1 Emission Factor
VOC Unit 2 Emission Factor
CO Emission Factor

SO2 Emission Rate

PM10 Unit 1 Emission Rate
PM10 Unit 2 Emission Rate
PM2.5 Emission Factor

CO2 Emission Rate

CH4 Emission Rate

N20 Emission Rate

1.64 Ib/MMSCF
0.9 Ib/MMSCF
0.274 Ib/MMBtu
0.83 |Ib/MMSCF (metered)
1.86 Ib/MMSCF
2.1 Ib/MMSCF
0.0011 Ib/MMBTU
53.42 kg/MMBtu
0.9 g/MMBtu
0.1 g/MMBtu

Reference:
Reference
Reference:
Reference:
Reference
Reference:
Reference:
Reference
Reference:
Reference:

AES Huntington Beach 2010 Annual Emission Reg

: AES Huntington Beach 2010 Annual Emission Reg

AES Huntington Beach 2007 and 2010 Annual En
AES Huntington Beach SOx/NOx Quarterly Repor

: AES Huntington Beach 2010 Annual Emission Reg

AES Huntington Beach 2010 Annual Emission Reg
"Particulate Matter (PM2.5) Test Results for AES

: CO2 emission factor from TCR General Reporting

CH4 and N20 emission factor from TCR General F
CH4 and N20 emission factor from TCR General F
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Huntington Beach Energy Project

Table 5.1B.9

Summary of Vehicle Emissions Associated with Project Operation— Criteria Pollutants and GHG

June 2012

Criteria Pollutant Emissions for Operation

Criteria Pollutant Emissions (Ibs/year) de

Miles per

Emission Source Number *° [ Roundtrip © CO VOC SOx NOx PMyo PM, 5
Operation Worker Commute 32 19.0 601.28 10.27 1.59 55.53 16.02 8.81
Material Deliveries 6 14.6 4.37 0.89 0.04 12.03 0.57 0.44

Total (Ibs/year) 605.65 11.16 1.63 67.56 16.60 9.25

Notes:
& Number of operational staff based on engineering estimates.
” Number of material deliveries based on engineering estimates.
“ Roundtrip miles/day taken as the CalEEMod defaults for the South Coast Air Basin.
“ Calculations assume that workers would be onsite 365 days/year
¢ Calculations assume that material deliveries would occur: 12 months/year

Greenhouse Gas Emissions for Operation

GHG Emissions (metric tons/year) de

CO,-Equivalent

Miles per Emissions (metric
Emission Source Number *° [ Roundtrip © CO, N2O CH, tons/year) '

Operation Worker Commute 32 19.0 71.06 0.000029 0.000140 71.07
Material Deliveries 6 14.6 1.87 0.000001 0.000001 1.87

Total (metric tons/year) 72.93 0.000030 0.000141 72.94
Notes:
& Number of operational staff based on engineering estimates.
” Number of material deliveries based on engineering estimates.
“ Roundtrip miles/day taken as the CalEEMod defaults for the South Coast Air Basin.
“ Calculations assume that workers would be onsite 365 days/year
¢ Calculations assume that material deliveries would occur: 12 months/year

' CO,-equivalent emissions based on the following global warming potentials from the IPCC's Climate Change 2007: The Physical Science Basis:

CHy:
N,O:

21
310




Huntington Beach Energy Project
Table 5.1B.10

Equations Used to Calculate Criteria Pollutant and GHG Emissions

June 2012

Emission Source

Pollutant(s)

Equation

Variables

Operation Worker Commute Vehicle Exhaust

CO, VOC, NOx, SOx, PMy,, and PM, 5

E=N*VMT*D * EF / 453.6

E = Emissions (lbs/year)

N = Number of vehicles per day

VMT = Vehicle miles traveled per roundtrip (miles/trip). Assumes
one vehicle trip per day.

D = Number of operational days per year

EF = EMFAC2007 emission factor (g/mile)

75376 = Conversion from g to Ibs

Material Deliveries Vehicle Exhaust

CO, VOC, NOX, SOX, PMy,, and PM,

E=N*VMT*M*EF/453.6

E = Emissions (lbs/year)

N = Number of vehicles per month

VMT = Vehicle miles traveled per roundtrip (miles/trip).

M = Number of operational months per year

EF = EMFAC2007 emission factor (g/mile)

453.6 = Conversion from g to Ibs

co,

E=N*VMT*D/FE*EF *0.001

E = Emissions (metric tons/year)

N = Number of vehicles per day

VMT = Vehicle miles traveled per roundtrip (miles/trip). Assumes
one vehicle trip per day.

D = Number of operational days per year

FE = Fuel economy (mpg)

EF = Emission factor (kg/gallon)

0.001 = Conversion from kg to metric tons

Operation Worker Commute Vehicle Exhaust

CH,4 and N,O

Eq=N*VMT*D/FE*EF/1,000*
0.001

E = Emissions (metric tons/year)

N = Number of vehicles per day

VMT = Vehicle miles traveled per roundtrip (miles/trip). Assumes
one vehicle trip per day.

D = Number of operational days per year

FE = Fuel economy (mpg)

EF = Emission factor (kg/gallon)

1,000 = Conversion from g to kg

0.001 = Conversion from kg to metric tons

co,

E=N*VMT*M/FE * EF *0.001

E = Emissions (metric tons/year)

N = Number of vehicles per month

VMT = Vehicle miles traveled per roundtrip (miles/trip)

D = Number of operational months per year

FE = Fuel economy (mpg)

EF = Emission factor (kg/gallon)

0.001 = Conversion from kg to metric tons

Material Deliveries Vehicle Exhaust

CH, and N,O

Eq=N*VMT*M/FE*EF/1,000 *
0.001

E = Emissions (metric tons/year)

N = Number of vehicles per month

VMT = Vehicle miles traveled per roundtrip (miles/trip)

D = Number of operational months per year

FE = Fuel economy (mpg)

EF = Emission factor (kg/gallon)

1,000 = Conversion from g to kg

0.001 = Conversion from kg to metric tons




Huntington Beach Energy Project
Table 5.1B.11

Vehicle Emission Factors for Operation - Criteria Pollutants

June 2012

Vehicle Emission Factors for Operation

Exhaust Emission Factors (g/mile) ° Fuel
Economy
Vehicle Type Vehicle Class ? CO VOC SOx NOx PMy, © PM, s ° (mpg) °
Operation Worker Commute )
Light-duty Auto/Truck 1.229 0.021 0.003 0.114 0.033 0.018 27.419
Material Deliveries Heavy-duty Diesel 1.886 0.384 0.017 5.193 0.248 0.190 5.749

Notes:
2 The vehicle classes are represented as follows:

Light-duty Auto/Truck: 50% LDA, All; 25% LDT1, All; and 25% LDT2, All values, per Section 4.5 of Appendix A of the CalEEMod User's Guide.
Heavy-duty Diesel: Assumed to be 100% HHD DSL values, as confirmed in Section 4.5 of Appendix A of the CalEEMod User's Guide.
P Exhaust emission factors and fuel economy from EMFAC2007 for the South Coast Air Basin, calendar year 2018. A speed of 40 mph was assumed for
material deliveries and worker commutes, which is consistent with the CalEEMod defaults. An average temperature of 68°F and humidity of 55% were

used per Table B-1 of CT-EMFAC: A Computer Model to Estimate Transportation Project Emissions.

¢ Because of the small number of vehicles, it is assumed that the fugitive dust emissions from paved roads are negligible. As such, paved road emission

factors are not included in these values.




Huntington Beach Energy Project

Table 5.1B.12

Vehicle Emission Factors for Operation - GHG
June 2012

Vehicle Emission Factors for Operation

Emission Emission Factor
Fuel / Category Type Factor Units Emission Factor Source
CO, Emission Factors
Gasoline 8.78 kg CO,/gallon The Climate Registry General Reporting Protocol, Version 1.1, Table 13.1, May 2008 as updated through January 2012.
Diesel 10.21 kg CO,/gallon The Climate Registry General Reporting Protocol, Version 1.1, Table 13.1, May 2008 as updated through January 2012.
N,O Emission Factors
Gasoline Passenger Car Model Year 2009 # 0.0036 g N,O/mile The Climate Registry General Reporting Protocol, Version 1.1, Table 13.5, May 2008 as updated through January 2012.
Diesel Heavy-duty Truck Model Year 1960 - 2009 0.0048 g N,O/mile The Climate Registry General Reporting Protocol, Version 1.1, Table 13.5, May 2008 as updated through January 2012.
CH, Emission Factors
Gasoline Passenger Car Model Year 2009 ? 0.0173 g CH,/mile The Climate Registry General Reporting Protocol, Version 1.1, Table 13.5, May 2008 as updated through January 2012.
Diesel Heavy-duty Truck Model Year 1960 - 2009 | 0.0051 g CH,/mile The Climate Registry General Reporting Protocol, Version 1.1, Table 13.5, May 2008 as updated through January 2012.

Notes:

# Model Year 2009 was the most recent year of emission factors available. As a result, it was assumed representative of vehicles used for this project.
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