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Tables presented in this Appendix are as follows: 

5.1B-1  Antioch, California (040232) WSO Climate Summary 

5.1B-2  BAAQMD Historical Air Quality Data 

5.1B-3  BAAQMD Air Monitoring Summary Data for 2005-2007 

5.1B-4  Facility Impact/Modeling Results Summary 

5.1B-5  Construction Impact/Modeling Summary  

In addition, this appendix contains the following figures: 

5.1B-1  Facility BPIP Modeling Plot 

5.1B-2  Coarse and Fine Receptor Grids Plot 

5.1B-3  BAAQMD Monitoring Stations Map 

5.1B-4-8 Annual and Quarterly Wind Roses 

Modeling input/output files are included in the enclosed CD’s. 
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Case B D R H J X 1E 1F 1E
Evap Cooling Yes Off Off On Off Off Off Off Off
Load % 100 80 49 100 80 52 100 80 49
Duct Firing No No No No No No No No No
Ambient Temp, °F 59 59 59 104 104 104 34 34 34
Stack Exit Temp (deg.F) 190.900 179.720 171.400 212.800 196.360 179.700 191.600 184.790 171.300
Volumetric Flowrate ACFM 1,150,000 910,000 743,000 1,181,000 889,000 760,000 1,162,000 1,005,000 739,000
Stack Inside Diameter (ft) 18.37 18.37 18.37 18.37 18.37 18.37 18.37 18.37 18.37
Stack Height (m) 47.396 47.396 47.396 47.396 47.396 47.396 47.396 47.396 47.396
Stack Exit Temp (deg.K) 361.4 355.2 350.6 373.6 364.5 355.2 361.8 358.0 350.5
Stack Exit Velocity (m/s) 22.04 17.44 14.24 22.64 17.04 14.57 22.27 19.26 14.16
Stack Inside Diameter (m) 5.5992 5.5992 5.5992 5.5992 5.5992 5.5992 5.5992 5.5992 5.5992

NOx(lb/hr/turbine) 15.17 12.50 9.66 14.75 11.47 9.25 15.52 13.88 9.91
CO(lb/hr/turbine) 9.24 7.61 5.88 8.98 6.98 5.63 9.45 8.45 6.04
SO2(lb/hr/turbine) 5.90 4.80 3.70 5.70 4.40 3.60 6.00 5.40 3.80
PM10(lb/hr/turbine) 7.50 6.18 4.78 7.50 5.67 4.58 7.50 6.86 4.90
1-Hr Unitized Conc (ug/m3) 5.62463 7.05599 8.31072 5.00969 6.68256 7.90813 5.56412 6.44339 8.33895
3-Hr Unitized Conc (ug/m3) 4.27351 5.32345 6.42166 3.84959 5.04008 6.08899 4.22494 4.80076 6.44604
8-Hr Unitized Conc (ug/m3) 3.18504 3.92533 4.62115 2.69903 3.72586 4.40545 3.14595 3.57729 4.63869
24-Hr Unitized Conc (ug/m3) 1.16360 1.45696 1.76917 0.98469 1.37628 1.64297 1.14878 1.32026 1.77658

NOx(g/s/turbine) 1.912 1.575 1.217 1.858 1.445 1.165 1.956 1.749 1.249
CO(g/s/turbine) 1.164 0.959 0.741 1.131 0.880 0.709 1.191 1.065 0.760
SO2(g/s/turbine) 0.743 0.605 0.466 0.718 0.554 0.454 0.756 0.680 0.479
PM10(g/s/turbine) 0.945 0.779 0.602 0.945 0.714 0.577 0.945 0.864 0.617
1-Hour NOx(ug/m3) 21.509 22.226 20.228 18.616 19.313 18.426 21.767 22.539 20.831
1-Hour CO(ug/m3) 13.094 13.533 12.316 11.332 11.761 11.214 13.254 13.724 12.675
8-Hour CO(ug/m3) 4.733 4.750 4.307 3.876 4.128 4.000 4.757 4.865 4.444
1-Hour SO2(ug/m3) 8.358 8.538 7.746 7.194 7.404 7.181 8.413 8.763 7.989
3-Hour SO2(ug/m3) 16.342 16.769 15.630 14.305 14.566 14.187 16.528 16.793 16.102
24-Hour SO2(ug/m3) 1.729 1.763 1.649 1.414 1.525 1.492 1.737 1.796 1.702
24-Hour PM10 at 11 hours op 1.008 1.040 0.977 0.853 0.901 0.869 0.995 1.046 1.005
24-Hour PM10(ug/m3) 2.199 2.270 2.130 1.861 1.965 1.896 2.171 2.281 2.192

NOx(lb/hr) - 1-Hour 120.00 120.00 120.00 120.00 120.00 120.00 120.00 120.00 120.00
CO(lb/hr) - 1-Hour 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0
CO(lb/hr) - 8-Hours 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0 210.0
1-Hr NOx(ug/m3) 85.044 106.687 125.658 75.747 101.040 119.571 84.129 97.424 126.085
1-Hr CO(ug/m3) 148.828 186.701 219.902 132.556 176.821 209.249 147.227 170.492 220.649
8-Hr CO(ug/m3) 84.276 103.864 122.276 71.416 98.586 116.568 83.242 94.655 122.740

**Based on USEPA Ambient Ratio Method (ARM)=75% of NOx impact

Normal Operations - Short-term Emissions

Commissioning

Worst-Case Operating Scenarios are bolded.

CCGS AERMOD Turbine Screening Results
Regular Receptor Grids

155.5' Stack Height

Normal Operations - Short-term Emissions



ccgs
Emission Rates and Stack Parameters for Modeling

Emission Rates, lb/hr
Stack 

Height 
meters

Temp, deg 
K

Exhaust 
Velocity, 

m/s
Stack 

Diam, m NOx SO2 CO PM10 NOx SO2 CO PM10
Averaging Period:  One hour
Turbine N/HRSG 47.396 358.0 19.26 5.5992 1.956 0.756 1.191 - 15.52 6 9.45 -
Turbine S/HRSG 47.396 358.0 19.26 5.5992 1.956 0.756 1.191 - 15.52 6 9.45 -
Fire Pump 4.877 714.26 32.22 0.2032 2.901E-01 5.040E-04 0.093 - 2.302 0.004 0.741 0.091
Aux Boiler 15.240 416.48 15.08 0.7620 6.930E-02 1.764E-02 0.233 - 0.55 0.14 1.85 0.228
Averaging Period:  Three hours
Turbine N/HRSG 47.396 358.0 19.26 5.5992 - 0.756 - - - 6 - -
Turbine S/HRSG 47.396 358.0 19.26 5.5992 - 0.756 - - - 6 - -
Fire Pump 4.877 714.26 32.22 0.2032 - 1.680E-04 - - - 1.33E-03 - -
Aux Boiler 15.240 416.48 15.08 0.7620 - 1.764E-02 - - - 1.40E-01 - -
Averaging Period:  Eight hours
Turbine N/HRSG 47.396 358.0 19.26 5.5992 - - 1.191 - - - 9.45 -
Turbine S/HRSG 47.396 358.0 19.26 5.5992 - - 1.191 - - - 9.45 -
Fire Pump 4.877 714.26 32.22 0.2032 - - 1.167E-02 - - - 0.093 -
Aux Boiler 15.240 416.48 15.08 0.7620 - - 0.233 - - - 1.850 -
Averaging Period:  24 hours
Turbine N/HRSG 47.396 358.0 19.26 5.5992 - 0.756 - 0.396 - 6 - 3.144
Turbine S/HRSG 47.396 358.0 19.26 5.5992 - 0.756 - 0.396 - 6 - 3.144
Fire Pump 4.877 714.26 32.22 0.2032 - 2.100E-05 - 4.778E-04 - 1.67E-04 - 3.792E-03
Aux Boiler 15.240 416.48 15.08 0.7620 - 5.880E-03 - 9.576E-03 - 0.0467 - 0.0760
Evap Cooler per cell 7.010 304.21 10.19 3.353 - - - 2.541E-03 - - - 0.0202
Averaging Period:  Annual
Turbine N/HRSG 47.396 361.4 22.04 5.5992 1.424 0.176 - 0.595 11.3 1.4 - 4.723
Turbine S/HRSG 47.396 361.4 22.04 5.5992 1.424 0.176 - 0.595 11.3 1.4 - 4.723
Fire Pump 4.877 714.26 32.22 0.2032 1.655E-03 3.103E-06 - 6.532E-05 1.31E-02 2.46E-05 - 5.184E-04
Aux Boiler 15.240 416.48 15.08 0.7620 3.163E-03 8.190E-04 - 1.069E-02 0.0251 6.50E-03 - 0.085
Evap Cooler per cell 7.010 304.21 10.19 3.353 - - - 9.493E-04 - - - 0.0075

Cold Start (worst case)  One hour
Turbine N/HRSG 47.396 358.0 19.26 5.5992 12.585 - 68.338 - 99.88 - 542.3625 -
Turbine S/HRSG 47.396 358.0 19.26 5.5992 12.585 - 68.338 - 99.88 - 542.3625 -
Fire Pump 4.877 714.26 32.22 0.2032 - - - - - - - -
Aux Boiler 15.240 416.48 15.08 0.7620 6.930E-02 - 0.233 - 0.55  1.85 -
Cold Start (worst case)  8 hour
Turbine N/HRSG 47.396 358.0 19.26 5.5992 - - 12.794 - - - 101.538 -
Turbine S/HRSG 47.396 358.0 19.26 5.5992 - - 12.794 - - - 101.538 -
Fire Pump 4.877 714.26 32.22 0.2032 - - 0.012 - - - 0.093 -
Aux Boiler 15.240 416.48 15.08 0.7620 - - 0.058 - - - 0.463 -

Assumptions:
Aux boiler operation is 8 hours per day and 3260 per year for PM2.5 modeling
Aux boiler operation is 8 hours per day and 403 hours per year for Nox and SOX modeling
Fire pump operates 1 hour per day, 50 hours year
Evap cooler operates 11 hours  per day and 1500 hours per year
Turbine operates 11 hours per day
Annual PM2.5: 4000 hours base load, 1500 hours peak load, 51 hot starts, 1 cold start, 52 shutdowns for a total of 25 hours in startup/shtdown = 5525 hours
Annual Nox, Sox: 6924 hours base load, 1500 hours peak load, 51 hot starts, 1 cold start, 52 shutdowns for a total of 25 hours in startup/shtdown = 8449 hours
Cold start is 45 minutes which is the worst case start
CO 8-hour impacts calculated as 1 cold start + one shutdown + 6 hours base load
Fire pump not tested during 1 hour start cycle
Aux boiler assumed to operate two hours for 8-hour CO startup modeling

Emission Rates, g/s



NOx CO SOx PM10 PM2.5 NOx CO SOx PM10 PM2.5
Combustion (lbs/day) 106.3 54.1 0.12 6.14 6.10 Combustion (tons/year) 14.04 7.13 0.0036 0.811 0.804

Combustion (days/year)** 288 288 288 288 288
Combustion (hrs/day) 10 10 10 10 10 Combustion (hrs/day) 10 10 10 10 10
Combustion (lbs/hr) 10.63 5.41 0.01 0.61 0.61 Combustion (lbs/hr)** 7.69 3.91 0.00 0.44 0.44
Combustion (g/sec) 1.34E+00 6.82E-01 1.51E-03 7.74E-02 7.69E-02 Combustion (g/sec) 9.69E-01 4.92E-01 2.49E-04 5.60E-02 5.55E-02
Construction Dust (lbs/day) 12.70 2.70 Construction Dust (tons/year) 0.498 0.095

Construction Dust (days/year) 288 288
Construction Dust (hrs/day) 10 10 Construction Dust (hrs/day) 10 10
Construction Dust (lbs/hr) 1.27 0.27 Construction Dust (lbs/hr)** 0.273 0.052
Construction Dust (g/sec) 18.46 acres 1.60E-01 3.40E-02 Construction Dust (g/sec) 3.44E-02 6.56E-03
AERMOD Inputs 74,689 m2 29 Pt.Srcs
Combustion (g/s/src) 4.619E-02 2.351E-02 5.214E-05 2.668E-03 2.650E-03 Combustion (g/s/src) 3.343E-02 1.697E-02 8.571E-06 1.931E-03 1.914E-03
Construction Dust (g/s/m2) 2.142E-06 4.555E-07 Construction Dust (g/s/m2) 4.603E-07 8.782E-08
AERMOD Results (ug/m3)
Combustion Only Combustion Only

1-hour Max 91.511 46.573 0.103 5.28577
3-hour Max 0.071 3.65444
8-hour Max 16.954 1.92413

24-hour Max 0.018 0.92760 0.92156 Annual 5.128 0.001 0.29619 0.29363
All Particulate Sources All Particulate Sources

24-hour Max 114.43941 24.44071 Annual 2.50090 0.57828
1-hour NO2 w/ OLM 91.511 0.116 Annual NO2 w/ ARM 3.846  based on ARM Ratio of: 75%
Background (ug/m3) Background (ug/m3)

1-hour Max 98.1 3771 122.2
3-hour Max 65.0
8-hour Max 2171

24-hour Max 23.4 82 35 Annual 20.8 7.8 24.0 9.0
Total + Background (ug/m3) Total + Background (ug/m3)

1-hour Max 189.6 3818 122.3
3-hour Max 65.1
8-hour Max 2188

24-hour Max 23.4 196 59 Annual 24.6 7.8 26.5 9.6
**Even for construction projects taking less than 12-months or 7 days/wk, the hourly emissions for modeling are still based on total tons (projects<12 months) or tons/year
(projects>12months) divided by 365 days since all days in the met dataset (i.e., all 12 months and all 365 days - i.e., 7 days/week) are modeled.

Short Term Impacts (24 hrs and less) Long Term Impacts (annual)
Modeling Inputs/Results for CCGS Construction Impacts (Combustion Sources as 29 Point Sources)

for Max 1-hr O3 (ppm)



Figure 5.1B-1 Facility BPIP Modeling Plot 
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Figure 5.1B-2 Coarse and Fine Receptor Grid 
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Figure 5.1B-3 Bay Area Air Basin Monitoring Stations 
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Annual CCP Meteorological Monitoring Station Wind Rose 
(2001-2006) 

 



Winter CCP Meteorological Monitoring Station Wind Rose 
(2001-2006) 

 



Spring CCP Meteorological Monitoring Station Wind Rose 
(2001-2006) 

 



Summer CCP Meteorological Monitoring Station Wind Rose 
(2001-2006) 

 



Fall CCP Meteorological Monitoring Station Wind Rose 
(2001-2006) 

 




