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EMISSIONS CALCULATIONS AND SUPPORT DATA 



 

APPENDIX F.1 

Calculation of Maximum Hourly, Daily, and 
Annual Emissions 

Tables presented in this Appendix are as follows: 

F.1-1  Criteria Pollutant and GHG Emissions from the Wartsila Engines 
F.1-2  Wartsila Operational Case Data for QBPP 
F.1-3  Criteria Pollutant and GHG Emissions from the Fuel Gas Heater 
F.1-5  HAPs Emissions from the Fuel Gas Heater 
F.1-6  Criteria Pollutant and GHG Emissions from the Warm Start Heater 
F.1-7  HAPs Emissions from the Warm Start Heater 
F.1-8  Criteria Pollutant, DPM, and GHG Emissions from the Fire Pump Engine 
F.1-9  SO2 Emissions from the Wartsila Engines 
F.1-10  Operational Related Truck and Employee Vehicle Emissions Estimates 
F.1-11  Commissioning Emissions Estimates 
F.1-12  Startup and Shutdown Emissions Estimates 
F.1-13  Low Load Emissions Estimates (Steady State)  
 
In addition to the above tables, other miscellaneous support data for the device-specific 
emissions calculations is also included in this Appendix. 

Attachment F.1-1 Urea MSDS 

Attachment F.1-2 Fire Pump Engine Specification Sheets 

Attachment F.1-3 Wartsila 34SG Engine Brochure 
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APPENDIX F.2 

DISPERSION MODELING AND AIR QUALITY IMPACT ANALYSIS 
SUPPORT DATA 



APPENDIX F.2 

Modeling Support Data 

Tables presented in this Appendix are as follows: 

F.2-1  Building and Structure Dimensions 

F.2-2  Screening Modeling Impact Summary Table 

F.2-3  Ambient Air Quality Standards  

In addition, this appendix contains the following figures: 

F.2-1  Facility Plot Plan 

F.2-2  Site Layout 

F.2-3  Facility Elevation View 

F.2-4a-4e Wind Rose Figures (5) 
 
F.2-5  Fine Receptor Grid 

F.2-6  Coarse Receptor Grid 

F.2-7  BPIP Site Arrangement 

F.2-8  San Diego Air Monitoring Station Map 

F.2-9  Maximum 24 Hour PM10 Impact Plot 

F.2-10  3-Year Avg of Maximum 24 Hour PM2.5 Impacts Plot 

F.2-11  Maximum Annual PM2.5 Impacts Plot 

F.2-12  AERMOD 24 Hour PM10 Impacts (CTSCREEN) Plot 

F.2-13  Agua Tibia Class I Area Receptor Plot 

F.2-14   San Jacinto Wilderness Class I Area Receptor Plot 

 

Attachment F.2-1 Additional Climate Data for the San Diego Regional Area 

 

Modeling input/output files are included in the enclosed CD’s. 

 

  



Table F.2.1   Building, Structure and Stack Dimensions 

Structure ID Height, ft (agl) Length, ft. Width, ft, Diameter, ft. 

Engine Hall 24 @ eave 
29.58 @ crest 

361 68.5 - 

Urea Tank 22 - - 13 

Used Oil Tank 20 - - 10 

New Oil Tank 20 - - 10 

Potable Water Tank 20 - - 10 

Fire Water Tank 30 - - 60 

Maintenance Oil Tank 16 - - 8 

Radiator Set 1 18 85 43.75 - 

Radiator Set 2 18 100 43.75  

SCR/CO Catalyst 
Housing 

25 20 10 - 

Warm Start Heater 21 22.5 5 - 

Fuel Gas Heater 21 22.5 5 - 

Stack Data 

Stack ID Height, ft (agl) Diameter, ft. ~Temperature ~ACFM 

Wartsila Engines (11) 100 4 730-831 62400 

Fuel Heater 30 2 1015 2243 

Warm Start Heater 30 2 1015 2243 

Fire Pump ICE 30 0.33 1040 740 
 

Data derived from Figures F.2-2 and F.2-3. 

Building coordinates are specified in the BPIP files, included on the CDs accompanying the AFC. 

 



Case A B C D E F G H I J K L M N O P

Load 50 75 100 50 75 100 50 75 100 50 75 100 50 75 100 100

Output kW 4646 6998 9341 4646 6998 9341 4646 6998 9341 4646 6998 9341 4646 6998 9184 9341

Ambient Temp, °F 35 35 35 64 64 64 70 70 70 81 81 81 95 95 95 95

Stack Exit Temp (deg.F) 831 822 741 825 816 735 824 815 734 822 813 732 819 810 731 730

Volumetric Flowrate ACFM 36,660 49,200 61,920 36,580 49,159 61,865 36,540 49,140 61,800 36,540 49,140 61,980 36,600 49,380 61,380 62,400

Stack Inside Diameter (ft) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Stack Height (m) 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480 30.480

Stack Exit Temp (deg.K) 717.039 712.039 667.039 713.706 708.706 663.706 713.150 708.150 663.150 712.039 707.039 662.039 710.372 705.372 661.483 660.928

Stack Exit Velocity (m/s) 14.820 19.889 25.031 14.788 19.873 25.009 14.771 19.865 24.983 14.771 19.865 25.056 14.796 19.962 24.813 25.225

Stack Inside Diameter (m) 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192 1.2192

Normal Operations - Short-term Emissions (lb/hr)

NOx (lb/hr/engine) 0.922 1.111 1.318 0.922 1.111 1.318 0.922 1.111 1.318 0.922 1.111 1.318 0.922 1.111 1.296 1.318

CO (lb/hr/engine) 1.495 1.481 1.565 1.495 1.481 1.565 1.495 1.481 1.565 1.495 1.481 1.565 1.495 1.481 1.539 1.565

SO2 (lb/hr/engine) 0.128 0.192 0.256 0.128 0.192 0.256 0.128 0.192 0.256 0.128 0.192 0.256 0.128 0.192 0.256 0.256

PM10 (lb/hr/engine) 1.362 1.373 1.380 1.362 1.373 1.380 1.362 1.373 1.380 1.362 1.373 1.380 1.362 1.373 1.357 1.380

Normal Operations - Unitized Impacts (ug/m3 for 1.0 g/s/engine)

1-Hr Unitized Conc (ug/m3) 803.05544 658.01125 574.71553 805.22422 659.76946 576.47825 806.40949 660.20810 577.13585 807.17988 660.68285 576.52153 807.10865 659.24644 580.38991 574.45567

X(m) 497840.0 497840.0 497820.0 497840.0 497840.0 497820.0 497860.0 497840.0 497820.0 497860.0 497840.0 497820.0 497860.0 497840.0 497820.0 497820.0

Y(m) 3635140.0 3635160.0 3635180.0 3635140.0 3635160.0 3635180.0 3635120.0 3635160.0 3635180.0 3635120.0 3635160.0 3635180.0 3635120.0 3635160.0 3635180.0 3635180.0

Z(m) 231.1 237.3 241.5 231.1 237.3 241.5 227.9 237.3 241.5 227.9 237.3 241.5 227.9 237.3 241.5 241.5

YYMMDDHH 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603

3-Hr Unitized Conc (ug/m3) 402.97036 336.07488 289.52895 403.70791 337.08491 290.69227 404.41680 337.33578 291.12409 404.85035 337.60754 290.72327 404.81360 336.79098 293.24801 289.36720

X(m) 497780.0 497760.0 497740.0 497780.0 497760.0 497740.0 497780.0 497760.0 497740.0 497780.0 497760.0 497740.0 497780.0 497760.0 497740.0 497740.0

Y(m) 3635180.0 3635200.0 3635220.0 3635160.0 3635200.0 3635220.0 3635160.0 3635200.0 3635220.0 3635160.0 3635200.0 3635220.0 3635160.0 3635200.0 3635220.0 3635220.0

Z(m) 235.9 237.8 238.7 228.0 237.8 238.7 228.0 237.8 238.7 228.0 237.8 238.7 228.0 237.8 238.7 238.7

YYMMDDHH 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603 03032603

8-Hr Unitized Conc (ug/m3) 256.04970 223.76365 216.02881 256.85171 223.80060 216.34489 257.11685 223.80907 216.46393 257.27527 223.81775 216.34837 257.25257 223.78893 217.05245 215.96469

X(m) 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495200.0

Y(m) 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0

Z(m) 244.6 263.9 263.9 244.6 263.9 263.9 244.6 263.9 263.9 244.6 263.9 263.9 244.6 263.9 263.9 263.9

YYMMDDHH 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608 04122608

24-Hr Unitized Conc (ug/m3) 118.58982 103.41288 99.97259 118.95935 103.42707 100.11615 119.08137 103.43025 100.17011 119.15449 103.43347 100.11798 119.14452 103.42265 100.43650 99.94445

X(m) 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495300.0 495200.0 495200.0 495200.0

Y(m) 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0 3633800.0

Z(m) 244.6 263.9 263.9 244.6 263.9 263.9 244.6 263.9 263.9 244.6 263.9 263.9 244.6 263.9 263.9 263.9

YYMMDDHH 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624 04122624

Normal Operations - Short-term Screening Emissions (g/s/engine)

NOx (g/s/engine) 0.1162 0.1400 0.1661 0.1162 0.1400 0.1661 0.1162 0.1400 0.1661 0.1162 0.1400 0.1661 0.1162 0.1400 0.1633 0.1661

CO (g/s/engine) 0.1884 0.1866 0.1972 0.1884 0.1866 0.1972 0.1884 0.1866 0.1972 0.1884 0.1866 0.1972 0.1884 0.1866 0.1939 0.1972

SO2 (g/s/engine) 0.0161 0.0242 0.0323 0.0161 0.0242 0.0323 0.0161 0.0242 0.0323 0.0161 0.0242 0.0323 0.0161 0.0242 0.0323 0.0323

PM10 (g/s/engine) 0.1716 0.1730 0.1739 0.1716 0.1730 0.1739 0.1716 0.1730 0.1739 0.1716 0.1730 0.1739 0.1716 0.1730 0.1710 0.1739

Normal Operations - Short-term Screening Impacts (ug/m3)

1-Hour NOx (ug/m3) 93.315 92.122 95.460 93.567 92.368 95.753 93.705 92.429 95.862 93.794 92.496 95.760 93.786 92.295 94.778 95.417

1-Hour CO (ug/m3) 151.296 122.785 113.334 151.704 123.113 113.682 151.928 123.195 113.811 152.073 123.283 113.690 152.059 123.015 112.538 113.283

8-Hour CO (ug/m3) 48.240 41.754 42.601 48.391 41.761 42.663 48.441 41.763 42.687 48.471 41.764 42.664 48.466 41.759 42.086 42.588

1-Hour SO2 (ug/m3) 12.929 15.924 18.563 12.964 15.966 18.620 12.983 15.977 18.641 12.996 15.989 18.622 12.994 15.954 18.747 18.555

3-Hour SO2 (ug/m3) 6.488 8.133 9.352 6.500 8.157 9.389 6.511 8.164 9.403 6.518 8.170 9.390 6.517 8.150 9.472 9.347

24-Hour SO2 (ug/m3) 1.909 2.503 3.229 1.915 2.503 3.234 1.917 2.503 3.235 1.918 2.503 3.234 1.918 2.503 3.244 3.228

24-Hour PM10 (ug/m3) 20.350 17.890 17.385 20.413 17.893 17.410 20.434 17.893 17.420 20.447 17.894 17.411 20.445 17.892 17.175 17.380

Worst-Case Operating Scenarios are bolded.

Table F.2-2  Quail Brush AERMOD Engine Screening Results (w/ All 11 Engines)

Regular 20/50/100/200-meter Receptor Grids and 10m Fenceline Receptors

100' Stack Heights



Table F.2-3
« ,"

Am'bient
, " " <

< 'c '~~ , "<::"

A!ir~quality~'SJandards~
,,<

Pollutant
Averaging

Time

California Standards 1

Primary 3,5 Secondary 3,6

Federal Standards 2

Concentration 3 Method 4 Method 7

, '

0,09 ppm (180 ~g/m3)
Ozone (03) t-,-------,-_+_",--<'--,-'_M' -< ..,.-_--,-1

'I 8 Hour 0,070 ppm (137 ~g/m3)

Respirable 24 Hour 50 ~g/m3

Particulate 1------1-------__1

Matter
(PM10)

1 Hour

Annual
Arithmetic Mean

24 Hour

Annual
Arithmetic Mean

Same as

12 ~g/m3
Gravimetric or

15.0 ~g/m3
Primary Standard

Beta Attenuation

'i <':

9 ppm (1° mg/m
3)'t9.0 ppm (1Omg/m3)

Non-Dispersive None
20 ppm (23 mg/m3) ,Infrared Photometry 35 ppm (40 mg/m3)

(NDIR)

6 ppm (7 mg/m3) - -

Ultraviolet

Photometry

Gravimetric or
Beta Attenuation

Carbon
Monqxide ,'n 1 Hour

li' :It'.(CO) ',< 1----8-H"-0-ur-:-t~'""-~--.,..-...,.,---1
;f

(Lake Tahoe)

Nitrogen
Dioxide
(N02)

Sulfur
Dioxide
(S02)

8 Hour

Annual
Arithmetic Mean

0,030 ppm (57 ~g/m3)
Gas Phase

Chemiluminescence
0.18 ppm (339 ~g/m3)1 Hour

24 Hour,

3 Hour
Ultraviolet

Fluorescence

,

1 Hour 1

30 Day Average

0,25 ppm (655 ~g/m3)

Calendar Quarter
Atomic Absorption

Rolling 3-Month

Averaqe!'

8 Hour

Extinction coefficient of 0,23 per kilometer-
visibility of ten miles or more (0.07 ~ 30
miles or more for Lake Tahoe) due to
particles when relative humidity is less than
70 percent. Method: Beta Attenuation and
Transmittance through Filter Tape,

,! Visibility,
~educing
Particles

53 ppb (100 ~g/m3)
(see footnote 8)

Same as
Primary Standard;

ii

Same as
Primary Standard

Same as
Primary Standard

Ultraviolet

photometry

""

Inertial Separation
and Gravimetric

Analysis

Inertial Separation

and Gravimetric

Analysis

Non-Dispersive
Infrared Photometry

(NDIR)

Gas Phase
'Chemiluminescence100 ppb (188 ~g/m3)

(see footnote 8)

, '.

None

Ultraviolet
flourescence;,;L'

Spectrophotometry
(Pararosaniline

ME1thod)9

0.5 pprn (1300 ~g/in3)

(see 'footnote 9)i

75 ppb (196 ~g/m3)

(see footnote 9)

Sulfates 24 Hour 25 ~g/m3 Ion Chromatography

, , :;i<:,i:,,<
.Hydroqen

1 Hour, ' I' p,03ppm (42 ~g/m3)
Ultraviolet ,::

Sulfide ::1!!, Fluorescence
,

Vinyl
24 Hour 0.01 ppm (26 ~g/m3)

Gas

Chloride1O Chromatography

Same as
Primary Standard

High Volume
Sampler and Atomic

Absorption

See footnotes on next page ...

No

Federal, '

Standards

For more information please call ARB-PIO at (916) 322-2990 California AIr Resources Board (09/08/10)



1. California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour),
nitrogen dioxide, suspended particulate matter-PM1O, PM2.5, and visibility reducing particles, are
values that are not to be exceeded. All others are not to be equaled or exceeded. California ambient air
quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the
California Code of Regulations.

2. National standards (other than ozone, particulate matter, and those based on annual averages or annual
arithmetic mean) are not to be exceeded more than once a year. The ozone standard is attained when the
fourth highest eight hour concentration in a year, averaged over three years, is equal to or less than the
standard. For PM 10, the 24 hour standard is attained when the expected number of days per calendar
year with a 24-hour average concentration above 150 ug/rrr' is equal to or less than one. For PM2.5, the
24 hour standard is attained when 98 percent of the daily concentrations, averaged over three years, are
equal to or less than the standard. Contact U.S. EPA for further clarification and current federal policies.

3. Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses
are based upon a reference temperature of 25°C and a reference pressure of 760 torr. Most measurements
of air quality are to be corrected to a reference temperature of 25°C and a reference pressure of 760 torr;
ppm in this table refers to ppm by volume, or micromoles of pollutant per mole of gas.

4. Any equivalent procedure which can be shown to the satisfaction of the ARB to give equivalent results at
or near the level of the air quality standard may be used.

5. National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to
protect the public health.

6. National Secondary Standards: The levels of air quality necessary to protect the public welfare from any
known or anticipated adverse effects of a pollutant.

7. Reference method as described by the EPA. An "equivalent method" of measurement may be used but
must have a "consistent relationship to the reference method" and must be approved by the EPA.

8. To attain this standard, the 3-year average of the 98th percentile of the daily maximum I-hour average
at each monitor within an area must not exceed 0.100 ppm (effective January 22,2010). Note that the
EPA standards are in units of parts per billion (ppb). California standards are in units of parts per million
(ppm). To directly compare the national standards to the California standards the units can be converted
from ppb to ppm. In this case, the national standards of 53 ppb and 100 ppb are identical to 0.053 ppm
and 0.100 ppm, respectively.

9. On June 2, 2010, the U.S. EPA established a new l-hour S02 standard, effective August 23,2010,
which is based on the 3-year average of the annual 99th percentile of I-hour daily maximum
concentrations. EPA also proposed a new automated Federal Reference Method (FRM) using ultraviolet
technology, but will retain the older pararosaniline methods until the new FRM have adequately
permeated State monitoring networks. The EPA also revoked both the existing 24-hour S02 standard
of 0.14 ppm and the annual primary S02 standard of 0.030 ppm, effective August 23, 2010.
The secondary S02 standard was not revised at that time; however, the secondary standard is undergoing
a separate review by EP A. Note that the new standard is in units of parts per billion (ppb). California
standards are in units of parts per million (ppm). To directly compare the new primary national standard
to the California standard the units can be converted to ppm. In this case, the national standard of 75 ppb
is identical to 0.075 ppm.

10. The ARB has identified lead and vinyl chloride as 'toxic air contaminants' with no threshold level of
exposure for adverse health effects determined. These actions allow for the implementation of control
measures at levels below the ambient concentrations specified for these pollutants.

11. National lead standard, rolling 3-month average: final rule signed October 15,2008.

For more information please call ARB-PIO at (916) 322-2990 California Air Resources Board (09/08/10)
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Figure F.2-4a 
Annual Wind Rose for Overland Avenue 

2003-2005 
 

 



Figure F.2-4b 
Winter Wind Rose for Overland Avenue 

2003-2005 
 

 



Figure F.2-4c 
Spring Wind Rose for Overland Avenue 

2003-2005 
 

 



Figure F.2-4d 
Summer Wind Rose for Overland Avenue 

2003-2005 
 

 



Figure F.2-4e 
Fall Wind Rose for Overland Avenue 

2003-2005 
 

 



Figure F.2-5 
Fine Receptor Grid Delineation 



Figure F.2-6 
Coarse Receptor Grid Delineation 



Figure F.2-7    BPIP Site Arrangement 
 
 



Figure F.2-8

, San Diego Air Basin
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(2007 -2009)
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Figure F.2-9 

 



 
Figure F.2-10



Figure F.2-11 



Figure F.2-12 



Figure F.2-13 

 

 



Figure F.2-14 

 

 



Attachment F.2-1

Additional Climate and Meteorological Data for the San Diego Regional Area

Under the Koppen climate classification system, the San Diego area straddles areas of
Mediterranean climate (CSa) to the north and Semi-arid climate (BSh)to the south and
east. As a result, it is often described as "arid Mediterranean" and "Semi-arid Steppe".
San Diego's climate is characterized by warm, dry summers and mild winters with most
of the annual precipitation falling between November and March. The city has mild,
mostly dry weather, with an average of 201 days above 70 OF(21°C) and low rainfall (9-
13" annually). Summer temperatures are generally warm, with average highs of 70-78
OF(21-26 °C) and lows of 55-66 OF(13-19 °C). Temperatures exceed 90 OF(32°C) only
four days a year. Winter temperatures are mild, with average high temperatures of 66-
70 OF(19-21 °C) and lows of 50-56 OF(10-13 °C). Average annual temperature of the
ocean is 65 OF(18°C), from 59 OF(15 °C) in January to 72 OF(22°C) in August. The
highest recorded temperature at the official weather station is 111°F (44°C) on
September 26, 1963.The lowest recorded temperature is 25 OF(-4°C) on January 7,
1913.l42]

Official temperature record-keeping began in San Diego in 1872, although other
weather records go back further. The city's first official weather station was located at
Mission San Diego from 1849 to 1858.From August 1858until 1940, the official weather
station was located at a series of downtown buildings, and the station has been at
Lindbergh Field since February 1940.

There have been only nine days with a recorded temperature of 32 OF(0 °C) or below
since record-keeping began in 1872.

The climate in the San Diego area, like much of California, often varies significantly
over short geographical distances resulting in microclimates. In San Diego's case this is
mainly due to the city's topography (the Bay, and the numerous hills, mountains, and
canyons). Frequently, particularly during the "May gray /June gloom" period, a thick
"marine layer" cloud cover will keep the air cool and damp within a few miles of the
coast, but will yield to bright cloudless sunshine approximately 5-10 miles (8.0-16 km)
inland. Even in the absence of June gloom, inland areas tend to experience much more
significant temperature variations than coastal areas, where the ocean serves as a
moderating influence. Thus, for example, downtown San Diego averages January lows
of 50 OFand August highs of 78 OF.The city of EICajon, just 10 miles (16km) northeast
of downtown San Diego, averages January lows of 42 OFand August highs of 88 OF.
However sometimes the June gloom can last for several days even into July causing
cloudy skies for San Diego for the entire day.



Rainfall along the coast averages about 10 inches (250 nun) of precipitation annually,
which occurs mainly during the cooler months of December through April. Though
there are few wet days per month during the rainy period, rainfall can be heavy when it
does fall. Rainfall is usually greater in the higher elevations of San Diego; some of the
higher elevation areas of San Diego can receive 11-15 inches (280-380 nun) of rain a
year.

Snow in the city is so rare that it has been observed only five times in the century-and-a-
half that records have been kept. In 1949 and 1967, snow stayed on the ground for a few
hours in higher locations like Point Lorna and La Jolla. The other three occasions, in
1882, 1946, and 1987, involved flurries but no accumulation.



Climate data for San Diego (San Diego Airport)
Month Jan Mar Jun Oct Nov Dec Year

Average high of caC)
.65.8

(18.78)

Daily mean of caC)
57.8

( 4.33)

Average low of caC)
49.7

(9.83)

Rainfall inches (mm) 2.28
(57.9

Avg. rainy days (~0.01 in) .7.2

Sunshine hours 238.7 260.4 232.5

Source #1: NOAA (1971-2000)

Source #2: HKO (1961-1990)
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LA MESA, CALIFORNIA (044735)
Period of Record Monthly Climate Summary

Period of Record: 1/1/1899 to 2/28/2006

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)
Average Total
Precipitation (in.)
Average Total
SnowFall (in.)
Average Snow Depth
(in.)
Percent of possible observations for period of record.
Max. Temp.: 96.3% Min. Temp.: 95.7% Precipitation: 97% Snowfall: 97.2% Snow Depth: 97.1 %
Check Station Metadata or Metadata graphics for more detail about data completeness.

67.1 68.1 68.7 71.7 73.9 77.5 83.1 84.5 83.7 79.0 73.5 68.7 75.0

43.7 45.1 46.8 50.1 53.8 57.0 61.0 62.2 60.3 55.1 48.3 44.5 52.3

2.44 2.42 2.43 1.04 0.29 0.10 0.05 0.09 0.24 0.57 1.37 1.89 12.93

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

o o o o o o o o o o o o o

Western Regional Climate Center, wrcc(ii)dri. edu

http://www.wrcc.dri.edu/cgi-bin/c1iRECtM.pl?ca4735 5/5/2011
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75.8

LA MESA, CALIFORNIA NCDC 1971-2000 Monthly Normals

LA MESA, CALIFORNIA
NCDC 1971-2000 Monthly Normals

Jan Feb Mar Apr May Jun

Mean Max.
Temperature (F)
Highest Mean Max.
Temperature (F)
Year Highest
Occurred
Lowest Mean Max.
Temperature (F)
Year Lowest
Occurred
Mean Temperature
(F)

Highest Mean
Temperature (F)
Year Highest
Occurred
Lowest Mean
Temperature (F)
Year Lowest
Occurred
Mean Min.
Temperature (F)
Highest Mean Min.
Temperature (F)
Year Highest
Occurred
Lowest Mean Min.
Temperature (F)
Year Lowest
Occurred
Mean Precipitation
(in.)

H(.ig)hestPrecipitation 12.25 10.95 8.93 6.95 2.75 0.80 0.93 1.85 1.93 2.28 6.79 6.11
m.

Year Highest
Occurred

Lowest Precipitation 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(in.)

68.5 69.5 69.8 73.1 74.3 78.9 83.6 85.5 84.1 79.6 73.4 68.8

75.6 74.9 76.5 79.8 81.6 84.9 88.2 90.5 90.9 87.0 78.6 73.7

1986 1988 1997 1989 1997 1981 1985 1996 1997 1999 1995 1979

62.5 64.1 64.3 66.1 69.1 72.3 78.1 81.3 77.4 73.8 68.5 61.6

1979 1998 1973 1975 1977 1982 1987 1987 1986 2000 1985 1971

57.1 58.2 59.2 62.3 64.8 68.8 73.0 74.7 73.2 68.2 61.5 57.1

63.1 62.8 63.5 68.1 71.2 73.4 77.8 78.6 79.4 72.9 66.2 61.0

1986 1995 1997 1989 1997 1981 1984 1996 1984 1999 1995 1977

53.6 54.7 55.4 56.8 60.6 64.1 68.8 71.0 67.9 65.1 57.1 51.0

1979 1990 1973 1975 1977 1982 1987 1975 1986 1981 1994 1971

45.7 46.9 48.6 51.4 55.3 58.7 62.3 63.8 62.2 56.8 49.6 45.3

50.6 53.5 52.2 56.9 61.3 61.9 67.5 67.7 68.9 62.2 53.8 51.7

1986 1995 1978 1992 1992 1981 1984 1992 1984 1987 1995 1977

39.8 43.1 44.0 47.6 51.5 53.7 58.8 58.7 58.0 51.4 45.1 40.5

1972 1979 1977 1975 1971 1971 1979 1975 1971 1971 1982 1971

2.89 2.52 2.98 1.05 0.33 0.11 0.06 0.10 0.29 0.58 1.32 1.52

1993 1998 1983 1988 1977 1972 1991 1977 1976 1987 1985 1984

Year Lowest

http://www.wrcc.dri.edulcgi-binicliNORMNCDC2000.pl?ca4735

Page 1 of2

90.9

1997

61.6

1971

64.8

79.4

1984

51.0

1971

53.9

68.9

1984

39.8

1972

13.75

12.25

1993

0.00

5/512011
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Occurred 1976 1974 1997 1993 1999 2000 2000 1999 1999 1999 1999 1999 1976
Heating Degree Days 249. 195. 193. 127. 87. 25. 4. 2. 10. 30. 138. 253. 1313.(F)
Cooling Degree 3. 5. 14. 45. 80. 139. 251. 302. 255. 128. 32. 7. 1261.
Days (F)

Western Regional Climate Center, wrccididri. edu

http://www.wrcc.dri.edulcgi-binicliNORMNCDC2000.pl?ca4735 5/512011
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LA MESA, CALIFORNIA (044735)
1971-2000 Monthly Climate Summary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)
Average Total
Precipitation (in.)
Unofficial values based on averages/sums of smoothed daily data. Information is computed from
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time
changes may cause these 1971-2000 values to differ from official NCDC values. This table is presented
for use at locations that don't have official NCDC data. No adjustments are made for missing data or
time of observation. Check NCDC normals table for official data.

68.5 69.3 70.3 73.0 74.6 79.1 83.9 85.4 84.0 79.6 70.8 69.0 75.8

45.7 46.8 48.6 51.4 55.2 58.6 62.3 63.7 61.8 56.6 47.8 45.3 53.8

2.752.782.641.110.370.110.050.150.240.581.351.73 13.85

Western Regional Climate Center, wrcc(aJ,dri. edu

http://www.wrcc.dri.edu/cgi-binicliNORM2000tM.pl?ca4735 5/5/2011
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EL CAJON, CALIFORNIA (042706)
Period of Record Monthly Climate Summary

Period of Record : 11/111979 to 12/3112010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)

Average Total
Precipitation (in.)
Average Total
SnowFall (in.)
Average Snow Depth
(in.)
Percent of possible observations for period of record.
Max. Temp.: 91.6% Min. Temp.: 91.1% Precipitation: 91.8% Snowfall: 92.1% Snow Depth: 92%
Check Station Metadata or Metadata graphics for more detail about data completeness.

69.7 69.8 71.3 75.4 77.4 81.7 87.5 88.9 87.5 81.0 74.8 69.4 77.9

42.3 44.3 47.3 50.4 55.4 58.5 62.8 64.0 61.2 54.9 46.1 41.5 52.4

2.41 2.77 2.31 0.82 0.15 0.08 0.09 0.02 0.16 0.66 1.28 1.72 12.49

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

o o o o o o o o o o o o o

Western Regional Climate Center, Hlfcc({jJ,dri.edu

http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl?ca2706 5/512011
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EL CAJON, CALIFORNIA NCDC 1971-2000 Monthly Normals

EL CAJON, CALIFORNIA
NCDC 1971-2000 Monthly Normals

Jan Feb Mar Apr May Jun

Mean Max.
Temperature (F)
Highest Mean Max.
Temperature (F)
Year Highest
Occurred
Lowest Mean Max.
Temperature (F)
Year Lowest
Occurred
Mean Temperature
(F)

Highest Mean
Temperature (F)
Year Highest
Occurred
Lowest Mean
Temperature (F)
Year Lowest
Occurred
Mean Min.
Temperature (F)

Highest Mean Min.
Temperature (F)
Year Highest
Occurred
Lowest Mean Min.
Temperature (F)
Year Lowest
Occurred
Mean Precipitation
(in.)

H(.ig)hest Precipitation 11.43 10.35 9.66 2.42 1.21 0.91 0.68 1.07 1.05 1.92 7.21 5.32
Ill.

Year Highest
Occurred

Lowest Precipitation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
(in.)

68.2 69.3 70.1 74.1 76.4 82.0 87.0 88.1 86.5 80.2 73.5 68.3

73.3 74.9 78.7 81.5 84.9 87.3 91.4 93.0 94.3 89.7 80.2 77.1

1986 1981 1997 1996 1997 1974 1980 1995 1979 1999 1995 2000

60.5 64.0 62.5 65.0 70.2 76.3 80.4 83.2 78.2 74.9 67.5 60.1

1979 1998 1973 1975 1995 1991 1987 1987 1986 1972 1994 1971

54.9 56.7 58.3 62.1 65.6 70.3 74.7 76.0 73.9 67.4 59.4 54.3

59.3 60.2 62.5 66.9 71.8 73.9 78.7 79.5 79.9 71.4 64.5 59.8

1986 1995 1997 1989 1997 1981 1984 1998 1984 1999 1995 1977

50.4 52.5 53.1 55.3 60.7 66.9 70.0 71.9 67.9 63.5 54.7 49.5

1979 1990 1973 1975 1977 1991 1987 1976 1986 1971 1994 1971

41.6 44.0 46.5 50.1 54.7 58.5 62.4 63.8 61.3 54.6 45.2 40.3

47.8 48.8 51.3 54.5 61.4 62.0 67.5 67.2 68.1 60.6 48.7 46.7

1980 1995 1978 1989 1992 1981 1984 1992 1984 1987 1995 1977

37.0 38.5 40.4 45.5 51.2 55.4 59.0 59.9 57.5 49.8 41.2 37.6

1972 1990 1977 1975 1977 1980 1983 1975 1986 1971 2000 1990

2.47 2.57 2.66 0.79 0.16 0.06 0.04 0.06 0.15 0.46 1.18 1.36

1993 1998 1983 1988 1998 1990 1991 1977 1997 1986 1985 1984

Year Lowest

http://www.wrcc.dri.edu/cgi-bin/c1iNORMNCDC2000.pl?ca2706

Page 1 of2

94.3

1979

60.1

1971

64.5

79.9

1984

49.5

1971

51.9

68.1

1984

37.0

1972

11.96

11.43

1993

0.00

5/5/2011



EL CAJON, CALIFORNIA NCDC 1971-2000 Monthly Normals Page 2 of2

Occurred 2000 1989 2000 2000 1999 2000 2000 2000 2000 1999 2000 2000 2000
Heating Degree Days 315. 238. 222. 131. 77. 13. O. O. 7. 40. 183. 334. 1560.(F)
Cooling Degree O. 4. 13. 44. 94. 170. 301. 340. 275. 114. 13. 3. 1371.
Days (F)

Western Regional Climate Center, wrccididri. edu

http://www.wrcc.dri.edu/cgi-binlc1iNORMNCDC2000.pl?ca2706 5/5/2011
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EL CAJON, CALIFORNIA (042706)
1971-2000 Monthly Climate Summary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)
Average Total
Precipitation (in.)
Unofficial values based on averages/sums of smoothed daily data. Information is computed from
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time
changes may cause these 1971-2000 values to differ from official NCDC values. This table is presented
for use at locations that don't have official NCDC data. No adjustments are made for missing data or
time of observation. Check NCDC normals table for official data.

69.1 70.0 71.7 75.5 77.2 81.7 87.3 88.8 86.7 81.4 71.9 69.5 77.8

42.3 44.7 47.2 50.9 55.3 58.6 62.6 64.0 61.2 54.7 44.4 41.2 52.4

2.62 2.89 2.59 0.86 0.23 0.10 0.02 0.04 0.16 0.45 1.24 1.57 12.78

Western Regional Climate Center, wrcc(ii)dri.edu

http://www.wrcc.dri.edu/cgi-binicliNORM2000tM.pl?ca2706 5/5/2011



SAN DIEGO WSO AIRPORT, CALIFORNIA Period of Record Monthly Climate Summ ... Page 1 of 1

SAN DIEGO WSO AIRPORT, CALIFORNIA
(047740)
Period of Record Monthly Climate Summary

Period of Record: 11111914 to 12/3112010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)
Average Total
Precipitation (in.)
Average Total
SnowFall (in.)
Average Snow Depth
(in.)
Percent of possible observations for period of record.
Max. Temp.: 99.9% Min. Temp.: 99.9% Precipitation: 99.9% Snowfall: 83.3% Snow Depth: 83.3%
Check Station Metadata or Metadata graphics for more detail about data completeness.

64.7 65.2 65.9 67.4 68.6 70.9 74.8 76.3 75.7 73.0 70.0 65.8 69.9

48.0 49.7 51.8 54.7 58.0 60.8 64.4 65.7 63.9 59.3 52.9 48.7 56.5

2.03 1.99 1.64 0.78 0.21 0.05 0.02 0.06 0.17 0.51 0.95 1.78 10.18

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

o o o o o o o o o o o o o

Western Regional Climate Center, wrcc(ci)dri.edu

http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl?ca7740 5/512011
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SAN DIEGO WSO AIRPORT, CALIFORNIA
NCDC 1971-2000 Monthly Normals

Mean Max.
Temperature (F)
Highest Mean Max.
Temperature (F)
Year Highest
Occurred
Lowest Mean Max.
Temperature (F)
Year Lowest
Occurred
Mean Temperature
(F)

Highest Mean
Temperature (F)
Year Highest
Occurred
Lowest Mean
Temperature (F)
Year Lowest
Occurred
Mean Min.
Temperature (F)
Highest Mean Min.
Temperature (F)
Year Highest
Occurred
Lowest Mean Min.
Temperature (F)
Year Lowest
Occurred
Mean Precipitation
(in.)
Highest Precipitation
(in.)
Year Highest
Occurred
Lowest Precipitation
(in.)

Year Lowest

Jan Feb Mar Apr May Jun
Annual

Jul Aug Sep Oct Nov Dee Monthly

65.8 66.3 66.3 68.7 69.3 72.2 75.8 77.5 77.0 74.0 69.9 66.3

70.3 71.3 70.5 73.4 74.5 78.0 81.8 82.8 83.7 78.8 76.5 71.3

1986 1977 1984 1992 1978 1981 1984 1983 1984 1982 1976 1976

61.8 61.5 62.9 64.1 64.4 66.9 71.6 72.7 71.4 69.5 65.7 61.7

1971 1971 1991 1975 1999 1999 1987 1999 1999 2000 1994 1971

57.8 58.9 60.0 62.6 64.6 67.4 70.9 72.5 71.6 67.6 61.8 57.6

61.3 63.5 64.3 67.0 68.7 72.9 77.2 77.4 78.9 72.2 66.8 63.3

1981 1980 1978 1992 1997 1981 1984 1983 1984 1983 1976 1977

54.3 55.2 56.5 58.7 60.5 62.8 67.1 68.0 66.9 64.3 56.4 53.9

1971 1990 1991 1975 1999 1999 1987 1999 1986 1996 1994 1987

49.7 51.5 53.6 56.4 59.8 62.6 65.9 67.4 66.1 61.2 53.6 48.9

54.9 56.3 58.3 60.5 63.8 67.7 72.6 72.9 74.0 66.5 58.1 57.6

1980 1980 1978 1992 1997 1981 1984 1984 1984 1983 1983 1977

44.9 47.1 50.1 53.1 56.5 58.7 62.5 63.3 61.9 57.1 47.1 45.5

1989 1990 1991 1999 1991 1999 1987 1999 1986 1971 1994 1990

2.28 2.04 2.26 0.75 0.20 0.09 0.03 0.09 0.21 0.44 1.07 1.31

9.09 7.65 6.96 3.71 1.79 0.87 0.24 2.13 1.04 1.74 4.92 4.55

1993 1998 1991 1988 1977 1990 1991 1977 1986 1987 1985 1984

0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

http://www.wrcc.dri.edu/cgi-bin/cliNORMNCDC2000.pl?ca7740

70.8

83.7

1984

61.5

1971

64.4

78.9

1984

53.9

1987

58.1

74.0

1984

44.9

1989

10.77

9.09

1993

0.00

5/5/2011
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Occurred 1976 1974 1997 1993 2000 2000 2000 1999 2000 1999 1980 2000 1976
Heating Degree Days 227. 176. 160. 90. 47. 10. O. O. l. 12. 109. 23l. 1063.(F)
Cooling Degree 2. 4. 5. 17. 32. 8l. 183. 230. 199. 97. 15. l. 866.Days (F)

Western Regional Climate Center, wrcctdidri.edu

http://www.wrcc.dri.edu/cgi-binicliNORMNCDC2000.pl?ca7740 5/5/2011
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SAN DIEGO WSO AIRPORT, CALIFORNIA
(047740)
1971-2000 Monthly Climate Summary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)
Average Total
Precipitation (in.)
Unofficial values based on averages/sums of smoothed daily data. Information is computed from
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time
changes may cause these 1971-2000 values to differ from official NCDC values. This table is presented
for use at locations that don't have official NCDC data. No adjustments are made for missing data or
time of observation. Check NCDC normals table for official data.

65.8 66.2 66.7 68.4 69.4 72.2 75.8 77.4 76.9 74.1 67.5 66.4 70.8

49.7 51.5 53.6 56.4 59.7 62.6 65.9 67.3 65.9 61.1 52.1 49.1 58.1

2.17 2.19 2.00 0.83 0.22 0.09 0.03 0.11 0.18 0.44 1.07 1.45 10.78

Western Regional Climate Center, wrcc@dri.edu

http://www.wrcc.dri.edu/cgi-bin/cliNORM2000tM.pl?ca7740 5/5/2011
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APPENDIX F.3 

Modeling Protocol 

A number of air quality related impact analyses were conducted using state-of-the-art 
dispersion models and modeling techniques. Modeling was used to assess impacts for the 
following types of issues: 

• Compliance with state and federal air quality standards, 

• Compliance with local air district NSR impact standards, 

• Evaluation of PSD increment consumption on Class I areas, 

• Evaluation of visibility impacts, 

• Evaluation of depositional impacts, 

• Evaluation of AQRV impacts, 

• Evaluation of Class II area impacts, 

• Evaluation of impacts on soils, vegetation, and sensitive biological species, 

• Evaluation of cumulative impacts, and, 

• Evaluation of health risk impacts. 

The air quality models, and analysis techniques used in these analyses, are summarized in 
the enclosed Modeling Protocol, with additional support data provided in Appendices F.1, 
and F.2, and F.4 through F.10. The Protocol also outlines the support data that was used in 
the various analyses, and how the support data was acquired, processed, and quality 
assured. The protocol has been submitted to the various air quality agencies for review and 
comment. 

 

Attachment F.3-1 Dispersion Modeling and Impact Analysis Protocol 



 
 
 

Attachment F.3-1 
Modeling Protocol 



 

 
QBPP Protocol.doc 

 

 
  
 
 
 

 

August 4, 2011 

Mr. Ralph DeSiena 
San Diego Air Pollution Control District 
10124 Old Grove Road 
San Diego, CA.  92131-1649 
 

Re: Air Quality Modeling Protocol for the Quail Brush Power Project 

 

Dear Ralph: 

Attached is the Air Quality Modeling Protocol for the Quail Brush Power Project 
(QBPP).  Quail Brush Genco, LLC, is proposing to construct and operate the QBPP 
facility located on Sycamore Landfill Road, west of Santee, California. The project will 
be a nominal 102.3 MW facility utilizing natural gas-fired internal reciprocating engine 
technology. The engines proposed for use are Wartsila 20V34SG-C2’s. Each engine is 
rated at approximately 9.3 MW. In addition to the power cycle engines, the facility will 
have a dry “radiator” cooling system, fuel gas and warm start heaters, and an 
emergency fire pump system. 

The proposed project will be a minor new source as defined by the San Diego Air 
Pollution Control District (APCD or SDAPCD) Siting Regulations. The Environmental 
Protection Agency (EPA) Prevention of Significant Deterioration rules will apply to the 
proposed source for GHGs as well as NOx, PM10, and PM2.5.  QBPP will not be subject 
to APCD requirements for emission offsets but will require an air quality modeling 
analyses for criteria pollutants and toxics.   The APCD regulatory requirements include:   

 APCD does not, at this time, have PSD delegation; therefore any required PSD 
permits will be issued by EPA Region 9. 

 PSD applicability per the Tailoring Rule provisions for GHGs, will result in 
other criteria pollutants being subject to PSD by virtue of emissions exceeding 
the PSD significant emissions rates (SERs), which include NOx, PM10 and 
PM2.5. 

 PSD applicability by virtue of the GHG Tailoring Rule provisions, and 
subsequent imposition of PSD for other criteria pollutants will not affect the 
source status, i.e., major or non-major, under the APCD NSR Rules (20.1, 20.2, 
20.3). 
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 Based on data derived from discussions with SDAPCD staff, the APCD is 
classified as a “basic” nonattainment area for ozone. But, the APCD has 
requested a re-designation to “serious” ozone nonattainment, which will most 
likely be in effect at the time of submittal of this AFC and the accompanying PSD 
permit application. 

 SDAPCD Rule 20.1 defines the major source emissions thresholds for serious 
ozone nonattainment areas as follows: 

o PM10 100 TPY 

o NOx 50 TPY 

o VOCs 50 TPY 

o SOx 100 TPY 

o CO 100 TPY 

 SDAPCD Rule 20.1 further defines NOX and VOC as precursors to ozone. 
Notwithstanding this definition, the region is attainment for NO2.   

The applicant will submit air quality impact analyses to the SDAPCD, EPA Region 9, 
and the California Energy Commission (CEC).  The modeling analysis, based on GHGs 
triggering PSD, will include impact evaluations for those pollutants shown in Table 1 
and the CEC requirements for evaluation of project air quality impacts.  The purpose of 
this document is to establish the procedure for meeting the APCD, EPA, and CEC air 
quality modeling requirements for the proposed project.  
 
 

Table 1 
PSD Significant Emissions Thresholds 

Pollutant 
Cumulative 
Increase (tons/yr) 

NOx 40 

SO2 40 

CO 100 

VOC 40 

PM10/PM2.5 15/10 

 
The project will result in emissions that will exceed PSD significant emissions 
thresholds for of oxides of nitrogen (NOx), volatile organic compounds (VOC) and 
particulate matter (PM10/2.5).  Sulfur dioxide (SO2), carbon monoxide (CO), and are 
expected to be below the significant emission levels.  The project will also trigger CEC 
modeling requirements for cumulative and construction-based impacts. Based on 
emissions of NOx and PM10/2.5, the project will trigger the APCD Air Quality Impact 
Assessment (AQIA) requirements, which require that a new project does not cause or 
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contribute to violations of the air quality standards. It should be noted that the project 
only triggers the PSD modeling requirements for NOx and PM10/2.5 based on the 
project emissions of GHGs rather than the rather than the pollutants of NOx, CO, SOX, 
and PM.  
 
As part of the major PSD source permit application, an air quality, toxics, and 
cumulative impacts analyses are required.  At this time, modeled ambient impacts are 
expected to be below the levels at which preconstruction monitoring is required.  The 
results of these analyses will be presented in detail in the AFC and the application for a 
Determination of Compliance. 
 
As part of application process and in accordance with the APCD requirements, a 
modeling protocol is required.  This modeling protocol outlines the proposed use of air 
dispersion modeling techniques that will be used to assess impacts from the proposed 
facility, and has been prepared by Atmospheric Dynamics, Inc. on behalf of QBPP.  This 
protocol also follows modeling guidance provided by the U.S. Environmental 
Protection Agency (USEPA) in its “Guideline on Air Quality Models” (including 
supplements), USEPA Memorandum “Additional Clarification Regarding Application of 
Appendix W Modeling Guidance for the 1-hour NO2 National Ambient Air Quality Standard” 
(March 2011), USEPA Memorandum “Applicability of Appendix W Modeling Guidance for 
the 1-hour SO2 National Ambient Air Quality Standard” (August 2010), USEPA 
Memorandum “Modeling Procedures for Demonstrating Compliance with PM2.5 NAAQS 
(March 2010), California Air Pollution Control Officers Association (CAPCOA) 
“Modeling Compliance of the Federal 1-Hour NO2 NAAQS”(Draft Release 2011), the Federal 
Land Managers’ “Air Quality Related Values Workgroup (FLAG) Phase I Report-Revised” 
(October 2010), and the “Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 
II Recommendations” (1998), as well as additional modeling guidance.  
 
Impacts from operation of the facility will be compared to the following in Table 2: 
 

Table 2 
Air Quality Criteria 

NO2 PM10 PM2.5 CO SO2 

PSD Significant Impact Levels      

PSD Monitoring Exemption Levels      

PSD Increments      

Ambient Air Quality Standards 
 


 

 
 

 

Class I and Class II Visibility      

Impacts to Soils and Vegetation 
 


 

 
 

 

Class I Area Acid Deposition      

Concurrent with the submittal of the Application for Certification (AFC) to the 
California Energy Commission and the PSD application to the Environmental 
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Protection Agency Region 9, the applicant will be applying to the SDAPCD for an 
Authority to Construct and a Determination of Compliance for the proposed project.  
Attached for your review is a description of the analytical approach that will be used to 
comply with District modeling requirements for the project. 

We look forward to working with you.  If you have any questions, please do not 
hesitate to call me at (831) 620-0481.  Thank you for your attention in this matter. 

Sincerely, 
 
Atmospheric Dynamics, Inc. 
 

 
Gregory S. Darvin 
Senior Meteorologist 
 
cc:  
Carol Bohnenkamp, EPA Region 9 

Mr. Gerry Bemis, P.E. 
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 Protocol.doc 

INTRODUCTION AND FACILITY DESCRIPTION 
The proposed facility will consist of eleven (11) Wartsila 20V34SG-C2 engines, each 
rated at ~9.3 MW. These engines will incorporate lean burn design for primary NOx 
control. Each engine will have its own exhaust stack. In addition to lean burn design, 
each unit will be equipped with an SCR system using urea as the reaction agent in the 
final NOx control process, and a CO oxidation catalyst for control of CO (and VOC and 
VOC HAPs) emissions. Each stack will have a CEMS as required by the local APCD 
regulations, as well as an exhaust gas silencer system.  

The site is located west-northwest of the City of Santee, California (San Diego County). 
The site is located on the north side of Hwy 52, adjacent to and east of Sycamore 
Landfill Rd. The Sycamore Landfill lies to the north of the site approximately 0.42 miles. 
The City of Santee lies in close proximity to the site to the northeast (1.3 miles), east 
(0.94 miles), and southeast (0.3 miles). The topography of the site and surrounding area 
is essentially low rolling hills, with elevations ranging from 250 to over 800 feet above 
mean sea level. The site elevation ranges from approximately 415 to 530 feet above 
mean sea level. The site and immediate surrounding area to the north, west, and south-
southwest are primarily uninhabited vacant open space in nature. The site occupies 
approximately 21.7 acres of presently vacant “industrial” land. The MCAS Miramar 
boundary is to the north of the site approximately 1.55 miles, and the main runway 
complex at MCAS Miramar is 6 miles to the northwest. Gillespie Field (airport) lies 
approximately 3 miles to the southeast, and Montgomery Field (airport) lies 6.4 miles to 
the southwest. 

There are no stationary sources of air pollutants located on the proposed project site at 
this time. The property is vacant, with no buildings or structures on the site. 

According to the Auer land use classification scheme, a 3-kilometer radius boundary 
around the proposed site yields a predominately rural classification. This is consistent 
with the current (City of San Diego) land use and general plan designation for the site 
and surrounding area as “open space,” i.e., a large portion of the land surrounding the 
proposed site (to the southwest, west, northwest, and northeast) is vacant. The site is 
zoned RS-1-8 (single family residential), although it is unlikely that residential units will 
be built in such close proximity to the Sycamore Landfill. The Sycamore landfill, which 
lies to the north of the project site is zoned “industrial employment”. 

Each of the new engines will operate in simple-cycle mode, i.e., no heat recovery from the 
engine exhaust will be used to augment engine power production, and will fire natural 
gas only. The Wartsila 20V34SG-C2 engines are four-stroke, port injected, turbocharged, 
inter-cooled, spark-ignited engines, working on the Otto process, lean burn principle. The 
engines are classified as medium-speed units, and have been proven to be highly 
efficient, low polluting, power production sources for peaking and cogeneration 
applications. Approximately 33 seven-fan radiator banks, 3 banks per engine generator 
set, will be provided for engine cooling. 



 Air Quality Modeling Protocol 

 

 
Page 2 of 25 

 
 Protocol.doc 

Other equipment to be located on the site that will support the combustion process is as 
follows: fuel gas heater, two warm start heaters, fire-pump system, engine cooling water 
treatment and distribution system, water storage tank and forwarding pumps, electrical 
switchyard area, urea storage (1-20,000 gallon above ground storage tank) and 
containment area, administration building, gas compressor area, etc. Based upon a 
natural gas heat content of 1,019 Btu/scf (~22,900 Btu/lb), each engine will have a 
maximum heat rating of approximately 80.18 MMBtu/hr (HHV), with gross and net heat 
rates of 8,600 and 8,834 Btu/kW-hr (HHV) respectively. Each engine will consume fuel at 
a rate of approximately 78,685 standard cubic feet per hour at maximum rated load. The 
facility is being evaluated for an operational scenario of 4032 hours per year (which 
includes startups and shutdown times, as well as 3800 hours per year of normal 
operations). Daily operations will vary depending upon the dispatch requirements of San 
Diego Gas and Electric Company and Cal-ISO. 

Proposed equipment specifications are summarized as follows: 

Power Cycle Engines: 

 Engine Manufacturer: Wartsila 

 Engine Model: 20V34SG-C2 

 Fuel: Natural Gas 

 Nominal MW rating: 9.3 MW (~12874 Hp) each 

 Number of engines: 11 

 Heat rating: ~80.18 MMBtu/hr (HHV) each 

 Hours per year: 4032 (each) 
 

Natural Gas Fuel Heater: 

 Manufacturer: TBD 

 Model: TBD 

 Number of heaters: 1 

 Fuel: Natural Gas 

 Heat Rate: 4 mmbtu/hr (HHV) 

 Hours per year: 4232 

 Burner Type: Low NOx Burner 

 Fuel consumption: 3925.4 scf/hr (@1019 btu/scf) 
 

Warm Start Heaters: 

 Manufacturer: TBD 

 Model: TBD 

 Number of heaters: 2* 

 Fuel: Natural Gas 

 Heat Rate: 4 mmbtu/hr (HHV) 
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 Hours per year: 4928 

 Burner Type: Low NOx Burner 

 Fuel consumption: 3925.4 scf/hr (@1019 btu/scf) 
 

*One of the warm start heaters is a backup, and as such, only one unit will be operated 
at any given time, and the total operation of both units combined will not exceed 4928 
hours per year. 

 

Diesel Engine Fire Pump System 

 Mfg: John Deere 

 Model: Clarke JU4H-UFADW8 

 Tier: 3 

 BHP: 144 

 Fuel: Diesel 

 Fuel Use Rate: 10 gals/hr 

 Annual operations: 50 hrs/yr 
 

The only fuel to be combusted on site by the Wartsila power cycle engines and the fuel 
gas and warm start heaters is Public Utilities Commission (PUC)-grade natural gas 
supplied by the local gas company (Sempra Utilities). 

Table 3 presents the potential to emit annual emissions for the proposed QBPP. 

 

TABLE 3   Potential to Emit for the QBPP  

 

Pollutant 
Proposed Facility 

TPY 
SDAPCD Rule 20.1, 20.2 Offset Thresholds, 

TPY 

NOx 44.8 50 

CO 56.5 100 

VOC 46.5 50 

SOx 5.74 100 

PM10 33.1 100 

PM2.5 33..1 100 

CO2e 191,589 n/a 
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PROPOSED AIR QUALITY DISPERSION MODELS 
 
The United States Environmental Protection Agency (USEPA) dispersion models 
proposed for use to quantify pollutant impacts on the surrounding environment based 
on the emission sources operating parameters and their locations include the AERMOD 
modeling system (version 11103 with the associated receptor processing program 
AERMAP version 11103) for modeling most facility operational and construction 
impacts in both simple and complex terrain, the Building Profile Input Program for 
PRIME (BPIP-PRIME version 04274) for determining building dimensions for 
downwash calculations in AERMOD, the CTSCREEN model (version 94111) for 
determining PM impacts in complex terrain (for comparison to the SDAPCD significant 
impact levels used for emission offset purposes for the California ambient air quality 
standards), the SCREEN3 model (version 96043) for determining inversion breakup, 
impacts, and the use of the California Health Risk Assessment models/protocols for 
determining toxic impacts, which includes the HARP On-Ramp program.  As noted 
later, AERMOD meteorological data were processed by SDAPCD using AERMET 
version 06341 and AERSURFACE, version 08009.  These models, along with options for 
their use and how they are used, are discussed below.  These models will be used for 
the following: 
 

 Comparison of operational and construction impacts to significant impact 
levels (SILs), ambient monitoring significance thresholds, California Ambient 
Air Quality Standards (CAAQS), National Ambient Air Quality Standards 
(NAAQS), and PSD Increments using AERMOD or CTSCREEN (as needed); 

 Cumulative impacts analyses with AERMOD in accordance with local/state/ 
USEPA/CEC requirements; 

 Toxics analyses using ARB algorithms as incorporated into state/CEC 
requirements; and 

 Assessment of impacts to soil and vegetation 
 
EXISTING METEOROLOGICAL AND AIR QUALITY DATA 
 
Available Meteorological Data: Hourly observations of certain meteorological 
parameters are used to define the area’s dispersion characteristics.  These data are used 
in approved air dispersion models for defining a project’s impact on air quality.  These 
data must meet certain criteria established by the USEPA and the following discussion 
details the proposed data and its applicability to this project. 
 
The nearest representative surface data set in the general area of the proposed Project is 
the Overland Ave Monitoring Station, operated by the SDAPCD, located approximately 
9.4 kilometers west-southwest of the project site.  This surface meteorological data set 
was provided by the SDAPCD for the years 2003-2005, and for each of the listed years, 
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data recovery exceeds 90 percent.  The corresponding upper air data was collected via a 
sodar operated by the SDAPCD at the Marine Corp Air Station Miramar for the same 
time periods.  These data have been processed by the SDAPCD using AERMET 
(Version 06341) based on one (1) 360-degree sector for roughness lengths obtained from 
AERSURFACE for the Kearny Mesa monitoring station.  SDAPCD supplemented these 
data as necessary with surface meteorological observations taken at Montgomery Field 
and profiler data (collected by the SDAPCD) combined with twice-daily upper air 
radiosonde observations taken at the Marine Corps Air Station Miramar.  These data 
processed by SDAPCD were used in the AERMOD analyses without any revisions. 
 
The area surrounding the project site, within three (3) km, can be characterized as rural, 
made up mostly of shrub lands and grasslands, based on review of land use/land cover 
data as well as recent aerial photo data. In accordance with the Auer land use 
classification methodology (USEPA’s “Guideline on Air Quality Models”), land use within 
the area circumscribed by a three km radius around the facility is greater than 50 
percent rural.  Therefore, in the modeling analyses supporting the permitting of the 
facility, no urban coefficients will be assigned.   
 
Meteorological Data Representativeness:  The proposed use of the three (3) years of 
SDAPCD supplied surface meteorological data collected at the Kearny Mesa monitoring 
location would satisfy the definition of on-site data.  USEPA defines the term “on-site 
data” to mean data that would be representative of atmospheric dispersion conditions 
at the source and at locations where the source may have a significant impact on air 
quality.  Specifically, the meteorological data requirement originates from the Clean Air 
Act in Section 165(e)(1), which requires an analysis “of the ambient air quality at the 
proposed site and in areas which may be affected by emissions from such facility for 
each pollutant subject to regulation under [the Act] which will be emitted from such 
facility.”  This requirement and USEPA’s guidance on the use of on-site monitoring data 
are also outlined in the On-Site Meteorological Program Guidance for Regulatory 
Modeling Applications (USEPA, 1987).  The representativeness of meteorological data is 
dependent upon: (a) the proximity of the meteorological monitoring site to the area 
under consideration; (b) the complexity of the topography of the area; (c) the exposure 
of the meteorological sensors; and (d) the period of time during which the data are 
collected. 
 
First, the meteorological monitoring site and proposed project location are in close 
proximity (9.4 kilometers), at approximately the same elevation and with similar 
topography surrounding each location.  Second, the Kearny Mesa monitoring site and 
proposed project location are located roughly about the same distance and in the same 
orientation to significant terrain features that might influence wind flow patterns.  
There are two small scale localized terrain features near the proposed project site; 
Cowles and Fortuna Mountains which extend approximately 700 feet in height above 
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both the monitoring and project site base elevations.  These terrain features are part of 
the same large scale terrain features in the area that are oriented in a northeast-
southwest direction. Cowles and Fortuna Mountain are bisected with passes and 
canyons that run in the same northeast and southwest directions as the larger terrain 
features in the area.  Based on the small size of the terrain, it is unlikely that either of 
these two features will influence the predominant meteorology in the project area.  
Third, as discussed below, the surface characteristics roughness length, Bowen ratio, 
and albedo are relatively consistent throughout the area and are nearly identical 
between the project site and the meteorological monitoring location. 
 
Representativeness is defined in the document “Workshop on the Representativeness of 
Meteorological Observations” (Nappo et. al., 1982) as “the extent to which a set of 
measurements taken in a space-time domain reflects the actual conditions in the same 
or different space-time domain taken on a scale appropriate for a specific application.”  
Judgments of representativeness should be made only when sites are climatologically 
similar, as is the case with the meteorological monitoring site and the proposed project 
location.  In determining the representativeness of the meteorological data set for use in 
the dispersion models at the project site, the consideration of the correlation of terrain 
features to prevailing meteorological conditions, as discussed earlier, would be nearly 
identical to both locations since the orientation and aspect of terrain at the proposed 
project location correlates well with the prevailing wind fields as measured by and 
contained in the meteorological dataset.  In other words, the same mesoscale and 
localized geographic and topographic features that influence wind flow patterns at the 
meteorological monitoring site also influence the wind flow patterns at the proposed 
project site.   
 
Surface characteristics were determined with AERSURFACE using Land Use/Land 
Cover (LULC) data in accordance with USEPA guidance documents (“AERMOD 
Implementation Guide,” 1/09/08; and “AERSURFACE User’s Guide,” EPA-454/B-08-001, 
1/08) as described below.  AERSURFACE uses U.S. Geological Survey (USGS) National 
Land Cover Data 1992 archives (NLCD92) to determine the midday albedo, daytime 
Bowen ratio, and surface roughness length representative of the surface meteorological 
station. Bowen ratio is based on a simple unweighted geometric mean while albedo is 
based on a simple unweighted arithmetic mean for the 10x10 km square area centered 
on the selected location (i.e., no direction or distance dependence for either parameter).  
Surface roughness length is based on an inverse distance-weighted geometric mean for 
upwind distances up to one (1) km from the selected location.  The circular surface 
roughness length area (1-km radius) can be divided into any number of sectors as 
appropriate (USEPA guidance recommends that no sector be less than 30º in width).  As 
noted above, SDAPCD executed AERMET using one 360-degree sector for roughness 
lengths obtained from AERSURFACE for the Kearny Mesa monitoring location 
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Running AERSURFACE at both the meteorological monitoring and proposed site 
locations produced almost identical results for both Bowen ratio and Albedo, based on 
the 10 kilometer area around each location.  There were some variations in land cover 
and roughness lengths between the two locations based on a one kilometer radius, but 
both areas are mostly rural.  Table 1 presents the AERSURFACE land use types within 
one kilometer of the meteorological monitoring and project locations.  Based on the 
Auer land use classifications, both locations are classified as rural and there is good 
correlation of the rural characteristic land types between the two locations. Within the 
one-kilometer radius around the Kearny Mesa Monitoring Station, there is a 51.4 
percent urban classification, but review of the photo aerial data suggests that most of 
this is due to the airport runways being classified as LULC category 23 (transportation).  
These areas, although including the paved runway surfaces, have low surface 
roughness lengths more closely comparable to rural categories than areas with 
commercial/industrial buildings/structures.  Comparing the LULC data at the project 
site to the meteorological monitoring site showed that the same general land use 
categories exist around the project site and the meteorological monitoring site, with the 
both locations having over 75 percent associated with open, rural areas.  Thus, the 
predominant land use in the area is made up of rural categories. 
 

Table 1  AERSURFACE Land Cover Counts: Surface Roughness (1-km) 

  Quail Brush Project Site Kearny Mesa Monitoring Site 

LULC Category Count %Rural %Urban Count %Rural %Urban 

11 Open Water: 9 0.3% - 0 - - 

12 Perennial Ice/Snow: 0 - - 0 - - 

21 Low Intensity Residential: 29 0.8% - 145 4.2% - 

22 High Intensity Residential: 11 - 0.3% 0 - - 

23 Commercial/Industrial/Trans: 9 - 0.3% 1794 - 51.4% 

31 Bare Rock/Sand/Clay: 256 7.3% - 201 5.8% - 

32 Quarries/Strip Mines/Gravel: 0 - - 0 - - 

33 Transitional: 0 - - 0 - - 

41 Deciduous Forest: 121 3.5% - 7 0.2% - 

42 Evergreen Forest: 390 11.2% - 51 1.5% - 

43 Mixed Forest: 90 2.6% - 105 3.0% - 

51 Shrubland: 1904 54.5% - 1085 31.1% - 

61 Orchards/Vineyard/Other: 0 - - 0 - - 

71 Grasslands/Herbaceous: 665 19.0% - 66 1.9% - 

81 Pasture/Hay: 0 - - 3 0.1% - 

82 Row Crops: 0 - - 4 0.1% - 

83 Small Grains: 2 0.1% - 0 - - 

84 Fallow: 0 - - 1 0.0% - 

85 Urban/Recreational Grasses: 1 0.0% - 27 0.8% - 

91 Woody Wetlands: 1 0.0% - 0 - - 

92 Emergent Herbaceous Wetlands: 5 0.1% - 4 0.1% - 

 Total: 3493 99.4% 0.6% 3493 48.6% 51.4% 

 
Comparing the AERSURFACE outputs in Table 2, using one 360 degree sector around 
each location, shows that the average surface characteristics by season are also very 
similar.  For roughness length, the variations between the two sites are minimal.  
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Roughness lengths are often categorized into classes between 0 (water) and 4 (urban). 
Open land areas, low vegetation areas, and agriculture are often assigned roughness 
lengths of 0.01 (class 1) to 0.16 (class 2).  Thus, it is noted that there are no changes in 
classes between the two locations and the predominant land use activity in the project 
and meteorological monitoring locations are associated with open or rural land uses.  
 

Table 2 AERSURFACE Results/Inputs for Project and Meteorological 
Monitoring Locations 

Parameter by Season (Month) 
Quail Brush 
Project Site 

Kearny Mesa 
Monitoring Site* 

Surface Roughness (meters)   

Winter (none) - - 

Spring (Mar-Apr) 0.286 0.530 

Summer (May-Sept) 0.322 0.540 

Fall (Oct-Feb) 0.322 0.539 

Albedo   

Winter (none) - - 

Spring (Mar-Apr) 0.17 0.17 

Summer (May-Sept) 0.17 0.17 

Fall (Oct-Feb) 0.17 0.17 

Bowen Ratio   

Winter (none) - - 

Spring (Mar-Apr) 0.85 0.97 

Summer (May-Sept) 0.81 0.95* 

Fall (Oct-Feb) 1.25 1.30 

AERMOD Inputs   

Latitude/UTM-X(m) 32.851 32.83645 

Longitude/UTM-Y(m) -117.029 -117.12875 

Datum NAD83 NAD83 

Source Google Earth Google Earth 

Snow Cover NO NO 

Arid Region NO NO 

Airport Location NO NO 

Surface Moisture AVERAGE AVERAGE 

Surface Roughness Radius (km) 1.0 1.0 

Number of Sectors 1 (0-360deg) 1 (0-360deg) 
*0.94 Bowen ratio in SDAPCD Stage 3 AERMOD input file is the only difference. 

 
For these reasons as discussed above, the Kearny Mesa meteorological data selected for 
the proposed project are expected to satisfy the definition of representative 
meteorological data.  Thus, it is our assessment that this meteorological data are 
identical to the dispersion conditions at the project site and to the regional area.  As 
noted above, these data has been processed by the SDAPCD using AERMET (Version 
06341) based on one (1) 360-degree sector for roughness lengths in AERSURFACE based 
on the Kearny Mesa monitoring location. 
 
Existing Baseline Air Quality Data:  The nearest criteria pollutant air quality 
monitoring sites to the proposed project site would be the SDAPCD monitoring stations 
located at Overland Ave (Kearny Mesa), El Cajon, Escondido, Alpine, and Del Mar.  
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Ambient monitoring data for these sites for the most recent four-year period (2007-2010) 
is summarized in Table 4. Data from these sites is estimated to present a reasonable 
representation of background air quality for the project site and impact area.  
 

Table 4.    Air Quality Summary for Most Recent 4 Years1 

Pollutant Site Avg. Time 2007 2008 2009 2010 

Ozone, ppm El Cajon 1 Hr .11 .107 .098 .102 

Del Mar .11 .097 .097 .085 

Escondido .094 .116 .093 .105 

Alpine .134 .139 .119 .105 

SD-Overland .088 .100 .105 .100 

Ozone, ppm El Cajon 8 Hr 

(4th max) 

.073 .093 .082 .078 

Del Mar .072 .078 .084 .072 

Escondido .075 .098 .080 .084 

Alpine .086 .109 .097 .088 

SD-Overland .076 .093 .082 .073 

PM10, ug/m3 El Cajon 24 Hr 

 

61 40 55 41 

Escondido 68 82 73 42 

SD-Overland 65 41 50 33 

PM10, ug/m3 El Cajon Annual AM 27 27 25 21 

Escondido 24 25 25 21 

SD-Overland 22 24 25 19 

PM2.5, ug/m3 El Cajon 24 Hr 

(98th pctl) 

42.7 30.7 56.5 27.7 

Escondido 124 44 78.3 48.4 

SD-Overland 31 27.2 25.1 18.7 

PM2.5, ug/m3 El Cajon Annual AM 12.8 13.4 12.1 10.8 

Escondido 13.3 13 13 12 

SD-Overland 10 12 10.5 8.7 

CO, ppm Escondido 8 Hr 3.2 2.8 3.24 2.46 

CO, ppm Escondido 1 Hr 5.2 4.6 ND ND 

NO2, ppm El Cajon 1 Hr2 .065 .054 .054 .058 

SD-Overland .087 .056 .06 .073 

Escondido .072 .073 .073 .064 

Alpine .057 .042 .056 .052 

NO2, ppm El Cajon Annual .015 .016 .014 .013 

SD-Overland .015 .014 .014 .013 

Escondido .016 .018 .016 .014 

Alpine .010 .008 .008 .007 

SO2, ppm San Diego 

Beardsley 

Annual - .003 .001 .000 

SO2, ppm San Diego 

Beardsley 

24 Hr .006 .007 .006 .002 

SO2, ppm San Diego 3 Hr .010 .014 ND ND 
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Beardsley 

SO2, ppm San Diego 

Beardsley 

1 Hr .018 .019 ND ND 

 
 
Based on the data presented in Table 4, Overland Ave was selected as the most 
representative monitoring location for the project, given is close proximity to the project 
site as well as having similar land use characteristics to the project site.  Overland Ave 
does not collect CO or SO2.  For these pollutants, data from Escondido (CO) and 
Beardsley (SO2) were selected.  The background values represented in Table 5 are the 
highest values reported for the site during any single year of the most recent three-year 
period.  
 

Table 5    Estimated Background Air Quality Values 

Pollutant and Averaging Time Background Value 

Ozone – 1 Hour 0.105 ppm  (210 ug/m3) 

Ozone – 8 Hour 0.093 ppm (182.5 ug/m3) 

PM10 – 24 Hour 50 ug/m3  

PM10 – Annual 25 ug/m3 

PM2.5 – 24 Hour 27.2 ug/m3 

PM2.5 – Annual 12 ug/m3 

CO – 1 Hour 4.6 ppm (5290 ug/m3) 

CO – 8 Hour 3.24 ppm (3600 ug/m3) 

NO2 – 1 Hour (based on 98th percentile data analysis) Federal 0.0553 ppm (104 ug/m3) 

NO2 – 1 Hour (based on 1st  high data analysis) State 0.073 ppm (137.5 ug/m3) 

NO2 – Annual 0.014 ppm (26.4 ug/m3) 

SO2 – 1 Hr 0.019 ppm (49.8 ug/m3) 

SO2 – 3 Hr 0.014 ppm (36.4 ug/m3) 

SO2 – 24 Hour 0.007 ppm (18.4 ug/m3) 

 
 
The attainment status of the proposed project site is designated for the NAAQS and 
CAAQS as follows: 
 

Table 6   SDAPCD Attainment Status Listing 

Pollutant Federal Status State Status 

Ozone Nonattainment* Nonattainment 

PM10/PM2.5 Attainment Nonattainment 

CO Attainment Attainment 

NO2 Attainment Attainment 

SO2 Attainment Attainment 

Lead Attainment Attainment 
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*Federal Ozone Status Ranking = “basic”, but in June of 2011 the APCD expects the ranking to be upgraded to “serious”. 

 
AIR QUALITY MODELING PROCEDURES WITH AERMOD/SCREEN3 
 
Several dispersion models are proposed for use to quantify pollutant impacts on the 
surrounding environment based on the emission sources and operating parameters.  
AERMOD will be used to determine facility impacts on Class II areas in the immediate 
Project vicinity in simple, intermediate, and complex terrain areas during both Project 
operations and during construction of the Project.  The AERMOD model will be used 
for comparison of impacts to significant impact levels, monitoring significance 
thresholds, and compliance with PSD Increments and AAQS. 
 
Screening Modeling:  A variety of facility operating conditions (e.g., minimum, 
maximum, and average ambient temperatures) and a range of engine loads will be 
conducted to identify which operating condition causes worst-case ambient air impacts.  
The modeling will be performed for stack characteristics and emissions for all 
applicable short-term averaging times (pollutants and averaging times with AAQS) 
using three (3) years of the selected meteorological dataset (described above).  The 
worst-case short-term operating condition(s) so identified will be used in the refined 
modeling described below.  Source characteristics for annual average impacts will be 
based on average operating conditions (i.e., average annual temperature, average 
operating load and worst-case annual emissions based on permitted hours of operation 
for both normal and startup, and shutdown conditions).   
 
Refined Modeling:  The purpose of the refined modeling analysis will be to 
demonstrate that air emissions from the Project will not cause or contribute to a 
NAAQS/CAAQS violation and will not cause a significant health risk impact. For 
modeling the project’s operational impacts under normal and startup, shutdown, or 
malfunction conditions due to emissions from the proposed sources (as well as 
temporary project construction impacts) on nearby simple and complex terrain, the 
AERMOD model will be used with three (3) years of hourly meteorological data. 
 
AERMOD is a steady-state plume dispersion model that simulates transport and 
dispersion from multiple point, area, or volume sources based on updated 
characterizations of the atmospheric boundary layer.  AERMOD uses Gaussian 
distributions in the vertical and horizontal for stable conditions, and in the horizontal 
for convective conditions; the vertical distribution for convective conditions is based on 
a bi-Gaussian probability density function of the vertical velocity.  For elevated terrain 
AERMOD incorporates the concept of the critical dividing streamline height, in which 
flow below this height remains horizontal, and flow above this height tends to rise up 
and over terrain.  AERMOD also uses the advanced PRIME algorithm to account for 
building wake effects.  
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As part of the input requirements into AERMET and AERMOD, a land use classification 
must be made. The area surrounding the Project site was determined to be primarily 
rural following the methods outlined by the Auer land use classification method. As 
part of the AERMET input requirements, albedo, Bowen ratio, and Surface Roughness 
must be classified by season. These values will be determined with the AERSURFACE 
using the latest USEPA guidance (i.e., AERMOD Implementation Guide, revised 
January 9, 2008, and the AERSURFACE User’s Guide (USEPA-454/B-08-001) as 
described earlier. AERMOD input data options are listed below following these USEPA 
modeling guidance documents. 
 

 Final plume rise 

 Stack tip downwash 

 Regulatory default option (i.e., calm and missing meteorological data processing 
and elevated terrain heights option) 

 
Flagpole receptors are not proposed to be used.  AERMAP will be used to calculate 
receptor elevations and hill height scales for all receptors from NED GeoTIFF data in 
accordance with USEPA guidance. 
 
Annual NO2 concentrations will be calculated using the Ambient Ratio Method (ARM), 
adopted in Supplement C to the Guideline on Air Quality Models (USEPA, 1994).  The 
Guideline allows a nationwide default conversion rate of 75% for annual NO2/NOx 
ratios. 
 
To assess 1-hour NO2 concentrations for comparison with the California AAQS (not the 
Federal 1-hour standard), ozone limiting will be used along with the temporal paring of 
background NO2 data from the Kearny Mesa Monitoring Station.  The ozone data and 
NO2 data will be based on the same years as the surface meteorology input into 
AERMOD.  Specifically, the background ozone and NO2 data will be for the years 2003-
2005.  This approach was previously discussed with the SDAPCD. 
 
CTSCREEN Dispersion Model 
 
If the AERMOD model calculates exceedances of SILs, standards or increments in complex 
terrain, the CTSCREEN model may be used.  The CTSCREEN model, screening mode of 
CTDMPLUS, is a refined point source Gaussian air quality model for use in all stability 
conditions for complex terrain applications.  As a result of the model accounting for the 
dimensional nature of the plume and terrain interaction, the model requires digitized 
terrain of the nearby topographical features.  The mathematical representation of terrain is 
accomplished by the terrain preprocessors, FITCON and HCRIT.  CTSCREEN and 
CTDMPLUS are virtually the same air quality model, the main difference between the two 
is the meteorological data used.  The wind direction used in CTSCREEN is based on the 
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source-terrain geometry, resulting in computation of the highest impacts likely to occur.  
Other meteorological variables are chosen from possible combinations from a set of 
predetermined values.  CTSCREEN provides maximum concentration estimates that are 
similar to, but on the conservative side of, those that would be calculated from the 
CTDMPLUS model with a full year of on-site meteorological data. 

As well as calculating maximum 1-hour concentrations at all receptors, the CTSCREEN 
model is designed to provide conservative estimates of worst case 3-hour, 24-hour, and 
annual impacts.  Scaling factors are used to convert calculated 1-hour concentrations to 3-
hour, 24-hour, and annual estimates.  A workgroup study found the ratios to convert 1-
hour concentrations to 3-hour, 24-hour, and annual concentrations to be 0.7, 0.15, and 0.03 
respectively. 

CTSCREEN is appropriate for the following applications: 

  Elevated point sources 

  Terrain elevations above stack top 

  Rural areas 

  One hour to annual averaging time periods 

 

 

Meteorological data used by the CTSCREEN model is internally derived by the model 
itself, but is similar those 1-hour values used in the screening version of ISCST3.  The 
CTSCREEN model utilizes its own scaling factors for time periods longer than one 
hour, as listed in Table 7. 

 

Table 7 
Model Persistence Factors 

Averaging Period CTSCREEN Scaling Factor 

1-hour 1.0 

3-hour 0.7 

8-hour  NA 

24-hour 0.15 

Annual 0.03 

 
 
 
Federal 1-hour NO2 NAAQS Modeling:   
 
EPA established a new 1-hour standard at a level of 100 ppb (188.68 µg/m3), based on the 
3-year average of the annual 98th percentile of the daily maximum 1-hour concentrations 
in addition to the existing annual secondary standard (100 µg/m3).  EPA has also 
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established requirements for a NO2 monitoring network that will include monitors at 
locations where maximum NO2 concentrations are expected to occur, including within 50 
meters of major roadways, as well as monitors sited to measure the area-wide NO2 
concentrations that occur more broadly across communities. 

To assess the Federal 1-hour NO2 Standard, the methods summarized in the Draft 
CAPCOA Guidance Document “Modeling Compliance of the Federal 1-hour NO2 
NAAQS” are proposed for use.  Specifically, the following methods will be used: 
 

 First high with Ozone Limiting Method will be used for significant impact levels 
(SILs) for 1-hour NO2. 

 Ozone Limiting Method with recommended CAPCOA in stack NO2/NOx ratios 
based on the most recent updated data provided on the APCD web site. 

 Three year average of the modeled 98th percentile coupled with seasonal hour of 
day (3rd highest) background. 

 Background Ozone and NO2 data from Kearny Mesa monitoring station. 

 Missing background NO2 and Ozone data will be filled in following the CAPCOA 
Gap Filling Procedures. 

 
The Ozone Limiting Method (OLM) is proposed for use.  Hourly ozone data collected at 
Kearny Mesa will be used in the OLM analysis to calculate hourly NO2 concentrations 
from hourly NOx concentrations. The years of ozone data used will be for the same years 
as the meteorological data modeled.  The OLM is incorporated into the AERMOD 
program and involves an initial comparison of the estimated maximum NOx 
concentration and the ambient O3 concentration to determine which is the limiting factor 
to NO2 formation.  If the O3 concentration is greater than the maximum NOx 
concentration, total conversion is assumed.  If the NOx concentration is greater than the O3 
concentration, the formation of NO2 is limited by the ambient O3 concentration.  In this 
case, the NO2 concentration is set equal to the O3 concentration plus a correction factor that 
accounts for in-stack and near-stack thermal conversion. 
 
As summarized in the CAPCOA Guidelines as well as through EPA Policy Memorandum, 
OLM is proposed based on five selected criteria: 
 

1.  The model has received a scientific peer review:  

As noted in the U.S. EPA’s June 2010 guidance document, because AERMOD is 
the preferred model for dispersion for a wide range of applications, the 
alternative model demonstration for use of the OLM/PVMRM options within 
AERMOD focuses on the treatment of NOX chemistry within the model, and 
does not need to address basic dispersion algorithms within AERMOD. The 
chemistry for OLM has been peer-reviewed, as noted by the documents posted 
on the U.S. EPA’s Support Center for Regulatory Air Modeling web site. The 



 Air Quality Modeling Protocol 

 

 
Page 15 of 25 

 
 Protocol.doc 

posted documents include Sensitivity Analysis of PVMRM and OLM in AERMOD 
(MACTEC, 2004) and Evaluation of Bias in AERMOD-PVMRM (MACTEC, 2005). 
Both documents indicate that the models appear to perform as expected. 

 
2. The model can be demonstrated to be applicable to the problem on a 

theoretical basis: 

As noted in the document entitled “Sensitivity Analysis of PVMRM and OLM In 
AERMOD” prepared by Roger W. Brode “This report presents results of a 
sensitivity analysis of the PVMRM and OLM options for NOx to NO2 conversion 
in the AERMOD dispersion model.  Several single source scenarios were 
examined as well as a multiple-source scenario.  The average conversion ratios of 
NO2/NOx for the PVMRM option tend to be lower than for the OLM option and 
for the Tier 2 option or the Ambient Ratio Method which has a default value of 
0.75 for the annual average. The sensitivity of the PVMRM and OLM options to 
emission rate, source parameters and modeling options appear to be reasonable 
and are as expected based on the formulations of the two methods.  For a given 
NOx emission rate and ambient ozone concentration, the NO2/NOx conversion 
ratio for PVMRM is primarily controlled by the volume of the plume, whereas 
the conversion ratio for OLM is primarily controlled by the ground-level NOx 
concentration.  

Overall the PVMRM option appears to provide a more realistic treatment of the 
conversion of NOx to NO2 as a function of distance downwind from the source 
than OLM or the other NO2 screening options (Hanrahan, 1999a; Hanrahan, 
1999b). No anomalous behavior of the PVMRM or OLM options was identified 
as a result of these sensitivity tests.” 

Based on this report for both OLM/PVMRM appear to be applicable to the 
problem of NO2 formation and as noted by the author provides a better 
estimation of the NO2 impacts compared to other screening options (Tier 1 and 
2). 

 

3. The databases which are necessary to perform the analysis are available and 
adequate:  

The data needed to conduct an OLM run with hourly seasonal background NO2 
data are hourly meteorological data, hourly ozone data, hourly NO2 data, and in-
stack NO2/NOx ratios.  The hourly ozone and meteorological data exist for the 
same time period at the same Kearny Mesa Monitoring Station, operated by the 
SDAPCD.  

The Kearny Mesa monitoring site is located on Overland Avenue in the County 
Operations Center, which is in the northern section of Kearny Mesa.  The site 
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collects and records NOx/NO2, Ozone, CO, PM10, PM2.5 along with surface 
meteorology which includes wind speed, wind direction, temperature and solar 
radiation.  The APCD considers this monitoring station as representative of 
where reactive photochemistry will occur most extensively.  

The site is an urban/commercial area and is bounded by State Route 52 to the 
north, Interstate 805 to the west, and Interstate 15 to the east.  Adjacent 
communities include Serra Mesa, Clairemont, and Tierrasanta.  The air quality in 
this location is representative of a large part of the metropolitan portion of San 
Diego due to the diurnal onshore and offshore flow, which mixes the pollutants 
throughout the metropolitan region.   

This monitoring station is located next to major transportation corridors and 
population centers, so it is able to provide representative concentration data for a 
significantly large area. The APCD classifies the monitoring objective at this site 
as “Representative Concentration”, which is defined to represent the air quality 
concentrations for a pollutant that is expected to be similar throughout a 
geographical area. They may not always indicate the highest concentrations in 
the area, but review of Table 4 1-hour NO2 data for Overland Ave indicates that 
many of the high concentrations for 1-hour NO2 have been recorded at Overland 
Ave.  Part of the reason for the relatively high NO2 concentrations may be due to 
the location of the monitor with respect to State Route 52.  Based on prevailing 
wind direction, the Overland Ave monitoring station appears to be directly 
impacted from State Route 52 mobile source emissions.   

For this project, the use of the Overland Ave monitoring station satisfies the 
Environmental Protection Agency's new requirements for the placement of NO2 
monitors near major roadways in urban areas in order to determine the highest 
concentrations in an area covered by a monitoring network.   The new Federal 1-
hour NO2 standard requires that monitoring networks be designed to measure 
the expected highest concentrations.  Each of the SDAPCD monitoring stations 
has unique objectives that are associated with a spatial scale for each site.  These 
spatial scales are defined in 40 CFR Part 58, Appendix D.  Additionally, the 
desired spatial scale of a monitoring site must conform to established criteria for 
the distance from roadways, based on traffic volumes as defined in 40 CFR Part 
58, Appendix E.   The goal in siting monitoring stations is to match the spatial 
scale with the desired monitoring objective. 

The new Federal 1-hour NO2 standard is focused on short-term peak 
concentrations, which may occur near roadways.   As summarized in the 2009 
San Diego Air Monitoring Network Plan (June 2010) and based on the last four 
years of 1-hour NO2 monitoring data, the Overland Ave monitoring objective 
appears to be population oriented (typical concentrations in areas of high 
population density in order to protect public health) and highest concentration 
(monitoring at locations expected to have the highest concentrations).   Based on 
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the major roadways that surround the monitoring station, the use of the 
Overland Ave NO2 monitoring data appears to satisfy the revised EPA 
population and highest concentration oriented monitoring station requirements 
for the new 1-hour standard. 

NO2/NOx ratios will be determined from published data provided by the San 
Joaquin Valley APCD.  Based on the recommended ratios provided by the San 
Joaquin Valley APCD, the following are proposed: 

 Wartsila Natural Gas Fired Reciprocating Engine with post combustion 
controls:  1.15% 

 Natural Gas Fired Fuel Heaters: 10%  

 

4. Appropriate performance evaluations of the model have shown that the 
model is not biased toward underestimates:  

As noted in Evaluation of Bias in AERMOD-PVMRM (MACTEC, 2005), which was 
prepared by Roger W. Brode, PVMRM has been judged to provide unbiased 
estimates based on criteria that are comparable to, or more rigorous than, 
evaluations performed for other dispersion models.  At the present time no 
assessment of bias has been conducted for the OLM algorithm.  It has been 
shown in the sensitivity analysis that OLM provides similar more conservative 
results than PVMRM.  Therefore is it assumed that OLM would also provide an 
unbiased estimate of the modeled concentrations. 

 

5. A protocol on methods and procedures to be followed has been established. 
The methods and procedures outlined in this protocol are proposed for 
implementation. 

 
Fumigation Modeling:  The SCREEN3 model will used to evaluate inversion breakup 
fumigation impacts for all short-term averaging periods (24 hours or less). The 
methodology outlined in EPA-454/R-92-019 (Screening Procedures for Estimating the 
Air Quality Impact of Stationary Sources, Revised) will be followed for this analysis. 
Combined impacts for all sources under fumigation conditions will be evaluated. 
 
For sources with plume heights not subject to inversion breakup fumigation, their 
contributions to fumigation impacts will be determined using SCREEN3 with all 
meteorological conditions and ignoring terrain at the distance of the maximum 
fumigation concentration. The fumigation concentration is then combined with the 
maximum SCREEN3 concentration from the other sources.   The combined fumigation 
concentrations are also compared to the maximum SCREEN3 concentrations under 
normal dispersion for all meteorological conditions.  If fumigation impacts are less than 
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SCREEN3 maxima under normal dispersion, no further analysis is required based on 
Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, 
Revised (EPA-454/R-92-019). 
 
If fumigation impacts exceed SCREEN3 maxima, then fumigation impacts longer than 
1-hour averages will be evaluated based on Section 4.5.3 of Screening Procedures for 
Estimating the Air Quality Impact of Stationary Sources, Revised (EPA-454/R-92-019) 
guidance on converting to 3-, 8- and 24-hour average concentrations. 
   
GEP Stack Height and Downwash:  Stack locations and heights and building locations 
and dimensions will be input to BPIP-PRIME.  The first part of BPIP-PRIME determines 
and reports on whether a stack is being subjected to wake effects from a structure or 
structures.  The second part calculates direction-dependent “equivalent building 
dimensions” if a stack is being influenced by structure wake effects.  The BPIP-PRIME 
output is formatted for use in AERMOD input files. 
 
Receptor Selection:  Receptor and source base elevations will be determined from US 
Geological Survey (USGS) National Elevation Dataset (NED) data in the GeoTIFF 
format at a horizontal resolution of 1 arc-second.  All coordinates (both sources and 
receptors will be referenced to UTM North American Datum 1983 (NAD83, Zone 11).   
 
Cartesian coordinate receptor grids will be used to provide adequate spatial coverage 
surrounding the project area for assessing ground-level pollution concentrations, to 
identify the extent of significant impacts, and to identify maximum impact locations.  
The maximum extent of the significant impact isopleth for any pollutant will be used to 
represent the impact radius. 
 
For the full impact analyses, a nested grid will be developed to fully represent the 
significance area(s) and maximum impact area(s).  The fence line receptor grid will be 
based on 10 meters. The downwash receptor grid will have a receptor spacing of 20-
meters along the facility fence line and out to 500 meters from the Project.  An 
intermediate receptor grid with 50-meter receptor spacing will extend from the 
downwash receptor grid out to 1000 meters from the Project.  A coarse receptor grid 
with 100-meter receptor spacing will extend from the intermediate receptor grid 
outwards at least two (2) kilometers.  The coarse grid spacing will be 200 meters and 
will extend out ten (10) kilometers in all directions.  When maximum impacts occur in 
areas outside the 10-meter spaced receptor grid, additional refined receptor grids with 
20-meter resolution will be placed around the maximum impacts and extended as 
necessary to determine maximum impacts. Ambient concentrations within the facility 
fence line will not be calculated.  
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Ambient Air Quality Impact Analyses:  In evaluating the impacts of the proposed 
project on ambient air quality, ADI will model the ambient impacts of the project, add 
those impacts to background concentrations, and compare the results to the state and 
Federal ambient standards for SO2, NO2, PM10, PM2.5, and CO.  The project impacts will 
also be compared to the PSD significance levels. 
 
In accordance with USEPA guidance (40 CFR part 51, Appendix W, Sections 11.2.3.2 
and 11.2.3.3), the highest modeled concentration will be used to compare with the 
significant impact levels (SILs). The highest modeled concentration will be used to 
demonstrate compliance with all short-term and annual CAAQS.  With respect to the 
Federal PM2.5 24-hour standard, the 98th percentile will be used.  Compliance with 
other short-term NAAQS may also be demonstrated consistent with the format of the 
short-term NAAQS (see 40 CFR 50). 
 
PSD INCREMENT CONSUMPTION AND NAAQS ANALYSIS 
 
Increment consumption of NOx (annual) and PM10 (24-hour and annual) will be 
evaluated if impacts from the facility are above PSD modeling significance levels.  The 
increment for PM2.5 will not be applicable until October, 2011. Therefore, there will be 
no PM2.5 increment analysis provided. 
 
PSD Source Impact Analysis.  Under EPA’s PSD regulations, an applicant must 
conduct a “source impact analysis”, which demonstrates that “allowable emission 
increases from the source in conjunction with all other applicable emissions increases or 
reductions (including secondary emissions), would not cause or contribute to air 
pollution in violation of:  (1) Any NAAQS in any region; or (2) Any applicable 
maximum allowable increase over the baseline concentration in any area.”  40 CFR § 
52.21(k).   

Subparagraph (1) is required to assure that the source’s emissions will not cause a 
violation of the NAAQS, which, in this case, consist of the 24-hour and annual 
PM10/PM2.5 standards. Subparagraph (2) is the “increment consumption analysis”, 
which assures that, in those locations currently meeting the federal NAAQS (i.e., those 
deemed “attainment” or “unclassifiable”), the concentration of a given pollutant cannot 
increase by an amount greater than the “maximum allowable increase” specified by the 
Clean Air Act and/or the PSD regulations for the particular pollutant.   

Role of Significant Impact Levels.  For purposes of the PSD program, EPA has 
traditionally applied “significant impact levels” (“SILs”) as a de minimis value, which 
represents the offsite concentration predicted to result from a source’s emissions that 
does not warrant additional analysis or mitigation.   

If a source’s modeled impact at any offsite location exceeds the relevant SIL, the source 
owner must then conduct a “multi-source” (or “cumulative”) air quality analysis to 
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determine whether or not the source’s emissions will cause or contribute to a violation 
of the relevant NAAQS or applicable PSD increment. 

NAAQS Compliance Demonstration.  To demonstrate that the emissions from the 
proposed projects will not cause or contribute to a violation of the NOx and 
PM10/PM2.5 NAAQS, a multi-source cumulative modeling analysis will be conducted 
in accordance with EPA requirements. This analysis considered both the existing 
background concentrations, as established by ambient monitoring data, and the 
contribution from additional sources, which might not be reflected by the monitoring 
data, but could interact with the facility’s potential impacts.  Appropriate increment 
consuming sources will be determined in consultation with the EPA and San Diego 
APCD to determine total increment consumption. 

  

Preconstruction Monitoring Requirements 
 
PSD rules require an applicant’s air quality analysis to contain preconstruction ambient 
air quality monitoring data for purposes of establishing background pollutant 
concentrations in the impact area of the proposed facility.  However, an applicant may 
be exempted from the requirement for preconstruction monitoring if the predicted air 
quality impacts of the facility do not exceed the specified de minimis levels.  An 
applicant may also, with regulatory agency discretion, rely on existing continuous air 
quality monitoring data collected at District-approved monitoring stations to satisfy the 
requirement for preconstruction monitoring.  
 
ADDITIONAL IMPACTS ANALYSIS 
 
The additional impacts analysis is an assessment of the impacts of air, ground, and 
water pollution on soils, vegetation, and visibility caused by any increase in emissions 
of any regulated pollutant from the modification under review, and from associated 
growth. There are four parts of the additional impacts analysis: 1) growth, 2) ambient 
air quality impact analysis, 3) soils, water, and vegetation analysis, and 4) visibility 
impairment. This analysis will follow USEPA’s guidance provided in the New Source 
Review Workshop Manual (October 1990 draft).  
 
The growth analysis will quantify the number of employees, the availability of housing 
in the area, and associated commercial and industrial growth, and construction related 
activities and mobile sources. The number of employees is not envisioned to be large 
enough to result in a quantifiable increase in emissions from residential, commercial, or 
industrial growth (e.g., less than 30 employees).  
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While Class II visibility is not protected, a visual plume blight analysis must be 
performed as required under the PSD program.  As such, the VISCREEN model will be 
used to assess this potential. 
 
CLASS I AREA IMPACTS 
 
Agua Tibia National Wilderness is located approximately 62 kilometers north of the 
Project site.  Additionally, San Jacinto Wilderness is located 103 kilometers north east. 
Following the most recent FLAG Workshop procedures (June 2010), the use of the 
Screening Procedure (Q/D) to determine if the project could opt (screen) out of an Air 
Quality Related Value (AQRV) assessment for visibility and deposition with CALPUFF 
was made.  Following the screening procedures in FLAG, the emissions of NOx, SOx, 
PM10/2.5, and H2SO4 were summed after adjusting the emissions to reflect 8,760 hours 
of operation.  The screening analysis is summarized below: 
 

 Q = sum(NOx+PM10/2.5+SOx+H2SO4)*(8760/4032) = 181.72 

 Dagua tibia = 62 km 

 Dsan jacinto = 103 km 

 (Q/D) = 2.93 for Agua Tibia National Wilderness 

 (Q/D) = 1.76 for San Jacinto Wilderness 
 
If Q/D is less than 10, then no AQRV analysis is required.  Based on the ratio of Q/D, 
both Class I areas are less than 10 and no further analysis of AQRV is required.  The 
screening assessment does not apply to Class I increment or NAAQS.  Therefore, Class I 
significance modeling for increment and NAAQS will be assessed.  
ADDITIONAL IMPACTS ANALYSIS REQUIRED FOR CEC ANALYSES 
 
The additional impacts analysis is an assessment of the impacts of air pollution on soils 
and vegetation, which includes the potential impacts of deposition.  Additionally, 
cumulative impacts and construction impacts will be assessed.  
 
Screening Health Risk Assessment:  A screening health risk assessment will be 
conducted to evaluate air toxics. The latest version of the Health Risk Assessment 
Program (HARP version 1.4d) and the HARP On-Ramp will be used to characterize 
risks from the proposed facility.  These models, along with options for their use and 
how they are used, are discussed below.  The screening health risk assessment will be 
conducted in accordance with the procedures developed by the California Air 
Resources Board and the Office of Environmental Health Hazard Analysis.  
 
The HARP program is a tool that assists with the programmatic requirements of the Air 
Toxics Hot Spots Program, and it can be used for preparing health risk assessments for 
other related programs such as air toxic control measure development or facility 



 Air Quality Modeling Protocol 

 

 
Page 22 of 25 

 
 Protocol.doc 

permitting applications. HARP is a computer based risk assessment program, which 
combines the tools of emission inventory database, facility prioritization, air dispersion 
modeling, and risk assessment analysis. Use of HARP promotes statewide consistency 
in the area of risk assessment, increases the efficiency of evaluating potential health 
impacts, and provides a cost effective tool for developing facility health risk 
assessments. HARP may be used on single sources, facilities with multiple sources, or 
multiple facilities in close proximity to each other.  
 
The HARP On-Ramp program will be used to convert the AERMOD output files into a 
form that can be used by HARP.  The HARP On-Ramp program is basically a post-
processor that will take ASCII post files from AERMOD and process these files to 
calculate acute, chronic, and cancer impacts, identical to the methods used in the 
current version of HARP. 
 
The screening health risk assessment will be carried out in three steps. First, emissions 
of toxic air pollutants from the project will be calculated.  Next, the HARP On-Ramp 
subroutine will be used to convert the maximum AERMOD concentration at each 
receptor due to the operation of the proposed project.  A separate analysis will be 
conducted for construction generated PM10, as per CEC requirements.  The high-
resolution receptor grids as derived from the facility AERMOD modeling will then be 
used in HARP. Finally, the HARP will be used to evaluate acute, chronic and cancer 
risks through inhalation and non-inhalation pathways based upon the maximum 
predicted concentration at each receptor.   Some of the assumptions used in running the 
HARP program will be set as follows:  

 Emission rates for non-criteria pollutants will be based upon the expected fuel 
use of the engines. 

 Number of residents affected will be based upon the updated 2000 population 
data for those census tracts or portions of census tracts, which lie within the 
maximum impact receptor radius of the proposed facility. 

 Number of workers affected will be based upon the county average 
percentage of non-farm workers as compared to the total county population in 
2000. This average will be applied to all affected census tracts. 

 Deposition velocity is taken to be 0.02 m/s, as recommended by ARB for 
controlled sources. 

 Fraction of residents with gardens is taken to be 0.052, which is probably 
conservatively high for the urban area. 

 Fraction of produce grown at home is taken to be 0.052, which is also believed 
to be conservatively high for the urban area. 

 
The receptor grids used for the HARP risk analyses are similar to those used for the 
refined modeling, with the addition of discrete receptor annotations representing the 
1st, 2nd, and 3rd highest impact points, i.e., MIR-1, MIR-2, and MIR-3.  In addition, the 
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point of maximum impact (PMI), maximally exposed individual resident (MEIR), and 
the maximally exposed individual worker (MEIW) will be shown. A complete list of the 
discrete sensitive receptors within 1 mile of the facility will be included in the 
application as well as census tract population data, census tract maps and affected tracts 
within 6 miles of the facility.  
 
The HARP program results for acute and chronic inhalation and chronic non-inhalation 
exposures, cancer burden and individual cancer risk (workplace and residential) for the 
combustion sources will be summarized.  Separate calculations will be shown for each 
type of exposure and risk.  
 
Cumulative Impacts: Pursuant to CEC guidelines, a cumulative impacts analysis will 
be required and must consider the additional impacts of the following sources located 
within 8 miles of the project site. 
 

 Sources with impacts on existing air quality that are not reflected in the ambient 
air quality data used to establish background. These sources are generally those 
which have received permits authorizing construction but are not yet in 
operation and sources which have commenced operations subsequent to the data 
used to establish background air quality levels. Data derived from the SDAPCD, 
CARB, and USEPA AIRS monitoring data systems indicate that air quality data 
for the project region is available up to the end of year 2010. As such the 
cumulative analysis will concentrate on the above types of sources permitted or 
becoming operational after January 1, 2010.   

 
Construction Impacts Analysis:  The potential ambient impacts from air pollutant 
emissions during the construction of the project will be evaluated by air quality 
modeling that will account for the construction site location and the surrounding 
topography; the sources of emissions during construction, including vehicle and 
equipment exhaust emissions; and fugitive dust.   Construction of the proposed project 
will be divided into three main construction phases:  (1) site preparation; (2) 
construction of foundations; and (3) installation and assembly of mechanical and 
electrical equipment.  The construction impacts analysis will include a schedule for 
construction operation activities.  Site preparation is expected to include site excavation, 
excavation of footings and foundations, and backfilling operations.  After site 
preparation is finished, the construction of the foundations will begin.  Once the 
foundations are finished, the installation and assembly of the mechanical and electrical 
equipment will begin. 
 
Fugitive dust emissions from the construction of the project result from (1) dust 
entrained during excavation and grading at the construction site; (2) dust entrained 
during onsite travel on paved and unpaved roads and across the unpaved construction 



 Air Quality Modeling Protocol 

 

 
Page 24 of 25 

 
 Protocol.doc 

site; (3) dust entrained during aggregate and soil loading and unloading operations; (4) 
dust entrained from raw material transfer to and from material stockpiles; and (5) wind 
erosion of areas disturbed during construction activities.  Heavy equipment exhaust 
emissions result from (1) exhaust from the heavy equipment used for excavation, 
grading, and construction of onsite structures; (2) exhaust from a water truck used to 
control construction dust emissions; (3) exhaust from diesel welding machines, 
gasoline-powered generators, air compressors, and water pumps; and (4) exhaust from 
gasoline-powered pickup trucks and Diesel flatbed trucks used onsite to transport 
workers and materials around the construction site.  Diesel and gasoline truck exhaust 
emissions will result from transport of mechanical and electrical equipment to the 
project site and transport of rubble and debris from the site to an appropriate landfill.  
Diesel exhaust emissions may also result from transport of raw materials to and from 
stockpiles. 
 
Emissions from a worst-case day will be calculated for each of the three main 
construction phases and only the phase with the highest emissions will be modeled.  As 
the construction impacts are expected to occur for a relatively short time compared with 
the lifetime of the project, only short-term averaging periods (24 hours or less) will be 
included in the construction modeling analysis. 
 
The same USEPA-approved model (AERMOD), receptor grids, modeling options with 
the exception of the FASTALL keyword to reduce model run time, and meteorological 
data as described earlier for Project operations will be used to estimate ambient impacts 
from construction emissions.  The construction site in the modeling analysis will be 
represented as either area or volume sources for fugitive dust emissions and as area, 
volume, or point sources for combustion emissions.   
 
 
FINAL MODELING SUBMITTAL 
 
As part of the final modeling analyses, the USEPA, SDAPCD and CEC will be supplied 
with the following materials: 

 Copies of sections of the US Geological Survey (USGS) 7-1/2-minute 
(1:24,000) map(s) showing the facility; 

 Modeling summaries of maximum impacts for each air quality model;  
 All modeling outputs (including BPIP and meteorological files) on CD-

ROM disc, together with a description of all filenames;  
 Plot plan showing emission points, nearby buildings (including 

dimensions), property lines, fence lines, and 
 Figure showing the building identifiers in the BPIP run(s) and a plot plan.  
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Annual Kearny Mesa Wind Rose 
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Health Risk Assessment Support Data 
__________________________________________________________________________ 
 
Health Risk Assessment Process, Goals, Assumptions, and Uses 
 
“In recent years, the public has become increasingly aware of the presence of harmful chemicals in 
our environment. Many people express concerns about pesticides and other foreign substances in 
food, contaminants in drinking water, and toxic pollutants in the air. Others believe these 
concerns are exaggerated or unwarranted. How can we determine which of these potential 
hazards really deserve attention? How do we, as a society, decide where to focus our efforts and 
resources to control these hazards? When we hear about toxic threats that affect us personally, such 
as the discovery of industrial waste buried in our neighborhood or near our children’s school, how 
concerned should we be? 
 
Health risk assessment is a scientific tool designed to help answer these questions. Government 
agencies rely on risk assessments to help them determine which potential hazards are the most 
significant. Risk assessments can also guide regulators in abating environmental hazards. Members 
of the public who learn the basics of risk assessment can improve their understanding of both real 
and perceived environmental hazards, and they can work more effectively with decision makers 
on solutions to environmental problems. 
 
Chemicals can be either beneficial or harmful, depending on a number of factors, such as the 
amounts to which we are exposed. Low levels of some substances may be necessary for good 
health, but higher levels may be harmful. Health risk assessments are used to determine if a 
particular chemical poses a significant risk to human health and, if so, under what circumstances. 
Could exposure to a specific chemical cause significant health problems? How much of the 
chemical would someone have to be exposed to before it would be dangerous? How serious 
could the health risks be? What activities might put people at increased risk? 
 
If it were possible to prevent all human exposure to all hazardous chemicals, there would be no 
need for risk assessment. However, the total removal of harmful pollutants from the 
environment is often infeasible or impossible, and many naturally occurring substances also pose 
health risks. Risk assessment helps scientists and regulators identify serious health hazards and 
determine realistic goals for reducing exposure to toxics so that there is no significant health 
threat to the public. 
 
Estimating the hazards posed by toxic chemicals in the environment involves the compilation and 
evaluation of complex sets of data. Government regulators, therefore, turn to specialists to perform 
or assist with risk assessments. These specialists include scientists with degrees in toxicology (the 
study of the toxic effects of chemicals) and epidemiology (the study of disease or illness in 
populations) as well as physicians, biologists, chemists, and engineers. 
 
The term “health risk assessment” is often misinterpreted. People sometimes think that a risk 
assessment will tell them whether a current health problem or symptom was caused by exposure 



to a chemical. This is not the case. Scientists who are searching for links between chemical 
exposures and health problems in a community may conduct an epidemiologic study. These 
studies typically include a survey of health problems in a community and a comparison of health 
problems in that community with those in other cities, communities, or the population as a 
whole. 
 
Although they are both important, health risk assessments and epidemiologic studies have 
different objectives. Most epidemiologic studies evaluate whether past chemical exposures may 
be responsible for documented health problems in a specific group of people. In contrast, health 
risk assessments are used to estimate whether current or future chemical exposures will pose 
health risks to a broad population, such as a city or a community. Scientific methods used in 
health risk assessment cannot be used to link individual illnesses to past chemical exposures, nor 
can health risk assessments and epidemiologic studies prove that a specific toxic substance caused 
an individual’s illness. 
 
The U.S. Environmental Protection Agency (U.S. EPA) is a leading risk assessment agency at the 
federal level. In California, the Office of Environmental Health Hazard Assessment (OEHHA) in 
the California Environmental Protection Agency (Cal/EPA) has the primary responsibility for 
developing procedures and practices for performing health risk assessments. Other agencies 
within Cal/EPA, such as the Department of Pesticide Regulation and the Department of Toxic 
Substances Control, have extensive risk assessment programs of their own but work closely 
with OEHHA. 
 
The Department of Pesticide Regulation uses risk assessments to make regulatory decisions 
concerning safe pesticide uses. The Department of Toxic Substances Control uses risk assessments 
to determine requirements for the management and cleanup of hazardous wastes. OEHHA’s 
health risk assessments are used by the Air Resources Board to develop regulations governing 
toxic air contaminants, and by the Department of Health Services to develop California’s 
drinking water standards. These agencies’ decisions take into account the seriousness of potential 
health effects along with the economic and technical feasibility of measures that can reduce the 
health risks. 
 
Health risk assessment requires both sound science and professional judgment and is a 
constantly developing process. Cal/EPA is nationally recognized for developing new procedures 
that improve the accuracy of risk assessments. Cal/EPA also works closely with U.S. EPA in all 
phases of risk assessment. 
 
The risk assessment process is typically described as consisting of four basic steps: hazard 
identification, exposure assessment, dose-response assessment, and risk characterization. Each of 
these steps will be explained in the following text. 
 
Hazard Identification 
In the first step, hazard identification, scientists determine the types of health problems a chemical 
could cause by reviewing studies of its effects in humans and laboratory animals. Depending on 
the chemical, these health effects may include short-term ailments, such as headaches; nausea; and 
eye, nose, and throat irritation; or chronic diseases, such as cancer. Effects on sensitive populations, 
such as pregnant women and their developing fetuses, the elderly, or those with health problems 



(including those with weakened immune systems), must also be considered. Responses to toxic 
chemicals will vary depending on the amount and length of exposure. For example, short-term 
exposure to low concentrations of chemicals may produce no noticeable effect, but continued 
exposure to the same levels of chemicals over a long period of time may eventually cause harm.  
An important step in hazard identification is the selection of key research studies that can 
provide accurate, timely information on the hazards posed to humans by a particular chemical. 
The selection of a study is based upon factors such as whether the study has been peer reviewed 
by qualified scientists, whether the study’s findings have been verified by other studies, and the 
species tested (human studies provide the best evidence). Some studies may involve humans that 
have been exposed to the chemical, while others may involve studies with laboratory animals. 
 
Human data frequently are useful in evaluating human health risks associated with chemical 
exposures. Human epidemiologic studies typically examine the effects of chemical exposure on a 
large number of people, such as employees exposed to varying concentrations of chemicals in the 
workplace. In many cases, these exposures took place prior to the introduction of modern 
worker-safety measures. 
 
One weakness of occupational studies is that they generally measure the effects of chemicals on 
healthy workers and do not consider children, the elderly, those with pre-existing medical 
conditions, or other sensitive groups. Since occupational studies are not controlled experiments, 
there may be uncertainties about the amount and duration of exposure or the influence of lifestyle 
choices, such as smoking or alcohol use, on the health of workers in the studies. Exposure of 
workers to other chemicals at the same time may also influence and complicate the results. 
 
Laboratory studies using human volunteers are better able to gauge some health effects 
because chemical exposures can then be measured with precision. But these studies usually 
involve small numbers of people and, in conformance with ethical and legal requirements, use 
only adults who agree to participate in the studies. Moreover, laboratory studies often use 
simple measurements that identify immediate responses to the chemical but might miss 
significant, longer-term health effects. Scientists can also use physicians’ case reports of an 
industrial or transportation accident in which individuals were unintentionally exposed to a 
chemical. However, these reports may involve very small numbers of people, and the level 
of exposure to the chemical could be greater than exposures to the same chemical in the 
environment. Nevertheless, human studies are preferred for risk assessment, so OEHHA 
makes every effort to use them when they are available. 
 
Because the effects of the vast majority of chemicals have not been studied in humans, scientists 
must often rely on animal studies to evaluate a chemical’s health effects. Animal studies have the 
advantage of being performed under controlled laboratory conditions that reduce much of the 
uncertainty related to human studies. If animal studies are used, scientists must determine 
whether a chemical’s health effects in humans are likely to be similar to those in the animals 
tested. Although effects seen in animals can also occur in humans, there may be subtle or even 
significant differences in the ways humans and experimental animals react to a chemical. 
Comparison of human and animal metabolism may be useful in selecting the animal species that 
should be studied, but it is often not possible to determine which species is most like humans in 
its response to a chemical exposure. However, if similar effects were found in more than one 
species, the results would strengthen the evidence that humans may also be at risk. 



 
Exposure Assessment 
In exposure assessment, scientists attempt to determine how long people were exposed to a 
chemical; how much of the chemical they were exposed to; whether the exposure was continuous 
or intermittent; and how people were exposed—through eating, drinking water and other 
liquids, breathing, or skin contact. All of this information is combined with factors such as 
breathing rates, water consumption, and daily activity patterns to estimate how much of the 
chemical was taken into the bodies of those exposed. 
 
People can be exposed to toxic chemicals in various ways. These substances can be present in the air 
we breathe, the food we eat, or the water we drink. Some chemicals, due to their particular 
characteristics, may be both inhaled and ingested. For example, airborne chemicals can settle on 
the surface of water, soil, leaves, fruits, vegetables, and forage crops used as animal feed. Cows, 
chickens, or other livestock can become contaminated when eating, drinking, or breathing the 
chemicals present in the air, water, feed, and soil. Fish can absorb the chemicals as they swim in 
contaminated water or ingest contaminated food. Chemicals can be absorbed through the skin, so 
infants and children can be exposed simply by crawling or playing in contaminated dirt. They can 
also ingest chemicals if they put their fingers or toys in their mouths after playing in 
contaminated dirt. Chemicals can also be passed on from nursing mothers to their children 
through breast milk. 
 
To estimate exposure levels, scientists rely on air, water, and soil monitoring; human blood and 
urine samples; or computer modeling. Although monitoring of a pollutant provides excellent 
data, it is time consuming, costly, and typically limited to only a few locations. For those reasons, 
scientists often rely on computer modeling, which uses mathematical equations to describe how a 
chemical is released and to estimate the speed and direction of its movement through the sur-
rounding environment. Modeling has the advantage of being relatively inexpensive and less 
time consuming, provided all necessary information is available and the accuracy of the model can 
be verified through testing. 
 
Computer modeling is often used to assess chemical releases from industrial facilities. Such 
models require information on the type of chemicals released, facilities’ hours of operation, 
industrial processes that release the chemicals, smokestack height and temperature, any 
pollution-control equipment that is used, surrounding land type (urban or rural), local 
topography and meteorology, and census data regarding the exposed population. 
 
In all health risk assessments, scientists must make assumptions in order to estimate human 
exposure to a chemical. For example, scientists assessing the effects of air pollution may need to 
make assumptions about the time people spend outdoors, where they are more directly exposed 
to pollutants in the ambient air, or the time they spend in an area where the pollution is greatest. 
An assessment of soil contamination may require scientists to make assumptions about people’s 
consumption of fruits and vegetables that may absorb soil contaminants. 
 
To avoid underestimating actual human exposure to a chemical, scientists often look at the range 
of possible exposures. For example, people who jog in the afternoon, when urban air pollution 
levels are highest, would have much higher exposures to air pollutants than people who come 
home after work and relax indoors. Basing an exposure estimate on a value near the higher end of 



a range of exposure levels (closer to the levels experienced by the jogger than by the person 
remaining indoors) provides a realistic worst-case estimate of exposure. These kinds of 
conservative assumptions, which presume that people are exposed to the highest amounts of a 
chemical that can be considered credible, are referred to as “health-protective” assumptions. 
 
The exposure estimates for the project analysis were conducted using HARP Version 1.4d. Harp 
On-Ramp was also used to pre-process emissions and receptor files for input into HARP.  
 
Dose-Response Assessment 
In dose-response assessment, scientists evaluate the information obtained during the hazard 
identification step to estimate the amount of a chemical that is likely to result in a particular 
health effect in humans. 
 
An established principle in toxicology is that “the dose makes the poison.” For example, a 
commonplace chemical like table salt is harmless in small quantities, but it can cause illness in 
large doses. Similarly, hydrochloric acid, a hazardous chemical, is produced naturally in our 
stomachs but can be quite harmful if taken in large doses. 
 
Scientists perform a dose-response assessment to estimate how different levels of exposure to a 
chemical can impact the likelihood and severity of health effects. The dose-response relationship is 
often different for many chemicals that cause cancer than it is for those that cause other kinds of 
health problems. 
 
The dose-response estimates for the project analysis were conducted HARP Version 1.4d. 
 
Cancer Effects 
For chemicals that cause cancer, the general assumption in risk assessment has been that there are 
no exposures that have “zero risk” unless there is clear evidence otherwise. In other words, even a 
very low exposure to a cancer-causing chemical may result in cancer if the chemical happens to 
alter cellular functions in a way that causes cancer to develop. Thus, even very low exposures to 
carcinogens might increase the risk of cancer, if only by a very small amount. 
 
Several factors make it difficult to estimate the risk of cancer. Cancer appears to be a progressive 
disease because a series of cellular transformations is thought to occur before cancer develops. In 
addition, cancer in humans often develops many years after exposure to a chemical. Also, the best 
information available on the ability of chemicals to cause cancer often comes from studies in which 
a limited number of laboratory animals are exposed to levels of chemicals that are much higher 
than the levels humans would normally be exposed to in the environment. As a result, scientists 
use mathematical models based on studies of animals exposed to high levels of a chemical to 
estimate the probability of cancer developing in a diverse population of humans exposed to much 
lower levels. The uncertainty in these estimates may be rather large. To reduce these uncertainties, 
risk assessors must stay informed of new scientific research. Data from new studies can be used to 
improve estimates of cancer risks. 
 
Non-cancer Effects 
Non-cancer health effects (such as asthma, nervous system disorders, birth defects, and 
developmental problems in children) typically become more severe as exposure to a chemical 



increases. One goal of dose-response assessment is to estimate levels of exposure that pose only a 
low or negligible risk for non-cancer health effects. Scientists analyze studies of the health effects 
of a chemical to develop this estimate. They take into account such factors as the quality of the 
scientific studies, whether humans or laboratory animals were studied, and the degree to which 
some people may be more sensitive to the chemical than others. The estimated level of exposure 
that poses no significant health risks can be reduced to reflect these factors. 
 
Risk Characterization 
The last step in risk assessment brings together the information developed in the previous three 
steps to estimate the risk of health effects in an exposed population. In the risk characterization 
step, scientists analyze the information developed during the exposure and dose-response 
assessments to describe the resulting health risks that are expected to occur in the exposed 
population. This information is presented in different ways for cancer and non-cancer health 
effects, as explained below. 
 
Cancer Risk 
Cancer risk is often expressed as the maximum number of new cases of cancer projected to occur in 
a population of one million people due to exposure to the cancer-causing substance over a 70-year 
lifetime. For example, a cancer risk of one in one million means that in a population of one million 
people, not more than one additional person would be expected to develop cancer as the result of 
the exposure to the substance causing that risk. 
 
An individual’s actual risk of contracting cancer from exposure to a chemical is often less than the 
theoretical risk to the entire population calculated in the risk assessment. For example, the risk 
estimate for a drinking-water contaminant may be based on the health-protective assumption 
that the individual drinks two liters of water from a contaminated source daily over a 70-year 
lifetime. However, an individual’s actual exposure to that contaminant would likely be lower due 
to a shorter time of residence in the area. Moreover, an individual’s risk not only depends on the 
individual’s exposure to a specific chemical but also on his or her genetic background (i.e., a 
family history of certain types of cancer); health; diet; and lifestyle choices, such as smoking or 
alcohol consumption. 
 
Cancer risks presented in risk assessments are often compared to the overall risk of cancer in the 
general U.S. population (about 250,000 cases for every one million people) or to the risk posed by 
all harmful chemicals in a particular medium, such as the air. The cancer risk from breathing 
current levels of pollutants in California’s ambient air over a 70-year lifetime is estimated to be 
760 in one million. 
 
Non-cancer Risk 
Non-cancer risk is usually determined by comparing the actual level of exposure to a chemical to 
the level of exposure that is not expected to cause any adverse effects, even in the most susceptible 
people. Levels of exposure at which no adverse health effects are expected are called “health 
reference levels,” and they generally are based on the results of animal studies. However, 
scientists usually set health reference levels much lower than the levels of exposure that were 
found to have no adverse effects in the animals tested. This approach helps to ensure that real 
health risks are not underestimated by adjusting for possible differences in a chemical’s effects on 
laboratory animals and humans; the possibility that some humans, such as children and the 



elderly, may be particularly sensitive to a chemical; and possible deficiencies in data from the 
animal studies. 
 
Depending on the amount of uncertainty in the data, scientists may set a health reference level 
100 to 10,000 times lower than the levels of exposure observed to have no adverse effects in 
animal studies. Exposures above the health reference level are not necessarily hazardous, but the 
risk of toxic effects increases as the dose increases. If an assessment determines that human 
exposure to a chemical exceeds the health reference level, further investigation is warranted. 
 
Risk managers rely on risk assessments when making regulatory decisions, such as setting 
drinking water standards, or developing plans to clean up hazardous waste sites. Risk managers 
are responsible for protecting human health, but they must also consider public acceptance, 
as well as technological, economic, social, and political factors, when arriving at their 
decisions. For example, they may need to consider how much it would cost to remove a 
contaminant from drinking water supplies or how seriously the loss of jobs would affect a 
community if a factory were to close due to the challenge of meeting regulatory requirements 
that are set at the most stringent level. 
 
Health risk assessments can help risk managers weigh the benefits and costs of various 
alternatives for reducing exposure to chemicals. For example, a health risk assessment of a 
hazardous waste site could help determine whether placing a clay cap over the waste to prevent 
exposure would offer the same health protection as the more costly option of removing the waste 
from the site. 
 
One of the most difficult questions of risk management is: How much risk is acceptable? While it 
would be ideal to completely eliminate all exposure to hazardous chemicals, it is usually not 
possible or feasible to remove all traces of a chemical once it has been released into the 
environment. The goal of most regulators is to reduce the health risks associated with exposure to 
hazardous pollutants to a negligibly low level. 
 
Regulators generally presume that a one-in-one million risk of cancer from life-long exposure to a 
hazardous chemical is an “acceptable risk” level because the risk is extremely low compared to 
the overall cancer rate. If a drinking water standard for a cancer-causing chemical were set at the 
level posing a “one-in-one million” risk, it would mean that not more than one additional cancer 
case (beyond what would normally occur in the population) would potentially occur in a 
population of one million people drinking water meeting that standard over a 70-year lifetime. 
 
Actual regulatory standards for chemicals or hazardous waste cleanups may be set at less 
stringent risk levels, such as one in 100,000 (not more than one additional cancer case per 100,000 
people) or one in 10,000 (not more than one additional cancer case per 10,000 people). These less 
stringent risk levels are often due to economic or technological considerations. Regulatory 
agencies generally view these higher risk levels to be acceptable if there is no feasible way to 
reduce the risks further.”1 
 
1  A Guide to Health Risk Assessment, CalEPA-Office of Environmental Health Hazard 
Assessment, 1001 I Street, Sacramento, Ca.  95812, (est. 2001). 
 



The following tables summarize the results of the HRA performed by the Project. 
 
TABLE F.4-1   CRITERIA AND AIR TOXIC POLLUTANTS EMITTED FROM PROPOSED FACILITY 

NOx 
CO 

VOC 
SOx 

PM10/PM2.5 
Ammonia 

PAHs 
Acetaldehyde 

Acrolein 
Benzene 

1-3 Butadiene 

Ethylbenzene 
Formaldehyde 

Hexane 
Naphthalene 

Propylene 
Biphenyl 
Toluene 
Xylene 

Diesel Particulate Matter 
Methanol 

 
 
 
TABLE F.4-2   HEALTH EFFECTS SIGNIFICANT THRESHOLD LEVELS 

 Significance Thresholds 

Agency SDAPCD* State of California 

Cancer Risk per one million <= 1.0 without T-BACT 
<= 10.0 with T-BACT 

<= 1.0 without T-BACT 
<= 10.0 with T-BACT 

Acute HI 1.0 1.0 

Chronic HI 1.0 1.0 

Cancer Burden 1.0 1.0 

*SDAPCD Rule 1200 

 
 
The other assumptions used in running the HARP program were as follows: 
 
 Emission rates for non-criteria pollutants are taken from AFC Section 4.7, and from 

Appendix F.1. 
 Number of residents affected is based upon the updated 2000 population data for those 

census tracts or portions of census tracts which lie within the maximum impact receptor 
radius of the proposed facility. 

 All receptors were treated as residential receptors, which allows for the assumption that 
the MIR, if assumed residential, will represent the highest risk and no other receptor will 
show risks higher than the MIR. This deletes the need for running worker risks. The 
HARP risk run options as recommended by South Coast AQMD (Chico, 10-20-05) were 
utilized (i.e., for cancer – 70-year and derived adjusted method; for chronic – 70-year and 
derived OEHHA method; for acute – no options). 

 Deposition velocity is taken to be 0.02 m/s, as recommended by ARB for controlled 
emission sources. 

 Fraction of residents with gardens is taken to be 0.052 which is likely conservatively 
high for the urban area (Santee) near the project site. 

 Fraction of produce grown at home is taken to be 0.052, which is also likely to be 
conservatively high. 



 
The HARP program is a tool that assists with the programmatic requirements of the Air 
Toxics Hot Spots Program, and it can be used for preparing health risk assessments for 
other related programs such as air toxic control measure development or facility permitting 
applications. HARP is a computer based risk assessment program which combines the tools 
of emission inventory database, facility prioritization, air dispersion modeling, and risk 
assessment analysis. Use of HARP promotes statewide consistency in the area of risk 
assessment, increases the efficiency of evaluating potential health impacts, and provides a cost 
effective tool for developing facility health risk assessments. HARP may be used on single 
sources, facilities with multiple sources, or multiple facilities in close proximity to each other. 
The receptor grid used in HARP was a combination of the final grid used in the refined 
modeling as discussed in Section 4.7, with the addition of the sensitive receptor locations as 
noted in Table F.4-6. 
 
The HARP program results for acute and chronic inhalation and chronic non-inhalation 
exposures, cancer burden and individual cancer risk (workplace and residential) for the 
combustion sources are summarized in this Appendix. Separate calculations are shown for 
each type of exposure and risk, and the results of the calculations are summarized below. 
All of the modeling and HRA results are contained on the CD included with this document. 
 
The modeling results show that the maximum modeled cancer risk from QBPP is expected to 
be 1.53 x 10-6. This risk is well below the SDAPCD significance value of 10 per million for 
sources employing T-BACT. T-BACT for the Wartsila IC engines is the use of clean fuels 
(natural gas) and the operation of a CO catalyst. These T-BACT technologies are proposed for 
the Project, and as such, the significant risk threshold for the Project is 10 in one million. The 
chronic and acute non-cancer hazard indices are 0.0061 and 0.0576, respectively. Both are 
well below the significant impact level of 1.0. The total cancer burden was calculated to be 
zero, which is also well below the state threshold value of 1.0, as well as being below the 
SDAPCD Rule 1200 significance level of 1.0. Detailed calculations and results for each 
significant receptor are included in the modeling results, which are being submitted 
electronically. 
 
TABLE F.4-3   HEALTH RISK ASSESSMENT SUMMARY (WARTSILA ENGINES AND IC HEATERS) 

Total Facility (All Sources) 

Risk Category HRA Values Applicable Significance Threshold 

Cancer Risk (MIR) per one million 1.53 x 10-6 <= 10.0 with T-BACT 

Chronic Hazard Index (at cancer MIR) 0.0061 1.0 

Acute Hazard Index (at cancer MIR) 0.0576 1.0 

Acute Hazard Index at Acute MIR 0.115 1.0 

Facility MIR location coordinates are: Cancer and chronic MIR - #36, 497427, 3634740. 
Acute MIR - #2878, 497800, 3635180. 

 
 
The calculated health effects as summarized above do not exceed the district significance 
threshold values, therefore the health effects would be considered “not significant” and may 
even be “zero”. These results are also provided on the air modeling CD. 



 
No health studies prepared by the local San Diego County health department were 
identified for use in the facility health risk assessment. 
 
The screening risk calculation for construction impacts, i.e., diesel equipment particulate 
matter emissions and the inhalation pathway assumption is presented in Table F.4-8. 
 
The following tables and figures are presented at the end of this appendix: 
 
 Table F.4-4  Census Tract Numbers, Areas, and Population Data 
 Table F.4-5  SDAPCD TAC Summary 
 Table F.4-6  Sensitive Receptor Listing for the 6-mile Radius 
 Table F.4-7  OEHHA/CARB Risk Assessment Health Values 
 Table F.4-8  Construction Diesel PM Screening Risk Calculations 
 Figure F.4-1 Census Bureau-Tract Map and Site Location 
 Figure F.4-2 Sensitive Receptor Map for the 6-mile Radius Distance 
 Figure F.4-3 Census Tracts within the 6-mile Radius Distance 
 
Attachment F.4-1 Sycamore Landfill Emissions Inventory 
 
Risk Assessment input and output files are included on the modeling CD. 
  
 

























































































Table F.4-8    Construction Screening Diesel PM Risk Calculations

Project ID: QBPP
Phase: Construction
Current DPM URF: 0.0003 ug/m3^-1 Cancer
Current DPM REL: 5 ug/m3^-1 Chronic

Receptor Data:
Receptor ID 1 2 Construction Period Exposure Values
Exposure Scenario Annual Annual hrs/day 12
Receptor Type Fenceline Residence days/week 6
UTM Em 497471 497856 weeks/yr 52
UTM Nm 3634785 3634188 years 1.40
Annual Conc (ug/m3): 0.60542 0.03562
Exposure Adjustment Factor: 0.0086 0.0086

Predicted Risk Data

Cancer Risk per million 1.56 0.09
Chronic HI 0.121 0.007
Acute HI n/a n/a

Receptor 1 - The risks presented are for MIR-1 at the project fencline, which is a non-habitable receptor.(see other fencline data below)
Receptor 2 - The risks presented are for the MIR at the nearest residence , which are more representative of offsite population risks.

Rank Type ID UTM E UTM N Elev, ft.
1st High Fenceline MIR 1 497471.43 3634785.24 538.3
2nd High Fenceline MIR 2 497468.22 3634755.81 540.8
3rd High Fenceline MIR 3 497471.43 3634785.24 538.3

Residential Residence n/a 497856 3634188 381

Ref: Health Risk Assessment Guidance for Analyzing Cancer Risks
       from Mobile Source Diesel Emissions, SCAQMD, 8/03.
Ref: HARP Users Manual, Version 1.4d, Appendix K, 12/2003.
Ref: OEHHA, Air Toxics Hot Spots Program Risk Assessment Guidelines, 8/03, 8.2.2, p. 8-4.
Ref: CARB/OEHHA Consolidated Risk Value Table, 2/2011.
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APPENDIX F.5 

Construction Emissions and Impact Analysis 

Construction Phases 
Construction of the Project is expected to last approximately 16 months. The construction 
will occur in the following two main phases: 

• Site preparation-Phase 1, 
• Foundation work, construction/installation of major structures, and installation of major 

equipment-Phase 2. 

The site is approximately 21.7 acres in size and is located in gently rolling hills. Only 16 acres 
of the total 21.7 acres will actually be disturbed during the construction phase, with only 3 
acres subject to construction activities on any given day. The site is currently vacant. As such, 
the site will require moderate grading and leveling prior to construction of the power blocks, 
support systems, and site buildings. Site preparation (Phase 1) includes initial and finish 
grading, excavation of footings and foundations, and backfilling operations. Phase 1 will last 
approximately 1.5 months. After site preparation is finished, the construction (Phase 2) of the 
foundations and structures is expected to begin. Phase 2 is expected to last for 14.5 months. 
Once the foundations and structures are finished, installation and assembly of the mechanical 
and electrical equipment are scheduled to commence. 

Fugitive dust emissions from the construction of the Project will result from: 

• Dust entrained during site preparation and finish grading/excavation at the 
construction site; 

• Dust entrained during onsite travel on paved and unpaved surfaces; 
• Dust entrained during aggregate and soil loading and unloading operations; and 
• Wind erosion of areas disturbed during construction activities. 

Combustion emissions during construction will result from: 

• Exhaust from the Diesel construction equipment used for site preparation, grading, 
excavation, and construction of onsite structures; 

• Exhaust from water trucks used to control construction dust emissions; 
• Exhaust from Diesel-powered welding machines, electric generators, air compressors, 

and water pumps; 
• Exhaust from pickup trucks and Diesel trucks used to transport workers and materials 

around the construction site; 
• Exhaust from Diesel trucks used to deliver concrete, fuel, and construction supplies to 

the construction site; and, 
• Exhaust from automobiles used by workers to commute to the construction site. 

To determine the potential worst-case daily construction impacts, exhaust and dust 
emission rates have been evaluated for each source of emissions. Worst-case daily dust 
emissions are expected to occur during the first 2 months of construction when site 



preparation occurs. The worst-case daily exhaust emissions are expected to occur during 
Phase 2 of the construction schedule during the installation of the major mechanical 
equipment.  

Construction related fugitive dust emissions are based on a modified version of the EPA 
AP-42, Section 13.2.3 procedure, as implemented in the MRI Level II analysis. This 
procedure essentially uses an emissions factor in terms of tons/acre/month of construction 
activity. The MRI Level II analysis also includes an estimation procedure for quantifying 
fugitive dust emissions from construction related cut and fill activities. This procedure is 
widely used (and approved for use) per the following documents and programs: 

• MRI Report No. 95040, SCAQMD Project, March 1996. 
• URBEMIS Model, Version 9.2.4, Users Manual, Appendix A, Page A-6. 
• CARB Area Source Methodology Manual, Section 7.7, 9/02. 
• Western Regional Air Partnership, Fugitive Dust Handbook, 9/06. 
• USEPA, AP-42, Section 13.2.3, 2/10. 
• Estimating PM Emissions from Construction Operations, USEPA, MRI, 9/99. 

This estimation procedure has been used in numerous AFC construction related analyses, as 
well as a wide range of CEQA and NEPA analyses for projects ranging in size from less than 
5 acres to large power (thermal, solar, and wind) and transmission line construction projects 
involving site or project acreages from 300 to over 6000 acres. 

Available Mitigation Measures 
The following mitigation measures are proposed to control exhaust emissions from the 
Diesel heavy equipment used during construction of QBPP: 

• Operational measures, such as limiting time spent with the engine idling by shutting 
down equipment when not in use; 

• Regular preventive maintenance to prevent emission increases due to engine problems; 
• Use of low sulfur and low aromatic fuel meeting California standards for motor vehicle 

Diesel fuel; and 
• Use of low-emitting gas and diesel engines meeting state and federal emissions 

standards (Tier I, II, or III based on HP rating and mfg year) for construction equipment, 
including, but not limited to catalytic converter systems and particulate filter systems. 

The following mitigation measures are proposed to control fugitive dust emissions during 
construction of the project: 

• Use either water application or chemical dust suppressant application to control dust 
emissions from on-site unpaved road travel and unpaved parking areas; 

• Use vacuum sweeping and/or water flushing of paved road surface to remove buildup 
of loose material to control dust emissions from travel on the paved access road 
(including adjacent public streets impacted by construction activities) and paved 
parking areas;  

• Cover all trucks hauling soil, sand, and other loose materials or require all trucks to 
maintain at least two feet of freeboard; 

• Limit traffic speeds on all unpaved site areas to 5 mph; 
• Install sandbags or other erosion control measures to prevent silt runoff to roadways; 



• Replant vegetation in disturbed areas as quickly as possible; 
• Use wheel washers or wash off tires of all trucks exiting construction site; and 
• Mitigate fugitive dust emissions from wind erosion of areas disturbed from construction 

activities (including storage piles) by application of either water or chemical dust 
suppressant.  

Estimation of Emissions with Mitigation Measures 
Tables F.5-1 through F.5-3 show the estimated daily, period, and annualized heavy 
equipment exhaust and fugitive dust emissions. Detailed emission calculations are included 
in Table F.5-6. 

Table F.5-1   Fugitive Dust Emissions Estimates PM10 PM2.5 

Fugitive Dust Source Lbs/day  Lbs/day 

Main Construction Site/Linears Phase I 5.85 1.23 

Main Construction Site/Linears Phase 2 .78 .16 

Main Construction Site Unpaved Roads 6.63 .66 

Main Construction Site Paved Roads .07 .01 

Main Construction Site Trackout .255 .043 

Off Site Paved Roads 3.37 .57 

Max Total Onsite Fugitive Dust Emissions 12.55 1.9 
Max Total Offsite Fugitive Dust Emissions 3.63 .61 

Fugitive Dust Source Tons/Period Tons/Period 

Main Construction Site/Linears Phase I .1144 .024 

Main Construction Site/Linears Phase 2 .1315 .0276 

Main Construction Site Unpaved Roads .43 .04 

Main Construction Site Paved Roads .01 .0017 

Main Construction Site Trackout .05 .008 

Off Site Paved Roads .70 .12 

Max Total Onsite Fugitive Dust Emissions .69 .093 
Max Total Offsite Fugitive Dust Emissions .75 .128 

Fugitive Dust Source Normalized Tons/Year Normalized Tons/Year 

Max Total Onsite Fugitive Dust Emissions .52 .07 
Max Total Offsite Fugitive Dust Emissions .56 .096 

 



 

Table F.5-2   Construction Exhaust Emissions Estimates 

Exhaust Sources,  lbs/day NOx CO VOC SOx PM10 PM2.5 

Main Construction Site/Linears Phase I 174.4 75.6 22.6 .2 9.43 9.34 

Main Construction Site/Linears Phase 2 151.2 127.9 25.3 .2 11 10.9 

Construction Delivery 39.06 13.2 2.94 .048 1.78 1.76 

Construction Worker Travel 3.33 33.24 2.76 .03 .27 .27 

Max Total Onsite Exhaust Emissions 174.4 127.9 25.3 .2 11 10.9 
Max Total Offsite Exhaust Emissions 44.2 46.4 5.7 .08 2.1 2.0 

Exhaust Sources, Tons/Period NOx CO VOC SOx PM10 PM2.5 

Main Construction Site/Linears Phase I 3.8 1.7 .5 .004 .21 .21 

Main Construction Site/Linears Phase 2 28.5 24.1 4.8 .037 2.07 2.06 

Construction Delivery 8.3 2.8 .62 .01 .38 .37 

Construction Worker Travel .70 7.0 .581 .006 .057 .057 

Max Total Onsite Exhaust Emissions 32.3 25.8 5.3 .041 2.28 2.27 
Max Total Offsite Exhaust Emissions 9 9.8 1.2 .016 .44 .43 

Exhaust Sources, Normalized Tons/Yr NOx CO VOC SOx PM10 PM2.5 

Max Total Onsite Exhaust Emissions 24.2 19.35 3.98 .031 1.71 1.7 
Max Total Offsite Exhaust Emissions 6.68 7.2 .9 .012 .32 .32 

 

Table F.5-3 presents the estimates of GHGs for the construction phase. 

Table F.5-3    GHG Construction Emissions Estimates 

Total CO2e, short tons/period 5179 

Total CO2e, metric tons/period 4708 

Total CO2e, normalized short tons/yr 3884 

Total CO2e, normalized metric tons/yr 3531 

 

Construction emissions are well below the federal general conformity levels for those 
pollutants for which the project area is deemed non-attainment, i.e., ozone (NOx and VOC 
precursors), therefore a conformity determination for construction emissions is not required. 

Analysis of Ambient Impacts from Facility Construction 
Ambient air quality impacts from emissions during the construction of the Project were 
estimated using an air quality dispersion modeling analysis. The modeling analysis 
considers the construction site location, the surrounding topography, and the sources of 
emissions during construction, including vehicle and equipment exhaust emissions and 
fugitive dust. 

Existing Ambient Levels 
As with the modeling analysis of project operating impacts (Section 4.7), monitoring stations 
delineated in Section 4.7 were used to establish the ambient background levels for the 
construction impact modeling analysis. Table 4.7-16 showed the maximum concentrations of 



NOx, SO2, CO, PM10, and PM2.5 recorded for 2007 through 2010 at those monitoring 
stations. 

Dispersion Model 
As in the analysis of project operating impacts, the USEPA-approved AERMOD model was 
used to estimate ambient impacts from construction activities. A detailed discussion of the 
AERMOD dispersion model is included in Section 4.7. 

The emission sources for the construction site were grouped into two categories: exhaust 
emissions and dust emissions. Exhaust emissions were modeled as point sources with a 
height of 10 feet (3.05 meters), exit velocity of 64.681 m/s, temperature of 750K, and exit 
diameter of 0.1524 meters. This is based on survey data derived from several construction 
equipment manufacturers websites (7/11) for a wide range of equipment types, which 
indicated that the average exhaust stack was 3.14m (10.3 ft) above ground level, the average 
stack diameter varied between 4-6 inches, and the average exhaust temperature was well 
above 700 deg F. For construction dust emissions, an effective plume height of 0.5 meters 
was used in the modeling analysis and dust emissions were modeled as a single area source 
that covered the expected areas of the construction site – a 3 acre area centered on the 
eventual plant site for short-term impacts and a 16 acre area covering most of the property 
boundary. The construction impacts modeling analysis used essentially the same receptor 
locations as used for the project operating impact analysis except that, due to the sizes of the 
construction areas, the area inside the property boundary was excluded from analyses and 
the eventual 10-meter spaced property fenceline receptor grid was replaced with a 10-meter 
spaced property boundary grid. Also, since maximum impacts will occur in close proximity 
to the property boundary, only the 20-meter and 50-meter receptor grids were modeled.  A 
detailed discussion of the receptor locations is included in Section 4.7.  Due to the runtime 
requirements for modeling a large number of point sources for exhaust emissions (32 stacks 
for the 3 acre area and 43 stacks for the 16 acre area) and area sources for fugitive dust 
emissions, the FASTALL model options was used to reduce model run time 

To determine the construction impacts on short-term ambient standards (24 hours and less), 
the worst-case daily onsite construction emission levels shown in Tables F.5-1 and F.5-2 
were used. For pollutants with annual average ambient standards, the annual onsite 
emission levels shown in Tables F.5-2 and F.5-6 were used, based on the worst-case 12-
month period (2 months of Phase 1 and 10 months of Phase 2 vs. 12 months of Phase 2, 
based on lb/month emission rates). As with the project operating impact analysis, the 
meteorological data set used for the construction emission impacts analysis is data collected 
from the APCD Kearney Mesa station for 2003-2005.  

Modeling Results 
Based on the emission rates of NOx, SO2, CO, PM10, and PM2.5 and the meteorological 
data, the AERMOD model calculates hourly and annual ambient impacts for each pollutant. 
As mentioned above, the modeled 1-hour, 3-hour 8-hour, and 24-hour ambient impacts are 
based on the worst-case daily emission rates of NOx, SO2, CO, PM10, and PM2.5. The 
annual impacts are based on the annual emission rates of these pollutants. 

The one-hour and annual average concentrations of NO2 were computed following the 
revised USEPA and SDAPCD guidance for computing these concentrations (see AFC 
Section 4.7).  The annual average was calculated using the ambient ratio method (ARM) 



with the national default value of 0.75 for the annual average NO2/NOx ratio.  The 1-hour 
NO2 impacts for comparison to the CAAQS were calculated based on the maximum 1-hour 
impact using the ozone limiting method (OLM) with Kearny Mesa ozone data for the same 
time period as the modeled meteorological data and concurrent background Kearny Mesa 
NO2 data.  Both the ozone and NO2 background data files were supplied by SDAPCD.  The 
1-hour NO2 impacts for comparison to the NAAQS were calculated based on the 3-year 
average of the eighth highest 1-hour daily maximum NO2 impact using OLM with Kearny 
Mesa ozone data and 3-year average of the 3rd highest seasonal background NO2 
concentrations by hour of day for Kearny Mesa for 2008-2010 following the latest USEPA 
guidance and CAPCOA guidance for filling in missing data. 

The modeling analysis results are shown in Table F.5-4. Also included in the table are the 
maximum background levels that have occurred in the last three years and the resulting 
total ambient impacts. As shown in Table F.5-4, modeled construction impacts for all 
modeled pollutants are expected to be below the most stringent state and national standards 
except the new 1-hour federal NO2 standard and 24-hour California PM10 standard. Total 
(i.e., modeled plus background) impacts are also greater than the state’s annual PM10 and 
PM2.5 CAAQS because these standards are equaled or even exceeded by background 
ambient concentrations even in the absence of the construction emissions from the Project. 

TABLE F.5-4   MODELED MAXIMUM CONSTRUCTION IMPACTS 

 
Pollutant 

 
Averaging 

Time 

Maximum 
Construction Impacts 

(µg/m3) 

Background 
(µg/m3) 

Total 
Impact 
(µg/m3) 

State 
Standard 
(µg/m3) 

Federal 
Standard 
(µg/m3) 

NO2a 
1-hour State 
1-hour Fed 

Annual 

283 
212 
6.5 

N/A 
N/A 
26.4 

283 
212 
32.9 

339 
 

57 

 
188 
100 

SO2 

 1-hour 
 3-hour 
24-hour 
Annual 

0.71 
0.29 
0.06 
0.01 

49.8 
36.4 
18.4 
7.9 

50.5 
36.7 
18.5 
7.9 

655 
- 

105 
- 

196 
1300 
365 
 80 

CO 1-hour 
8-hour 

452 
 77 

5290 
3600 

5742 
3677 

23,000 
10,000 

40,000 
10,000 

PM10 24-hour 
Annualb  

66 
2.4 

50 
25 

116 
27.4 

50 
20 

150 
-  

PM2.5 24 Hour 
Annual 

10.1 
0.8 

23.7 
12 

33.8 
12.8 

- 
12 

35 
15.0 

Notes:  
aARM applied for annual average, using national default 0.75 ratio.  NO2 background already included in 1-hour averages calculated by 
AERMOD as described above 
bAnnual Arithmetic Mean. 
 

 
The AERMOD model is expected over predict construction emission impacts due to the cold 
plume (i.e., ambient temperature) effect of dust emissions. Most of the plume dispersion 
characteristics in the AERMOD model are derived from observations of hot plumes 



associated with typical smoke stacks. The AERMOD model does compensate for plume 
temperature; however, for ambient temperature plumes the model assumes negligible 
buoyancy and dispersion. Consequently, the ambient concentrations in cold plumes remain 
high even at significant distances from a source. Project construction site impacts are not 
unusual in comparison to most construction sites; construction sites that use good dust 
suppression techniques and low-emitting vehicles typically do not cause violations of air 
quality standards. The input and output modeling files are being provided electronically. 



Tables and Figures included in this Appendix are as follows: 
 

Table F.5-5 Construction Equipment Types and Use Rates 

Table F.5-6 Construction Emissions Calculations (20 pages) 

Table F.5-7 EMFAC Composite Factors for 2013 

Table F.5-8 EMFAC Output for 2013 (2 pages) 

Table F.5-9 Offroad 2007 Raw Data Output (13 pages) 

Table F.5-10 Offroad 2007 Emissions Factor Calculations (16 pages) 

Table F.5-11 Construction Modeling Impact Summary 

Table F.5-12 Construction Manpower Estimates 

 

 

 

 













































































































Table F.5-11  Construction Impact Summary

NOx CO SOx PM10 PM2.5 NOx CO SOx PM10 PM2.5
Combustion (lbs/day) 174.4 127.9 0.201 9.43 9.34 Combustion (tons/year) 23.59 19.95 0.030 1.64 1.62

Combustion (days/year)** 312 312 312 312 312
Combustion (hrs/day) 10 10 10 10 10 Combustion (hrs/day) 10 10 10 10 10
Combustion (lbs/hr) 17.44 12.79 0.02 0.94 0.93 Combustion (lbs/hr)** 12.93 10.93 0.02 0.90 0.89
Combustion (g/sec) 2.20E+00 1.61E+00 2.53E-03 1.19E-01 1.18E-01 Combustion (g/sec) 1.63E+00 1.38E+00 2.07E-03 1.13E-01 1.12E-01
Construction Dust (lbs/day) Worst-case Short-term Conditions: 12.55 1.90 Construction Dust (tons/year) Worst-case 12-month Conditions: 0.767 0.139

   NOx/SO2/PM10/2.5=Grading Phase Construction Dust (days/year)    NOx/CO/SO2: 12 months Building Ph 312 312
Construction Dust (hrs/day)    CO=Building Phase 10 10 Construction Dust (hrs/day)    PM10/2.5: 2m Grading + 10m Building 10 10
Construction Dust (lbs/hr) 1.26 0.19 Construction Dust (lbs/hr)** (Based on lbs/month) 0.420 0.076
Construction Dust (g/sec) 3.00 acres 1.58E-01 2.39E-02 Construction Dust (g/sec) 16.01 acres 5.30E-02 9.60E-03

AERMOD Inputs 12,150 m2
32 Pt.Srcs 64,803 m2

43 Pt.Srcs
Combustion (g/s/src) 6.867E-02 5.036E-02 7.914E-05 3.713E-03 3.678E-03 Combustion (g/s/src) 3.788E-02 3.203E-02 4.817E-05 2.633E-03 2.601E-03

Construction Dust (g/s/m2) 1.301E-05 1.970E-06 Construction Dust (g/s/m2) 8.172E-07 1.481E-07

AERMOD Results (ug/m3)

Combustion Only Combustion Only
1-hour Max 615.728* 451.557 0.710 33.29309
3-hour Max 0.286 13.40857
8-hour Max 77.071 5.68237

24-hour Max 0.060 2.83608 2.80901 Annual 8.708 0.011 0.60542 0.59804
All Particulate Sources All Particulate Sources

24-hour Max 65.89531 10.05596 Annual 2.38999 0.76422
3-yr Avg 8th High
        Daily 1-hr NO2 Max

212.256* Annual NO2 w/ ARM 6.531  based on ARM Ratio of: 75%

Max 1-hr NO2 Max 282.671*

Background (ug/m3) Background (ug/m3)
1-hour Max N/A 5290 49.8
3-hour Max 36.4
8-hour Max 3600

24-hour Max 18.4 50 23.7 Annual 26.4 7.9 25 12

Total + Background (ug/m3) Total + Background (ug/m3)
1-hour Max N/A 5742 50.5
3-hour Max 36.69
8-hour Max 3677

24-hour Max 18.46 115.9 33.8 Annual 32.9 7.9 27.4 12.8
*Based on AERMOD Ozone Limiting Method (OLM) keyword with all sources combined in one source group, including background in AERMOD analyses.
**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.

w/ Concurrent Hourly NO2 
Background for CAAQS 

Short Term Impacts (24 hrs and less) Long Term Impacts (annual)
Modeling Inputs/Results for QBPP Construction Impacts (Combustion Sources as Point Sources) - FASTALL/20m+50m+Prop.Bdy Recs

w/ Seasonal/Hourly NO2 
Background for NAAQS 
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Evaluation of Best Available Control 
Technology 

Objectives of the QBPP Project 
QBPP will be a nominal 100-megawatt (MW) facility using 11 natural gas-fired reciprocating 
engines (hereinafter referred to as the “Power Cycle Engines”.)   QBPP is contracted under a 
20-year power purchase agreement (PPA) with the investor-owned utility San Diego Gas & 
Electric (SDG&E) in response to the utility’s 2009 Request for Offers (RFO).  The RFO sought 
several types of energy products to support reliability within SDG&E’s service territory, 
supply energy to bundled customers, meet Resource Adequacy requirements and provide 
other portfolio needs.  The requested energy products in the RFO included peaking facilities 
(such as QBPP), demand-side management, and renewable resource generation.  In 
particular, the RFO sought projects that would be online no later than October 1, 2014, have 
an annual capacity of at least 30% and an availability of at least 98%.  The RFO also specified 
that SDG&E was seeking flexible resources that would be capable of providing regulation 
during the morning and evening ramps and/or units that can be started and shutdown as 
needed.  It also emphasized the importance of quick start operations and black start 
capability.   

QBPP is designed to specifically satisfy these needs and will provide SDG&E and the San 
Diego area for more peaking and load-shaping generation for both the short and long term.  
By necessity, peaking plants must be able to start quickly and adjust load levels easily.  In 
particular, SDG&E needs peaking facilities to support renewable energy generation, 
including generation from wind, hydroelectric, and solar facilities, that have variable 
outputs.  When the output of the renewable resources decreases, QBPP can be dispatched 
quickly.  Conversely, when the output of renewable resources increases, QBPP can be 
ramped down quickly and still operate efficiently with the lower load.  The design of the 
project as consisting of multiple Power Cycle Engines, as opposed to one or two combustion 
turbines, provides unique flexibility, while still achieving higher efficiencies across the entire 
load range.  QBPP can thus support further integration of renewable resources into 
SDG&E’s generation portfolio, and assist statewide goals calling for increased reliance on 
renewable energy.   

Additionally, the design of QBPP will allow it provide several ancillary services necessary 
for reliability of the grid operated by the California Independent System Operator (CAISO) 
within SDG&E’s service territory.  These services include: (1) regulation service (regulation 
up and regulation down) to allow the CAISO balancing authority area to meet reliability 
standards set by the North American Electric Reliability Corporation (NERC) and the 
Western Electricity Coordinating Council (WECC); (2) spinning and non-spinning reserves 
to help maintain contingency capacity and energy on the grid; and (3) voltage support to 
help maintain required voltage levels and reactive margins on the grid within NERC and 
WECC reliability standards.  Provision of such services requires QBPP to be under the direct 
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control of CAISO’s Automatic Generation Control system.  The ability of QBPP to start 
quickly, operate efficiently across the entire load range, and provide such ancillary services 
will help improve system-wide reliability within SDG&E’s service territory.  These features 
are all key elements to the Project’s overall business objectives.   

When considering the project design and building into the RFO, the Applicant gave 
consideration to multiple other types of generation.  However, all were ultimately rejected 
because they did not meet the RFO objectives of providing peaking and load-shaping 
generation to SDG&E and ancillary services to the grid within SDG&E’s service territory 
and therefore would not meet the Project’s goals.   A discussion of the rationale for 
eliminating these alternative generation technologies is provided at Section 3.0 of the 
Application for Certification (AFC). 

Meaning of Best Available Control Technology (BACT) 
BACT Definition Per the San Diego APCD Rules and Regulations (Rule 20.1) 

"Best Available Control Technology (BACT)" means and is applied as follows: 

(i) The lowest emitting of any of the following: 

(A) the most stringent emission limitation, or the most effective emission control device or 
control technique, which has been proven in field application and which is cost-effective for 
such class or category of emission unit, unless the applicant demonstrates to the satisfaction of 
the Air Pollution Control Officer that such limitation, device or control technique is not 
technologically feasible, or 

(B) any emission control device, emission limitation or control technique which has been 
demonstrated but not necessarily proven in field application and which is cost-effective for such 
class or category of emission unit, as determined by the Air Pollution Control Officer, unless the 
applicant demonstrates to the satisfaction of the Air Pollution Control Officer that such 
limitation, device or control technique is not technologically feasible, or 

(C) any control equipment, process modifications, changes in raw material including alternate 
fuels, and substitution of equipment or processes with any equipment or processes, or any 
combination of these, determined by the Air Pollution Control Officer on a case-by-case basis to 
be technologically feasible and cost-effective, including transfers of technology from another 
category of source, or 

(D) the most stringent emission limitation, or the most effective emission control device or 
control technique, contained in any State Implementation Plan (SIP) approved by the federal 
EPA for such emission unit category, unless the applicant demonstrates to the satisfaction of the 
Air Pollution Control Officer that such limitation or technique has not been proven in field 
application, that it is not technologically feasible or that it is not cost-effective for such class or 
category of emission unit. 

BACT is applied to new sources per Rule 20.2(d)(1)(i), as follows: Any new or modified 
emission unit which has any increase in its potential to emit particulate matter (PM10), oxides of 
nitrogen (NOx), volatile organic compounds (VOC) or oxides of sulfur (SOx) and which unit 
has a post-project potential to emit of 10 pounds per day or more of PM10, NOx, VOC, or SOx 
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shall be equipped with Best Available Control Technology (BACT) for each such air 
contaminant.  

BACT Definition per the PSD Regulations (40 CFR 52.21) 

Best available control technology means an emissions limitation (including a visible emission 
standard) based on the maximum degree of reduction for each pollutant subject to regulation 
under the Clean Air Act (CAA or Act) which would be emitted from any proposed major 
stationary source or major modification which the Administrator, on a case-by-case basis, 
taking into account energy, environmental, and economic impacts and other costs, determines is 
achievable for such source or modification through application of production processes or 
available methods, systems, and techniques, including fuel cleaning or treatment or innovative 
fuel combustion techniques for control of such pollutant. In no event shall application of best 
available control technology result in emissions of any pollutant which would exceed the 
emissions allowed by any applicable standard under 40 CFR parts 60 and 61. If the 
Administrator determines that technological or economic limitations on the application of 
measurement methodology to a particular emissions unit would make the imposition of an 
emissions standard infeasible, a design, equipment, work practice, operational standard, or 
combination thereof, may be prescribed instead to satisfy the requirement for the application of 
best available control technology. Such standard shall, to the degree possible, set forth the 
emissions reduction achievable by implementation of such design, equipment, work practice or 
operation, and shall provide for compliance by means which achieve equivalent results. 

BACT Analysis for Criteria Pollutants 
BACT for Power Cycle Engines - Normal Operations 

To evaluate BACT for the proposed Wartsila natural gas-fired lean burn, spark-ignited 
reciprocating internal combustion engines (RICEs), the applicant applied the U.S. 
Environmental Protection Agency’s (EPA) “top-down” method, which requires, as “Step 1”, 
identification, for the proposed source and each pollutant subject to analysis, all available 
control technologies.  This may include inherently lower-emitting processes, practices or 
designs; add-on controls; and combinations of inherently lower-emitting processes with add-
on controls.  “Step 2” of the top-down method involves elimination of technically infeasible 
options.  A control option will generally be considered technically feasible for the proposed 
source if it either has been demonstrated and operated successfully on the same type of 
source or is both available and applicable to the source under review.  “Step 3” involves 
ranking of all technically feasible control technologies that were not eliminated at Step 2.  At 
“Step 4”, the applicant considers the relative economic, energy and environmental impacts of 
the available control technologies, either to affirm selection of the top control technology 
identified at Step 3 or to justify selection of a lower-ranked control technology.  Finally, at 
“Step 5” of the analysis, the most effective control option not eliminated at Step 4 is selected 
as BACT for each particular pollutant and unit under consideration.  This selection of BACT 
must then be translated into an enforceable emissions limitation by the permitting agency.   

As a starting point for consideration of BACT for criteria pollutants emitted by the proposed 
QBPP, the applicant reviewed several general references to identify guidelines for 
appropriate emissions limitations for this source category.  The SDAPCD’s “Best Available 
Control Technology (BACT) Guidelines” were then evaluated. For the purposes of 
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comparison to the District’s guideline, select other permitting agencies’ summaries of 
BACT determinations were reviewed.  

Step 1 - Identify BACT Technologies 

The primary reference was the SDAPCD’s BACT guidelines, while other references 
included other California Districts’ guidelines for this source category. Table F.6-1 
presents a summary of this initial review. 

Table F.6-1   BACT Guidelines for Specified California Air Districts 

District Units NOx CO VOC SOx PM10 

SDAPCD2 g/hp-hr .07-.15 none .6-1.0 LSF .1 
PCV 

BAAQMD1 g/hp-hr .07-.15 .1-.6 .15 LSF LSF 

SCAQMD3 g/hp-hr .15 .6 .15 LSF LSF 

SJVUAPCD3 g/hp-hr .15 .6 .15 LSF LSF 

Proposed 
20V34SG-

C2 Engines* 

g/hp-hr .046 .055 .056 .009 .049 

*based on engine at full load rating (12874 HP) and Wartsila data per Table F.1-2 (Appendix F.1), firing nat 
gas. 
1 BACT is specific for natural gas-fired, spark-ignited, lean burn internal combustion engines. 
2 BACT is specific for natural gas-fired, spark-ignited, lean burn internal combustion engines greater than 2,000 
hp. 
3 BACT is general for natural gas-fired, spark-ignited internal combustion engines, i.e., it is applicable to both lean-
burn and rich burn engines. 
LSF = low sulfur fuel (natural gas, propane, LNG, low sulfur fuel oil, etc.) 

 

The agencies referenced in Table F.6-1, which have BACT determinations specific for 
lean-burn engines, have identified the following methods for reducing the criteria 
pollutant emissions include the following: 

Table F.6-2   Identified BACT Technologies 
Pollutant Technology 

NOx Lean burn, lean burn w/3-way catalyst, lean burn with SCR 

CO Lean burn, lean burn w/3-way catalyst, lean burn with oxidation catalyst 

VOC Lean burn, lean burn w/3-way catalyst, lean burn with oxidation catalyst 

SOx Clean fuel (natural gas, propane, LS fuel oil, etc) 

PM10/PM2.5 Lean burn, Clean fuel (natural gas, propane, LNG, LS fuel oil, etc), PCV filter 

 

As a preliminary matter, the Applicant also considered inherently lower polluting 
processes that might be available for the general source category of electric power 
generation.  This consisted of evaluation of several alternative generating technologies, 
none of which could meet the project objectives.  See Section 3.0 of the AFC for a more 
detailed discussion of this consideration of alternative technologies.  The Applicant 
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considered both renewable energy technologies (hydroelectric processes, geothermal 
power processes, ocean wave energy processes, energy from biomass, solar energy, 
wind energy), and other fossil-fuel energy technologies (conventional boiler and steam 
turbine, conventional simple-cycle combustion turbine, conventional combined-cycle 
power plant, Kalina combined-cycle power plant, and advanced combustion turbine 
designs).  In each case, however, these alternative generating technologies failed to meet 
fundamental project objectives and/or were not technically feasible and were therefore 
eliminated from consideration for the reasons described below.  Indeed, EPA guidance 
provides that BACT will not ordinarily be applied to require an applicant to redefine its 
proposed source.   

Alternative Fuels 

Other fuels such as propane, LNG, and LS fuel oils were eliminated from consideration 
because SDG&E’s RFO specifically called for projects that would operate pursuant to a 
tolling agreement, i.e., projects that would utilize PUC-quality natural gas provided by 
SDG&E to generate electricity.  Accordingly, use of any other fuel would defeat a project 
objective.  Moreover, PUC-grade natural gas is the best (cleanest) fuel choice with 
respect to all criteria pollutants under consideration.  Thus, even if alternative fuel 
sources were available, they would be ranked lower than the proposed use of PUC-
grade natural gas.  In addition, these other fuel sources would all be eliminated due to 
technical infeasibility for the Project.  On-site propane storage would be impractical from 
the standpoint of tank number or tank sizes, safety and the constant need for deliveries, 
etc.  LNG is not commercially available in the project region at this time.  LS fuel oil does 
not match the design of the proposed engines; nor would use of LS fuel oil constitute a 
clean fuel choice.   

Alternative Generating Technologies - Renewable Energy 

The Applicant considered renewable generating sources as an alternative to the proposed 
Project.  The Applicant notes that both the California Energy Commission and SDG&E have 
aggressive goals and targets for increasing renewable generating capacity within San Diego 
County and the SDG&E service area.  The Applicant believes that, due to their intermittent 
availability, there are no renewable energy projects that would meet the need for new 
peaking capacity and ancillary services in the San Diego region in the near term.  Indeed, a 
fundamental objective of QBPP is to provide dispatchable peaking and load-shaping power 
that will help facilitate integration of intermittent renewable generating sources, in 
particular, wind and solar resources, to the grid.  The proposed QBPP, which will have a 10-
minute start-time from cold start, will be under the direct control of the CAISO’s Automatic 
Generator Control system and can be flexibly dispatched to increase or decrease load, as 
load from intermittent renewable sources varies throughout the day.  Thus, QBPP will 
provide critical grid support within SDG&E’s service territory and assure system reliability 
as significant additional renewable generating sources are connected to the grid.  The 
following summarizes select renewable generating technologies that were eliminated as 
alternatives for the Project.  
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Hydroelectric Processes 

A new hydroelectric project would require a flowing river or a series of reservoirs that could 
store water for a pumped storage project, requiring a large quantity of water. No rivers are 
located in the vicinity of the Project, and the use of pumped storage would require a much 
larger site area and result in a significantly larger environmental footprint than the Project. It is 
highly unlikely that this technology could be implemented within 3 to 5 years from the date of 
the RFO and online by 2014. Therefore, the hydroelectric option is not feasible and was 
eliminated from consideration.   

Geothermal Power Processes 

Geothermal power plants use steam turbine facilities, for which the heat is generated by the 
high temperature and pressure geothermal fluids that are pumped from deep underground. 
Geothermal development is not viable at the Project location because suitable thermal vents and 
strata are not present. Therefore, geothermal power processes are not feasible.  Moreover, 
geothermal power plants typically provide baseload power and do not have the fast-ramping 
flexibly that could provide peaking and load-shaping power to the grid, to help integrate 
intermittent renewables.  Thus, geothermal generation would not meet the Project’s objectives 
and was eliminated. 

Ocean Wave Energy Processes 

Wave energy is generated by the influence of wind on the ocean surface. At the present time 
very few of these devices have been tested at full-scale and even fewer devices are ready for 
early adoption in commercial development projects. Therefore, this technology is not 
commercially available and cannot be considered technically feasible at this time.  Additionally, 
the Project site is not located near enough the ocean to make ocean wave energy processes 
feasible.  

Energy from Biomass 

Energy production from a biomass power plant may come from the direct combustion of the 
biomass materials or from the conversion of the biomass into another fuel (such as alcohol or 
methane) and subsequent combustion of that fuel. The combustion process is used to heat steam 
boilers to generate steam for a steam turbine.  Large quantities of the biomass “fuel” are not 
generated in the vicinity of the Project site and would need to be trucked to the site. The storage 
and handling of the biomass would require additional space, and the power plant footprint 
would be larger than that for the proposed Project. Additionally, although classified as 
renewable, the emissions of criteria pollutants from a biomass power plant are, in many cases, 
significantly greater than the emissions from the proposed Power Cycle Engines burning PUC-
grade natural gas.  Moreover, as previously noted, the Project objectives include utilization of 
natural gas provided to the Project by SDG&E pursuant to a  tolling agreement.  Thus, 
construction of a biomass power plant instead of the proposed gas-fired reciprocating engines 
would defeat a Project objective.  For all these reasons, although this technology is considered to 
be commercially available, it is not a feasible technology for the proposed Project and was 
eliminated from consideration.   
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Solar Energy 

Most of these technologies collect solar radiation, heat water to create steam, and use the steam 
to power a steam turbine/generator. Photovoltaic technologies convert the sunlight directly 
into electricity.  In both cases, power is only available while the sun shines so the units do not 
supply power that can be cycled up or down to follow demand as a peaking power plant is 
designed to operate.  Thus, solar energy fails to meet project needs for peaking, load-shaping 
generation, which, by definition, is intended to balance integration of intermittent renewable 
sources such as solar to the grid.  Additionally, the acreage required per MW generated is high, 
and not enough land is available at the Project site to deliver sufficient energy to meet project 
needs.  Because a solar project would be inconsistent with the fundamental objective of 
providing firming and shaping power intended to balance variable renewable generating 
sources (such as solar), solar generation technology is not an alternative to the Project and was 
eliminated from consideration. 

Wind Energy  

Based on current technology, the production of 100 MW of electrical power would potentially 
require between 25 and 30 wind turbines, spaced out along available ridge lines. The project site 
is not suitable for wind energy development and therefore such technology is not feasible.  
Additionally, wind power does not meet the peaking power plant operational needs and is 
fundamentally inconsistent with the project objective of providing peaking, load-shaping 
generation that can be flexibly and efficiently dispatched to assure reliability and grid stability 
as intermittent renewable sources such as wind are increasingly integrated to the grid.  Thus, a 
wind project fails to meet a fundamental project objective and cannot be considered a feasible 
alternative for the project. 

Nuclear Power Technology 

Nuclear power alternatives are not considered as a feasible alternative for the QBPP project and 
are not discussed further in this evaluation.  The Applicant is unaware of any application of 
nuclear generating technology to meet peak and load-shaping demand.  Additionally, given the 
permitting and regulatory constraints and barriers that would likely be faced by construction of 
a new nuclear generating facility in California (or elsewhere, for that matter), it is entirely 
unreasonable to anticipate that a new nuclear power plant could be constructed to meet 
demand within SDG&E’s service area by October 2014.  Thus, the technology would fail to meet 
fundamental project objectives and was rejected from consideration.    

Alternative Fossil-Fuel Generating Technologies 

The Applicant also evaluated several alternative fossil-fueled generating technologies that have 
been used to produce both peaking and base-load power in and out of California, i.e., boilers, 
simple cycle combustion turbines, and combined-cycle turbines.  These alternative generating 
technologies were rejected for failing to achieve fundamental project objectives.  In general, 
these technologies are commercially available.  However, because of their relatively low 
efficiency at low load, low turn-down ratios and difficulty achieving fast-start times, these 
traditional systems would fail to meet critical Project objectives.   
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Conventional Boiler and Steam Turbine 

Conventional boiler and steam turbine technology generates high pressure steam by burning 
natural gas in the furnace of a conventional boiler.  This technology is well established and has 
been used in countless power plants worldwide.  Typical thermal efficiencies of up to 
approximately 36 percent can be achieved by Boiler/Steam Turbine plants when utilizing 
natural gas.  However, this technology is best suited for continuously operating power plants, 
due to the need to maintain the steam pressure in the boiler.  

The conventional boiler and steam turbine technology does not meet project needs because of 
its inability to quickly ramp up to meet demand as needed to meet SDG&E’s dispatch pattern, 
and its resulting lower overall efficiency due to the need to maintain high readiness for peaker 
operation (i.e., with frequent start-stop cycles).  QBPP is designed to have a 10-minute cold-start 
to full capacity and as many as four start-up events per day.  Thus, a conventional boiler/steam 
turbine design would be poorly suited to the Project.  Additionally, this technology, although 
proven reliable and commercially available, would involve considerably greater water 
consumption and waste generation and would also require significantly greater space.  For 
these reasons, use of a conventional boiler and steam turbine is inappropriate and was rejected 
from consideration for the Project.   

Simple-Cycle Combustion Turbine 

Simple-cycle combustion turbines are able to achieve thermal efficiencies up to approximately 
38 percent. These systems are capable of rapidly reaching their operating peak, which makes 
them suitable for use in peaking power production.  However, gas turbines are designed and 
built in fixed sizes (capacities) and are most efficient when they are operated at or near their 
design load capacity, i.e., the efficiency of the system decreases as a turbine is operated at 
reduced load.  For a 100-MW project, either one (LMS100) or two (LM6000) turbines would be 
needed.  Because simple-cycle gas turbines typically have a limited turn-down ratio, use of only 
one or two gas turbines would not provide the same flexibility that will be afforded by use of 
multiple reciprocating engines, as proposed for QBPP.  Nor would use of simple-cycle turbine 
afford the same degree of efficiency in generation across the entire load range, as will the 
proposed QBPP.  In addition, simple-cycle turbines generally operate at a higher heat rate than 
the proposed reciprocating engines and could therefore result in increased emissions of both 
GHGs and criteria pollutants per MWh-generated.  A simple cycle turbine-generator could also 
result in increased water usage for water injection for emissions control and increased land 
requirements.  For these reasons, simple-cycle combustion turbine technology was rejected as 
an alternative to the proposed QBPP. 

Combined-Cycle Power Plant 

A combined-cycle power plant integrates combustion turbines (equivalent to the simple-cycle 
combustion turbine-generator) and steam turbines to improve the overall power plant 
efficiency, relative to a simple-cycle plant, by capturing and utilizing waste heat from the 
combustion turbines to generate additional power in the steam turbine. The combustion 
turbine’s hot exhaust is passed through a heat recovery steam generator (HRSG) to create high 
pressure steam which is then used to drive a steam turbine-generator. This technology is able to 
achieve high thermal efficiencies, typically in the 50 to 60 percent under a steady-state 
operation.  The high efficiency resulting from the additional heat recovery and power 
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generation systems is achieved when these systems are at their normal operating temperatures 
and pressures.  Thus, a combined-cycle power plant is more appropriate for intermediate to 
baseload power plants and is not an appropriate choice for a peaking plant.  EPA guidance and 
case law confirms that the intended function of an electric generating unit as a baseload or 
peaking plant may be considered as part of the fundamental business purpose of a proposed 
source, i.e., permitting agencies should not require an applicant to build a combined-cycle 
power plant when they have proposed a simple-cycle facility instead.   

While turbine vendors have developed fast-start technology, such technology is currently only 
available for larger “frame” turbines, which are much larger than the proposed QBPP.  
Operation of a larger capacity turbine at only a fraction of its capacity to meet the demand of a 
100-MW plant would likely reduce the overall efficiency of the combined-cycle plant, such that 
it would be inferior to, or no better than, that of the proposed reciprocating engines.  Further, 
although once-through steam generators (OTSG) could be used in place of conventional HSRG 
technology, affording faster start-up times than a conventional combined-cycle plant, the steam 
cycle would still need to be warmed to generate any efficiency gain, relative to a simple-cycle 
operation.  For a plant such as QBPP that is intended for peaking/firming and shaping power 
with multiple daily startups, use of an OTSG would therefore likely provide little to no 
efficiency gain.  Further, to assure that the facility’s capacity was available to quickly be brought 
online, the facility would need to maintain the steam cycle in some standby- or partial load-
mode when not dispatched, which would be neither practical nor economical for a project 
intended to operate no more than 4,000 hours per year.  Additionally, combined-cycle power 
plants require the use of very high quality water and involve much greater water consumption 
if cooling towers are used for cooling; if air cooled, the project would require considerably 
greater space for an air cooled condenser, which would also consume significant auxiliary load, 
reducing the plant’s overall efficiency and therefore erasing some of the gains attributable to the 
steam cycle.  For these reasons, a combined-cycle power plant is not an appropriate choice for a 
project intended to provide peaking and load-shaping power to the grid.  Accordingly, 
combined-cycle technology was eliminated as a feasible alternative for the Project.   

Step 2 - Eliminate Technologically Infeasible Options  

Alternative Control Technologies 

SCONOX, a new catalytic reduction technology, was not listed by any agency as a viable 
control technology for LB-RICEs, and was eliminated as BACT technology for the 
proposed power cycle engines simply based on the fact that no applications of the 
technology could be found or confirmed for any internal combustion engine, regardless 
of size or duty category. 

The Applicant could not identify a manufacturer of Standard 3-Way Catalysts (NSCR) 
which could provide NSCR for engines with the exhaust flow of the Wartsila engines.  
Thus, this technology, while commercially available, is not applicable to the Project and 
was eliminated from consideration.  Additionally, the Applicant concluded that, even if 
NSCR were both an available and applicable technology, it would be less effective than 
the proposed BACT technologies of SCR for NOx and an oxidation catalyst for CO.  This 
was based upon a technical analysis that indicated that NSCR is not an effective or 
recommended control for the facility “lean-burn” power cycle engines.  Attachment F.6-
1 presents a summary discussion of this analysis, supporting the conclusion that 3-way 
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catalysts (NSCR) are not an effective control technology for large lean-burn engines 
firing natural gas, due in part to thermal, chemical and/or mechanical deactivation of 
the catalysts. 

Step 3 - Rank Remaining BACT Technologies 

Table F.6-3 ranks the remaining BACT technologies in order of control efficiency. 

Table F.6-3   BACT Technology Ranking in Order of Control Efficiency 

Pollutant Technology 

NOx (1) Lean burn with SCR 
(2) Lean burn 

CO (1) Lean burn with oxidation catalyst 

(2) Lean burn 

VOC (1) Lean burn with oxidation catalyst 

(2) Lean burn 

SOx (1) Clean Fuel – natural gas 

PM10/PM2.5 (1) Clean Fuel – natural gas 

All Pollutants (1) Good combustion practices (GCP) 

 

Step 4 – Evaluate the Most Effective Controls 

For each pollutant, QBPP has selected the highest rank control technology listed in Table 
F.6-3 as the appropriate controls for the proposed Wartsila 20V34SG engines.  The Applicant 
is not aware of any other identified control technologies that could be applied to the proposed 
engines.  Nor is the Applicant aware of any energy, environmental, or economic impacts 
associated with use of the selected technologies that would warrant their elimination from the 
BACT analysis.  In light of this and because the Applicant has selected the most stringent control 
technology available for each pollutant, a more detailed assessment of the economic, energy and 
environmental impacts is not included here.   Screening level control cost-effectiveness estimates 
for NOx and CO are presented in Attachment F.6-2. 

Step 5 - Select BACT for Power Cycle Engines 

As suggested above, BACT is determined to be the most effective control technology that is 
not eliminated from consideration due to infeasibility (at Step 2) or unacceptable energy, 
environmental, or cost impacts (at Step 4).   

Table F.6-4 presents the Applicant’s proposed BACT technologies and numeric emissions 
limits based upon the chosen BACT technologies for the power cycle engines. 

Table F.6-4   Proposed BACT Numeric Emissions Limits (Steady-state Operations, 100% Load, per 
Engine) 

Pollutant BACT Technology BACT Emissions Limit 

NOx Lean burn with SCR and GCP 1.317 lbs/hour 

CO Lean burn with oxidation catalyst and 
GCP 

1.564 lbs/hour 



 11 

VOC Lean burn with oxidation catalyst and 
GCP 

1.584 lbs/hour 

SOx Clean Fuel – natural gas and GCP 0.256 lbs/hour (Fuel S <= 0.25 gr 
S/100scf) 

PM10/PM2.5 Clean Fuel – natural gas, PCV filter 
and GCP 

1.379 lbs/hour (Fuel S <= 0.25 gr 
S/100scf) 

Opacity All of the above. <=10% / 0.5 Ringelmann 

Ammonia 
Slip* 

Use of Urea* 1.08 lbs/hr (10 ppmvd @ 15%O2)* 

BACT limits in units of lbs/hour apply over all engine operational load ranges. 

GCP = good combustion practices 

SOx BACT limit in lbs/hr includes the contribution from lube oil consumption. 
*Ammonia is not a BACT pollutant under either federal PSD or SDAPCD regulations, but is included here 
to assure no unacceptable environmental impacts associated with selection of SCR as BACT for NOx. 

 

The Applicant is proposing the following BACT technologies for the power cycle 
engines as follows: 

• NOx – Lean burn engine technology with SCR 

• CO - Lean burn engine technology with Oxidation Catalyst 

• VOC - Lean burn engine technology with Oxidation Catalyst 

• SOx – Clean fuel, use of natural gas with sulfur content less than or equal to 0.25 
gr S/100scf. 

• PM10/PM2.5 - Lean burn engine technology with use of natural gas with sulfur 
content less than or equal to 0.25 gr S/100scf. 

• Opacity – less than or equal to 10% or 0.5 Ringelmann 

• Good combustion practices (GCP) 

Based on the Applicant’s BACT review of available technologies and data, the combination 
of the above technologies also represents T-BACT for the Wartsila engines. 

Summary of Other BACT Data 

Tables F.6-5 and F.6-7 present a summary of a recent review of other BACT-related 
decisions. Table F.6-5 presents information from the South Coast Air Quality 
Management District (SCAQMD) and includes the broader category of gas-fired, spark-
ignited engines, i.e., both rich-burn and lean-burn. 

Table F.6-5   SCAQMD Recent BACT Decisions (Achieved in Practice) for Spark-Ignited Gas Fired IC 
  

 Engine HP/Controls NOx CO VOC PM10/SOx 

750 w/3 way catalyst + AFRC 0.15 g/bhp-hr 0.6 g/bhp-hr 0.15 g/bhp-hr Natural gas 

1334 w/3 way catalyst +AFRC 1.5 g/bhp-hr 2.0 g/bhp-hr 1.5 g/bhp-hr Natural gas 

93 w/3 way catalyst +AFRC 0.15 g/bhp-hr 0.6 g/bhp-hr 0.15 g/bhp-hr Natural gas 
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Table F.6-5   SCAQMD Recent BACT Decisions (Achieved in Practice) for Spark-Ignited Gas Fired IC 
  

 171 w/3 way catalyst +AFRC 0.15 g/bhp-hr 0.6 g/bhp-hr 0.15 g/bhp-hr Natural gas 

1408 lean burn + AFRC2 0.6 g/bhp-hr 2.5g/bhp-hr 0.8 g/bhp-hr No BACT limits 

1850 no control3 0.6 g/bhp-hr 2.5 g/bhp-hr 0.8 g/bhp-hr No BACT limits 

4321 no controls4 0.53 g-bhp-hr - 0.216 g/bhp-hr Natural gas 

3870 lean burn SCR5 9 ppmv 56 ppmv 25 ppmv PM10: 
0.02 g/bhp-hr 

 
1 This compilation presents both rich and lean burn BACT determinations. AFRC is defined as air-to-fuel 
ratio controller. SCR is defined as selective catalytic reduction. 
2Source is fired with digester gas and natural gas as an alternative fuel. 
 3Source is fired with landfill gas fuel, turbocharged with AFRC. 
4Source is a facility located in Santa Barbara. PM10 BACT at 0.66 g/bhp-hr 
 5Source is a facility (NEO Landfill) located in Red Bluff, CA, Tehama County APCD. 
 
The US EPA RACT-BACT-LAER Clearinghouse (RBLC) was also consulted to review 
recent US EPA BACT decisions for large gas fired IC engines with size ratings at least 
1,000 bhp (or approximately 745 kW) or greater. These recent BACT decisions are 
summarized in Table F.6-6. Emission levels are presented in g/bhp-hr units, unless 
otherwise noted. See Table F.6-13 for a comprehensive listing of search results.  In all 
cases, the proposed BACT limits for QBPP (see Table F.6-1) are more stringent, confirming 
the appropriateness of these BACT limits for the Project.  

 
Table F.6-6   Large Gas Fired IC Engines RBLC BACT Determinations (Natural Gas) 2001 -2011 

RBLC ID 
Unit Size 

BHP 
Control 

Type NOx, g/bhp-hr CO, g/bhp -hr VOC, g/bhp-hr 

AL 0189 4000 Lean Burn 2.2 2.68 1.52 

AZ 0047 6MW 
(7895 BHP) 

Not specified 1.5 2.3 - 

CA1068 3870 Lean Burn 9 ppmv 56 ppmv 25 ppmv 

CO 00581 1775 Lean Burn 0.8 0.21 0.3 

GA 0104 4730 Lean Burn 0.7 0.18 0.3 

IA 0077 4735 Catalytic Oxidizer 1.0 0.18 0.68 

IL 0083 4000 Clean Burn 2 2.2 0.43 

LA 0141 1478 Not specified - 3.0 0.50 

MS 0056 4730 Lean Burn 0.7 - - 

OK 0109 2200 Lean Burn 2 - - 

PA 0201 800 Clean Burn 3 - - 

PA 02091 1088 Lean Burn 1.5 - - 

PA 0230 1665 Not specified 0.7 - 0.9 
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Table F.6-6   Large Gas Fired IC Engines RBLC BACT Determinations (Natural Gas) 2001 -2011 

TX 0364 2400 Not specified - 1.2 1.22 

TX0364 3105 Not specified 3.2/2/03 4.82 1.62 

TX 0408 800 Not specified 2.0 3.0 1.2 

WA 0289 1448 Not specified 10 - - 

WV 0019 
+0020 4640 Lean Burn 2 2.1 0.72 

WY 0060 1252 NSCR and AFRC 1.1 1.6 - 
  

1 Draft status as presented in the RBLC. 
2 Other permit limit; limit is not specified as BACT as presented in the RBLC. 
3 Hourly/annual limit as presented for this source in the RBLC. 

 
Enforceability of BACT 

Pursuant to the NSR/PSD Workbook (10/90, Chapter B, Section V) the following guidance is 
provided regarding the establishment and enforceability of BACT emissions limits.  

“The emissions limits must be included in the proposed permit submitted for 
public comment, as well as the final permit. BACT emission limits or conditions 
must be met on a continual basis at all levels of operation (e.g., limits written in 
pounds/MMBtu or percent reduction achieved), demonstrate protection of short 
term ambient standards (limits written in pounds/hour) and be enforceable as a 
practical manner (contain appropriate averaging times, compliance verification 
procedures and record keeping requirements).  Consequently, the permit must: 

• “Be able to show compliance or noncompliance (i.e., through monitoring 
times of operation, fuel input, or other indices of operating conditions and 
practices), and, 

• “Specify a reasonable compliance averaging time consistent with 
established reference methods, contain reference methods for compliance, 
and provide for adequate reporting and record keeping so that the 
permitting agency can determine the compliance status of the source.” 

Furthermore, in Sections B.IV.C and B.IV.C.1 which discuss the ranking of technical feasibility to 
establish a control hierarchy and the choice of units of emissions performance to compare levels 
amongst control options, the use of appropriate units such as lbs/gallon, lbs/hr, lbs/ton, 
lbs/MMBtu, lbs/kWh, etc., are presented as examples of BACT units for such analyses.  

The Applicant has chosen to set the appropriate BACT limits in terms of lbs/hour, which will 
assure compliance with BACT across the entire range of operational loads for the proposed 
Wartsila engines. The applicant also notes that these limits are readily enforceable through the 
use of periodic source testing, and CEMs/PEMs to monitor, calculate, report, and record the 
necessary data to show compliance with the established BACT limits. In addition, the applicant 
notes that BACT emissions rate “units” vary widely as presented in the EPA RBLC 
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Clearinghouse listings, as well as in numerous California air district BACT guidance and listing 
documents. (See Table F.6-13, RBLC Search Results.) 

Compliance monitoring and reporting is proposed as follows (for each stack): 

• For NOx, the use of a certified CEM system per 40 CFR 60 coupled with a DAHS capable 
of analyzing and presenting the data in terms of lbs/hr. NOx CEMS will also be required 
at the inlet to the SCR to satisfy the ammonia slip compliance verification as noted below. 

• For CO, the use of a certified CEM system per 40 CFR 60 coupled with a DAHS capable 
of analyzing and presenting the data in terms of lbs/hr. 

• For O2, the use of a certified CEM system per 40 CFR 60 capable of analyzing stack gas 
O2 data and transfer of the data to the CEMs DAHS for compliance reporting. 

• For SOx, periodic analysis of natural gas samples, monitoring of fuel use via certified fuel 
meters, and a DAHS capable of calculating and reporting SOx emissions in units of 
lbs/hr. 

• For PM10 and PM2.5, periodic (annual) source testing of the engine stacks. This testing 
may be accomplished on all the engines or a subset of the engines at the discretion of 
SDAPCD. 

• For ammonia, periodic (annual) source testing of the engine stacks. This testing may be 
accomplished on all the engines or a subset of the engines at the discretion of SDAPCD. 
Monitoring of urea injection rates, coupled with parametric monitoring of specific process 
variables will be used to establish an enforceable relationship to track and report 
ammonia “slip” emissions..  Ammonia is not subject to BACT under either federal PSD or 
SDAPCD regulations.  Nevertheless, an appropriate limit on ammonia slip is included 
here to assure no unacceptable environmental impacts associated with selection of SCR as 
the BACT selection for NOx.   

BACT for Power Cycle Engines - Startup and Shutdown Periods 
The emissions controls for the project – SCR and an oxidation catalyst – cannot be operated 
or only provide limited control during periods of start-up and shutdown.  In the case of 
SCR, the Applicant will not be able to commence urea injection until the catalyst has reached 
adequate temperature.  This top-down BACT analysis will consider the following 
technologies for startup and shutdown. 

Best Operating Practices  

The Applicant is proposing best operating practices to minimize the duration of startup and 
shutdown events and thereby reduce the resulting emissions.  These best operating practices 
include the following:  

• During a startup, bring the engines to the minimum load needed to achieve 
compliance with the applicable NOx and CO limits as quickly as possible, consistent 
with the equipment manufacturers’ recommendations and safe operating practices;  

• During a startup, initiate urea injection to the SCR as soon as the SCR catalyst 
temperature has reached its minimum operating temperature;  
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• During shutdown, once the engines reach a load that is lower than the minimum 
load necessary to maintain compliance with the NOx and CO emissions limits, 
reduce the engine load to zero as quickly as possible, consistent with the equipment 
manufacturers’ recommendations and safe operating practices; and 

• During shutdown, maintain urea injection to the SCR as long as the SCR catalyst 
temperature remains above its minimum operating temperature. 

Quick-Start Design of Power Cycle Engines 

As discussed previously, a critical Project objective is assuring fast start-up times.  The 
proposed Power Cycle Engines were specifically chosen because they will provide the 
fastest start-capability available.  QBPP is designed for fast start-up and shutdown; the 
engines are guaranteed to ramp from cold start to maximum capacity in only 10 minutes.  
They are also guaranteed to ramp-down from maximum capacity to shutdown within 10 
minutes.   

The Applicant is unaware of any additional technologies that could be used to further 
shorten the duration of startup or shutdown.  Thus, for purposes of the BACT analysis, the 
two technologies identified as both available and applicable to the Project are best operating 
practices and the proposed Power Cycle Engines.   

Both of these technologies – best operating practices and the 10-minute start-up guaranteed 
for the Power Cycle Engines – are being proposed for the Project.  Because the Applicant is 
selecting all available control technologies identified, no further analysis of the technologies’ 
relative energy, environmental or economic impacts is provided here.  Moreover, the 
Applicant is unaware of any such impacts.  Accordingly, both technologies are retained at 
Step 4 of the BACT analysis and will be selected as BACT at Step 5.   

The Applicant is proposing the numerical mass emissions limits and event time limits as stated 
in AFC Section 4.7, Table 4.7-8 as appropriate BACT limits, to assure the enforceability of this 
BACT determination.  These mass emissions limits and time limits were provided by the 
equipment vendor and will be achieved through use of best operational practices.   

BACT for Emergency Diesel Compression Ignition Engine  

The proposed diesel engine (fire pump) will comply with the EPA Tier III standards (at a 
minimum) as applicable based upon engine size and year of manufacture. This engine will be 
fired on California certified low sulfur diesel fuel. Due to the low use rates of this device no 
other controls were considered for application as BACT on these engines. Pursuant to SDAPCD 
Rule 20.2 (d)(1)(i), the fire pump is exempt from the district BACT determination process due to 
emissions (potential and actual) of the affected BACT pollutants being below 10 lbs/day.  The 
fire pump engine will nevertheless be subject to BACT pursuant to the federal PSD permit, 
which does not afford any de minimis exemption for major stationary sources.  Use of Tier III fire 
pump engine will meet BACT for all criteria pollutants.   

BACT for Cooling Towers 

There are no proposals for cooling towers at the QBPP site. The cooling system employed will 
be a closed loop fan-cooled “radiator” type system, with no emissions. 

BACT for Fuel Gas and Warm Start Heaters 

The proposed fuel gas and warm start heaters (rated at 4 MMBtu/hr each) will be equipped 
with low NOx burners, will fire only PUC grade natural gas, and will utilize good combustion 
practices. This is considered BACT for these small heaters. Pursuant to SDAPCD Rule 20.2 
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(d)(1)(i), the fuel gas and warm start heaters are exempt from the district BACT determination 
process due to emissions (potential and actual) of the affected BACT pollutants being below 10 
lbs/day.  Although these units are also exempt from the APCD permitting requirements, they 
will be subject to BACT pursuant to the federal PSD permitting program, which does not 
provide for any de minimis exemption.  As noted, utilization of good combustion practices and 
PUC-grade natural gas will meet BACT for all PSD pollutants for the fuel gas and warm start 
heaters.   

BACT Analysis for Greenhouse Gases 
This section presents the BACT analysis for GHGs for the Wartsila power cycle engines, the 
emergency fire pump engine, fuel gas and warm start heaters, and electrical breakers. 

Introduction 

In November of 2010, EPA issued guidance to assist permit writers and permit applicants in 
addressing the prevention of significant deterioration (PSD) and Title V permitting 
requirements for greenhouse gases (GHGs) that began to apply on January 2, 2011. The 
guidance document: (1) describes, in general terms and through examples, the requirements of 
the PSD and Title V permit regulations; (2) reiterates and emphasizes relevant past EPA 
guidance on the PSD and Title V review processes for other regulated air pollutants; and (3) 
provides additional recommendations and suggested methods for meeting the permitting 
requirements for GHGs, which are illustrated in many cases by examples. EPA believed this 
guidance was necessary to respond to inquiries from permitting authorities and other 
stakeholders regarding how these permitting programs will apply to GHG emissions.  The 
guidance was finalized in March of 2011.1   

New major stationary sources and major modifications at existing major stationary sources are 
required by the Clean Air Act (CAA or Act) to, among other things, obtain an air pollution 
permit before commencing construction. This permitting process for major stationary sources is 
called new source review (NSR) and is required whether the major source or major modification 
is planned for an area where the national ambient air quality standards (NAAQS) are exceeded 
(nonattainment areas) or an area where the NAAQS have not been exceeded (attainment and 
unclassifiable areas). In general, permits for sources in attainment or unclassifiable areas are 
referred to as prevention of significant deterioration (PSD) permits, while permits for major 
sources emitting nonattainment pollutants in major amounts and located in nonattainment 
areas are referred to as nonattainment NSR (NNSR) permits. The entire preconstruction 
permitting program, including both the PSD and NNSR permitting programs, is referred to as 
the NSR program. Because EPA has not established a NAAQS for GHGs, the nonattainment 
component of the NSR program does not apply. Thus, the NSR portions of the EPA guidance 
focus on the PSD requirements that apply once GHGs become a regulated NSR pollutant. 

Over the past several years, EPA has taken several actions regarding GHGs under the CAA. The 
result of these EPA actions, explained in more detail below, is that certain PSD permits and 
certain Title V permits issued on or after January 2, 2011, must address emissions of GHGs. 
These actions included new rules that established a common sense approach to phase in 

                                                      
1 See PSD and Title V Permitting Guidance for Greenhouse Gases, U.S. EPA, Office of Air Quality 
Planning and Standards, March 2011. 
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permitting requirements for greenhouse gas (GHG) emissions from stationary sources, 
beginning with large industrial sources that are already subject to PSD and Title V permitting 
requirements. On December 15, 2009, EPA found that elevated atmospheric concentrations of 
six well mixed GHGs, taken in combination, endanger both public health and welfare, i.e., “the 
endangerment finding”. 

For stationary sources, on March 29, 2010, EPA made a final decision to continue applying (with 
one refinement) the Agency’s existing interpretation regarding when a pollutant becomes 
“subject to regulation” under the Act, and thus covered under the PSD and Title V permitting 
programs applicable to such sources. EPA published notice of this decision on April 2, 2010. 
Under EPA’s final interpretation, a pollutant becomes “subject to regulation” on the date that a 
requirement in the CAA or a rule adopted by EPA under the Act to actually control emissions 
of that pollutant “takes effect” or becomes applicable to the regulated activity (rather than upon 
promulgation or the legal effective date of the rule containing such a requirement). Thus, under 
EPA’s interpretation of the Act and applicable rules, construction permits issued under the PSD 
program on or after January 2, 2011, must contain conditions addressing GHG emissions. 

On June 3, 2010, EPA issued a final rule that “tailors” the applicability provisions of the PSD 
and Title V programs to enable EPA and states to phase in permitting requirements for GHGs in 
a common sense manner (“Tailoring Rule”). The Tailoring Rule focuses on first applying the 
CAA permitting requirements for GHG emissions to the largest sources with the most CAA 
permitting experience. Under the Tailoring Rule, facilities responsible for nearly 70 percent of 
the national GHG emissions from stationary sources are subject to permitting requirements 
beginning in 2011, including the nation’s largest GHG emitters. i.e., power plants, refineries, 
and cement production facilities. Emissions from small farms, churches, restaurants, and small 
commercial facilities are examples of source types that are not likely to be covered by these 
programs under the Tailoring Rule. The rule then expands to cover the largest sources of GHGs 
that may not have been previously covered by the CAA for other pollutants. 

As discussed below, under the Tailoring Rule, application of PSD to GHGs will be implemented 
in multiple steps, which we refer to in this document as “Tailoring Rule Steps” to avoid 
confusion with the five steps for implementing the “top down” best available control 
technology (BACT) analysis and the two steps of the applicability procedures for modifications. 

The first Tailoring Rule step begins on January 2, 2011, and ends on June 30, 2011, and this step 
covers what EPA has called “anyway sources” and “anyway modifications” that would be 
subject to PSD “anyway” based on emissions of pollutants other than GHGs. The second step 
begins on July 1, 2011, and continues thereafter to cover both anyway sources and certain other 
large emitters of GHGs. EPA has committed to completing another rulemaking no later than 
July 1, 2012, to solicit comments on whether to take a third step of the implementation process 
to apply the PSD permitting programs to additional sources. EPA has also committed to 
undertaking another rulemaking after 2012. Sources subject to the permitting programs under 
the first two steps will remain subject to these programs through any future steps. Future steps 
are not discussed in the March 2011 guidance document, given that the outcomes of those 
rulemaking efforts are not yet known. Under the Tailoring Rule, in no event are sources with a 
potential to emit (PTE) less than 50,000 TPY of CO2 equivalent (CO2e) subject to PSD or Title V 
permitting for GHG emissions before 2016.  
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EPA Regional Offices have been advised that they should apply the policies and practices 
reflected in the guidance document when issuing permits under the federal PSD and Title V 
permitting programs, unless the facts and the record in an individual case demonstrate grounds 
to approach the subjects discussed in a different manner. State, local and tribal permitting 
authorities that issue permits under a delegation of federal authority from EPA Regional Offices 
are also advised to follow the guidance document. EPA has also recommended that permitting 
authorities with approved PSD or Title V permit programs apply the guidance reflected in the 
document, but these permitting authorities have the discretion to apply alternative approaches 
that comply with state and/or local laws and the requirements of the CAA and approved state, 
local or tribal programs. As is always the case, permitting authorities have the discretion to 
establish requirements in their permits that are more stringent than those suggested in the 
guidance or prescribed by EPA regulations.1 

The QBPP is being proposed in response to a power delivery solicitation from San Diego Gas 
and Electric Company (SDG&E). The solicitation for power development proposals, is in 
response to the predicted power needs of the San Diego region in the both the short and long 
term (see Appendix F.10).  As discussed previously, the QBPP is designed to provide peaking, 
load-shaping power to the SDG&E service area, along with certain ancillary services to support 
grid stability and reliability as intermittent renewable generating sources are integrated to the 
grid in coming years.  In addition, QBPP will have a relatively low heat rate and will be capable 
of sustaining high-efficiency operations across its entire load range.  As a consequence, dispatch 
of QBPP is expected to displace power generation by less efficient and more polluting 
technologies, in both the short and long term.  The Applicant believes that QBPP will meet 
BACT for GHGs through use of high-efficiency natural gas-fired generating equipment, as well 
as by incorporating high-efficiency auxiliary load-consuming equipment into the overall plant 
design. 

Summary of Proposed GHG BACT 

The QBPP facility is proposing the following as GHG BACT: 

1. Power Cycle Engines:  

a. Use of lean-burn, 4 stroke, internal combustion engine generating technology to 
generate the greatest amount of peaking and load-shaping power from each unit of 
fuel combusted 

b. Use of natural gas as the only fuel in the engine power systems 

c. Maintain the efficiency of the internal combustion engine power systems by 
employing proper maintenance practices and procedures, and using good 
combustion practices 

2. Fuel Gas and Warm Start Heaters 

a. Use of natural gas as the only fuel in the heaters 

b. Record operational hours and total fuel use (annual basis) 

c. Maintain heaters according to manufacturers specifications 

d. Tune heaters every two (2) years according to manufacturers specifications 
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3. Auxiliary Load-Consuming Equipment 

a. Specification of high-efficiency load-consuming equipment (fans and pumps) as part 
of the overall plant design 

4. Diesel Fire Pump Engine 

a. Use California certified low sulfur diesel fuel 

b. Use of the appropriate Tier rated engine based upon date of manufacture, size, duty, 
etc. 

c. Record operational hours and total fuel use (annual basis) 

d. Maintain engine tuning and maintenance according to the manufacturers 
specifications 

5. SF6 Equipment (electrical breakers) 

a. Purchase breakers which have manufacturers specified leak rates at less than or 
equal to 1% 

b. Maintain breakers to insure an annual leak rate of less than or equal to 1% 

c. Maintain purchase, disposal, and use records for all SF6 transactions and report 
emissions per CARB requirements 

GHG BACT for Power Cycle Engines/Generating Equipment 

Step 1 - Identify All Possible Control Technologies, and Step 2 - Eliminate Technologically 
Infeasible Options 

Steps 1 and 2 of the EPA top-down method are presented together in this analysis. The table 
summarizes the potentially available control technologies for GHGs and those that have been 
eliminated and/or included for consideration as BACT for the project. 

TABLE F.6-7   GHG Technologies Identified 
GHG Technology Evaluation Status 

Inherently lower-emitting GHG processes, 
practices, or designs 

Considered/Eliminated 

Add-on GHG controls Considered/Eliminated 

Combinations of Inherently lower-emitting GHG 
processes, practices, or designs, and add-on GHG 

controls 

Considered/Eliminated 

Renewable energy technology (solar or wind) Considered/Eliminated 

Alternative generating technologies Considered/Eliminated 

Alternative fuels Considered/Eliminated 

Energy efficiency Considered/Applied 

Carbon capture and storage Considered/Eliminated 
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EPA defines BACT as an emissions limitation based on the maximum degree of reduction for 
each pollutant subject to regulation under the Clean Air Act which would be emitted from any 
proposed major stationary source or major modification which the Administrator, on a case-by-
case basis, taking into account energy, environmental, and economic impacts and other costs, 
determines is achievable for such source or modification through application of production 
processes or available methods, systems, and techniques, including fuel cleaning or treatment 
or innovative fuel combustion techniques for control of such pollutant. 

EPA also states, in the NSR Workshop Manual, that, (1) a control technology that is 
demonstrated for a given type or class of sources is assumed to be technically feasible unless 
source-specific factors exist and are demonstrated to justify technical infeasibility, (2) technical 
feasibility of technology transfer control options is generally assessed based on an evaluation of 
the pollutant-bearing gas stream characteristics for the proposed source and other source types 
to which the control has been previously applied, (3) innovative controls that have not been 
demonstrated on any source type similar to the proposed source need not be considered in the 
BACT analysis, and (4) the applicant is responsible for providing the basis for assessing 
technical feasibility or infeasibility and the reviewing authority is responsible for the decision 
on what is and is not technically feasible. 

EPA notes in its March 2011 GHG Guidance document, that the requirement to consider 
inherently lower-emitting processes, practices, or designs does not require a fundamental 
redesign of the device, process, or source. As such, lower-emitting process/practices/designs 
that do not achieve the objectives, goals, or overall purposes of the project may be considered 
technologically infeasible as BACT for a specific project system or process. 

Unlike other regulated air pollutants, which are often emitted as by-products of imperfect 
combustion and can be reduced by controlling the combustion process or through addition of 
add-on controls, at this time, there is no corresponding way to reduce the amount of CO2 
generated during combustion, as CO2 is an essential product of the chemical reaction between 
the fuel and oxygen in which it burns.  As such, the only way to reduce the amount of CO2 
generated by a fuel-burning power plant is to generate as much electric power as possible from 
combustion through the use of efficient generating technologies. The Applicant notes that 
natural gas produces about half as much CO2 as coal and substantially less emissions of both 
criteria and toxic air pollutants as well.  Based on the analysis presented herein, the Applicant 
believes that the proposed reciprocating engine technology (firing natural gas) constitutes the 
most efficient electrical generating technology available for the Project. 

Renewable Energy Technologies 

As explained above, the Applicant considered several alternative generation technologies, 
including renewable energy technologies.  The Applicant again notes that, in conducting BACT 
analyses for power plants, permitting authorities have not typically considered whether 
renewable alternatives would achieve lower emissions and should therefore be required as 
BACT.  Moreover, because of the intermittent availability of renewable energy generation 
technologies, they would fail to achieve a basic objective of the proposed project: to provide 
peaking and load-shaping power to meet the growing demand of reliable peaking power in the 
San Diego region.  For a discussion of the specific renewable generating sources the Applicant 
considered and the reasons why each was eliminated from consideration, see Section 3.0 of the 
AFC and pages ___ above in this BACT evaluation.   
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Alternative Fossil-Fuel Generating Technologies 

As explained above, the Applicant identified several alternative generating technologies that 
have been used to produce both peaking and base-load power in and out of California, i.e., 
boilers, and simple cycle combustion turbines, and combined-cycle turbines. These alternative 
generating technologies either fail to meet fundamental project objectives and/or would 
operate at lower efficiency and thereby increased emissions of GHG per MWh generated.  For 
these reasons, they were eliminated from consideration as part of this BACT analysis. 

Conventional Boiler and Steam Turbine 

As explained above, conventional boiler and steam turbine technology does not meet Project 
needs because of its inability to quickly ramp up to meet demand as needed to meet SDG&E’s 
dispatch pattern, and its resulting lower overall efficiency due to the need to maintain high 
readiness for peaker operation (i.e., with frequent start-stop cycles).   

QBPP is designed to have a 10-minutes cold start to full capacity and as many as four start-up 
events per day.  Thus, a conventional boiler/steam turbine design would be poorly suited to the 
project.  Additionally, this technology, although proven reliable and commercially available, 
would involve considerably greater water consumption and waste generation and would also 
require significantly greater space.  For these reasons, use of a conventional boiler and steam 
turbine is inappropriate and was rejected from consideration for the project.   

Simple-Cycle Combustion Turbine 

As explained above, simple-cycle combustion turbines, which can achieve thermal efficiencies 
of up to approximately 38 percent, are capable of rapidly reaching their operating peak, making 
them suitable for use in peaking power production.  However, gas turbines are designed and 
built in fixed sizes (capacities) and are most efficient when they are operated at or near their 
design load capacity, i.e., the efficiency of the system decreases as a turbine is operated at 
reduced load.  Moreover, simple-cycle gas turbines typically have a limited turn-down ratio and 
operate at a higher heat rate than the proposed QBPP.  This combination of reduced capacity 
range and decrease in efficiency, at both full and partial load, would therefore fail to meet the 
project objectives of providing fast-ramping peaking power and ancillary services, while 
operating efficiently  across the entire load range.   

In addition, even if simple-cycle turbine technology was not eliminated from consideration 
because requiring use of a turbine would redefine the proposed source, it would be ranked 
lower than the proposed reciprocating engines at Step 3 because simple-cycle turbines generally 
operate at a higher heat rate, i.e., are less efficient, and would therefore generate more emissions 
per MWh-generated.  This confirms that, even if a simple-cycle turbine were not eliminated as a 
feasible alternative for the Project, it would not constitute BACT for GHGs.   

Combined-Cycle Power Plant 

As explained above, conventional combined-cycle plants are able to achieve high thermal 
efficiencies, when these systems are at their normal operating temperatures and pressures.  The 
peaking dispatch requirement to rapidly bring the power plant online would necessitate that 
these systems be maintained in some standby or partial load mode when not dispatched, which 
is not economical or practical.  Rather, combined-cycle technology is appropriate for 
intermediate to baseload duty cycles and would not be an appropriate technology for a power 
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plant intended to have as many as four start-up events per day and to be operated less than 
4,000 hours per year.  For this reason, combined-cycle technology was rejected as inconsistent 
with the Project objectives of providing peaking and firming power to the grid. 

While turbine vendors have developed fast-start technology, such technology is currently only 
available for larger “frame” turbines, which are significantly larger than the proposed QBPP.  
Operation of a larger capacity turbine at only a fraction of its capacity to provide only a 100-
MW to the grid would likely reduce the overall efficiency of the combined-cycle plant, such that 
it would be inferior to, or no better than, that of the proposed reciprocating engines.  Further, 
although once-through steam generators (OTSG) could be used in place of conventional HSRG 
technology, the steam cycle would still need to be warmed to generate any efficiency gain, 
relative to a simple-cycle operation.  For a plant such as QBPP that is intended for 
peaking/firming with multiple daily startups, use of an OTSG would therefore likely provide 
no efficiency gain.  As EPA’s March 2011 guidance notes, “the permitting authority can consider 
the intended function of an electric generating facility as a baseload or peaking unit in assessing 
the fundamental business purpose of a permit applicant.”  March 2011 Guidance, 27.  Because 
combined-cycle technology is inconsistent with the Project’s intended purpose of providing 
peaking power, it was not considered as part of this BACT analysis. 

Alternative Fuels 

Emissions of carbon dioxide (CO2) during fossil fueled combustion are strongly correlated to 
the amount of carbon in the fuel stream.  As noted previously, a fundamental objective of the 
Project is to utilize PUC-quality natural gas provided by SDG&E pursuant to a tolling 
agreement.  Thus, specification of any other fuel would frustrate a fundamental project 
objective.  Nevertheless, because the definition of BACT includes, among other things, “fuel 
cleaning, clean fuels, or treatment or innovative fuel combustion techniques for control of each 
… pollutant”, the Applicant would note that, in comparison to all other potential fuels, natural 
gas will achieve the lowest emissions of CO2 and other greenhouse gases.  A comparison of 
emissions rate factors for the various fuels as presented in Table F.6-8 shows that natural gas, 
when used as a fuel in stationary sources, typically produces less CO2 than other fuels.   

Table F.6-8   CO2 Emissions Factors for Various Fuels 
Fuel Stationary Source Factors 

CCAR, lb/gal CCAR, 
lb/MMBtu 

Nat Gas 15.12 116.98 

LNG 9.63 - 

LPG 13.11 139.24 

Diesel #2 22.38 161.27 

Gasoline 19.55 - 

Residual Oil 25.99 173.72 

Propane 12.57 139.04 

Biodiesel 20.99 - 
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Table F.6-8   CO2 Emissions Factors for Various Fuels 
Fuel Stationary Source Factors 

CCAR, lb/gal CCAR, 
lb/MMBtu 

Wood-Biomass - 200.49 

Kerosene 21.54 159.41 

Coal - 206.04 
California Climate Action Registry (CCAR), General Protocol, V3.1, 1/2009, 
and Power Sector Protocol, V1.1, May 2009. 

 
Another fuel choice might include combustion of biomass, such as wood ships or agricultural 
waste.  Biomass is considered a renewable fuel choice and EPA has recently agreed to a three-
year deferral from PSD permitting requirements for biomass fuel combustion.  However, the 
Applicant has not been able to identify a biomass fuel source in large enough quantities in the 
vicinity to make such a plant viable.  The Energy Commission has noted that biomass plants are 
typically sized to generate less than 10 MW, which is substantially less than the capacity of the 
QBPP project (~102.3 Mw).  In addition, biomass fired power plants are usually designed and 
operated as base-loaded facilities, not peakers.  For this reason, combustion of biomass does not 
appear at this time to provide a feasible alternative to the proposed Project.  Moreover, as 
previously noted, use of any other fuel than natural gas would frustrate the project objective of 
using only PUC-quality natural gas provided by SDG&E pursuant to a tolling agreement. 

Carbon Capture and Storage (CCS) 

Background on CCS.  Carbon capture (or compression), transport, and storage (CCS) is the term 
used to describe a set of technologies aimed at capturing carbon dioxide emitted from industrial 
and energy-related sources before it enters the atmosphere, compressing it, and injecting it deep 
underground in secure geological formations, and ensuring it remains stored there indefinitely. 
EPA states, in the guidance noted above, that CCS is not in widespread use at this time, but that 
EPA generally considers CCS to be an “available” add-on pollution control for large CO2-
emitting facilities with high-purity CO2 streams. EPA further states while CCS is a promising 
technology, EPA does not believe that at this time CCS will be a technically feasible BACT 
option in certain cases.  In particular, EPA notes that there are significant logistical hurdles that 
may preclude its application to a particular project or site, warranting its elimination from the 
BACT analysis at Step 2.  The applicant agrees with EPA and concludes, for the reasons 
explained below, CCS is technologically infeasible for the proposed Project and, even if it were 
available at this time, would likely be cost prohibitive. 

The key driving force behind undertaking CCS is the need to find cost-effective solutions to 
tackle the global issue of climate change by reducing CO2 emissions in a world where there is a 
continued and rising demand for energy.  CCS has an important role to play as a bridge to a 
low-carbon energy future.  However, CCS faces a number of challenges; the biggest of which is 
how to best demonstrate that CCS is safe, effective and can be done now at industrial scale at a 
competitive cost. Large scale pilot and demonstration projects will play an important role in 
showing that the integrated process can work, from capture through to storage. These 
demonstrations and accompanying research and technology development require substantial 
investment but will ultimately drive down costs while helping identify the most appropriate 
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technologies, equipment and skills needed to use them.  Additionally, a regulatory framework 
is needed for CCS to clarify, both at national and international levels, the long-term rights, 
liabilities and technical requirements as to how CCS will be undertaken.   

Over 90% of the CO2 produced by fossil fuels at large fixed installations can be captured and 
prevented from reaching the atmosphere. Three main technology types; pre-combustion, post-
combustion and oxy-firing, are available, allowing CO2 to be captured from industrial processes 
such as power generation, oil refining and cement manufacture. 

Pre-combustion capture involves partial combustion of CO2 to produce hydrogen and CO2. 
Hydrogen combustion produces no CO2 emissions, with water vapor being the main by-
product. The component parts of pre-combustion technology exist today at commercial scale; 
the challenge now is to integrate these in a power application. 

In post-combustion capture, the CO2 is removed after combustion of the fossil fuel. CO2 is 
captured from exhaust gases and other large point sources. Post-combustion can be installed on 
both new and existing power plants, which is important given that the average power plant 
operates for 40 years. The challenge around post-combustion is scale-up of the technology to 
commercial scale in a power application, as well as integration. 

Today, CO2 is transported by truck, ship or pipeline. However, to transport the large amounts 
of CO2 from power plant emissions, pipelines are the only practical solution. The pipeline 
transportation process is well understood as CO2 pipelines have been used since the 1970s, 
transporting large volumes of CO2 to oil fields for enhanced oil recovery (EOR). For example, 
US pipeline infrastructure has the capacity to safely and reliably carry 50 million tons of CO2 a 
year. 

The oil and gas industry has years of experience injecting CO2 underground into geological 
formations for EOR.  Oil and gas have remained underground for millions of years. The same 
natural conditions allow injected CO2 to be stored securely. Once CO2 is injected deep 
underground (typically more than 800 meters) it is absorbed and then trapped in minute pores 
or spaces in the rock structure. Impermeable cap-rock acts as a final seal to ensure safe storage 
for millions of years. 

Structural trapping - at the storage site the CO2 is injected under pressure deep down into the 
ground until it reaches the geological storage formation. The rocks of the storage formation are 
like a rigid sponge; they are both porous and permeable. Fluid CO2 tends to rise towards the 
top of the formation until it reaches an impermeable layer of rock overlying the storage site. 
This layer, known as the cap-rock, securely traps the CO2 in the storage formation. Structural 
trapping is the same mechanism that has kept oil and gas securely stored under the ground for 
millions of years. 

Residual trapping - another natural process further traps the CO2. As the injected CO2 moves up 
through the geological storage site towards the cap-rock some is left behind, trapped in the 
microscopic pore spaces of the rock. This process is similar to air becoming trapped in a sponge. 

Dissolution and mineral trapping – two additional mechanisms also trap CO2. Over time the CO2 
stored in a geological formation will begin to dissolve in the surrounding salty water. The salty 
water combined with the CO2 becomes heavier and sinks towards the bottom of the formation 
over time. This is known as dissolution storage. Mineral storage occurs when the CO2 held 
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within the storage site binds chemically and permanently with the surrounding rock. Depleted 
hydrocarbon reservoirs, such as oil and gas fields, are highly suited to such geological storage 
of CO2. Other potential storage sites are saline formations (permeable rock formations, which 
contain salty waters in their pore spaces), and unminable coal beds. According to the 
Intergovernmental Panel on Climate Change (IPCC), such geological formations could provide 
storage space for at least 2,000Gt (billion metric tonnes) of CO2. 

Feasibility of CCS for the Proposed Project.  The Applicant is unaware of instances where CCS 
has successfully been applied to a similarly sized peaking or gas-fired power plant.  CCS 
therefore cannot be considered to constitute a demonstrated technology for the proposed source 
at this time.  While EPA’s March 2011 Guidance indicates that EPA would generally consider 
CCS to be an available technology, according to this guidance, the determination of whether 
CCS is technically feasible for any individual project involves consideration of all three main 
components of the process: CO2 capture and/or compression, transport and storage.  If these 
three components cannot be integrated into the base facility, then CCS may be eliminated from 
consideration as infeasible.  The Applicant is unaware of the availability of adequate 
sequestration basins within the vicinity of the Project site.  The time required to study the 
availability of such sequestration basins and confirm their adequacy for long-term capture 
would likely preclude development of the project in time to meet one the Project’s objective of 
providing power to SDG&E’s service area no later than October 2014.  Further, there currently 
exists no adequate infrastructure for the transport of any captured carbon to sequestration 
basins elsewhere.  Thus, for logistical reasons, implementation of CCS at the Project site would 
be infeasible, even if the technology for CO2 capture from natural-gas fired emissions streams 
were commercially available at this time.  Moreover, all available information surveyed by the 
Applicant indicates that most CCS technologies are not yet commercial and are not expected to 
become commercially available for 10 to 20+ years.  Additionally, the regulatory regime 
governing CO2 injection and future liability is nascent, posing additional regulatory hurdles to 
the feasibility of CO2 for the Project site.   

In addition to these logistical hurdles, which render CCS an infeasible option for the Project at 
this time, another major impediment to implementation CCS would be the significant cost 
associated with capturing the flue gas, which can amount to up to 75% of the total cost of CCS. 
Recent studies conducted by MIT researchers (The Cost of Carbon Capture, J. David and H. Herzog, 
MIT, Cambridge, MA), indicated that the range of CCS costs ($/metric ton) for technologies such 
as IGCC, PC, and NGCC plants was approximately $18 to $41.  Assuming a $40/metric ton cost 
and based on an estimated CO2 emissions rate from the plant combustion related processes of 
approximately 191,590 metric tons/year, the cost for implementation of CCS could be 
approximately $7.66 million per year in equipment and operational costs. 

As acknowledged by EPA in its March 2011 Guidance, “EPA recognizes that at present CCS is 
an expensive technology, largely because of the costs associated with CO2 capture and 
compression, and these costs will generally make the price of electricity from power plants with 
CCS uncompetitive compared to electricity from plants with other GHG controls.”  March 2011 
Guidance, 42.  Thus, EPA anticipates that CCS will often be eliminated as too costly at Step 4 of 
the analysis, even in cases where feasible.  See id., 42-43.  The Applicant is unaware of any 
circumstances that would make CCS a less costly or more viable option for the project, e.g., 
proximity to enhanced oil recovery fields, developed sequestration basins or existing pipeline 
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infrastructure.  Accordingly, the Applicant believes that, even if CCS were feasible for the 
Project at this time, it would likely be eliminated from consideration due to excessive cost.   

Step 3 - Rank Remaining Control Technologies 

As suggested previously, the amount of CO2 and other GHGs emitted during combustion of 
fossil fuels is directly correlative to the amount of fuel consumed.  Thus, the only available 
means of reducing emissions of CO2 from the generation of power is to reduce the amount of 
fuel consumed per unit of energy generated.  Accordingly, a comparison of various generating 
technologies’ relative efficiency – or “heat rate” – provides an appropriate basis for comparing 
and ranking the control efficiency of such technologies.  For QBPP, the only fuel to be used in 
the power generation cycle will be natural gas.  QBPP is therefore proposing to minimize GHG 
emissions in its generation of peaking power by using highly efficient reciprocating engine 
technology with a low heat rate and high efficiency across the entire load range.   

Table F.6-9 presents a generalized ranking of the identified generation technologies based on 
their known ranges of heat rates7, as considered in the BACT analysis for this project. 

TABLE F.6-9   Ranking of Potential Generating Technologies by Heat Rate7 

Technology 
 

Heat Rate Range 
(HHV basis) 

Technologically Feasible for 
This Project? 

Renewable energy sources n/a No 

Nuclear power n/a No 

Biomass and other biofuels n/a No 

CCS n/a No 

Combined cycle turbines ~7000-8000 btu/Kw-hr No 

Reciprocating IC engines ~7500-8600 btu/Kw-hr Yes 

Simple cycle turbines ~8500-10000 btu/Kw-hr No 

Boilers >10000 btu/Kw-hr No 
 
Notably, simple-cycle combustion turbine technology generally has a higher heat rate than 
reciprocating engine technology.  Table F.6-10 presents a comparison of various power plant 
facility heat rates and GHG performance as prepared by CEC staff dated March 2011. This data 
is primarily for combined cycle turbines and boilers. The applicant has added data for QBPP 
and for the Eastshore Energy Project (which proposed to use similar engines to QBPP), as well 
as data on simple-cycle turbine applications. 
 
Table F.6-10   Power Plant Heat Rates and GHG Performance 

Facility Heat Rate, Btu/kWh Est. Energy Output, 
GWh 

GHG Performance, 
MTCO2/MWh 

QBPP (Rice) 8600 ~412.5 ~0.464 

Eastshore (Rice) 8898 ~462 ~0.463 

Mariposa Energy (SC) 9450 800 0.541 

EME Walnut (SC) 8595 2000 0.481 
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Table F.6-10   Power Plant Heat Rates and GHG Performance 
Facility Heat Rate, Btu/kWh Est. Energy Output, 

GWh 
GHG Performance, 

MTCO2/MWh 
Gateway GS (CC) 7123 2490.2 0.378 

Los Medanos EC (CC) 7184 3394.7 0.381 

Delta EC (CC) 7308 5013.5 0.387 

CCPP #6 (Blr) 13499 21.1 0.716 

CCPP #7 (Blr) 11182 176.9 0.593 

PPP #5 (Blr) 11461 103.3 0.608 

PPP #6 (Blr) 11918 84.4 0.632 

PPP #7 (Blr) 14629 29.3 0.776 

RICE-reciprocating internal combustion engine(s) 
*Dependent upon PPA and actual facility dispatch. 
 
At the present time, combined cycle plants utilizing efficient turbines, HRSGs, and clean fuels 
certainly represent the highest efficiencies with respect to fuel burned versus power produced.  
But, a combined cycle plant does not always “fit the bill” when peaking power is what is 
needed.  As previously discussed, fast-start capabilities are currently only available for much 
larger turbines than would be needed to meet the Project’s proposed capacity of 100 MW (the 
300 MW Siemens SCC6-500F and GE 7FA Response System).  Operation of a larger turbine at 
only a fraction of its capacity would result in significant losses in efficiency, such that the 
efficiency of the combined-cycle plant would likely be even less than a smaller simple-cycle 
plant.  Further, although once-through steam generators (OTSG) might be used in lieu of 
conventional HSRG technology, the addition of a steam cycle to a plant only intended for 
peaking generation likely would provide only marginal to no efficiency gains, in comparison to 
a simple-cycle operation.  Thus, for peaking and load-shaping plants that will undergo multiple 
daily startups, the steam cycle would likely provide no to marginal benefit.   

For peaking power production, simple cycle turbines and reciprocating internal combustion 
engines typically represent the systems of choice due to the flexibility in overall operations, i.e., 
fast startup times, fast power ramp-up times, ability of air pollution control systems to reach 
optimum performance levels within short periods of time, and ability to vary loads versus 
demand.  This last attribute – the ability to change load swiftly in response to demand – is more  
characteristic of reciprocating engines than simple-cycle turbines.  Thus, one clear advantage to 
the proposed QBPP design in using several reciprocating engines, as opposed to one or two 
combustion turbines, is the wide range of dispatch scenarios that QBPP can achieve.  Table F.6-
12 shows the flexibility of the system for a set of typical operational loads.  

Table F.6-11   Power Supply Scenarios 

Engine # 
Load vs MW # of Engines 

Operating 50% 75% 90% 100% 
Engine 1 4.65 6.98 8.37 9.3  

MWs 4.65 6.98 8.37 9.3 1 

Engine 2 4.65 6.98 8.37 9.3  
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Table F.6-11   Power Supply Scenarios 

Engine # 
Load vs MW # of Engines 

Operating 50% 75% 90% 100% 
MWs 13.95 16.28 17.67 18.6 2 

Engine 3 4.65 6.98 8.37 9.3  

MWs 23.25 25.58 26.97 27.9 3 

Engine 4 4.65 6.98 8.37 9.3  

MWs 32.55 34.88 36.27 37.2 4 

Engine 5 4.65 6.98 8.37 9.3  

MWs 41.85 44.18 45.57 46.5 5 

Engine 6 4.65 6.98 8.37 9.3  

MWs 51.15 53.48 54.87 55.8 6 

Engine 7 4.65 6.98 8.37 9.3  

MWs 60.45 62.78 64.17 65.1 7 

Engine 8 4.65 6.98 8.37 9.3  

MWs 69.75 72.08 73.47 74.4 8 

Engine 9 4.65 6.98 8.37 9.3  

MWs 79.05 81.38 82.77 83.7 9 

Engine 10 4.65 6.98 8.37 9.3  

MWs 88.35 90.68 92.07 93 10 

Engine 11 4.65 6.98 8.37 9.3  

MWs 97.65 99.98 101.37 102.3 11 
The flexibility of the proposed engines to produce a wide range of power output is evident from the above basic 
load vs. MW table. The lowest typical load is 50% for any single engine. Each engine can be run at numerous load 
levels above 50%. The engines will be dispatched per the PPA which may differ in load scenarios from the above 
noted values in the table. 

 

In comparison, use of simple-cycle gas turbines to meet the proposed Project’s demand, such as 
a single 100-MW LMS-100 or two 50-MW LM-6000s would not afford the same degree of 
flexibility as the multiple dispatch scenarios noted above for the reciprocating engines by Table 
F.6-11.  Moreover, as indicated above by Tables F.6-9 and F.6-10, reciprocating engines generally 
have a lower heat rate that simple-cycle combustion turbines.  While the LMS-100 represents a 
significant advancement in the heat rate for smaller combustion turbines, due to its size, its 
overall efficiency would be substantially reduced if operated at only a fraction of its capacity to 
meet the varying load levels expected for a plant intended to provide firming and shaping 
power to support renewables integration.  Thus, even if combustion turbines were deemed a 
feasible alternative for the proposed Project, they would be ranked lower than the proposed 
reciprocating engines in terms of efficiency.  To illustrate this, a single LMS-100 simple cycle 
turbine (~100 MW) operating for 4000 hrs/yr would produce approximately 192,547 mtons of 
CO2e per year, while two (2) LM-6000 PG simple cycle turbines (~50 MW each) operating 4000 
hrs/yr each would produce approximately 220,060 mtons of CO2e per year.  This assumes that 
the combustion turbines were operating at their optimal efficiency, which is typically 
constrained to a fairly narrow capacity range near maximum capacity.  In contrast, the 
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proposed 11 reciprocating IC engines, based on 4032 hrs/yr of operation each (including 
startups and shutdowns) would produce approximately 189,600 mtons of CO2e per year.   

As suggested by the foregoing discussion, a critical component of GHG BACT for the Project 
includes the use of clean fuels.  The QBPP proposes to use PUC -grade natural gas as the only 
fuel in the power generation cycle, and as such the use of clean fuels, i.e., fuels which inherently 
have lower CO2e emissions, becomes an integral part of the overall GHG BACT applied to the 
project. 

Beyond consideration of the power cycle, another critical component of the GHG BACT analysis 
is the efficiency of load-consuming elements of the overall plant design.  The more efficiently 
the plant consumes energy, the more energy that can be provided to the grid, resulting in lower 
emissions of GHGs per MWh of energy provided to the grid.  As a consequence, the Applicant 
will also consider the efficiency of other major components of plant design, including fans and 
pumps used for the engine cooling system, to assure that these are designed to achieve 
maximum efficiency.  However, the Applicant has not yet completed the design of the Project, 
and does not yet know what equipment will make up the remainder of the auxiliary load.  
When information on the overall plant design is available, the Applicant will provide a 
supplement to this GHG BACT analysis to demonstrate that the design of the load-consuming 
elements of the plant will meet BACT for GHGs.   

Table F.6-12 presents the ranking of the GHG technologies deemed feasible for the proposed 
project.  While these three technologies are “ranked” in order of their presentation, they are 
more appropriately considered as a suite of measures that will be implemented to assure that 
the proposed Project generates and consume power in the most efficient manner and thereby 
achieves BACT for GHGs.   
 
TABLE F.6-12    GHG Technology Ranking for QBPP per the Executed Agreement and PPA 

Technology Ranking Applied to Project 
Reciprocating Engines 1 Yes 

Clean Fuels 2 Yes 

Energy Efficiency 3 Yes 
 
Based on the foregoing, the Applicant believes that reciprocating engine power generation 
systems utilizing efficient engine designs and firing natural gas, represent the most efficient 
system in terms of GHG emissions for the proposed Project. 

Step 4 – Evaluate the Most Effective Control Technologies Considering Environmental, Energy, 
and Cost Impacts 

Because the Applicant is proposing to utilize all three of the feasible technologies for reducing 
GHGs from the generation of power, no detailed analysis is provided to compare the available 
control technologies’ relative environmental, energy and economic impacts.   

Step 5 – Select BACT  

As indicated above, the Applicant is proposing the use of reciprocating engines, clean fuels and 
efficient design of load-consuming equipment as BACT for the proposed Project.  The Applicant 
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will also maintain the efficiency of the internal combustion engine power systems by employing 
proper maintenance practices and procedures, and using good combustion practices.   

The technology selected as BACT at Step 5 must be translated into an enforceable emissions 
limitation by the permitting agency.  In its March 2011 Guidance, EPA encouraged permitting 
authorities to consider establishing output-based limits or a combination of both output- and 
input-based limits.  March 2011 Guidance, 46.  EPA noted that, because the environmental 
concern related to GHG emissions is their cumulative impacts, the focus in establishing limits 
should be on longer-term averages, e.g., 30- or 365-day rolling average, rather than short-term 
averages.  Id.  The Applicant will work with agency personnel to establish appropriate BACT 
limits for the Power Cycle Equipment and auxiliary load-consuming elements that affect 
efficiency. 

GHG BACT for Diesel Engine (Fire Pump System) 

The Project includes an emergency diesel engine (fire pump) for use in the case of an emergency 
to provide water to fight fires.  Such a diesel-fired engine is required by fire safety standards, 
which require redundant sources of power for the fire suppression system.  The Project will be 
equipped with one electric fire pump and another diesel fire pump to meet this redundancy 
requirement.  The Air Resources Board’s Airborne Toxic Control Measure (ATCM) for 
Stationary Compression-Ignition Engines limits operations of diesel-fired fire pump engines to 
emergencies and no more than 50 hours per year for inspection, maintenance and testing, which 
is typically done to meet the requirements of National Fire Protection Association (NFPA) 
standards.   The design of these diesel engines is dictated by the manufacturer, not by the end-
user.  As such, the Applicant is limited to commercially available options, which include those 
engines meeting EPA Tier 3 requirements. 

Consistent with its rationale for the BACT determination for greenhouse gas emissions from the 
RICE power plant, the Applicant believes that BACT for this source involves selection of the 
most efficient stationary fire pump engine that can meet the facility’s needs.  The Applicant has 
provided information on the emissions from the specified diesel engine in the AFC and District 
permitting documents. The Applicant has estimated total greenhouse gas emissions from the 
diesel engine at 5.11 metric tons CO2E per year. 

The Applicant is unaware of any more fuel efficient alternative to a Tier 3-certified engine for 
these purposes.  Further, because emissions of greenhouse gases are directly correlative to 
operation of the unit, the Applicant believes that BACT requires that the engine shall only be 
operated for readiness testing and during emergencies and other periods authorized by the 
ATCM, or permitting authority permit. 

Because operation of this source will be limited by permit conditions for reliability-related 
activities and the Applicant will be required to keep records of the operation of this source and 
its fuel usage, the Applicant believes no additional conditions are required to enforce this BACT 
determination.   

GHG BACT for Fuel Gas Heater and Warm Start Heaters 

The fuel gas heater and the engine warm start heaters as proposed, would be fired exclusively 
on natural gas, and are used to pre-heat fuel and engine water to facilitate rapid starts. The 
units are rated at approximately 4.0 MMBtu/hr each, and are expected to be fired for a total of 
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4232 and 4928 hours per year (each respectively).  GHG emissions from these units are 
estimated to be on the order of 1953.4 metric tons CO2e/yr. The basic GHG BACT reasoning 
presented for the reciprocating engines essentially applies to these heaters as well. The 
Applicant proposes that GHG BACT for these units will be the following: 

• Use of clean fuels (exclusive use of natural gas) 

• Requiring the Applicant to maintain the units according to the manufacturer’s 
specifications, and to operate the units in the most efficient manner possible, i.e. good 
combustion practices. 

• Tune the units every two (2) years according to the manufacturer’s specifications. 

• Record the annual hours of operation and annual fuel use, and report the GHG 
emissions annually. The GHG emissions from this unit will be included in the facility-
wide annual GHG limit. 

It should be noted that there will be three (3) units, one fuel gas heater, and two warm start 
heaters. But, one of the warm start heater units will be used strictly as a backup unit, therefore 
emissions are only calculated for the fuel heater and a single warm start heater at full 
operational mode. 

Emissions of Sulfur Hexafluoride (SF6) from Circuit Breakers 

In addition to emissions of greenhouse gases from the IC engine based power plant, fuel and 
water heaters, and the emergency diesel engine, QBPP will also utilize high-voltage circuit 
breakers which use sulfur hexafluoride (SF6) as a gaseous dielectric.  The Applicant’s facility 
will include a switchyard with a single circuit breaker, containing SF6 in a sealed-pressure 
system. Total system capacity of SF6 is expected to be less than 290 lbs.  

SF6 is the most highly potent greenhouse gas, with a “global warming potential” over a 100-
year period 23,900 times greater than carbon dioxide (CO2) and an estimated persistence in the 
atmosphere for several thousand years.  Because of SF6’s high global warming potential, the 
California Air Resources Board (CARB) has promulgated a regulation limiting emissions of SF6 
from gas insulated switchgear.  See Cal. Code Reg., tit. 17 §§ 95350 et seq.  This regulation 
requires owners of gas insulated switchgear to reduce emissions from such equipment to no 
more than 1% per year (by weight) by 2020.  See id. § 95352.  This limitation is enforced through 
recordkeeping and reporting requirements based upon the amount of SF6 replacement gas that 
is added to the switchgear. 

To evaluate the “best available control technology” for emissions of SF6 from the facility, the 
Applicant followed U.S. EPA’s “top-down” methodology. 

Step 1 - Identify Control Technologies for SF6 

1. Use of Other Gases/Substances for Insulation and Arc Quenching 

The best way to control emissions of SF6 would be to eliminate its use in the circuit breakers 
and substitute in its place a non-hazardous substance that does not have comparable emissions 
of greenhouse gases.  However, due to the superior performance and arc-quenching capability 
afforded by SF6 breakers, use of a dielectric oil or an compressed air (“air blast”) circuit breaker 
does not represent a feasible option for the Project.  Research and development efforts have 



 32 

focused on finding substitutes for SF6 that have comparable insulating and arc quenching 
properties in high-voltage applications.  While some progress has reportedly been made using 
mixtures of SF6 and other inert gases (e.g., nitrogen or helium) in medium- or low-voltage 
applications, most studies have concluded that there is no replacement gas immediately 
available to use as an SF6 substitute for high-voltage applications.   

2. Modern Closed-Pressure SF6 Breakers with Leak Detection 

In comparison to older SF6 circuit breakers, modern breakers use substantially less SF6 and are 
designed as a totally enclosed-pressure system.  According to information provided by the 
Applicant, the facility will consist of a single state-of-the-art circuit breaker, containing a total of 
approximately 290 pounds of SF6 at a pressure rating determined by the manufacturer.  New 
circuit breakers are typically guaranteed by the equipment vendor with leakage of no more than 
1% per year (by weight).  Leakage is only expected to occur as a result of circuit interruption 
and at extremely low temperatures which are not anticipated in the San Diego region. 

Step 2 - Eliminate Technically Infeasible Options 

As indicated above, SF6 has become the predominant insulator and arc quenching substance in 
circuit breakers because of its superior capabilities, in comparison to other alternatives.  Thus, 
alternatives to SF6 breakers were eliminated from consideration for the proposed Project.  As 
noted above, modern breakers with a guaranteed leakage rate of less than 1% per year (by 
weight) represent an available and applicable control technology for the Project.   

Step 3 - Rank Control Technologies  

In the absence of feasible alternatives to use of SF6, the next best control would be use of a new 
circuit breaker that has guaranteed leak rate of 1% or less per year.  Assuming a total inventory 
of 290 lbs for the proposed QBPP and leakage rate of 1%, this would amount to potential 
emissions of SF6 of 2.9 lbs/year, which due to SF6’s high global warming potential would equal 
approximately 31.5 metric tons CO2E per year. 

Step 4 - Evaluate Most Effective Controls and Economic Impacts and Document Results 

Because the Applicant is selecting the highest ranked control technology as BACT, no 
consideration is given to ancillary energy, environmental or economic impacts.  However, the 
Applicant would not that, if oil-filled breakers were not eliminated as infeasible for the Project, 
they would have potential environmental and safety impacts in the case of leakage that would 
possibly warrant their elimination from consideration at Step 4 of the BACT analysis. 

Step 5 - Select BACT 

The Applicant has concluded that using totally enclosed circuit breakers of the number and size 
proposed by the Applicant, coupled with a leak rate of less than or equal to 1%, constitutes 
BACT for this source.  In addition, the proposed Project’s product purchase and use records will 
provide a relatively accurate process for inventorying emissions of SF6.  Based upon the 
Applicant’s review, purchase record reconciliation is the standard method for measuring and 
reporting SF6 emissions from circuit breakers, as required by CARB’s regulation and Mandatory 
Reporting Rule.  Thus, the Applicant believes that an appropriate emissions limit would be 
based upon the anticipated leakage rate of less than or equal to 1%.   
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Non-Selective Catalytic Reduction (NSCR or 3-Way Catalyst) BACT 
Discussion 
 
Application of 3-way catalyst systems (NSCR) on lean burn engines operating in excess of 4% 
O2 are not as ideal as similar applications to rich burn engines firing natural gas. 3-way 
catalysts can reduce carbon monoxide (CO), hydrocarbons (HC), and oxides of nitrogen (NOx). 
The following data is presented to support the Applicant’s rationale for eliminating NSCR from 
consideration for use on the large Wartsila lean-burn power cycle engines. 
 
Applicability of the Technology 
 
Review of the references listed below indicates the following: 

1. For lean burn engines (both 2 and 4 stroke), the control technology recommended is SCR 
coupled with a CO catalyst. 

2. The NESHAPs summary prepared by ILTA, indicates that EPA does not recommend 
NSCR (TWCs) for lean burn engines in either the major source or area source categories. 

3. The CDPHE reasonable progress review for NOx emissions from RICEs clearly indicates 
that NSCR is not the preferred control technology for lean burn engines, and they state 
that NSCR is only applicable to rich burn engines. Their technology #5 option, for large 
lean burn engines, is to control NOx via the use of SCR. 

4. The control technology and cost analysis prepared for OAQPS by ECR, Inc., indicates 
that for 2SLB and 4SLB engines for CO control, an oxidation catalyst is the preferred 
option. They state that NSCR is applicable to rich burn engines (no cost or technology 
application data is presented for NSCR applied to lean burn engines). 

5. Draft cost effectiveness data from OAQPS (3-21-06) only addresses NSCR for rich burn 
engines. 

6. Data compiled by MECA (1997) indicates that the preferred NOx control for large lean 
burn engines is SCR, and for CO is the use of an oxidation catalyst. 

7. In the STAPPA-ALAPCO RICE summary, they indicate that NSCR is not applicable to 
lean burn engines, and that SCR is the recommended technology for such engines. 

8. The Applicant concludes that NSCR is not applicable to, or available for use on the large 
Wartsila lean burn engines, and as such, no cost data is presented for this technology. 

9. Several of the primary TWC manufacturers (such as Miratech) do not recommend TWC 
systems for large lean burn 4-stroke engines, but rather they recommend SCR in 
conjunction with a CO Catalyst. For example, Miratech makes TWCs for rich burn 
engines up to 10,000 bhp. The Wartsila engines are rated at 12,874 bhp, and are lean 
burn design. 

10. The Applicant could not find a manufacturer that builds a TWC that could handle the 
exhaust  flows from the Wartisla engines, i.e., in excess of 61,000 acfm at fuel rated load. 

11. Data provided by JM Catalysts shows the following for lean burn engine TWC 
applications: 
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Graph 1: 
 

 
 
 
Graph 2: 
 

 
 
 

12. Data from these two graphs, which is typical of those presented in most of the TWC 
(NSCR) manufacturers websites and technical brochures indicates that a TWC system is 
most likely not the best control system for the proposed Wartsila lean-burn engines. 
Data presented in the Wartsila brochure in Appendix F.1 indicates that the engines 
operate in the air-fuel ratio range of slightly above 2.0 but less than 2.3. In addition, 
Caterpillar clearly indicates on its website for TWCs that they cannot operate efficiently 
on lean-burn engines. 

13. In addition, the following technical data is presented as further evidence that NSCR is 
not BACT for the proposed Wartsila lean burn engines. 

Three-Way Catalysts: Aging, Causes of Failure and Deactivation  
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Three-Way Catalytic Converters (“Three-Way Catalysts”, “TWC”) are generally effective at 
achieving significant reductions of Carbon Monoxide, Hydrocarbons and Nitrogen Oxides. 
Unfortunately, the operating conditions to which Three-Way Converters are subjected often 
cause their catalysts to become thermally, chemically and/or mechanically deactivated. These 
causes of deactivation may occur separately or in combination, but their net effect is always the 
removal of active sites from the converter’s catalytic surface. Catalytic deactivation is broadly 
defined as a phenomenon in which the structure and state of the catalyst changes, leading to the 
loss of active sites on the catalyst’s surface, thereby causing a decrease in the catalyst’s 
performance. High temperatures and high temperature gradients, the presence of poisons and 
other impurities, as well as the fluctuation of gas phase composition and flow rates all increase 
the possibility of catalytic de-activation . 
 
Thermal Deactivation by Thermal Degradation and Sintering 
 
Thermal degradation of a Three-Way Catalyst begins at temperatures between 800° - 900° C, or 
in some cases, at lower temperatures depending upon the catalytic material. Thermal 
degradation is a physical process which leads to catalytic deactivation at high temperatures. 
Deactivation of this type is caused by a loss of catalytic surface area due to crystalline growth of 
the catalytic phase, the loss of washcoat area due to the collapse of the pore structure, and/or 
chemical transformations of catalytic phases to non-catalytic phases. The first two processes are 
typically referred to as sintering and the third process as Solid-solid Phase Transition at high 
temperatures. 
 
Sintering: There are two models used to explain how sintering occurs: 1) the atomic migration 
model, and 2) the crystallite migration model. 
  

1. The Atomic Migration Model: during atomic migration, .sintering occurs due to metal 
atoms migrating from one crystallite to another via the catalyst surface or gas phase by 
diminishing the size of small crystallites and increasing the size of larger ones. 

2. The Crystallite Migration Model: during crystallite migration, sintering occurs when 
crystallites migrate along the catalyst’s surface. During crystallite migration, crystallites 
collide and coalesce to form larger crystallites.  

In any case, the formulation and growth of crystals on the catalyst’s surface reduce the amount 
active sites which affect the oxidation of pollutant emissions. It should be mentioned that the 
rate of sintering increases exponentially with temperature and becomes increasingly 
pronounced above temperatures of 600°C. Temperatures in the range of 800° - 900° C are not 
expected to occur in the Wartsila engine exhaust stream. 
 
Solid-solid Phase Transitions: are extreme forms of sintering that occur at very high 
temperatures and lead to the transformation of one crystalline phase into another. Phase 
transformations typically occur in the bulk washcoat and they dramatically decrease the surface 
area of the catalyst. 
 
Active precious metals are commonly used as catalysts for the purification of exhaust gasses. Of 
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all of the precious metals employed in TWCs—platinum, palladium and rhodium—rhodium 
has the greatest propensity to sinter at high temperatures. This leads to poor activity in the 
reduction of NOx, as rhodium is the most commonly used precious metal in a TWC’s  reduction 
catalysts. 
 
Re-dispersion: re-dispersion is a process that is the opposite of sintering. During re-dispersion, 
complex phenomena occur. Among them, particle sizes decrease and the surface area increases. 
In particular, the interaction between oxygen and precious metals may lead to the formation of 
species that are mobile on the catalyst’s surface and reverse the process of agglomeration. 
 
Chemical Deactivation, Poisoning and Inhibition 
 
Accumulation of fuels and lubricants on catalytic surfaces reduces a catalyst’s effectiveness. 
Poisoning is defined as a loss of catalytic activity due to the chemisorptions of impurities on the 
catalyst’s the active sites. Normally, a distinction is made between poisons and inhibitors. 
Poisons are substances that interact very strongly and irreversibly with the catalyst’s active 
sites, whereas the adsorption of inhibitors on the catalytic surface is weak and most-often 
reversible. 
 
Catalytic converters are poisoned and/or inhibited by impurities contained in fuel and 
lubrication oils, or by metal shavings from the exhaust pipe. Even low levels of impurities are 
enough to completely cover a catalyst’s active sites. Of all poisons and inhibitors, lead, sulfur, 
phosphorus, zinc, calcium and magnesium are the most common. 
 
Fuel-based Poisons and Inhibitors: 
 
Lead (Pb): Pb is arguably the most damaging catalytic poison. Catalytic converters are known to 
completely lose their catalytic capacity with persistent use of fuel containing lead, and the 
effects of lead on the catalyst are irreversible. This will not be the case for the proposed engines 
firing natural gas. 
 
Sulfur (S): The presence of sulfur as oxide or sulfide invariably and often immediately decreases 
catalytic performance. Sulfur competes with other exhaust pollutants for space on the catalytic 
surface. During the combustion process, fuel sulfur oxidizes to SO2 and SO3. These compounds 
absorb onto the catalytic surface at low temperatures and react with alumina to form aluminum 
sulfates. These sulfates reduce the active surface of the wash coat and deactivate the catalyst. 
Deactivation of this type has the duel effect of reducing the converter’s overall performance as 
well as its oxygen storage capacity. The impact of sulfur on aged catalysts is typically 
irreversible under temperatures of 650°C. It should also be noted that even though catalytic 
purification efficiency is partially recoverable at higher temperatures, oxygen storage capacity is 
not. Fuel based poisons and/or inhibitors are not expected to be present in the natural gas 
proposed for use at the facility (but see the discussion below for SOx and LOC). 
 
Lube Oil Poisons and Inhibitors 
Lube oils can enter into the exhaust system by leaking through worn out piston rings, faulty 
valve seals, failed gaskets and/or warped engine components. Fouling occurs when lube oil 
emissions coat the catalyst with carbon soot. Carbon deposits prevent the catalytic converter 
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from reducing harmful emissions, and they also reduce air flow. Reduced air flow increases 
engine backpressure and can force heat and exhaust gasses back into the engine compartment. 
In some cases, the engine may actually draw back exhaust gasses into the combustion chamber. 
Re-entrance of exhaust gases into the combustion chamber reduces subsequent combustion 
cycle efficiency. Reduced cycle efficiencies result in a loss of power, increased emissions, and 
overheating of engine components. 
 
The process of a catalyst being coated with carbon soot is technically referred to as “coke 
formation”. In technical terms, coke formation is a phenomenon during which carbonaceous 
residues cover the catalyst’s active sites and decrease the catalyst’s active surface area. A 
primary cause of “pore blockage” is caused when coke formations are so large that carbon 
blocks the internal pores of the catalyst, thereby prohibiting airflow.  
 
Phosphorus, zinc, calcium and magnesium are the most common impurities found in 
lubrication oils. Like sulfur, these substances accumulate on the catalyst’s surface and compete 
with other exhaust pollutants for surface area (26). These substances are generally regarded as 
catalyst inhibitors, rather than catalyst poisons. All of them however, decrease catalytic 
efficiency and can potentially cause harm to the engine. 
 
 Lube oil consumption, and combustion (LOC), has been addressed by the facility in its 
calculation of potential SOx emissions. Wartsila has provided information which indicates that 
up to 0.2 lbs/hr of SO2 can emitted from each engine due to LOC. Therefore, lube oil 
constituent poisoning is a potential problem for the use of TWCs at the proposed facility. 
 
Mechanical Deactivation 
 
Mechanical deactivation is caused by mechanical malfunction, improper operation of key 
components or physical damage being inflicted upon the TWC converter. Based upon the 
design of the proposed system, mechanical deactivation is not anticipated to be a viable 
circumstance at the proposed facility. 
 
Meltdown: Converters can literally melt down when conditions become so rich that raw fuel is 
discharged from the combustion chamber into the exhaust flow. Fuel in the exhaust flow can be 
ignited by a catalyst’s high temperatures. Burning fuel within the converter creates so much 
additional heat that the ceramic catalyst is unable to withstand the high temperatures and 
begins to melt. Melting causes the ceramic monolith to collapse and the converter to be 
destroyed. A melted ceramic converter may significantly block exhaust flow and cause 
irreparable damage to the engine. This situation is not anticipated to occur with the engines 
chosen due to the lean burn design and the controls on each engine with respect to air-fuel 
ratios. 
 
Converter meltdown can also be caused by other malfunctions including: faulty oxygen sensors, 
incorrect fuel mixtures, worn spark plugs or plug wires, faulty check valves, incorrect ignition 
timing, faulty fuel injectors and other ignition malfunctions. 
 
 
Deteriorated Spark Plugs or Spark Plug Wires: spark plugs that don’t fire, or misfire, can cause 
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unburned fuel to be discharged into the exhaust system. 
 
Improperly Operating Oxygen Sensor: an oxygen sensor failure can lead to incorrect readings of 
exhaust gasses. A faulty sensor can cause air / fuel ratios to be either too rich or too lean. A rich 
mixture can cause fuel to be discharged into the exhaust system. Lean mixtures produce 
conditions which diminish the rate at which hydrocarbons are oxidized. 
 
Catalyst Fracture: fracture to the catalyst can be caused by the catalyst becoming loose or 
cracked. Once breakage occurs, pieces of the converter may dislodge and begin obstruct air 
flow. Airflow obstruction creates backpressure and increases heat in the exhaust system, which 
can ultimately lead to overheating. 
 
For the above noted reasons, the use of NSCR (TWCs) on the Wartsila engines was rejected in 
favor of a more technically proven SCR/CO Catalyst control system. 
 
References:  

1. www.sabertec.com 
2. Universal Emissions Technologies, Full Line Catalog, 3-way Catalysts 
3. Miratech Emissions Solutions, www.miratechcorp.com , MIR 3 Way 04-04 Rev 1. 
4. Miratech RICE NESHAPs Summary, www.miratechcorp.com  
5. CleanAir Systems, A Caterpillar Company, CleanAir Assure TWC FAQ Sheet, 

www.clenairsys.com. 
6. Johnson Matthey Catalysts, http://ect.jmcatalysts.com, 3-Way NSCR Catalysts. 
7. RICE-Controlling NOx Under the CAA:A Menu of Options, STAPPA-ALAPCO (no 

date). 
8. Control Costs for Existing Stationary SI RICE, ECR Inc., June 2010, Memorandum to 

Melanie King-EPA,OAPQS/SPPD/ESG. 
9. Draft Estimates of Cost Effectiveness for NSCR for Rich-burn IC Engines, Jaime Pagan-

EPA/OAQPS, 3-21-06. 
10. Emissions Control Technology for Stationary ICEs, Status Report, MECA, Washington, 

D.C., July 1997. 
11. RICE, NOx Emission Factor Analysis for Reasonable Progress, CDPHE-APCD, 2007. 
12. NOx Control for Stationary Gas Engines, MARAMA Workshop, JM Catalysts, May 2011. 
13. RICE NESHAPs Rule Summary, International Liquid Terminals Assoc., June 2010. 
14. Alternative Control Techniques Document: Stationary Diesel Engines, ECR Inc., 

USEPA/OAQPS, March 2010. 
15. Control of Compressor Engine Emissions-Related Costs and Considerations, Thomas 

Mark, 10/2003. 
16. Engine Classification Matrix: Control Options and Costs, Argonne Nationla Laboratory, 

3/2007. 
17. Four Corners AQ Task Force-Report of Mitigation Options, Cumulative Effects Section, 

Use of SCR for NOx Control on Lean burn Engines, 11/2007. 
18. NOx Emissions Control Costs for Stationary RICEs in NOx SIP Call States, E.H. Pechan 

and Associates, Inc., Revised Final Report, USEPA/OAQPS, 8/2000. 
19. Air Emissions Regulations Affecting Natural Gas Transmission, 2011 CORE Symposium, 

J. McCarthy, 5/2011. 
20. SOTA Manual for RICEs, NJDEP/DAQ, Section 3.13, 2003. 

http://www.sabertec.com/
http://www.miratechcorp.com/
http://www.miratechcorp.com/
http://www.clenairsys.com/
http://ect.jmcatalysts.com/
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21. Catalyst Control Cost Information, ICCR Coordinating Committee, Sept 1998. 
22. Control Costs for Existing Stationary CI RICE, ECR Inc., Memo to Melanie King-

USEPA/OAQPS, Jan 2010. 
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SCR and CO Catalyst Cost-Effectiveness Screening Level Values 
 
The Applicant’s SCR and CO catalyst systems are being designed and purchased as integral 
system to the Wartsila engines. As such, a breakout of individual system costs is difficult. The 
following table presents data extracted from the various sources noted in the NSCR discussion 
above and references below which the Applicant believes clearly shows that the chosen control 
technologies for NOx and CO are very cost effective. 
 

Large Lean-burn SI Natural Gas-fired RICEs 
Cost Effectiveness Values, $/ton Reduced 

HP NOx (SCR) CO (Oxidation Catalyst) 
250 $4280-$4810 - 
1000 $1320-$1490 - 
4000 $580-$660 - 

100 to >500 $430-$4900 <$5000 
1000 $2400-$3200 - 

300-500* $8800 - 
500-100* $10,300 - 

Applicant’s estimated data for 
the Wartsila engines. 

~$7500 ~$2700 

*SCR as an incremental control to LEC. 
 
Preliminary screening level cost analyses for the proposed engine control systems are presented 
in the following tables. 
 
References: 

1. JM Catalysts, MARAMA Workshop, NOx Control For Stationary Gas Engines, W. Chu, 
May 2011. 

2. Wartsila Air Emissions Solutions, Marketing and Application Development 
Presentation, R. Wettstein, Wartsila, June 2011. 

3. Wartsila Low NOx Solutions, Scope and Experience, SFT-Oslo, H-P Nesse, Wartsila, 
May 2008. 

4. Baltic NECA-Economic Impacts, Center for Maritime Studies, J. Kalli et al., Oct 2010. 
5. SCR Presentation, J. Boij, Wartsila, March 2007. 
6. See other references in the NSCR discussion above. 
 



Attachment F.6-2 Table 1

QBPP

SCR Catalyst Control System (per engine)  

Pollutant Controlled: Nox (steady state only)

CAPITAL COST SUMMARY

DIRECT CAPITAL COSTS Explanation of Cost Estimates (2011 $)

1. Purchased Equipment: Base Controlled Case

   A) Purchased Equipment Costs $344,100 Ref 3, best estimate from Applicant

   B) Other Required Systems (urea system) $0 per Applicant

   C) Instrumentation & Controls $34,410 EPA OAQPS 10% of A

   D) Freight $17,205 EPA OAQPS 5% of A

   E) Taxes $27,700 7.0% Tax Rate (NC avg)

Total Purchased Equip. Costs (TEC): $423,415

2. Installation Costs:  

   A) Foundation & Supports $33,900 EPA OAQPS 8% of TEC

   B) Erection and Handling $148,200 EPA OAQPS 35% of TEC

   C) Electrical $25,400 EPA OAQPS 6% of TEC

   D) Piping $63,500 EPA OAQPS 15% of TEC

   E) Insulation $8,500 EPA OAQPS 2% of TEC

   F) Painting $16,900 EPA OAQPS 4% of TEC

   G) Site Preparation $41,800 estimated by Project engineer

Total Installation Costs (TINC): $338,200

Total Direct Capital Costs (TDCC): $761,615 Sum TEC,TINC

INDIRECT CAPITAL COSTS

1. Engineering & Supervision $63,500 EPA OAQPS 15% of TEC

2. Construction and Field Exp. $42,300 EPA OAQPS 10% of TEC

3. Contractor Fees $21,200 EPA OAQPS 5% of TEC

4. Start-up $4,200 EPA OAQPS 1% of TEC

5. Performance Testing $4,200 EPA OAQPS 1% of TEC

Total Indirect Capital Costs (TICC): $135,400

Total Direct & Indirect Capital Costs (TDICC): $897,015 Sum TDCC,TICC

Contingency (@ 3%): $26,900 3% TDICC (EPA OAQPS)

TOTAL CAPITAL COSTS (TCC): $923,915 Sum TDICC,Contingency

ANNUAL OPERATING COST SUMMARY

DIRECT OPERATING COSTS Explanation of Cost Estimates

1. Operating Labor $0 1 hr/day, @41.50 hr, 200 days/yr

2. Supervisory Labor $0 EPA OAQPS 15% Operating Labor

3. Maintenance Labor $0 1 hr/day, @41.50 hr, 200 days/yr

4. Maintenance Materials $0 100% of maintenance labor costs

4. Utility Expenses (gas and electricity, plus fuel penalty cost) $0 see Cost Est tab

5. Media replacement and disposal (catalyst, every 3 yrs) $0 see Cost Est tab

6. Process chemicals costs (urea) $0 see Cost Est tab

7. Annual Media Cost $0 Item 5 divided by media life (yrs), x CRF (7%, 3 yrs, = 0.381)

8. Other Penalties (specify) $0 Loss power sales $, added SCR maint., see Cost Est tab

Total Direct Operating Costs (TDOC): $275,000 Ref 3, best estimate from Applicant

INDIRECT OPERATING COSTS

1. Overhead $0 60% Total Labor, EPA OAQPS

Total Indirect Operating Costs (TIOC): $0

CAPITAL CHARGES & COSTS

1. Property Tax $9,200 EPA OAQPS 1% TCC

2. Insurance $9,200 EPA OAQPS 1% TCC

3. General Administrative $18,500 EPA OAQPS 2% TCC

4. Capital Recovery  Cost $74,500 7% per OMB, 30 yr plant life, CRF=.0806

Total Capital Charges Costs (TCCC): $111,400 Sum 1,2,3,4

TOTAL ANNUALIZED OPERATING COSTS: $386,400 Sum TDOC,TIOC,TCCC

COST EFFECTIVENESS EVALUATION

Uncontrolled Case Emissions

        Base Concentration-Uncontrolled 1.000 g/bhp-hr, see Note 5

        Annual  Emission Rate 54.2 tpy (steady state emissions only)

Incremental Controlled Emissions Case  

        NOx Concentration 0.046 g/bhp-hr, lean burn with SCR

        Annual Emission Rate: 2.50 tpy

NOx Reduction from Uncontrolled Case: 51.7 tpy 

                   Control Cost Effectiveness: $7,500 per ton NOx

References:

1. OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA

2. EPA1998 - Cost Effectiveness fo Oxidation Catalyst Control of HAP Emissions from Stationary

Combustion Turbines, EPA, 1998.

3. data supplied by Applicant, Wartsila Air Solutions Paper, June 2011, R. Wettstein.

4. JM Catalysts, MARAMA Workshop Paper, May 2011, at $42 kw equipment cost, adjusted to $37 kw by applicant.

5. Assumes low emissions combustion design, 40 CFR 60 Subpart JJJJ Nox floor.

   for SI NG engines over 500 hp for 7/2010 compliance.

7/ 26/ 2011



Attachment F.6-2, Table 2

QBPP

CO Oxidation Catalyst Control System (per engine)  

Pollutant Controlled: CO (and VOC, VOC HAPs)

CAPITAL COST SUMMARY

DIRECT CAPITAL COSTS Explanation of Cost Estimates (2011 $)

1. Purchased Equipment: Base Cost - 90% Control

   A) Purchased Equipment Costs $165,000 Ref 4, $12.80 per BHP

   B) Other Required Systems $0 from Applicant

   C) Instrumentation & Controls $16,500 EPA OAQPS 10% of A

   D) Freight $8,250 EPA OAQPS 5% of A

   E) Taxes $13,283 7% Tax Rate (NC avg)

Total Purchased Equip. Costs (TEC): $203,033

2. Installation Costs:  

   A) Foundation & Supports $16,200 EPA OAQPS 8% of TEC

   B) Erection and Handling $71,100 EPA OAQPS 35% of TEC

   C) Electrical $12,200 EPA OAQPS 6% of TEC

   D) Piping $10,200 EPA OAQPS 5% of TEC

   E) Insulation $4,100 EPA OAQPS 2% of TEC

   F) Painting $4,100 EPA OAQPS 2% of TEC

   G) Site Preparation $0 estimated by Project engineer

Total Installation Costs (TINC): $117,900

Total Direct Capital Costs (TDCC): $320,933 Sum TEC,TINC

INDIRECT CAPITAL COSTS

1. Engineering & Supervision $30,500 EPA OAQPS 15% of TEC

2. Construction and Field Exp. $20,300 EPA OAQPS 10% of TEC

3. Contractor Fees $10,200 EPA OAQPS 5% of TEC

4. Start-up $4,100 EPA OAQPS 2% of TEC

5. Performance Testing $2,000 EPA OAQPS 1% of TEC

Total Indirect Capital Costs (TICC): $67,100

Total Direct & Indirect Capital Costs (TDICC): $388,033 Sum TDCC,TICC

Contingency (@ 3%): $11,600 3% TDICC (EPA OAQPS)

TOTAL CAPITAL COSTS (TCC): $399,633 Sum TDICC,Contingency

ANNUAL OPERATING COST SUMMARY

DIRECT OPERATING COSTS Explanation of Cost Estimates

1. Operating Labor $0 0.5 hr/day, @41.50 hr, 200 days/yr

2. Supervisory Labor $0 EPA OAQPS 15% Operating Labor

3. Maintenance Labor $0 0.5 hr/day, @41.50 hr, 200 days/yr

4. Maintenance Materials $0 100% of labor costs

4. Utility Expenses (gas and electricity, plus fuel penalty cost) $0 see Cost Est tab

5. Media replacement and disposal (catalyst, every 5 yrs) $0 see Cost Est tab

6. Process chemicals costs $0 see Cost Est tab

7. Annual Media Cost $0 Item 5 divided by media life (yrs), x CRF (7%, 5 yrs, = 0.244)

8. Other Penalties (specify) $0 Loss power sales $, see Cost Est tab

Total Direct Operating Costs (TDOC): $23,300 Ref 4, $1.81 per BHP

INDIRECT OPERATING COSTS

1. Overhead $0 60% Total Labor, EPA OAQPS

Total Indirect Operating Costs (TIOC): $0

CAPITAL CHARGES & COSTS

1. Property Tax $4,000 EPA OAQPS 1% TCC

2. Insurance $4,000 EPA OAQPS 1% TCC

3. General Administrative $8,000 EPA OAQPS 2% TCC

4. Capital Recovery  Cost $32,200 7% per OMB, 30 yr plant life, CRF=.0806

Total Capital Charges Costs (TCCC): $48,200 Sum 1,2,3,4

TOTAL ANNUALIZED OPERATING COSTS: $71,500 Sum TDOC,TIOC,TCCC

COST EFFECTIVENESS EVALUATION

Uncontrolled Case Emissions

        Base Concentration-Uncontrolled 0.550 g/bhp-hr, uncontrolled

        Annual  Emission Rate 29.7 tpy (steady state emissions only)

Controlled Emissions Case  

        CO Concentration 0.055 g/bhp-hr, lean burn with CO Catalyst

        Annual Emission Rate: 2.97 tpy

CO Reduction from Uncontrolled Case: 26.7 tpy 

                   Control Cost Effectiveness: $2,700 per ton CO

References:

1. OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA

2. EPA1998 - Cost Effectiveness fo Oxidation Catalyst Control of HAP Emissions from Stationary

Combustion Turbines, EPA, 1998.

3, data supplied by Applicant

4. ECR Memo to OAQPS (Melanie King), June 2010. CO catalyst cost regression analysis.

7/ 25/ 2011



 

  Quail Brush Generation Project 
Application for Certification  

APPENDIX F.7 

MITIGATION OF IMPACTS 



 

APPENDIX F.7 

Mitigation of Impacts 

Table F.7-1 (on the following page) presents the most recent listing of ERCs currently held in 
the SDAPCD bank as of August 11, 2010. 

The Project, pursuant to the APCD NSR rule is not required to purchase or acquire sufficient 
emission reduction credits to offset the proposed project emissions due to its status as a non-
major source. As a result of the AQIA for PM10 as required in Rule 20.2(d)(2)(i) and 
20.2(d)(2)(v), PM10 offsets are also not required to mitigate PM10 impacts on State AAQS. 
NSR rule required amounts of ERCs are delineated in Table F.7-2. 

  

TABLE F.7-2   SDAPCD EMISSION BANK CREDITS REQUIRED BY MMC 
Emission Reduction Credits - TPY 

 PM10 VOC NOx SO2 CO 

SDAPCD Offset Trigger Thresholds 100 50 50 100 100 

Facility PTE* 33.1 46.5 44.8 5.74 56.5 

Total Emission Credits Required to Mitigate Project 
Emissions Per District NSR Rules 20.1, 20.2, 20.3. 

0 0 0 0 0 

PM10 offsets per Rule 20.2(d)(2)(v) PM10 AQIA 0 - - - - 

 *Values derived from Section 4.7. 
 
 

The Project currently holds no ERC certificates or other forms of mitigation. 

 

TABLE F.7-3   SDAPCD EMISSION BANK CREDITS HELD BY THE PROJECT AS OF AFC SUBMITTAL DATE 
Emission Reduction Credits - TPY 

 PM10 VOC NOx SO2 CO 

Total Emission Credits Held/Owned by QBPP at time of 
AFC/AQMD Application Submittal 

0 0 0 0 0 

 

Imposed mitigations pursuant to CEQA, per the CEC authority, will be negotiated, 
acquired, and implemented per CEC guidance. These mitigations may be one or a 
combination of the following strategies: 

• Acquisition of existing ERCs from the District Bank. 

• Development of emissions reductions meeting the requirements of Rules 26.0 
through 26.10. 



APPENDIX F.7: MITIGATION OF IMPACTS 

2 E092005017SAC/333716SV/PANAGON(APP F-7-MITIGATION) 

• Funding of the Carl Moyer program as negotiated with the CEC and APCD. 

• Funding of other APCD clean air programs as negotiated with the CEC and APCD. 





















 

  Quail Brush Generation Project 
Application for Certification  

APPENDIX F.8 

CUMULATIVE IMPACTS PROTOCOL AND SUPPORT DATA 



  

APPENDIX F.8 

Cumulative Impacts Analysis Protocol 

Potential cumulative air quality impacts are not expected to occur or result from the 
Cogentrix QBPP Project due to the following; (1) emissions from the project are below the 
SDAPCD major source thresholds, (2) the low predicted impacts as delineated in Section 4.7, 
and (3) the scarcity of significant major sources within an 8 mile radius of the site. 
Notwithstanding the foregoing, a request has been made to the SDAPCD for the necessary 
source records (source locations, stack data, and emissions data) for any identified major 
stationary sources within the designated 8 mile radius. These records were not received 
prior to the AFC filing, and as such the cumulative analysis is being prepared for 
presentation at a later date. 

Regional Impacts  
Regional air quality impacts are possible for pollutants such as ozone, which involve 
photochemical processes that can take hours to occur. The Project is not required, per the 
San Diego Air Pollution Control District (SDAPCD) NSR Rule to supply emissions 
mitigation (see Appendix B.7), although mitigation for some pollutants may be required by 
the CEC. 

Although the relative importance of VOC and NOx emissions in ozone formation differs 
from region to region, and from day to day, most air pollution control plans in California 
require roughly equivalent controls (on a ton per year basis) for these two pollutants. The 
change in emissions of the sum of these pollutants, equally weighted, will be used to 
provide a reasonable estimate of the impact of the Project on ozone levels. The net change in 
emissions of ozone precursors from the Project will be compared with emissions from all 
sources within the SDAPCD (Table F.8-1). 

Table F.8-1 Estimated SDAPCD Emissions Inventory for 2008 (tons/day) 

Source Category TOG ROG CO NOx SOx PM10 PM2.5 

Total Stationary Sources 357.7 32.3 22.2 9.1 0.5 8.6 6.1 

Total Area Sources 58.3 35.8 28.1 2.7 0.2 94.5 16.1 

Total Mobile Sources 96.5 88.1 771.9 157 1.3 10.8 8.8 

Total Natural Sources 87 67.1 137.6 4.2 1.3 13.9 11.8 

Air Basin Total (tons/day) 599.5 223.3 959.8 173 3.3 127.8 42.8 

Air Basin Total (tons/yr)1 218,818 81,505 350,327 63,145 1,205 46,647 15,622 

Source: CARB, 3/2011. 
1 based on 365 days/year. 
 



  

Air quality impacts of fine particulate, PM10 and/or PM2.5, have the potential to be either 
regional or localized in nature. On a regional basis, an analysis similar to that proposed 
above for ozone will be performed, looking at the three pollutants that can form PM10 in the 
atmosphere, i.e., VOC, SOx, and NOx, as well as directly emitted particulate matter. 
SDAPCD regulations do not require offsets to be provided for PM10, NOx, SOx, and VOC 
emissions from the project, i.e., the net increases are well below the SDAPCD offset trigger 
thresholds.  

As in the case of ozone precursors, emissions of PM10/2.5 precursors are expected to have 
approximately equivalent ambient impacts in forming PM10/2.5, per ton of emissions on a 
regional basis. Table F.8-2 provides the comparison of emissions of the criteria pollutants 
from the Project with emissions from all sources within the SDAPCD as a whole. 

Table F.8-2 Comparison of the Project Emissions to Estimated Inventory for 2008 

Category TOG ROG1 CO NOx SOx PM10 PM2.5 

Project Emissions (tons/yr) 0 46.5 56.5 44.8 5.74 33.1 33.1 

SDAPCD Total (tons/yr) 218,818 81,505 350,327 63,145 1,205 46,647 15,622 

Project % of Air Basin Total 
(basis Tons/yr) 

0 0.057 0.016 0.071 0.48 0.071 0.212 

1 Project VOC emissions compared to inventory ROG emissions. 

Localized Impacts 
Localized impacts from the Project could result from emissions of carbon monoxide, oxides 
of nitrogen, sulfur oxides, and directly emitted PM10. A dispersion modeling analysis of 
potential cumulative air quality impacts will be performed for all four of these pollutants. 

In evaluating the potential cumulative localized impacts of the Project in conjunction with 
the impacts of existing facilities and facilities not yet in operation but that are reasonably 
foreseeable, a potential impact area in which cumulative localized impacts could occur was 
identified as an area with a radius of 8 miles around the plant site. Based on the results of 
the proposed air quality modeling analyses described above, “significant” air quality 
impacts, as that term is defined in federal air quality modeling guidelines, will be 
determined. If the project’s impacts do not exceed the significance levels, no cumulative 
impacts will be expected to occur, and no further analysis will be required. Otherwise, in 
order to ensure that other projects that might have significant cumulative impacts in 
conjunction with the Project are identified, a search area with a radius of 8 miles beyond the 
project’s impact area will be used for the cumulative impacts analysis. Within this search 
area, three categories of projects with emissions sources will be used as criteria for 
identification: 

 Projects which have recently commenced operations whose emissions may not be 
reflected in the ambient monitoring background data, i.e., commenced operations after 
January 2010. 



  

 Projects which have filed for air pollution permits to construct which have not been 
issued, but that are reasonably anticipated to be issued, and subsequently constructed 
and operated. 

 Foreseeable (reasonably known) projects that have not, to date, filed any applications for 
development. 

The applicable inclusion dates for each of the above source categories will be discussed and 
approved by the SDAPCD staff. The requested source listings will incorporate these dates. 
Projects that are existing, and that have been in operation such that their emissions are 
reflected in the ambient air quality data that has been used to represent background 
concentrations require no further analysis. The cumulative impacts analysis adds the 
modeled impacts of selected facilities to the maximum measured background air quality 
levels, thus ensuring that these existing projects are taken into account. 

Projects for which air pollution permits to construct have been issued but that were not 
operational will be identified through a request of permit records from the SDAPCD. The 
search will be requested to be performed at two levels. For permits that are considered 
“major modifications” (i.e., emissions increases greater than 40 tons/year of NOx or SO2, 25 
tons/year of total suspended particulate, 15 tons/year of PM10), a region within 8 miles of 
the proposed project site will be evaluated. For projects that had smaller emissions changes, 
but still greater than 15 tons/year, a region within 8 miles of the proposed project site will 
also evaluated. Projects that satisfy either of these criteria and that had a permit to construct 
issued after the applicable inclusion date, will be included in the cumulative air quality 
impacts analysis. The inclusion date, as noted above, will be selected based on the typical 
length of time a permit to construct is valid and typical project construction times, to ensure 
that projects that are not reflected in the current ambient air quality data are included in the 
analysis. Projects for which the emissions change was smaller than 15 tons/year will be 
assumed to be de minimus, and will not be included in the dispersion modeling analysis. 

A list of projects within the project region meeting the above noted criteria has been 
requested from the SDAPCD staff.  

Given the potentially wide geographic area over which the dispersion modeling analysis is 
to be performed, the Aermod model will be used to evaluate cumulative localized air 
quality impacts. The detailed modeling procedures, Aermod options, and meteorological 
data used in the cumulative impacts dispersion analysis were the same as those described in 
Section 4.7. The receptor grid will be spaced at 100 meters and cover the area in which the 
detailed modeling analysis (described above) indicates that the project will have impacts 
that may exceed any significance levels. 

Cumulative Impacts Dispersion Modeling 
The dispersion modeling analysis of cumulative localized air quality impacts for the 
proposed project will be evaluated in combination with other reasonably foreseeable 
projects and air quality levels attributable to existing emission sources, and the impacts 
were compared to state or federal air quality standards for significant impact. As discussed 
above, the highest second-highest modeled concentrations will be used to demonstrate 
compliance with standards based on short-term averaging periods (24 hours or less). 



  

Supporting information to be used in the analysis includes the following: 

 2008 estimated emissions inventory for the SDAPCD (Table F.8-1); 

 List of projects resulting from the screening analysis of permit files by the SDAPCD; 

 Table delineating location data of sources included in the cumulative air quality impacts 
dispersion modeling analysis; 

 Stack parameters for sources included in the cumulative air quality impacts dispersion 
modeling analysis; and 

 Output files for the dispersion modeling analysis. 
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APPENDIX F.10 

Miscellaneous Support Data 

This appendix contains miscellaneous support data (text, tables, or figures) that were 
deemed not consistent for inclusion in Appendices F.1 through F.9. 
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