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Comments on the San Diego Air Pollution Control District's Preliminary 
Determination of Compliance 

Dear Mr. Solorio: 

On behalf ofPio Pico Energy Center, LLC, please find enclosed herein Applicant's comments on 
the San Diego Air Pollution Control District's Preliminary Determination of Compliance. These 
comments were submitted to the District on January 17,2012 by Applicant's consultant, Sierra 
Research. 

Respectfully submitted, -
l1lLa.~ 

Melissa A. Foster 

MAF:jmw
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cc:	 See Proof of Service List 
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Alaska California Idaho 
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From: Steve Hill 
Sent: Tuesday, January 17, 2012 10:38 AM 
To: Moore, Steve 
Cc: Dave Jenkins (Apex); ''Fitzgerald, Maggie'; McKinsey, John A.; Gary Rubenstein 
Subject: PPEC comments on Pio Pico PDOC 

Steve: 

Our comments on the PDOC are attached. 

Please do not hesitate to call me if you have any questions. 

--Steve Hill 



sierra 
January 17,2012 research 

1801 J Street 
Sacramento, CA 95811 
Tel: (916) 444-6666 Steven Moore 
Fax: (916) 444-8373 

Senior Air Pollution Control Engineer Ann Arbor, MI
 
San Diego Air Pollution Control District Tel: (734) 761-6666
 

Fax: (734) 761--6755 10124 Old Grove Road 
San Diego, CA 92131-1649 

Subject: Proposed Pio Pico Energy Center Project - Comments on PDOC 

Dear Dr. Moore: 

On behalf of Pio Pico Energy Center, LLC (Applicant), we offer the comments provided 
below on the Preliminary Determination of Completeness (PDOC) for the Pio Pico 
Energy Center, dated December 16,2011. We greatly appreciate the effort that the 
District staff has expcnded in evaluating the application and preparing the PDOC. 

Annual Sulfur Dioxide Emissions 

The District based its calculations of annual sulfur dioxide emissions on the hourly sulfur 
limit of 0.75 gr/lOO scfoffuel. As noted by the District on page 9 of the PDOC, the 
sulfur content of SDG&E fuel is much lower. The Applicant has used an annual average 
concentration of 0.25 gr/l 00 scf in its calculations of annual emissions and its modeling, 
Although the higher level used by the District does not trigger new requirements under 
District regulations, it is expected that the California Energy Commission (CEC) will 
require the Applicant to provide offsets for its sulfur emissions. Furthermore, EPA has 
indicated that it will impose an annual average limit of 0.25 gr/l 00 scf in the PSD permit 
as part of its BACT determination for particulate emissions from the turbines. Therefore, 
we request that thc District use the Applicant's annual emission estimates for S02; the 
District's proposed pertuit conditions will make this limit enforceable, 

The corresponding changes that should be made are outlined below. 

• On page 9, the last row of Table Id should be revised to read: 

I~s~o~x --,[.._1_.3_7 1_4_.1_2 _ 



----------------------
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• On Page 10, the SOx emissions in Table 2b should be revised to read: 

l_s_o_x 1_4-=-.1-=..2 1._4_.1_2 _ 

• Condition 39.e. should be revised to read: 

e. SOx 4.IHA 

Commissioning Sulfur Dioxide Emissions 

The calculations of su Ifur dioxide emissions during commissioning, as represented in the 
AFC, are incorrect. Thc maximum daily emissions for a single turbine should be 
25.2 Ib/day, not 14.4. The correct calculations are shown below. 

Activity 

First Fire 

Sync/AVR Testing 

SCR BurnoutlAVR 
Testinq 

Water Injection Mapping 

Ammonia Injection 
Tuninq 

Duration Heat Input 
S02 (Ib/hr) S02 (Ib)

(Hours) IMMBTUlhrl 
16 75 0.16 2.5 

12 500 1.05 12.6 

20 500 1.05 21 

32 500 1.05 33.6 

32 500 1.05 33.6 

Total 103.3 

As a result, the following changes should be made to the PDOC: 

• On page 12, the SOx emissions in Table 3b should be revised to read: 

1SOx 125.2 175.6 

• On page 12, the SOx emissions in Table 3c should be revised to read: 

l---=s'-----o--'---x 1---'0-'-'-.0--'---5 1_0_.1-=-5 _ 

NOx Offsets 

The discussion of offsets on page 24 of the PDOC states that NOx offsets may be
 
provided, and indicates that offsets will be provided from one of three sources: actual
 
emission reductions, ERCs, and MERCs. It is not clear from the discussion, however,
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that VOC reductions may be used as NOx offsets at a ratio of2.0 to 1. Appendix D 
indicates that VOC offsets are part of the current offset plan. 

We recommend that the discussion of offsets be revised as shown below. 

An offset ration of 1.2 to I is required [Rule 20.3(d)(8)(i)(B), so a total of 84.49 tons 
per year of NOx emission offsets will be required. Offsets may be actual emission 
reductions, Class A stationary source emission reduction credits (ERCs) issued under 
District rules 25.0-26.10, or mobile emission reduction credits (MERCs) issued under 
District Rule 27 (if approved by ARB and EPA). Under District regulations, VOC 
emission reductions may be used as NOx emission offsets, at an additional discount 
ratio of2.0 tons ofVOC for each ton ofNOx. The Applicant has agreed to surrender 
ERCs sufficient to provide all the required offsets for the project prior to the initial 
operation of the first turbine. See Appendix D for the current offset plan. 

Additionally, Appendix D indicates that the values of the VOC offsets are the same as the 
equivalent NOx offsets, implying an offset ratio for VOC to NOx of 1.0 to I. The values 
in the NOx Equivalent Amount column are correct. The ERC amount for the VOC 
offsets should be corrected as follows: 

ERC Certificate Number ERC amount, TPY 

00019-03 &1 16.2
 
00039-03 ~6 .l.U.
 
090819-0 I +8-:-7 37.4
 

Acid Rain Permit Application 

The PDOC indicates on page 33 that a requirement to submit the Acid Rain Program 
application is included in the PDOC permit conditions. The Acid Rain Permit application 
was submitted on September 14,2011. Please revise the discussion on page 33 to reflect 
the previous submittal of the Acid Rain Program application, and delete Condition 7. 

Turbine Exhaust Stack Temperature Monitoring 

Condition 71 requires continuous monitoring of exhaust stack temperature. Because 
there is no process rcason to monitor exhaust stack temperature, a temperature monitor 
and recorder would not normally be installed. There is no applicable regulatory 
requirement in District regulations that requires or would benefit from this information. 

We understand that this requirement has been included in District permits for other 
turbine projects in order to provide data about stack conditions in the event that further 
modeling of stack emissions is needed. It is also our understanding that this condition 
originated with combined cycle plants, where the variable operation of duct burners and 
heat recovery steam generators can resu It in significant variations in stack temperatures, 
and that the District has included similar conditions in the permits for other simple cycle 
turbines. 
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Accurate estimation of stack temperatures is much simpler for simple cycle units than for 
combined cycle units. If additional modeling of actual stack conditions is needed in the 
future, turbine performance calculations can provide the temperature with accuracy 
sufficient for modeling. 

Unnecessary permit requirements impose a burden on thc operator, and they create 
artificial opportunities for noncompliance, with no environmental benefit. Because there 
is no regulatory requirement that is served by monitoring stack temperature, because the 
information collected has negligible value for the District, and because the condition 
imposes a burden and compliance risk on the Applicant without corresponding 
environmental benefit, we request that the requirement to monitor temperature be deleted. 

Condition 71 should therefore be amended as follows: 

71. Each combustion turbine shall be equipped with continuous monitors to measure, 
calculate, and record unit operating days and hours and the following operational 
characteristics: 

a. Date and time; 
b. Natural gas flow rate to the combustion turbine during each unit operating 
minute, in standard cubic feet per hour; 
c. Total heat input to the combustion turbine based the fuels higher heating value 
during each unit operating minute, in million British thermal units per hour 
(MMBtu/hr); 
d. Higher heating value of the fuel on an hourly basis, in million British thermal 
units per standard cubic foot (MMBtu/scf); 
e. Stack eKhaust gas temperature during each unit operating minute, in degrees 
F-ahr-eflhett;
f Combustion turbine electrical energy output during each unit operating minute 
in gross megawatts hours (MWh); 

The values of these operational characteristics shall be recorded each unit operating 
minute. The monitors shall be installed, calibrated, and maintained in accordance with 
a turbine operation monitoring protocol, which may be part of the CEMS protocol, 
approved by the District, which shall include any relevant calculation methodologies. 
The monitors shall be in full operation at all times when the combustion turbine is in 
operation. Calibration records for the continuous monitors shall be maintained on site 
and made available to the District upon request. [Rules 69.3,69.3.1, and 20.3(d)( I) 
and 40 CrR Part 60 Subpart KKKK, and 40 CFR Part 75] 

Condition 75.1 should be deleted, for the same reasons. 

Cooling System Water Quality: 

The heading for the discussion ofparticulate emissions from the cooling system (page 
34) should be revised as shown below. The cooling system will not be using desalinated 
water. 

PARTICULATE EMlssrON RELATfNG TO +H£~·E-GF-f}ESA-b-lN-A-+L"-f)WA-+-Lo..R--r<GR 

EVAPORATIVE COOLING 
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Sulfur Dioxide Impacts 

Appendix A, Table 4-2 contains values taken from Applicant's AFC Table 5.2-26, as 
revised on 10/19/11. These values were calculated using a fuel sulfur content of 0.25 
gr/IOO scf. Because these are short-term averages, the maximum fuel sulfur content of 
0.75 gr/100 scfshould have been used, and the peak S02 impacts should be identical to 
the peak S02 impacts from normal operations. 

Therefore the following changes should be made to Appendix A, Table 4-2: 

1-hr 29 196 655 

S02 
3-hr 
24-hr 

18 
10 

1300 
105 

Annual 5 NA 

Appendix A, Table 5-1 contains values taken from Applicant's AFC Table 5.2-27, as 
revised on 10/19/11. The table shows that the maximum modeled I-hour S02 impact at 
any receptor was 8.0 llglcu m, which exceeds the SIL of7.8 llg/CU m (3 ppb). The 
following discussion should be added at the bottom of page 10 of Appendix A. 

Because the maximum modeled I-hour S02 impact exceeds the SIL, a further step 
is necessary to dcmonstrate that the project's impact is insignificant for PSD 
purposes. The same EPA guidance that provides the 3 ppb SIL value l also 
indicates that the SIL is to be compared to either the highest of the 5-year 
averages of the maximum modeled I-hour S02 concentrations at each receptor, or 
the highest of the multi-year averages when fewer years are modeled. 

The highest modeled I-hour S02 values for each of the three years 2008-2010 are 
shown in the table below. The average of these three values is 7.3 llg/CU m, 
which is below the SIL of7.8 ~g/cll m (3 ppb). 

Year Maximum I-hour S02 Impact, llg/CU m 

2008 7.2 

2009 8.0 

2010 6.7 

3-year Average 7.3 

Miscellaneous Revisions 

On page 3, last paragraph: the raw water storage tank is 500,000 gallons, not 750,000. 

I Anna Marie Wood, General Guidance/or Implementing the I-hour S02 National Ambient Air Quality 
Standard in Prevention o/Significant Deterioration Permits, Including an Interim I-hour S02 Significance 
Level. (August 23, 2010) 
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On pages 9 and 22: cooling is provided by a hybrid cooling system. The wet component 
is a wet surface to air cooler (WSAC), not a cooling tower. We suggest replacing the 
phrase "cooling tower" with either "cooling system" or "WSAC" each time it occurs. In 
Condition 40, replace "cooling tower" with "WSAC". 

If you have any questions or need additional information, please contact me, or David 
Jenkins at (317) 431-1004. 

cc: David Jenkins, PPEC
 
Maggie Fitzgerald, URS
 
John McKinsey, Stoel Rives, LLP
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SUMMARY INFORMATION 

Source Information 

 
Source Location: Panoche Energy Center 

43833 West Panoche Road 
Firebaugh, CA 93622 

Plant Contacts: Mr. Don Burkhard Mr. Bob Brown, P.E. 
Telephone: (925) 759-0457 (913) 928-7033 

Project Coordinator: Kevin Hazelbaker 
Company: Kiewit Power Constructors 
Telephone: (913) 238-8418 

Regulatory Agency: San Joaquin Valley Air Pollution Control District 
Inspector: Mr. John Copp 
Telephone: (559) 230-6062 

Unit: Four 100 MW GE Model LMS100 combustion turbines 

Purpose: Determination of initial emissions compliance 

Permits: Final Determination of Compliance Evaluation No. C1062518 
Application for Certification Docket No. 06-AFC-5 

Procedures: EPA Methods 1, 2, 3A, 4, 5/202, 7E, 10, 19, TO-12 and TO-15 
BAAQMD Method ST-1B, CARB Methods 429 and 430 

Testing Company Information 

 
Testing Firm: The Avogadro Group, LLC 

2825 Verne Roberts Circle 
 Antioch, Ca 94509 

Certification: ARB Independent Tester 

Contact: Mr. Jeremy Klosinski Mr. Kevin Crosby 
Project Manager Technical Director 

Telephone: (925) 429-9013 (925) 680-4337 
Facsimile: (925) 680-4416 (925) 680-4416 

Test Date (s): April 23rd - 24th and April 27th – May 1st 2009 
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SECTION 1.0 
 

INTRODUCTION 

The Avogadro Group, LLC (Avogadro) was contracted by Kiewit Power Constructors 
(Kiewit) to perform a series of initial air emission tests at the Panoche Energy Center 
(PEC) facility in Firebaugh, California.  The test were conducted on April 23rd -24th and 
April 27th – May 1st, 2009. 

The tests were conducted on four 100 MW turbine engine / generators (Application Nos. 
C-7220-1-0, C-7220-2-0, C-7220-3-0 and C-7220-4-0) to determine compliance with the 
initial source testing limitations of San Joaquin Valley Air Pollution Control District 
(SJVAPCD) Final Determination of Compliance Evaluation (DOC) No. C1062518.  The 
scope of work is presented below. 

Compliance Tests - Emission measurements were made at each of the four turbine stacks 
during operations at full load conditions.  The tests included the listed parameters in the 
units shown in italics as required by District Rules 2201, 4102, 4201 and 4703, as well as 
40CFR60.  The specific emissions limitations as they pertain to source testing can be 
found in the permit:  Conditions 26, 28, 29 and 30. 

 CO and NOX - ppm @ 15% O2, lb/hr 
 VOC as CH4 - ppm @ 15% O2, lb/hr 
 NH3 - ppm @ 15% O2, lb/hr 
 PM as PM10 - gr/dscf, lb/hr 

Startup and Shutdown Tests - Emissions measurements were conducted during startup 
and shutdown events from one of the four turbine units.  Startup is defined in the permit 
as “the period of time during which a unit is brought from a shutdown status to its SCR 
operating temperature and pressure, including the time required by the unit’s emissions 
control system to reach full operations.”  Shutdown is defined in the permit as “the period 
of time during which a unit is taken from operational to non-operational status as the fuel 
supply to the unit is completely turned off (District Rules 2201 and 4703). 

The test results include the listed parameters as required by District Rule 2201 (the units 
shown in italics).  The specific emissions limitations as they pertain to source testing can 
be found in the permit under Conditions 31 and 32.  A relative accuracy audit (RAA) is 
sufficient to demonstrate compliance with 40 CFR 60, Appendix B.  The RAA will 
consist of three test runs utilizing a combination of startup and shutdown emission data. 
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Avogadro performed three test runs during startup conditions and one test run during 
shutdown conditions for comparison with the unit’s CEMS.  Only three of the four test 
runs were used. 

 CO and NOX - ppmvd, lb/hr 
 VOC as CH4 - ppmvd, lb/hr 

HAPs Tests - The emissions of hazardous air pollutants (HAPs) were determined from 
one of the four turbine units during operation at full load.  The tests included the listed 
parameters as required by District Rules 2201, 4102, 4201 and 4703, as well as 40CFR60 
(the units shown in italics).  The specific permit references can be found in Conditions 43 
and 44. 

 Aldehydes - concentrations, lb/hr 
 VOCs - concentrations, lb/hr 
 PAH - concentrations, lb/hr 

This report includes results from the test program, descriptions of the testing procedures, 
descriptions of the facility and sampling locations, target test conditions, and the program 
schedule.  The average results summaries can be found in Tables 1-1 through 1-10.  All 
the supplemental material can be found in the following: Appendix A contains generic 
descriptions and diagrams of the test methods.  Appendix B contains a summary of the 
quality assurance procedures used by Avogadro and our CARB certification for source 
testing. 
 
Relative Accuracy Test Audit (RATA) - Tests were conducted on four 100-MW GE 
Model LMS100 turbine engine / generators to provide a relative accuracy test audit 
(RATA) as part of the initial analyzer certification.  The RATA were conducted to meet 
the requirements of the Environmental Protection Agency (EPA) 40 CFR Parts 60 and 
75, and the applicable conditions of Determination of Compliance Permit No. 06-AFC-5 
(Appendix A) issued by the San Joaquin Valley Air Pollution Control District 
(SJVAPCD).  Please refer to Avogadro’s Source Test Report, 2009 Relative Accuracy 
Test Audit, Panoche Energy Center, dated June 3, 2009 (No. 09028) for additional 
information on the RATA tests. 
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TABLE 1-1 
AVERAGE RESULTS SUMMARY 

PM EMISSIONS  
FULL LOAD 

PANOCHE ENERGY CENTER 
APRIL 23-24, 27, 30-MAY 1, 2009 

Parameter Unit 1 Unit 2 Unit 3 Unit 4 
Permit 
Limit 

Process Data:      
Gas turbine gross load, MW 105.1 103.7 104.7 103.0 -- 
Fuel flow rate, scfh 873,000 879,889 878,267 864,044 -- 

Stack Gas Data:      
O2, % volume dry 13.13 13.13 13.09 13.28 -- 
CO2, % volume dry 4.58 4.59 4.61 4.51 -- 
Stack gas temperature, ºF 766.3 776.9 775.9 775.7 -- 
Stack gas moisture, % volume 10.86 10.14 11.35 10.32 -- 
Stack gas flow rate, dscfm 362,873  369,398  344,871 355,055 -- 

Filterable PM10:      
grains/dscf 0.0001 0.0000 0.0012 0.0002 -- 
lb/hr 0.21  0.07  3.58 0.49 -- 
lb/MMBtu 0.000  0.000  0.004 0.001 -- 

Condensable PM10:      
grains/dscf 0.0007 0.0008 0.0005 0.0014 -- 
lb/hr 2.31 2.61 1.39 4.13 -- 
lb/MMBtu 0.002  0.003  0.002 0.005 -- 

Total PM10      
grains/dscf 0.0008 0.0009 0.0017 0.0015 0.1 
lb/hr 2.53  2.69  4.98 4.63 6.00 
lb/MMBtu 0.003  0.003  0.005 0.005 -- 
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TABLE 1-2 
AVERAGE RESULTS SUMMARY 

GASEOUS EMISSIONS  
FULL LOAD 

PANOCHE ENERGY CENTER 
APRIL 23-24, 27, 30, 2009 

Parameter Unit 1 Unit 2 Unit 3 Unit 4 
Permit 
Limit 

Process Data:      
Gas turbine gross load, MW 105.1 104.9 105.1 103.5 -- 
Fuel flow rate, scfh 872,700  888,433  880,733 866,900 -- 

Stack Gas Data:      
O2, % volume dry 13.17  13.12  13.10 13.32 -- 
CO2, % volume dry 4.57  4.62  4.60 4.50 -- 
Stack gas moisture, % volume 767.7 775.3 774.2 774.3 -- 
Stack gas temperature, ºF 10.96 10.26 11.18 10.51 -- 
Stack gas flow rate, dscfm 337,886  341,857  338,229 342,283 -- 

Carbon Monoxide:      
ppm volume dry 3.1  0.4  1.1 0.6  -- 
ppm @ 15% O2 2.4  0.3  0.9 0.5  6.0 
lb/hr 4.62  0.62  1.70 0.95  11.81 
lb/MMBtu 0.005  0.001  0.002 0.001  -- 

Nitrogen Oxides:      
ppm volume dry 2.6  2.9  2.9 3.1  -- 
ppm @ 15% O2 2.0  2.2  2.2 2.4  2.5 
lb/hr as NO2 6.30  7.16  7.23 7.67  8.03 
lb/MMBtu as NO2 0.007  0.008  0.008 0.009  -- 

Sulfur Oxides:      
grains/100scf 0.059  0.0591  0.0591 0.0591  -- 
ppm volume dry 0.0  0.0  0.0 0.0  -- 
ppm @ 15% O2 0.0  0.0  0.0 0.0  -- 
lb/hr as SO2 0.15  0.15  0.15 0.15  2.51 
lb/MMBtu as SO2 0.000  0.000  0.000 0.000  -- 

Volatile Organic Compounds:      
ppm volume dry as CH4 0.4 0.2 0.5 0.2 -- 
ppm @ 15% O2 0.3 0.2 0.4 0.2 2.0 
lb/hr as CH4 0.30 0.18 0.44 0.20 2.67 
lb/MMBtu as CH4 0.000 0.000 0.000 0.000 -- 

Ammonia:      
ppm volume dry 1.6  3.5  2.9 3.0  -- 
ppm @ 15% O2 1.2  2.7  2.2 2.4  10.0 
lb/hr 1.45  3.23 2.66 2.80  11.90 
lb/MMBtu 0.002  0.004  0.003 0.003  -- 
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TABLE 1-3 
AVERAGE RESULTS SUMMARY 

NOX, CO, & VOC EMISSIONS  
STARTUP  

PANOCHE ENERGY CENTER 
APRIL 28-29, 2009 

Parameter Unit 2 Permit Limit 

Process Conditions:   
Gas turbine gross load, MW 67.7 -- 
Fuel flow rate, scfh 601,600 -- 

Stack Gas Data:   
O2, % volume dry 16.04 -- 
CO2, % volume dry 2.97 -- 
Stack gas flow rate, dscfm* 262,968 -- 

Carbon Monoxide:   
ppm volume dry 8.8 -- 
ppm @ 15% O2* 27.6 -- 
lb/hr* 5.63 106.60 
lb/MMBtu* 0.024 -- 

Nitrogen Oxides:   
ppm volume dry 18.4 -- 
ppm @ 15% O2* 16.9 -- 
lb/hr as NO2* 42.78 44.40 
lb/MMBtu as NO2* 0.050 -- 

Volatile Organic Compounds:   
ppm volume dry as CH4 0.9 -- 
ppm @ 15% O2* 1.1 -- 
lb/hr as CH4* 0.47 7.60 
lb/MMBtu as CH4* 0.003 -- 

Note: 1) Results presented here were calculated on a minute by minute basis for the test runs.  The average 
of those calculations are presented in this table. 
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TABLE 1-4 
AVERAGE RESULTS SUMMARY 

NOX, CO, & VOC EMISSIONS  
SHUTDOWN 

PANOCHE ENERGY CENTER 
APRIL 29, 2009 

Parameter Unit 2 Permit Limit 

Process Conditions:   
Gas turbine gross load, MW 23.6 -- 
Fuel flow rate, scfh 213,900 -- 

Stack Gas Data:   
O2, % volume dry 17.04 -- 
CO2, % volume dry 2.35 -- 
Stack gas flow rate, dscfm* 117,793 -- 

Carbon Monoxide:   
ppm volume dry 1.4 -- 
ppm @ 15% O2* 3.9 -- 
lb/hr* 0.58 268.57 
lb/MMBtu* 0.005 -- 

Nitrogen Oxides:   
ppm volume dry 1.6 -- 
ppm @ 15% O2* 3.4 -- 
lb/hr as NO2* 1.89 34.29 
lb/MMBtu as NO2* 0.006 -- 

Volatile Organic Compounds:   
ppm volume dry as CH4 0.7 -- 
ppm @ 15% O2* 1.1 -- 
lb/hr as CH4* 0.22 17.14 
lb/MMBtu as CH4* 0.002 -- 

Note: 1) Results presented here were calculated on a minute by minute basis for the test run.  The average of 
those calculations are presented in this table. 
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TABLE 1-5 
AVERAGE RESULTS SUMMARY 

NOX, CO, & O2 RAA 
STARTUP/SHUTDOWN 

PANOCHE ENERGY CENTER 
APRIL 29, 2009 

Parameter Accuracy % Performance Specification 

NOX Analyzer:   

ppmvd @ 15% O2 -7.97 % + 15 % 

lb/hr as NO2 12.64 % + 15 % 

CO Analyzer:   

ppmvd @ 15% O2 -10.52 % + 15 % 

lb/hr  -0.47 % + 7.5 % 

O2 Analyzer::   

% volume dry -4.59 % + 15 % 

Note: The RAA is calculated using the reference method (RM) criteria of ±15 %, or the applicable 
standard (AS) criteria of ±7.5 %.  The applicable standard for CO, in terms of lb/hr, was calculated 
using the difference between the CEMS and RM divided by the AS.  The more restrictive AS of 
106.6 lb/hr (startup permit limit) as utilized. 
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TABLE 1-6 
AVERAGE RESULTS SUMMARY 

PAH EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 
APRIL 28-29, 2009 

Parameter Unit 2 Permit Limit 

Process Data:   
Gas turbine gross load, MW 104.9 -- 
Fuel flow rate, scfh 888,433  -- 

Flue Gas Data:   
O2, % volume dry 13.16 -- 
CO2, % volume dry 4.59 -- 
Stack temperature, ºF 773.5 -- 
H2O, % by volume 9.97 -- 
Stack flow rate, dscfm 364,261 -- 
Sample volume, dscf 146.97 -- 

Benzo(a)anthracene:   
ng/dscm ND< 2.57  -- 
lb/hr ND< 3.49E-06 -- 

Benzo(a)pyrene:   
ng/dscm ND< 2.40  -- 
lb/hr ND< 3.28E-06 -- 

Benzo(b)fluoranthene:   
ng/dscm < 10.33  -- 
lb/hr < 1.40E-05 -- 

Benzo(k)fluoranthene:   
ng/dscm ND< 2.40  -- 
lb/hr ND< 3.28E-06 -- 

Note: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at 
the reporting limit.   

 2) Results denoted with a “<” symbol had a minimum of one fraction below the detection limit but 
not all.   

 3) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined 
in EPA Methods 2 and 4 respectively. 
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TABLE 1-7 
AVERAGE RESULTS SUMMARY  
PAH EMISSIONS (CONTINUED) 

FULL LOAD 
PANOCHE ENERGY CENTER 

APRIL 28-29, 2009 

Parameter Unit 2 Permit Limit 

Process Data:   
Gas turbine gross load, MW 104.9 -- 
Fuel flow rate, scfh 888,433  -- 

Flue Gas Data:   
O2, % volume dry 13.16 -- 
CO2, % volume dry 4.59 -- 
Stack temperature, ºF 773.5 -- 
H2O, % by volume 9.97 -- 
Stack flow rate, dscfm 364,261 -- 
Sample volume, dscf 146.97 -- 

Chrysene:   
ng/dscm ND< 9.71  -- 
lb/hr ND< 1.31E-05 -- 

Dibenz(a,h)anthracene:   
ng/dscm ND< 2.40  -- 
lb/hr ND< 3.28E-06 -- 

Indeno(1,2,3-cd)pyrene:   
ng/dscm < 5.56  -- 
lb/hr < 7.62E-06 -- 

Naphthalene:   
ng/dscm ND< 237.7 -- 
lb/hr ND< 3.22E-04 -- 

TOTAL PAH:   
ng/dscm < 272.1 -- 
lb/hr < 3.70E-04 -- 

Note: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at 
the reporting limit. 

 2) Results denoted with a “<” symbol had a minimum of one fraction below the detection limit but 
not all.   

 3) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined 
in EPA Methods 2 and 4 respectively.   

 4) Total PAH is the summation of naphthalene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-
cd)pyrene. 
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TABLE 1-8 
AVERAGE RESULTS SUMMARY 

VOLATILE HAPs EMISSIONS  
FULL LOAD 

PANOCHE ENERGY CENTER 
APRIL 28-29, 2009 

Parameter Unit 2 Permit Limit 

Process Data:   
Gas turbine gross load, MW 104.9 -- 
Fuel flow rate, scfh 888,433  -- 

Flue Gas Data:   
O2, % volume dry 13.16 -- 
CO2, % volume dry 4.59 -- 
Stack temperature, ºF 773.5 -- 
H2O, % by volume 9.97 -- 
Stack flow rate, dscfm 364,261  -- 

1,3-Butadiene:   
µg/dscm ND< 1.87 -- 
lb/hr ND< 0.003 -- 

Benzene:   
µg/dscm ND< 2.73 -- 
lb/hr ND< 0.004 -- 

Ethyl Benzene:   
µg/dscm ND< 3.70 -- 
lb/hr ND< 0.005 -- 

Hexane:   
µg/dscm ND< 3.00 -- 
lb/hr ND< 0.004 -- 

Note: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at 
the reporting limit.   

 2) Stack gas data is derived from the concurrent PAH test runs. 

 



Panoche Energy Center June 25, 2009 
2009 Source Test Report  Initial Compliance Tests 

09092c 11  

TABLE 1-9 
AVERAGE RESULTS SUMMARY  

VOLATILE HAPs EMISSIONS (CONTINUED) 
FULL LOAD 

PANOCHE ENERGY CENTER 
APRIL 28-29, 2009 

Parameter Unit 2 Permit Limit 

Process Data:   
Gas turbine gross load, MW 104.9 -- 
Fuel flow rate, scfh 888,433  -- 

Flue Gas Data:   
O2, % volume dry 13.16 -- 
CO2, % volume dry 4.59 -- 
Stack temperature, ºF 773.5 -- 
H2O, % by volume 9.97 -- 
Stack flow rate, dscfm 364,261  -- 

Propylene:   
µg/dscm ND< 6.04 -- 
lb/hr ND< 0.008 -- 

Propylene Oxide:   
µg/dscm ND< 8.34 -- 
lb/hr ND< 0.011 -- 

Toluene:   
µg/dscm ND< 3.20 -- 
lb/hr ND< 0.004 -- 

m,p-Xylene:   
µg/dscm ND< 3.70 -- 
lb/hr ND< 0.005 -- 

o-Xylene:   
µg/dscm ND< 3.70 -- 
lb/hr ND< 0.005 -- 

Notes: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at 
the reporting limit.   

 2) Stack gas data is derived from the concurrent PAH test runs. 
 3) The lab analysis reported propylene and propylene oxide below the detection limit as tentatively 

identified compounds (TICs) with no reporting limit.  The reporting limit in terms of µg/dscm 
was estimated using the highest reporting limit given by the laboratory report and the 
corresponding molecular weights.  Results were calculated using the estimated reporting limit 
and are presented here in italics.  Please refer to Appendix E.6 for further details. 
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TABLE 1-10 
AVERAGE RESULTS SUMMARY 

ALDEHYDE EMISSIONS  
FULL LOAD 

PANOCHE ENERGY CENTER 
APRIL 28-29, 2009 

Parameter Unit 2 Permit Limit 

Process Data:   
Gas turbine gross load, MW 104.9 -- 
Fuel flow rate, scfh 888,433  -- 

Flue Gas Data:   
O2, % volume dry 13.16 -- 
CO2, % volume dry 4.59 -- 
Stack temperature, ºF 773.5 -- 
H2O, % by volume 9.97 -- 
Stack flow rate, dscfm 364,261  -- 

Formaldehyde:   
µg/dscm < 13.78  -- 
lb/hr < 1.88E-02 -- 

Acetaldehyde:   
µg/dscm ND< 11.08  -- 
lb/hr ND< 1.51E-02 -- 

Acrolein:   
µg/dscm ND< 11.08  -- 
lb/hr ND< 1.51E-02 -- 

Note: 1) Stack gas data is derived from the concurrent PAH test runs.   
 2) Formaldehyde, acetaldehyde, and acrolein results presented are non-blank corrected.   
 3) Results denoted with a “ND<” symbol were below the detection limit and are presented here at 

the reporting limit.   
 4) Results denoted with a “<” symbol had a minimum of one fraction below the detection limit but 

not all. 
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SECTION 2.0 
 

TESTING CONTRACTOR 

The test program was conducted by Avogadro.  Portions of the sample analyses were 
subcontracted to qualified analytical laboratories.  The contact persons for the project are: 
 

 The Avogadro Group, LLC: Kevin Crosby (925) 680-4337 
 Jeremy Klosinski (925) 429-9013 

 Kiewit Power Constructors: Kevin Hazelbaker (913) 238-8418 
 Bob Brown, P.E. (913) 928-7033 

 Panoche Energy Center Gary Chandler (801) 253-1278 
 Don Burkhard (925) 759-0457 

 SJVAPCD: John Copp (559) 230-5977 

 
Avogadro is a recognized independent contractor that was approved to conduct emission 
source testing on behalf of the California Air Resources Board (CARB), pursuant to 
Section 91200-21220, Title 17, of the California Code of Regulations.  Avogadro is a full 
service source testing and combustion engineering consulting firm with extensive 
experience in air quality management and pollution control. 
 
Avogadro provided a professional source test team to conduct the testing as described in 
this test plan.  The test team members assigned to this project were familiar with the 
testing of natural gas-fired turbines and have successfully conducted hundreds of similar 
source tests in the SJVAPCD jurisdiction.  Table 2-1 outlines the assigned key test 
program personnel. 

TABLE 2-1 
KEY TEST PROGRAM PERSONNEL 

2009 INITIAL COMPLIANCE TEST PROGRAM 
PANOCHE ENERGY CENTER 

PERSONNEL TITLE ASSIGNMENT EXPERIENCE 

Kevin Crosby Scientist IV Principal in Charge 31 years 

Dan Duncan Engineer IV QA/QC Officer 21 years 

Jeremy Klosinski Scientist II Project Manager 9 years 
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Mr. Kevin Crosby, Technical Director for Avogadro, provided complete project oversight 
as Principal in Charge.  With over 31 years in the industry, Kevin is one of the most 
experienced source testers in the country.  Kevin specializes in large, complex programs, 
and regularly oversees numerous turbine start-up tests at other facilities throughout the 
United States.  Kevin’s primary objective is to ensure that the results generated by this 
test program exceed the expectations and requirements of all end-users of the data. 
 
Mr. Jeremy Klosinski was Project Manager for the air sampling activities at PEC.  
Jeremy specializes in turbine testing and he continuously strives to maintain some of the 
lowest blank levels and detection limits in the industry, while still maintaining cost-
effective projects.  Jeremy’s responsibilities included overseeing the execution and 
planning of all air sampling efforts including testing, reporting, and project coordination.  
Jeremy was responsible for assuring proper laboratory and sample glassware preparation, 
sample custody, and that both the field and laboratory efforts comply with the EPA and 
CARB approved procedures. 
 
Mr. Dan Duncan was appointed as the Quality Assurance Officer.  Dan reviewed and 
validated all test results, lab analyses, and the final report.  The technicians and support 
personnel were chosen based on specific experience of the methods to be used throughout 
the program.  Their main objectives were the execution of the wet-chemical tests and the 
setup and teardown of the equipment.  Only the most qualified technicians participated in 
this test program. 
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SECTION 3.0 
 

SOURCE LOCATION INFORMATION 

3.1 FACILITY DESCRIPTION 

The Panoche Energy Center facility is located on West Panoche Road near Firebaugh, 
California, approximately 2 miles east of Interstate 5, in Fresno County.  The facility 
includes four 100 megawatt General Electric Model LMS100 simple-cycle natural gas-
fired turbine engine/generators (CTG), each equipped with water injection to the 
combustors for reducing production of oxides of nitrogen (NOx), a selective catalytic 
reduction (SCR) system with 19 percent aqueous ammonia injection to further reduce 
NOX emissions, and an oxidation catalyst to reduce carbon monoxide (CO). 

3.1.1 Combustion Turbine Generators 

The GE LMS100 turbines are inter-cooled systems developed especially for the power 
generation industry, utilizing heavy-duty gas turbine and aero-derivative gas turbine 
technologies.  The turbines are specifically designed for cyclic applications providing 
flexible power and 10-minute start-ups.  A CTG’s power output is defined by its capacity 
factor. The capacity factor averages the engine's output and divides that by the engine's 
rated output for a typical day.  Each CTG can generate 100 MW net at summer design 
ambient conditions.  The project has an annual capacity factor of approximately 57 
percent, depending on dispatch to meet annual demand. 
 
Electricity generated by PEC is delivered to the existing Pacific Gas and Electric 
electrical transmission system at the adjacent Panoche Substation.  Interconnection at this 
substation minimizes impacts to the PG&E transmission system while providing efficient 
peaking power for use during peak demand.  Auxiliary equipment includes inlet air 
filters, evaporative coolers, inter-coolers, cooling towers, water pumps and treatment 
equipment, natural gas compressors, generator step-up and auxiliary transformers, etc. 

3.1.2 CEM System Description 

All flue gas pollutant and diluent measurements are made on a dry basis.  Effluent gas 
from the sampling location is filtered and transported through a heated sample line to the 
sample conditioning system in the main analyzer cabinet.  The sample conditioning 
system again filters the effluent gas and a chilled condenser removes the moisture.  The 
dry, particulate-free effluent gas is then routed to the analyzers.  The analog outputs of 
the analyzers and certain plant inputs are transmitted to a system controller. 
 
A programmable logic controller (PLC) controls the CEMS and provides timing and 
control of the sampling system, receives analog inputs from the analyzers, and provides 
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corrected and calculated analog outputs.  Automatic zero and span calibrations are 
performed on the CEMS monitors every twenty-four hours when the units are operating.  
Certified EPA protocol calibration gases are injected at a valve box in back of the probe.  
Table 3-1 outlines the make, model, and operating ranges of the individual analyzers. 

TABLE 3-1 
ANALYZER INFORMATION 

PANOCHE ENERGY CENTER 

ANALYZER MANUFACTURER / MODEL ANALYZER RANGE 

CO / O2 Teledyne/API, Model 300E/02 0-10 / 0-1000 ppm, 0-25% 

NOX Teledyne/API, Model 200EM 0-10 / 0-150 ppm 

3.1.3 Data Acquisition System 

The CEMS data acquisition and reporting system is controlled by the data acquisition and 
handling system (DAHS).  The DAHS is a PC-based, multi-user, multi-tasking system.  
The DAHS provides automated data monitoring and management capabilities to the 
CEMS using CISCO supplied software.  The DAHS is utilized for operator interface, 
data storage, report generation, and data display.  The PLC transmits data from the 
analyzers, and plant data to the DAHS.  The DAHS polls the PLC every ten seconds.  
The system generates one-minute averages, from which 15-minute and 1-hour average 
values are then calculated to comply with 40 CFR, Part 75.10 (d1). 
 
The DAHS indicates any occurrence of specification limit exceedances or CEM 
operational problems and generates reports in the required format for submittal to the 
applicable regulatory agencies.  These reports may be produced in either hard copy or 
electronic format and can be made available for telemetry transmission. 

3.2 SAMPLING LOCATIONS 

Samples were collected at the exhaust stacks, from sampling ports that meet EPA Method 
1 criteria.  The identical stacks are vertical, cylindrical ducts, with port access provided 
by ladders to permanent platforms approximately 75 feet above the ground.  Four ports (6 
inches in diameter), each 90 apart from one another, are installed 288 inches (2.4 
diameters) downstream from the nearest flow disturbance and 60 inches (0.5 diameters) 
upstream from the stack exit.  The stacks are 90 feet tall and measure 162 inches outside 
diameter.  All stack measurements were verified by Avogadro personnel prior to testing.  
Appendix E includes schematics of the turbine, SCR, and exhaust stack.  Additional 
information, including traverse point locations, are included in the report. 
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SECTION 4.0 
 

TEST DESCRIPTION 

4.1 PROGRAM OBJECTIVES 

There were two objectives of this test program.  Some of the tests determined compliance 
with the source testing conditions of the ATCs issued by the SJVAPCD.  Additional tests 
were performed to audit the performance of the CEM systems (40 CFR Parts 60 and 75 
RATAs).  The results of the RATA are presented in a separate test report. 
 
This report presents the results of the emission tests and compares them to the applicable 
performance specifications and permit limits.  The results were presented in units 
consistent with those reported by the CEMS and those listed in the ATCs.  The permit 
limits are presented in Table 4-1.   

TABLE 4-1 
EMISSION PERMIT LIMITATIONS 

PANOCHE ENERGY CENTER 

EMISSION PARAMETER 
UNITS OF 

MEASUREMENT 
PERMIT 

LIMITS 
PERMIT 

REFERENCE  

Oxides of Nitrogen 
(NOX) 

ppm @ 15% O2 

lb/hr as NO2 
2.5 
8.03 

Condition 29 
Condition 29 

Carbon Monoxide 
(CO) 

ppm @ 15% O2 

lb/hr 
6.0 

11.81 
Condition 29 
Condition 29 

Volatile Organic 
Compounds (VOCs) 

ppm @ 15% O2 

lb/hr as CH4 
2.0 
2.67 

Condition 29 
Condition 29 

Oxides of Sulfur  
(SOX) 

lb/hr as SO2 
lb/day as SO2 

2.51 
60.2 

Condition 29 
Condition 29 

Particulate Matter 
(total PM as PM10) 

gr/dscf 

lb/hr 
0.1 
6.00 

Condition 26 
Condition 29 

Ammonia (NH3) 
ppm @ 15% O2 

lb/hr 
10.0 
11.90 

Condition 30 
Condition 30 
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4.2 TEST CONDITIONS 

With the exception of the start-up and shut-down tests, the compliance tests were 
conducted while the turbines were operating at normal full-load conditions.  The test 
conditions were established by Panoche Energy Center personnel.  Start-up and shut-
down tests were performed under conditions defined by the District. 

4.3 TEST PROGRAM SCHEDULE 

The test program schedule is presented in Tables 4-2 and 4-3. 

TABLE 4-2 
TEST SCHEDULE 

2009 INITIAL COMPLIANCE TEST PROGRAM 
PANOCHE ENERGY CENTER 

DATE PARAMETER 
SAMPLE 

RUNS 
SAMPLE 

DURATION 

April 22, 2009 
Mobilization, safety orientation 

Set-up on Unit 3 
-- -- 

April 23, 2009 

Compliance Tests, Unit 3 

O2, CO2, CO, NOX 
NH3 
VOC 

PM as PM10 

Setup on Unit 4 

 

1-11 
FB, 1, 2, 3 of 3 

1, 2, 3 of 3 
FB, 1, 2, 3 of 3 

-- 

 

30 minutes 
30 minutes 
30 minutes 
120 minutes 

-- 

April 24, 2009 

Compliance Tests, Unit 4 

O2, CO2, CO, NOX 
NH3 
VOC 

PM as PM10 

Setup on Unit 2 

 

1-10 
FB, 1, 2, 3 of 3 

1, 2, 3 of 3 
FB, 1, 2, 3 of 3 

-- 

 

30 minutes 
30 minutes 
30 minutes 
120 minutes 

-- 

April 27, 2009 

Compliance Tests, Unit 2 

O2, CO2, CO, NOX 
NH3 
VOC 

PM as PM10 

 

 

1-10 
FB, 1, 2, 3 of 3 

1, 2, 3 of 3 
FB, 1, 2, 3 of 3 

 

30 minutes 
30 minutes 
30 minutes 

120 minutes- 
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TABLE 4-3 
TEST SCHEDULE 

2009 INITIAL COMPLIANCE TEST PROGRAM 
PANOCHE ENERGY CENTER 

DATE PARAMETER 
SAMPLE 

RUNS 
SAMPLE 

DURATION 

April 28, 2009 

VOC/HAPs Tests, Unit 2 

Startup tests (CO, NOX, VOC) 
O2, CO2 

VOCs (HAPs) 
Aldehydes (HAPs) 

PAH (HAPs) 

 

1 of 3 
Various 

FB, 1 of 3 
FB, 1 of 3 
FB, 1 of 3 

 

~21 minutes
60 minutes 
60 minutes 
240 minutes
240 minutes 

April 29, 2009 

VOC/HAPs Tests, Unit 2 

Startup tests (CO, NOX, VOC) 
O2, CO2 

VOCs (HAPs) 
Aldehydes (HAPs) 

PAH (HAPs) 
Shutdown tests (CO, NOX, VOC) 

 

2, 3 of 3 
Various 
2, 3 of 3 
2, 3 of 3 
2, 3 of 3 
1 of 1 

 

~ 21 minutes
60 minutes 
60 minutes 
240 minutes
240 minutes
~21 minutes 

April 30, 2009 

Compliance Tests, Unit 1 

O2, CO2, CO, NOX 
NH3 
VOC 

PM as PM10 

 

1-4 
FB, 1, 2, 3 of 3 

1, 2, 3 of 3 
FB, 1 of 3 

 

30 minutes 
30 minutes 
30 minutes 
120 minutes 

May 1, 2009 
Compliance Tests, Unit 4 

O2, CO2, CO, NOX 
PM as PM10 

 

5-10 
FB, 2, 3 of 3 

 

30 minutes 
120 minutes 

4.4 AVOGADRO TEST PROCEDURES 
 
The test procedures to be used by Avogadro in this testing program are summarized in 
Table 4-4.  Descriptions of standard procedures are included in Appendix A.  Additional 
information on specific applications or modifications to standard procedures is presented 
in the following sub-sections.  Where any conflicts exist in the descriptions, the specific 
descriptions here in Section 4.4 will take precedence. 
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TABLE 4-4 
EMISSION TEST METHODS 

2009 INITIAL COMPLIANCE TEST PROGRAM 
PANOCHE ENERGY CENTER 

TEST PARAMETER 
REFERENCE 

METHOD 
ANALYTICAL  
APPROACH 

DETECTION  
LIMITS 

O2 / CO2 EPA 3A Paramagnetism/NDIR < 2% of full scale 

CO EPA 10 Gas filter correlation < 2% of full scale 

NOX EPA 7E Chemiluminescence < 2% of full scale 

NH3 BA ST-1B* Ion selective electrode 0.2 ppm 

VOCs 
EPA 18 or 

EPA TO-12* 
Gas chromatography or 

Pre-concentration GC-FID 
0.1 ppm or 

0.1 ppm 

Particulate matter EPA 5 / 202 Gravimetric filtration 0.0002 gr/dscf 

Volumetric flow rate EPA 1, 2, 19 Pitot traverse, F factor -- 

Moisture content EPA 4 Impinger weight gain -- 

HAPs - VOCs1 EPA TO-15* GC/MS 0.5 - 5.0 ppbv 

HAPs - Aldehydes2 CARB 430 HPLC 0.05 ug/ml 

HAPs - PAH3 CARB 429 HRGC/HRMS 0.2-2.0 ng/m3 

* - Alternative test methods approved by SJVAPCD, correspondence located in Appendix D. 
1 1, 3-butadiene, benzene, ethyl benzene, hexane, propylene, propylene oxide, toluene, xylenes 

2 Formaldehyde, acetaldehyde, acrolein 
3 Naphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene 

4.4.1 Gaseous Emissions 

Concentrations of the gaseous constituents of the stack gas (CO, NOX, O2, and CO2) were 
measured using Avogadro’s dry extractive continuous emissions monitor system (CEMS) 
described in Appendix A.  This system meets the requirements of EPA and CARB 
methods for gaseous species.  A heated Teflon line and chilled knockout system were 
used to prevent loss of NO2 in the sampling system.  The NOX analyzer were operated in 
the NOX mode to measure NO plus NO2.  A molybdenum catalyst converter is used to 
convert NO2 to NO for measurement of total NOX.  The converter efficiency were 
checked and documented as described in EPA Method 20. 
 
Three 30-minute gaseous emission test runs (O2, CO2, CO, and NOX) were performed for 
determination of compliance.  These runs were used along with additional 30-minute test 
runs to determine relative accuracy of the facility’s CEM system. 
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The sample conditioning and delivery system includes components to extract a 
representative sample from the source, remove the moisture and particulate matter from 
the sample stream, and transport the sample to the analyzers.  The primary components of 
this subsystem are: 

1) A titanium or glass probe - heated or insulated as necessary to avoid 
condensation, 

2) Sample filtration - filters located on the probe, pump, and prior to all of 
the analyzers for removal of particulate matter, 

3) Teflon tubing - connecting the probe to the sample conditioner and the 
sample conditioner to the analyzer manifold - heated or insulated as 
necessary to avoid condensation, 

4) Sample conditioner - glass or stainless steel flasks immersed in an ice bath 
to remove the moisture from the sample gas stream, 

5) Vacuum pump - a leak-free pump with Teflon diaphragm to transport the 
sample gas through the system, 

6) Sample manifold - a distribution system, constructed of stainless steel and 
Teflon tubing, to direct sample gas to the analyzers, and 

7) Sample flow rate control - a series of rotameters, vacuum gauges and 
pressure gauges connected to the manifold used to maintain the 
appropriate sample flow rates. 

The calibration gas system utilizes only EPA Protocol gases to verify the operation, 
linearity, and range settings of the electronic analyzers.  The sample gas system allows 
for the introduction of the protocol gases to the analyzers either directly through the 
manifold (calibration error check - performed once daily) or through the sampling system 
(system bias check - performed with each run). 
 
The electronic analyzers are rack mounted and are maintained in the mobile lab.  The 
data recording and acquisition system is based on a digital system known as STRATA.  It 
includes software for controlling the collection of calibration and emission monitoring 
data, and hardware for connection of the analyzer outputs to the recording system.  Test 
results can be provided in three forms:  On-site printouts of the digitized data, diskette 
recordings of the digitized data, and printouts of strip charts from the monitoring data.  
For this test program all three formats are provided in the this report. 

4.4.2 Volatile Organic Compounds 
 
Volatile organic compounds (VOC) are defined in the ATC as “any compound of carbon, 
excluding methane, ethane, carbon monoxide, carbon dioxide, carbonic acid, metallic 
carbides, carbonates and ammonium carbonate”.  During steady load conditions (i.e. 
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compliance testing), the concentrations of VOC were measured using the sampling and 
analysis procedures of EPA Compendium Method TO-12 in order to provide low enough 
detection limits (note that the emission limits for VOC equate to approximately 1 ppm).  
This test method has already been approved by SJVAPCD. 
 
Flue gas samples were collected in specially-prepared evacuated stainless-steel 
(SUMMA) canisters.  Sample gas was drawn through a quartz probe and connecting line 
of Teflon tubing through a calibrated flow controller into each canister.  Sampling ended 
when a residual vacuum of at least 5 inches of mercury was left to prevent condensation 
of water within the canister (note that stack gas moisture content is 8 to 14% by volume).  
The samples were analyzed by cryogenic pre-concentration and GC/FID. 
 
Triplicate 30-minute sampling runs were conducted on each unit as specified in Tables 4-
2 and 4-3.  Each test run was performed at a flow rate of approximately 0.1 liters per 
minute at one atmosphere.  After sample collection, the canisters were transported to the 
laboratory for cryogenic pre-concentration and flame ionization detection analysis as 
described in Method TO-12 within 14 calendar days.  The expected detection limit is on 
the order of 10 ppb by volume. 
 
Results were reported as concentrations of non-methane non-ethane organic compounds 
as heptane (and were converted to the basis “as methane”).  The canisters were prepared 
and analyzed by Air Toxics, Ltd. of Folsom, California. 

4.4.3 Particulate Matter Emissions 
 
The emissions of total particulate matter (PM) were measured using a combination of 
EPA Methods 5 and 202.  Triplicate test runs were 120 minutes in duration.  The total 
particulate matter collected was reported as PM10 emissions.  The apparatus included a 
titanium sampling probe attached to an oven containing a heated glass filter holder and 
filter.  The probe was not heated as the expected flue gas temperature of about 800 °F 
was sufficient to heat the probe.  If the stack temperature did not prove to be high enough 
to reduce probe condensation, the sampling probe was heated according to the method. 
 
The filter holder was connected by a length of Teflon tubing to the impinger train.  The 
impinger train was connected to the control box, which contains the sampling pump and 
dry gas meter.  The sampling rate and nozzle size was chosen to allow isokinetic 
sampling at the calculated rate. 
 
The filterable “front-half” PM was recovered from the sampling apparatus as described in 
EPA Method 5.  The sample included the probe and nozzle wash, filter, and rinses from 
the front-half of the filter holder.  The samples were analyzed gravimetrically to 
determine the concentration of filterable PM. 
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The “back-half” contents were recovered and analyzed as described in EPA Method 202.  
A separate sample container was used to collect the impinger contents and rinses, sample 
line, and the back-half filter holder wash.  Each sample was extracted with 
dichloromethane in a separatory funnel.  The analysis included gravimetric measurement 
of the residue from the aqueous and organic fractions.  The corrected results were used to 
determine the concentration of condensable particulate matter. 

4.4.4 Ammonia Slip Emissions 

Concentrations of ammonia were determined using Bay Area AQMD Method ST-1B.  
This test method has been approved by SJVAPCD; correspondence can be found in 
Appendix D.  Sample analysis was performed with an ion selective electrode according to 
the method.  Three calibration standards and one audit sample were used to determine 
linearity and response factors.  Triplicate sets of 30-minute tests runs were performed on 
each unit in concurrence with the NOX compliance test runs.  The measured results were 
compared to the facility’s calculated results (using the equation outlined in Condition 23 
of the ATC).  ] 
 
The sampling apparatus included a probe of titanium connected by a short piece of Teflon 
tubing to a series of impingers immersed in an ice bath.  The first two impingers were 
charged with 0.1N hydrochloric acid solution, the third was empty, and the fourth was 
charged with indicating silica gel.  The probe tip was inserted into the stack to a point 
approximately one third of the stack diameter from the stack wall.  Sample stack gas was 
drawn through the sampling apparatus with a leak-free pump, connected in series to a 
calibrated dry gas meter and flow metering orifice (i.e. a Method 5 type control box).  
Sample gas was drawn at a rate of approximately 0.8 cfm. 

4.4.5 Volatile Hazardous Air Pollutants 

Test Description:  Measurements of the emissions of selected volatile hazardous air 
pollutants (HAPs) were performed according to the procedures of EPA Compendium 
TO-15.  The target analytes, according to the permit, included : 
 

HAPs 

1,3-butadiene propylene 
benzene propylene oxide 
ethyl benzene toluene 
hexane xylenes 

Tests were conducted on only one of the turbine units.  Triplicate test runs were 60 
minutes in duration and the sampling was performed non-isokinetically at a single 
representative point on the sampling plane.  The total sample volume for each run was 
approximately 5 liters. 
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Pre-test Cleaning Procedure:  Each stainless steel (SUMMA) canister was cleaned, blank 
checked and evacuated by Air Toxics according to the strict procedures in the method.  
The flow controller was also cleaned.  New Teflon tubing, used as the probe and 
connecting line, were rinsed prior to use.  The line and controller were purged with flue 
gas prior to each test run. 
 
Sample Train Operation:  Pretest preparations, preliminary determinations, and leak 
check procedures were those outlined in the method.  Flue gas samples were collected via 
new Teflon tubing in specially prepared evacuated SUMMA canisters.  The flow rate was 
controlled using a pre-cleaned calibrated orifice supplied by Air Toxics.  The vacuum 
was carefully monitored and recorded during the tests.  After 60 minutes, the canister 
valve was closed off.  Sealing greases were not used on the sample train. 
 
Sample Recovery and Analysis:  Avogadro collected the samples, protected them from 
contamination, and delivered them to the laboratory for analysis within the method’s hold 
time.  All QA/QC and chain of custody procedures were followed in strict accordance 
with the test method.  Analyses were performed by Air Toxics Ltd. using high-resolution 
gas chromatography coupled with mass spectrometry (GC-MS).  Note that propylene 
oxide is not a standard TO-15 compound; therefore, concentrations of this compound 
were reported as tentatively identified (TIC). 
 
Reporting:  The results are presented in terms of non-blank-corrected concentrations and 
mass emission rates.  The non-detected hydrocarbons were calculated using the full 
reporting limit according to the method.  Results were reported in units of concentration 
(µg/dscm) and mass emissions (lb/hr).  Complete documentation of the calculations are 
provided in the appendices. 

4.4.6 Aldehydes 

Test Description:  Measurements of the emissions of aldehydes were performed 
according to the procedures of CARB Method 430.  The target analytes for this program 
are formaldehyde, acetaldehyde and acrolein. 

Tests were conducted on only one of the turbine units.  Triplicate test runs were 240 
minutes in duration and the sampling was performed non-isokinetically at a single 
representative point on the sampling plane.  The total sample volume for each run was 
approximately 93 liters. 
 
The planned test duration was based on data from similar facilities and pre-test planning 
calculations according to the test method.  Calculations were confirmed on-site after 
receipt of the sampling solution blank analysis.  Field blanks were collected during every 
test run according to the method.  A trip blank and field spike was also analyzed.  
Reagent blanks were collected and retained.   
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Pre-test Cleaning Procedure:  All glassware and Teflon sampling apparatus being 
exposed to the sample were pre-cleaned using the following procedure according to the 
method: 
 

a Soak in a hot solution of Liquinox detergent and water; 
b Following soaking, rinse six times with hot tap water; 
c Next, rinse three times with DI water; 
d Next, rinse with methylene chloride and allow to air dry; 
e Finally, seal all pieces with parafilm. 

 
Sample Train Operation:  Pretest preparations, preliminary determinations, and leak 
check procedures were those outlined in CARB Method 430.  Borosilicate glass and 
Teflon were used throughout the sampling train to avoid possible contamination and 
sealing greases were not used on the sample train.  Testing occured within 48 hours after 
the reagent blank analysis by the laboratory. 
 
Gaseous emissions were drawn through a quartz probe and a 1/8” outer diameter Teflon 
sample line to three midget impingers in series.  A pump and calibrated orifice were used 
to pull the sample through the impingers at a flow rate of 0.39 liters per minute.  Each 
impinger contained 10 ml of an aqueous acidic solution of 2,4-dinitrophenyl-hydrazine 
(DNPH).  To ensure that the organic extractions begin immediately, 5 milliliters of 
toluene were added to the impingers prior to sampling.  The entire sample train was leak 
tested once prior to sampling and once following testing per the method. 
 
Sample Recovery:  The sample line was rinsed into the first impinger with 2 ml of DNPH 
followed by 1 ml of organic free water.  The impingers were recovered in the same 
manner.  Avogadro collected and recovered the samples into their original glass vials.  
After collection, the samples were transported to the Air Toxics laboratory for analysis 
within the method’s hold-time.  The samples were protected from light and kept below 4 
ºC at all times.  All QA/QC and chain of custody procedures were followed in strict 
accordance with the test method. 

Sample Analysis:  The DNPH sampling solution was prepared and analyzed by Air 
Toxics.  Sample analysis included high-performance liquid chromatography (HPLC) in 
strict accordance with the method.  Sample extraction took place within 7 days following 
testing.  The analysis happened within 30 days of extraction.  The laboratory QA/QC 
procedures outlined in the method were followed in strict accordance. 
 
Reporting:  The results were presented in terms of non-blank corrected concentrations.  
Results were also calculated and reported in comparison to the reporting limit using 
CARB Method 430.  Results were reported in units of concentration (ug/dscm) and mass 
emissions (lb/hr).  Complete documentation of the calculations are provided in the 
appendices. 
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4.4.7 Polycyclic Aromatic Hydrocarbons (PAH) 

Test Description:  Measurements of the emissions of selected polycyclic aromatic 
hydrocarbon (PAH) compounds were performed according to the procedures of CARB 
Method 429.  The target analytes, according to the permit, included : 
 

PAHs 

benzo(a)anthracene chrysene 
benzo(a)pyrene dibenz(a,h)anthracene 
benzo(b)fluoranthene indeno(1,2,3-cd)pyrene 
benzo(k)fluoranthene naphthalene 

Tests were conducted on only one of the turbine units.  Triplicate test runs were 240 
minutes in duration and the sampling was performed isokinetically with a multi-point 
traverse of the sampling plane.  The total sample volume for each run was approximately 
132 dscf.   
 
The planned test duration was based on data from similar facilities and pre-test planning 
calculations according to the test method.  One field blank at each test condition was 
prepared, recovered, and analyzed according to the method.  Reagent blanks were also 
collected; however, these samples were not analyzed. 
 
Pre-test Cleaning Procedure:  All glassware and Teflon sampling apparatus which were 
exposed to the sample (this includes the probe nozzle, probe liner, filter assembly, Teflon 
connecting tube, condenser, resin cartridge and impingers) were cleaned prior to use per 
the following procedures: 
 

a Soak in a hot solution of Liquinox detergent and water; 
b Following soaking, rinse six times with hot tap water; 
c Next, soak in chromic acid cleaning solution for at least four hours; 
d Next, rinse three times with DI water; 
e Next, rinse with acetone, hexane, and methylene chloride; 
f Next, dry in a 200 ºF oven. 

 
All the cleaned glassware and Teflon parts were sealed in methylene chloride-rinsed 
aluminum foil.  Sampling reagents include pre-cleaned glass fiber filters and XAD resin 
cartridges charged with pre-cleaned Amberlite XAD-2 resin.  The filters and resin 
cartridges were pre-cleaned and screened for contamination by Vista Analytical 
Laboratory.  Pesticide-grade (Fisher Scientific Optima grade or equivalent) acetone, 
hexane and methylene chloride reagents were used as recovery solvents. 
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Sample Train Operation:  Pretest preparations, preliminary determinations, and leak 
check procedures were those outlined in EPA Method 5 and CARB 429.  Borosilicate 
glass probe liners and nozzles were used to avoid possible contamination and sealing 
greases were not used on the sample train. 
 
This train was operated in the same manner as a regular EPA Method 5 sampling train.  
The sampling apparatus included a heated glass probe equipped with an S-type pitot tube 
and thermocouple.  The probe was attached to an oven containing a heated filter holder, 
Teflon frit, and toluene-rinsed glass-fiber filter.  Both the probe exit temperature and 
oven were maintained at 248F  25F during sampling.  We did not use the optional 
cyclone pre-separator since the grain loading of the flue gas was relatively low.  The filter 
holder was connected by a length of new Teflon tubing to a condenser coil and XAD-2 
sorbent trap.  The temperature of the gas entering the sorbent trap was maintained below 
68 F at all times.  The trap is connected directly to the impinger train containing four 
chilled impingers in series.  The impinger train was connected to the control box 
containing the sampling pump and calibrated dry gas meter.   
 
The first and second impingers each contained 100 ml of a sodium carbonate / 
bicarbonate solution, the third was empty, and the fourth impinger contained silica gel.  
The entire sample train was leak tested once prior to sampling and once following testing.  
The pre-test leak check was performed at a nominal vacuum to ensure that leakage did 
not exceed 0.02 cfm.  The post-test leak check was performed at a vacuum greater than 
the highest vacuum recorded during the test to ensure that leakage did not exceed the 
lesser of a) 4 percent of the average sampling rate, or b) 0.02 cfm.  The sampling rate and 
nozzle size was chosen to allow isokinetic sampling at 100% ±10%. 
 
Sample Recovery:  Avogadro collected and recovered the samples, protected them from 
contamination, and delivered them to the laboratory for analysis within the method’s hold 
time.  All exposed glassware openings in the sampling train were covered with hexane-
rinsed foil, to avoid possible contamination, immediately following the final leak check.  
All QA/QC and chain of custody procedures were followed in strict accordance with the 
test method. 
 
All sample fractions, except the resin cartridges, were collected in methylene chloride-
rinsed amber glass jars with Teflon-lined lids.  The liquid level (if applicable) was 
marked on each sample container.  The contents of the impingers were weighed and 
recorded prior to recovery 
 
The nozzle, probe and front-half of the filter holder were rinsed into Container 1 using 
measured volumes of acetone, hexane, and methylene chloride (three times each in that 
order).  The filter was collected into Container 2a.  The XAD sorbent trap was capped off 
and sealed in a plastic baggie labeled Container 2b.  The back half of the filter holder, 
sample line and condenser coil were rinsed into Container 3 using the same procedure.  
The contents of the first three impingers were poured directly into Container 4.  The 
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impingers were rinsed with the three solvents above for collection into Container 5.  The 
silica gel impinger contents were weighed for moisture catch determination and returned 
to the original container. 
 
All of the samples were protected from light and kept below 4 ºC at all times.  The 
samples were delivered in ice chests packed with blue ice to the lab for analysis.  The 
chain of custody and sample login were documented on suitable forms.   
 
Sample Analysis:  Analyses were performed by Vista Analytical Laboratory.  The XAD 
resin trap, filter and rinses were analyzed for PAH compounds according to CARB 
Method 429.  The analytical method entails the addition of internal standards in known 
quantities, matrix-specific extraction of the sample, preliminary fractionating and cleanup 
of extracts (if necessary) and analysis of the processed extract for PAH.  The analyses 
were conducted using high-resolution capillary column gas chromatography coupled with 
high-resolution mass spectrometry (HRGC/HRMS). 
 
Reporting:  The results are presented in terms of non-blank-corrected concentrations, 
depending on the sample-to-blank concentration ratio.  Results are also calculated and 
reported in comparison to the reporting limit.  The non-detected species were calculated 
using the full reporting limit according to the method.  Results were reported in units of 
concentration (ng/dscm) and mass emissions (lb/hr).  Complete documentation of the 
calculations are provided in the appendices. 

4.4.8 Relative Accuracy Test Audit 

Each turbine unit incorporates its own continuous emissions monitoring system (CEMS) 
measuring dry-basis outlet concentrations of O2, CO and NOX.  Results of the compliance 
test runs and the supplementary RATA test runs were used in the RATA of each system.  
Relative accuracy was calculated in units of ppm volume dry, ppm @ 15% O2, and lb/hr 
for the CO and NOX analyzers and % volume dry for the O2 analyzers.  Relative accuracy 
was also calculated in units of emission rate lb/MMBtu for the NOX analyzer. 
 
At least nine 30-minute test runs were performed to complete the RATA as specified in 
40 CFR, Part 60, Appendices B and F and 40 CFR, Part 75, Appendix A.  Specific RATA 
details can be found in the before-mentioned test report. 

4.4.9 Volumetric Flow Rate 

Stack gas volumetric flow rates were determined by stoichiometric calculations based on 
fuel flow rate (from the plant’s certified fuel flow meters), fuel composition, and excess 
O2 (%) measured from the flue gas.  Calculations were performed using an “F” factor and 
higher heating value for natural gas as outlined in EPA Method 19.  The results from the 
analyses were used with the measured emission concentrations to calculate mass 
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emission rates in lb/hr and lb/MMBtu.  Example calculations were presented in the final 
report. 
 
During the particulate matter and PAH tests, volumetric flow rates and moisture content 
were determined using EPA Methods 2 and 4 in conjunction with each test.  The 
measured flow rates were used to calculate particulate matter emissions in lb/hr. 

4.4.10 Fuel Analysis 
 
PEC was responsible for conducting fuel analysis for HHV and LHV per Condition 48 of 
Permit 06-AFC-5.  The plant was also responsible for fuel sulfur analysis, to demonstrate 
compliance with Condition 49 of the permit.  The results for the analysis can be found in 
the appendices. 

4.4.11 Process Data 

The plant’s unit operating data were used to document process conditions during the test 
runs.  Unit operating data were provided by PEC personnel.  Data presented in this report 
include fuel flow rates, steam production, and power output to document load conditions.  
The data also included CEMS data during the RATA runs required to calculate relative 
accuracy results.  Avogadro provided barometric pressure and ambient temperature data 
throughout the day. 
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SECTION 5.0 
 

RESULTS 

The average test results are presented and compared to their respective permit limits or 
performance specifications in Tables 1-1 through 1-10 in the Introduction section of this 
report.  Emissions have been reported in units consistent with the permit limits.  The test 
results indicate compliance with the permit limits and the CEMS performance 
specifications. 
 
The results of the individual test runs are presented in Tables 5-1 through 5-15 as listed 
below.  
 

Turbine Unit 1 
 PM emissions: Table 5-1 
 Gaseous (NOX, CO, SOX, NH3, & VOC) emissions: Table 5-2 

 
Turbine Unit 2 

 PM emissions: Table 5-3 
 Gaseous (NOX, CO, SOX, NH3, & VOC) emissions: Table 5-4 
 NOx, CO, & VOC startup emissions: Table 5-5 
 NOx, CO, & VOC shutdown emissions: Table 5-6 
 PAH emissions: Table 5-7 & 5-8 
 TO-15 emissions: Table 5-9 & 5-10 
 Formaldehyde emissions: Table 5-11 

 
Turbine Unit 3 

 PM emissions: Table 5-12 
 Gaseous (NOX, CO, SOX, NH3, & VOC) emissions: Table 5-13 

 
Turbine Unit 4 

 PM emissions: Table 5-14 
 Gaseous (NOX, CO, SOX, NH3, & VOC) emissions: Table 5-15 

 
Generic descriptions of the test methods are located in Appendix A.  A summary of our 
quality assurance program, our CARB certifications, and our equipment calibration data 
are included in Appendix B.  Supporting data sets are provided in Appendix C.  Field 
data sheets are presented in Appendix D.  Laboratory reports are located in Appendix E 
and result calculations in Appendix F.  A copy of the applicable permit is presented in 
Appendix G. 
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TABLE 5-1 
TURBINE UNIT 1 
PM EMISSIONS 

FULL LOAD 
PANOCHE ENERGY CENTER 

Parameter 1-PM-1 2-PM-1 3-PM-1 Average 

Date: 4/30/09 5/1/09 5/1/09 -- 
Time: 1711-1923 0803-1423 1455-1702 -- 

Process Data:     
Gas turbine gross load, MW 105.1 105.1 104.9 105.1 
Fuel flow rate, scfh 872,700 873,267 873,333 873,000 

Stack Gas Data:     
O2, % volume dry 13.16 13.13 13.09 13.13 
CO2, % volume dry 4.56 4.59 4.60 4.58 
Stack gas temperature, ºF 767.7 755.3 776.0 766.3 
Stack gas moisture, % volume 10.96 10.58 11.05 10.86 
Stack gas flow rate, dscfm 360,233  370,586  357,800  362,873  

Filterable PM10:     
grains/dscf 0.0000  0.0001  0.0000  0.0001 
lb/hr 0.10  0.46  0.09  0.21  
lb/MMBtu 0.000  0.000  0.000  0.000  

Condensable PM10:     
grains/dscf 0.0005  0.0006  0.0011  0.0007 
lb/hr 1.60  1.84  3.50  2.31 
lb/MMBtu 0.002  0.002  0.004  0.002  

Total PM10     
grains/dscf 0.0005  0.0007  0.0012  0.0008 
lb/hr 1.70  2.29  3.59  2.53  
lb/MMBtu 0.002  0.002  0.004  0.003  

Note: 1) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined in EPA Methods 2 and 4 
respectively. 
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TABLE 5-2 
TURBINE UNIT 1 

GASEOUS EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter Run 1 Run 2 Run 3 Averages 

Date: 4/30/09 4/30/09 4/30/09 -- 
Time: 1714-1755 1809-1843 1852-1926 -- 
Process Data:     

Gas turbine gross load, MW 105.1 105.1 105.1 105.1 
Fuel flow rate, scfh 872,300  872,900  872,900  872,700  

Stack Gas Data:     
O2, % volume dry 13.17  13.17  13.16  13.17  
CO2, % volume dry 4.58  4.57  4.56  4.57  
Stack gas temperature, ºF 767.7 767.7 767.7 767.7 
Stack gas moisture, % volume 10.96 10.96 10.96 10.96 
Stack gas flow rate, dscfm 337,800  338,033  337,596  337,810  

Carbon Monoxide:     
ppm volume dry 4.2  2.8  2.3  3.1  
ppm @ 15% O2 3.2  2.1  1.7  2.4  
lb/hr 6.30  4.16  3.40  4.62  
lb/MMBtu 0.007  0.005  0.004  0.005  

Nitrogen Oxides:     
ppm volume dry 2.8  2.5  2.4  2.6  
ppm @ 15% O2 2.1  1.9  1.8  2.0  
lb/hr as NO2 6.79  6.22  5.89  6.30  
lb/MMBtu as NO2 0.008  0.007  0.007  0.007  

Sulfur Oxides:     
grains/100 scf (fuel content) 0.059  0.059  0.059  0.059  
ppm volume dry 0.0  0.0  0.0  0.0  
ppm @ 15% O2 0.0  0.0  0.0  0.0  
lb/hr as SO2 0.15  0.15  0.15  0.15  
lb/MMBtu as SO2 0.000  0.000  0.000  0.000  

Volatile Organic Compounds:     
ppm volume dry as CH4 0.3 0.5 0.3 0.4 
ppm @ 15% O2 0.2 0.4 0.2 0.3 
lb/hr as CH4 0.22 0.45 0.23 0.30 
lb/MMBtu as CH4 0.000 0.001 0.000 0.000 

Ammonia:     
ppm volume dry 1.5  1.6  1.6  1.6  
ppm @ 15% O2 1.2  1.2  1.2  1.2  
lb/hr 1.40  1.48  1.47  1.45  
lb/MMBtu 0.002  0.002  0.002  0.002  

Note: 1) Stack gas flow rates were calculated using the appropriate fuel flow rates in accordance with EPA Method 19.   

2) Stack gas temperature and moisture data are derived from the concurrent particulate matter test run, 1-PM-1. 
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TABLE 5-3 
TURBINE UNIT 2 
PM EMISSIONS 

FULL LOAD 
PANOCHE ENERGY CENTER 

Parameter 1-PM-2 2-PM-2 3-PM-2 Average 

Date: 4/27/09 4/27/09 4/27/09 -- 
Time: 1050-1303 1330-1540 1612-1838 -- 

Process Data:     
Gas turbine gross load, MW 104.9 104.4 101.8 103.7 
Fuel flow rate, scfh 888,433 884,733 866,500 879,889 

Stack Gas Data:     
O2, % volume dry 13.12 13.12 13.16 13.13 
CO2, % volume dry 4.62 4.59 4.56 4.59 
Stack gas temperature, ºF 775.3 778.4 776.9 776.9 
Stack gas moisture, % volume 10.26 9.70 10.46 10.14 
Stack gas flow rate, dscfm 361,027  368,081  379,087  369,398  

Filterable PM10:     
grains/dscf 0.0000  0.0000  0.0000  0.0000 
lb/hr 0.04  0.05  0.13  0.07  
lb/MMBtu 0.000  0.000  0.000  0.000  

Condensable PM10:     
grains/dscf 0.0014  0.0009  0.0003  0.0008 
lb/hr 4.19  2.81  0.84  2.61 
lb/MMBtu 0.004  0.003  0.001  0.003  

Total PM10     
grains/dscf 0.0014  0.0009  0.0003  0.0009 
lb/hr 4.23  2.85  0.98  2.69  
lb/MMBtu 0.005  0.003  0.001  0.003  

Note: 1) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined in EPA Methods 2 and 4 

respectively. 
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TABLE 5-4 
TURBINE UNIT 2 

GASEOUS EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter Run 1 Run 2 Run 3 Averages 

Date: 4/27/09 4/27/09 4/27/09 -- 
Time: 1053-1135 1157-1227 1236-1306 -- 
Process Data:     

Gas turbine gross load, MW 104.9 105.0 104.8 104.9 
Fuel flow rate, scfh 887,800  889,400  888,100  888,433  

Stack Gas Data:     
O2, % volume dry 13.13  13.13  13.10  13.12  
CO2, % volume dry 4.68  4.59  4.59  4.62  
Stack gas temperature, ºF 775.3 775.3 775.3 775.3 
Stack gas moisture, % volume 10.26 10.26 10.26 10.26 
Stack gas flow rate, dscfm 341,857 342,649  340,833  341,780  

Carbon Monoxide:     
ppm volume dry 0.6  0.3  0.4  0.4  
ppm @ 15% O2 0.4  0.2  0.3  0.3  
lb/hr 0.85  0.45  0.55  0.61  
lb/MMBtu 0.001  0.000  0.001  0.001  

Nitrogen Oxides:     
ppm volume dry 2.8  2.8  3.1  2.9  
ppm @ 15% O2 2.1  2.1  2.3  2.2  
lb/hr as NO2 6.92  6.98  7.57  7.16  
lb/MMBtu as NO2 0.008  0.008  0.008  0.008  

Sulfur Oxides:     
grains/100scf 0.0591  0.0591  0.0591  0.0591  
ppm volume dry 0.0  0.0  0.0  0.0  
ppm @ 15% O2 0.0  0.0  0.0  0.0  
lb/hr as SO2 0.15  0.15  0.15  0.15  
lb/MMBtu as SO2 0.000  0.000  0.000  0.000  

Volatile Organic Compounds:     
ppm volume dry as CH4 0.2 0.2 0.2 0.2 
ppm @ 15% O2 0.1 0.2 0.1 0.2 
lb/hr as CH4 0.17 0.21 0.16 0.18 
lb/MMBtu as CH4 0.000 0.000 0.000 0.000 

Ammonia:     
ppm volume dry 3.8  3.4  3.3  3.5  
ppm @ 15% O2 2.9  2.6  2.5  2.7  
lb/hr 3.51  3.12  3.05  3.23 
lb/MMBtu 0.004  0.004  0.003  0.004  

Note: 1) Stack gas flow rates were calculated using the appropriate fuel flow rates in accordance with EPA Method 19.  

2)  Stack gas temperature and moisture data are derived from the concurrent particulate matter test run, 1-PM-2. 
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TABLE 5-5 
TURBINE UNIT 2 

NOX, CO, & VOC EMISSIONS 
STARTUP  

PANOCHE ENERGY CENTER 

Parameter Run 1 Run 2 Run 3 Averages 

Date: 4/28/09 4/28/09 4/29/09 -- 
Time: 0904-0918 1153-1205 0809-0823 -- 

Process Conditions:     
Gas turbine gross load, MW 74.1 69.1 60.0 67.7 
Fuel flow rate, scfh 632,700 582,200 589,900 601,600 

Stack Gas Data:     
O2, % volume dry 15.16 15.77 17.19 16.04 
CO2, % volume dry 3.41 3.13 2.36 2.97 
Stack gas flow rate, dscfm* 271,830 261,151 255,923 262,968 

Carbon Monoxide:     
ppm volume dry 13.1 6.0 7.3 8.8 
ppm @ 15% O2* 38.5 19.7 24.6 27.6 
lb/hr* 7.52 4.25 5.11 5.63 
lb/MMBtu* 0.030 0.015 0.026 0.024 

Nitrogen Oxides:     
ppm volume dry 22.2 19.7 13.4 18.4 
ppm @ 15% O2* 20.1 17.8 12.8 16.9 
lb/hr as NO2* 47.62 38.64 42.12 42.78 
lb/MMBtu as NO2* 0.051 0.050 0.048 0.050 

Volatile Organic Compounds:     
ppm volume dry as CH4 0.7 0.7 1.2 0.9 
ppm @ 15% O2* 0.7 0.7 2.0 1.1 
lb/hr as CH4* 0.44 0.42 0.56 0.47 
lb/MMBtu as CH4* 0.002 0.002 0.004 0.003 

Note: 1) Results presented here were calculated on a minute by minute basis for the test runs.  The average of those calculations are 
presented in this table. 
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TABLE 5-6 
TURBINE UNIT 2 

NOX, CO, & VOC EMISSIONS 
SHUTDOWN 

PANOCHE ENERGY CENTER 

Parameter Run 1 

Date: 4/29/09 
Time: 1821-1835 

Process Conditions:  
Gas turbine gross load, MW 23.6 
Fuel flow rate, scfh 213,900 

Stack Gas Data:  
O2, % volume dry 17.04 
CO2, % volume dry* 2.35 
Stack gas flow rate, dscfm* 117,793 

Carbon Monoxide:  
ppm volume dry 1.4 
ppm @ 15% O2* 3.9 
lb/hr* 0.58 
lb/MMBtu* 0.005 

Nitrogen Oxides:  
ppm volume dry 1.6 
ppm @ 15% O2* 3.4 
lb/hr as NO2* 1.89 
lb/MMBtu as NO2* 0.006 

Volatile Organic Compounds:  
ppm volume dry as CH4 0.7 
ppm @ 15% O2* 1.1 
lb/hr as CH4* 0.22 
lb/MMBtu as CH4* 0.002 

Note: 1) Results presented here were calculated on a minute by minute basis for the test run.  The average of those calculations are 
presented in this table. 
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TABLE 5-7 
TURBINE UNIT 2 
PAH EMISSIONS 

FULL LOAD 
PANOCHE ENERGY CENTER 

Parameter 1-PAH-2 2-PAH-2 3-PAH-2 Average 

Date: 4/28/09 4/29/09 4/29/09 -- 
Time: 1237-1656 0900-1308 1348-1759 -- 

Process Data:     
Gas turbine gross load, MW 104.9 105.0 104.8 104.9 
Fuel flow rate, scfh 887,700  889,400  888,200  888,433  

Flue Gas Data:     
O2, % volume dry 13.18 13.17 13.14 13.16 
CO2, % volume dry 4.58 4.61 4.57 4.59 
Stack temperature, ºF 773.8 770.3 776.3 773.5 
H2O, % by volume 9.85 10.11 9.95 9.97 
Stack flow rate, dscfm 368,267 365,254 359,263 364,261 
Sample volume, dscf 149.28 146.76 144.87 146.97 

Benzo(a)anthracene:     
ng/dscm ND< 2.365 ND< 2.406 ND< 2.925 ND< 2.57  
lb/hr ND< 3.26E-06 ND< 3.29E-06 ND< 3.93E-06 ND< 3.49E-06 

Benzo(a)pyrene:     
ng/dscm ND< 2.365 ND< 2.406 ND< 2.437 ND< 2.40  
lb/hr ND< 3.26E-06 ND< 3.29E-06 ND< 3.28E-06 ND< 3.28E-06 

Benzo(b)fluoranthene:     
ng/dscm 4.210 ND< 2.406 ND< 24.37 < 10.33  
lb/hr 5.80E-06 ND< 3.29E-06 ND< 3.28E-05 < 1.40E-05 

Benzo(k)fluoranthene:     
ng/dscm ND< 2.365 ND< 2.406 ND< 2.437 ND< 2.40  
lb/hr ND< 3.26E-06 ND< 3.29E-06 ND< 3.28E-06 ND< 3.28E-06 

Note: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at the reporting limit.   
 2) Results denoted with a “<” symbol had a minimum of one fraction below the detection limit but not all.   
 3) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined in EPA Methods 2 and 4 

respectively.   
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TABLE 5-8 
TURBINE UNIT 2 

PAH EMISSIONS (CONTINUED) 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter 1-PAH-2 2-PAH-2 3-PAH-2 Average 

Date: 4/28/09 4/29/09 4/29/09 -- 
Time: 1237-1656 0900-1308 1348-1759 -- 

Process Data:     
Gas turbine gross load, MW 104.9 105.0 104.8 104.9 
Fuel flow rate, scfh 887,700  889,400  888,200  888,433  

Flue Gas Data:     
O2, % volume dry 13.18 13.17 13.14 13.16 
CO2, % volume dry 4.58 4.61 4.57 4.59 
Stack temperature, ºF 773.8 770.3 776.3 773.5 
H2O, % by volume 9.85 10.11 9.95 9.97 
Stack flow rate, dscfm 368,267 365,254 359,263 364,261 
Sample volume, dscf 149.28 146.76 144.87 146.97 

Chrysene:     
ng/dscm ND< 2.365 ND< 2.406 ND< 24.37 ND< 9.71  
lb/hr ND< 3.26E-06 ND< 3.29E-06 ND< 3.28E-05 ND< 1.31E-05 

Dibenzo(a,h)anthracene:     
ng/dscm ND< 2.365 ND< 2.406 ND< 2.437 ND< 2.40  
lb/hr ND< 3.26E-06 ND< 3.29E-06 ND< 3.28E-06 ND< 3.28E-06 

Indeno(1,2,3-cd)pyrene:     
ng/dscm 11.83 ND< 2.406 ND< 2.437 < 5.56  
lb/hr 1.63E-05 ND< 3.29E-06 ND< 3.28E-06 < 7.62E-06 

Naphthalene:     
ng/dscm ND< 233.0 ND< 240.1 ND< 240.1 ND< 237.73  
lb/hr ND< 3.21E-04 ND< 3.23E-04 ND< 3.23E-04 ND< 3.22E-04 

TOTAL PAH:     
ng/dscm < 260.9 ND< 253.8 ND< 301.5 < 272.1 
lb/hr < 3.59E-04 ND< 3.46E-04 ND< 4.06E-04 < 3.70E-04 

Note: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at the reporting limit.   
 2) Results denoted with a “<” symbol had a minimum of one fraction below the detection limit but not all.   
 3) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined in EPA Methods 2 and 4 

respectively.   
 4) Total PAH is the summation of naphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene. 
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TABLE 5-9 
TURBINE UNIT 2 

VOLATILE HAPs EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter 1-HAP 2-HAP 3-HAP Average 

Date: 4/28/09 4/29/09 4/29/09 -- 
Time: 1237-1337 0900-1000 1348-1448 -- 

Process Data:     
Gas turbine gross load, MW 104.9 105.0 104.8 104.9 
Fuel flow rate, scfh 887,700  889,400  888,200  888,433  

Flue Gas Data:     
O2, % volume dry 13.18 13.17 13.14 13.16 
CO2, % volume dry 4.58 4.61 4.57 4.59 
Stack temperature, ºF 773.8 770.3 776.3 773.5 
H2O, % by volume 9.85 10.11 9.95 9.97 
Stack flow rate, dscfm 368,267  365,254  359,263  364,261  

1,3-Butadiene:     
µg/dscm ND< 1.90 ND< 1.80 ND< 1.90 ND< 1.87 
lb/hr ND< 0.003 ND< 0.002 ND< 0.003 ND< 0.003 

Benzene:     
µg/dscm ND< 2.80 ND< 2.70 ND< 2.70 ND< 2.73 
lb/hr ND< 0.004 ND< 0.004 ND< 0.004 ND< 0.004 

Ethyl Benzene:     
µg/dscm ND< 3.80 ND< 3.60 ND< 3.70 ND< 3.70 
lb/hr ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 

Hexane:     
µg/dscm ND< 3.00 ND< 3.00 ND< 3.00 ND< 3.00 
lb/hr ND< 0.004 ND< 0.004 ND< 0.004 ND< 0.004 

Notes: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at the reporting limit.   
 2) Stack gas data is derived from the concurrent PAH test runs.  
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TABLE 5-10 
TURBINE UNIT 2 

VOLATILE HAPs EMISSIONS (CONTINUED) 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter 1-HAP 2-HAP 3-HAP Average 

Date: 4/28/09 4/29/09 4/29/09 -- 
Time: 1237-1337 0900-1000 1348-1448 -- 

Process Data:     
Gas turbine gross load, MW 104.9 105.0 104.8 104.9 
Fuel flow rate, scfh 887,700  889,400  888,200  888,433  

Flue Gas Data:     
O2, % volume dry 13.18 13.17 13.14 13.16 
CO2, % volume dry 4.58 4.61 4.57 4.59 
Stack temperature, ºF 773.8 770.3 776.3 773.5 
H2O, % by volume 9.85 10.11 9.95 9.97 
Stack flow rate, dscfm 368,267  365,254  359,263  364,261  

Propylene:     
µg/dscm ND< 6.04 ND< 6.04 ND< 6.04 ND< 6.04 
lb/hr ND< 0.008 ND< 0.008 ND< 0.008 ND< 0.008 

Propylene Oxide:     
µg/dscm ND< 8.34 ND< 8.34 ND< 8.34 ND< 8.34 
lb/hr ND< 0.011 ND< 0.011 ND< 0.011 ND< 0.011 

Toluene:     
µg/dscm ND< 3.20 ND< 3.20 ND< 3.20 ND< 3.20 
lb/hr ND< 0.004 ND< 0.004 ND< 0.004 ND< 0.004 

m,p-Xylene:     
µg/dscm ND< 3.80 ND< 3.60 ND< 3.70 ND< 3.70 
lb/hr ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 

o-Xylene:     
µg/dscm ND< 3.80 ND< 3.60 ND< 3.70 ND< 3.70 
lb/hr ND< 0.005 ND< 0.005 ND< 0.005 ND< 0.005 

Notes: 1) Results denoted with a “ND<” symbol were below the detection limit and are presented here at the reporting limit.   
 2) Stack gas data is derived from the concurrent PAH test runs.  
 3) The lab analysis reported propylene and propylene oxide below the detection limit as tentatively identified compounds 

(TICs) with no reporting limit.  The reporting limit in terms of µg/dscm was estimated using the highest reporting limit 
given by the laboratory report and the corresponding molecular weights.  Results were calculated using the estimated 
reporting limit and are presented here in italics.  Please refer to Appendix E.6 for further details. 
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TABLE 5-11 
TURBINE UNIT 2 

ALDEHYDE EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter Form-1 Form-2 Form-3 Average 

Date: 4/28/09 4/29/09 4/29/09 -- 
Time: 1308-1708 0914-1314 1402-1802 -- 

Process Data:     
Gas turbine gross load, MW 104.9 105.0 104.8 104.9 
Fuel flow rate, scfh 887,700  889,400  888,200  888,433  

Flue Gas Data:     
O2, % volume dry 13.18 13.17 13.14 13.16 
CO2, % volume dry 4.58 4.61 4.57 4.59 
Stack temperature, ºF 773.8 770.3 776.3 773.5 
H2O, % by volume 9.85 10.11 9.95 9.97 
Stack flow rate, dscfm 368,267  365,254  359,263  364,261  

Formaldehyde:     
µg/dscm 15.24  < 14.23  < 11.88  < 13.78  
lb/hr 2.10E-02 < 1.95E-02 < 1.60E-02 < 1.88E-02 

Acetaldehyde:     
µg/dscm ND< 11.08  ND< 11.08  ND< 11.08  ND< 11.08  
lb/hr ND< 1.53E-02 ND< 1.52E-02 ND< 1.49E-02 ND< 1.51E-02 

Acrolein:     
µg/dscm ND< 11.08  ND< 11.08  ND< 11.08  ND< 11.08  
lb/hr ND< 1.53E-02 ND< 1.52E-02 ND< 1.49E-02 ND< 1.51E-02 

Note: 1) Stack gas data is derived from the concurrent PAH test runs.   
 2) Formaldehyde, acetaldehyde, and acrolein results presented are non-blank corrected.   
 3) Results denoted with a “ND<” symbol were below the detection limit and are presented here at the reporting limit.   
 4) Results denoted with a “<” symbol had a minimum of one fraction below the detection limit but not all. 
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TABLE 5-12 
TURBINE UNIT 3 
PM EMISSIONS 

FULL LOAD 
PANOCHE ENERGY CENTER 

Parameter 1-PM-3 2-PM-3 3-PM-3 Average 

Date: 4/23/09 4/23/09 4/23/09 -- 
Time: 1005-1215 1255- 1620-1836 -- 

Process Data:     
Gas turbine gross load, MW 105.1 104.8 104.2 104.7 
Fuel flow rate, scfh 880,733 879,867 874,200 878,267 

Stack Gas Data:     
O2, % volume dry 13.10 13.08 13.07 13.09 
CO2, % volume dry 4.60 4.61 4.61 4.61 
Stack gas temperature, ºF 774.2 776.6 777.0 775.9 
Stack gas moisture, % volume 11.18 11.10 11.76 11.35 
Stack gas flow rate, dscfm 348,593 346,644 339,374 344,871 

Filterable PM10:     
grains/dscf 0.0030 0.0003 0.0002 0.0012 
lb/hr 9.08 1.03 0.64 3.58 
lb/MMBtu 0.010 0.001 0.001 0.004 

Condensable PM10:     
grains/dscf 0.0007 0.0004 0.0003 0.0005 
lb/hr 2.08 1.20 0.89 1.39 
lb/MMBtu 0.002 0.001 0.001 0.002 

Total PM10:     
grains/dscf 0.0037 0.0008 0.0005 0.0017 
lb/hr 11.16 2.23 1.53 4.98 
lb/MMBtu 0.012 0.002 0.002 0.005 

Note: 1) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined in EPA Methods 2 and 4 
respectively. 
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TABLE 5-13 
TURBINE UNIT 3 

GASEOUS EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter Run 1 Run 2 Run 3 Averages 
Date: 4/23/09 4/23/09 4/23/09 -- 
Time: 1010-1040 1100-1130 1145-1215 -- 
Process Data:     

Gas turbine gross load, MW 105.1 105.1 105.0 105.1 
Fuel flow rate, scfh 880,000 880,700 881,500 880,733 

Stack Gas Data:     
O2, % volume dry 13.14 13.09 13.08 13.10 
CO2, % volume dry 4.57 4.61 4.62 4.60 
Stack gas temperature, ºF 774.2 774.2 774.2 774.2 
Stack gas moisture, % volume 11.18 11.18 11.18 11.18 
Stack gas flow rate, dscfm 339,465 337,560 337,434 338,153 

Carbon Monoxide:     
ppm volume dry 1.0 0.9 1.4 1.1 
ppm @ 15% O2 0.8 0.7 1.1 0.9 
lb/hr 1.53 1.40 2.16 1.70 
lb/MMBtu 0.002 0.002 0.002 0.002 

Nitrogen Oxides:     
ppm volume dry 2.9 2.9 3.0 2.9 
ppm @ 15% O2 2.2 2.2 2.2 2.2 
lb/hr as NO2 7.27 7.14 7.29 7.23 
lb/MMBtu as NO2 0.008 0.008 0.008 0.008 

Sulfur Oxides:     
grains/100scf 0.0591 0.0591 0.0591 0.0591 
ppm volume dry 0.0 0.0 0.0 0.0 
ppm @ 15% O2 0.0 0.0 0.0 0.0 
lb/hr as SO2 0.15 0.15 0.15 0.15 
lb/MMBtu as SO2 0.000 0.000 0.000 0.000 

Volatile Organic Compounds:     
ppm volume dry as CH4 0.3 1.1 0.2 0.5 
ppm @ 15% O2 0.2 0.8 0.1 0.4 
lb/hr as CH4 0.25 0.90 0.16 0.44 
lb/MMBtu as CH4 0.000 0.001 0.000 0.000 

Ammonia:     
ppm volume dry 3.0 2.9 2.9 2.9 
ppm @ 15% O2 2.2 2.2 2.2 2.2 
lb/hr 2.70 2.67 2.61 2.66 
lb/MMBtu 0.003 0.003 0.003 0.003 

Note: 1) Stack gas flow rates were calculated using the appropriate fuel flow rates in accordance with EPA Method 19.   

2) Stack gas temperature and moisture data are derived from the concurrent particulate matter test run, 1-PM-3. 
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TABLE 5-14 
TURBINE UNIT 4 
PM EMISSIONS 

FULL LOAD 
PANOCHE ENERGY CENTER 

Parameter 1-PM-4 2-PM-4 3-PM-4 Average 

Date: 4/24/09 4/24/09 4/24/09 -- 
Time: 0955-1203 1225-1433 1500-1720 -- 

Process Data:     
Gas turbine gross load, MW 103.5 102.5 102.9 103.0 
Fuel flow rate, scfh 866,900 861,400 863,833 864,044 

Stack Gas Data:     
O2, % volume dry 13.31 13.26 13.28 13.28 
CO2, % volume dry 4.51 4.52 4.51 4.51 
Stack gas temperature, ºF 774.3 776.8 775.9 775.7 
Stack gas moisture, % volume 10.51 10.38 10.08 10.32 
Stack gas flow rate, dscfm 359,079 349,837 356,248 355,055 

Filterable PM10:     
grains/dscf 0.0002 0.0001 0.0001 0.0002 
lb/hr 0.74 0.38 0.37 0.49 
lb/MMBtu 0.001 0.000 0.000 0.001 

Condensable PM10:     
grains/dscf 0.0003 0.0021 0.0017 0.0014 
lb/hr 0.86 6.32 5.22 4.13 
lb/MMBtu 0.001 0.007 0.006 0.005 

Total PM10     
grains/dscf 0.0005 0.0022 0.0018 0.0015 
lb/hr 1.60 6.69 5.59 4.63 
lb/MMBtu 0.002 0.007 0.006 0.005 

Note: 1) Stack gas flow rates were calculated using pitot measurements and moisture content as outlined in EPA Methods 2 and 4 
respectively. 
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TABLE 5-15 
TURBINE UNIT 4 

GASEOUS EMISSIONS 
FULL LOAD 

PANOCHE ENERGY CENTER 

Parameter Run 1 Run 2 Run 3 Averages 

Date: 4/24/09 4/24/09 4/24/09 -- 
Time: 0915-0945 1009-1039 1100-1130 -- 
Process Data:     

Gas turbine gross load, MW 105.0 102.9 102.6 103.5 
Fuel flow rate, scfh 875,900 863,300 861,500 866,900 

Stack Gas Data:     
O2, % volume dry 13.33 13.31 13.31 13.32 
CO2, % volume dry 4.49 4.49 4.51 4.50 
Stack gas temperature, ºF 774.3 774.3 774.3 774.3 
Stack gas moisture, % volume 10.51 10.51 10.51 10.51 
Stack gas flow rate, dscfm 346,364 340,482 339,772 342,206 

Carbon Monoxide:     
ppm volume dry 1.1  0.4  0.4  0.6  
ppm @ 15% O2 0.8  0.3  0.3  0.5  
lb/hr 1.64  0.59  0.61  0.95  
lb/MMBtu 0.002  0.001  0.001  0.001  

Nitrogen Oxides:     
ppm volume dry 2.8  3.5  2.9  3.1  
ppm @ 15% O2 2.2  2.8  2.3  2.4  
lb/hr as NO2 6.98  8.77  7.27  7.67  
lb/MMBtu as NO2 0.008  0.010  0.008  0.009  

Sulfur Oxides:     
grains/100scf 0.0591  0.0591  0.0591  0.0591  
ppm volume dry 0.0  0.0  0.0  0.0  
ppm @ 15% O2 0.0  0.0  0.0  0.0  
lb/hr as SO2 0.15  0.15  0.15  0.15  
lb/MMBtu as SO2 0.000  0.000  0.000  0.000  

Volatile Organic Compounds:     
ppm volume dry as CH4 0.3 0.1 0.2 0.2 
ppm @ 15% O2 0.3 0.1 0.2 0.2 
lb/hr as CH4 0.29 0.12 0.19 0.20 
lb/MMBtu as CH4 0.000 0.000 0.000 0.000 

Ammonia:     
ppm volume dry 3.0  2.6  3.5  3.0  
ppm @ 15% O2 2.3  2.0  2.7  2.4  
lb/hr 2.81  2.41  3.20  2.80  
lb/MMBtu 0.003  0.003  0.004  0.003  

Note: 1) Stack gas flow rates were calculated using the appropriate fuel flow rates in accordance with EPA Method 19.  

2) Stack gas temperature and moisture data are derived from the concurrent particulate matter test run, 1-PM-4. 

 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
January 5, 2012 

 
 
Mr. Gerardo Rios 
Chief, Permits Office 
U.S. EPA Region 9 
75 Hawthorne Street 
San Francisco, CA  94105 
 
 
Subject:  Pio Pico Energy Center PSD Permit Application 
   Modeling Questions  
   
  
 
Dear Mr. Rios: 
 
As requested by EPA in the December 9, 2011 meeting between representatives of EPA 
and Pio Pico Energy Center, LLC (Applicant), we are herein submitting additional 
information on behalf of Applicant.  Specifically, EPA requested additional analysis and 
information to support the modeling performed for the Pio Pico PSD Permit Application.   
 
It should be noted that Applicant submitted the proposed modeling protocol for the Pio 
Pico Energy Center (Project) to EPA on December 1, 2010, with a request for review and 
comment, consistent with EPA’s policy encouraging early consultation on modeling 
issues.1  EPA did not respond to Applicant’s request.  In the absence of any questions or 
concern expressed by EPA regarding the protocol, the Applicant proceeded with 
modeling and analysis consistent with the protocol, and has expended considerable time 
and effort in reliance on EPA’s tacit approval.   
 
 
Data Substitution 
 
Comment:  Provide tables showing the measured data (prior to data substitution). 
 
Response:  The requested information has been prepared by the San Diego Air Pollution 
Control District (District), and is included on the enclosed disk. 
 
 
Meteorological Data 
  
Comment:  Justify the use of Otay Mesa meteorological data to characterize conditions 
in the project area. 
                                                 
1 Appendix W, Section 10.2.1: “[e]very effort should be made by the Regional Office to meet with all 
parties involved in a SIP revision or a PSD permit application prior to the start of any work on such a 
project.  During this meeting, a protocol should be established between the preparing and reviewing parties 
to define the procedures to be followed, the data to be collected, the model to be used, and the analysis of 
the source and concentration data.” 

 

 
 

sierra 
research 
 

1801 J Street 
Sacramento, CA  95811 
Tel: (916) 444-6666 
Fax: (916) 444-8373 

Ann Arbor, MI 
Tel: (734) 761-6666 
Fax: (734) 761-6755 
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Response:  The following discussion is based on criteria described in Section 3.1 
(Representativeness) in EPA’s Meteorological Monitoring Guidance for Regulatory 
Modeling Applications (February 2000).  
 
The guidance states that “Representativeness has been defined 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.’”  The guidance indicates that “a quantitative method does not exist for 
determining representativeness absolutely.”  There are no generally accepted analytical or 
statistical techniques to determine representativeness of meteorological data or 
monitoring sites.  
 
In general, for use in air quality modeling applications, meteorological data should be 
representative of conditions affecting the transport and dispersion of pollutants in the 
“area of interest” as determined by the locations of the sources and receptors being 
modeled.  For this project, the “area of interest” includes the project site and the 
significant impact area (the area where screening modeling predicts project impact of any 
pollutant above Significant Impact Levels). 
 
In steady-state modeling applications, one typically focuses on the meteorological 
conditions at the release height of the source or sources, or the plume height in the case of 
buoyant sources.  Representativeness for steady-state modeling applications must 
necessarily be assessed in concert with the steady-state assumption that meteorological 
conditions are constant within the space-time domain of the application; as typically 
applied, measurements for a single location, somewhere near the source, are assumed to 
apply, without change, at all points in the modeling domain.  
 
As can be seen in Figure 1, the Project site, the Otay Mesa monitoring site, and Brown 
Airfield, from whose meteorological monitoring station the few substituted 
meteorological data were obtained, are all situated on the same flat mesa within three 
miles of each other.  The Otay Mesa monitoring site is less than two miles from the 
project site.  Air flow over all three locations is sufficiently identical to consider 
meteorological data monitored at the International Border Crossing to represent the 
meteorological conditions at the project site (see wind roses for Otay Mesa and Brown 
Airfield monitoring data in Figures 2 and 3, respectively).  Wind speeds at the Otay Mesa 
monitoring site are somewhat slower than those at Brown Airfield, leading to more 
conservative air quality concentrations computed by AERMOD from Project emissions. 
 
Consistency would call for site selection criteria consistent with the steady-state 
assumption; i.e., to the extent possible, sites should perhaps be selected such that factors 
that cause spatial variations in meteorological conditions are invariant over the spatial 
domain of the application, whatever that might be.  Such factors would include surface 
characteristics such as ground cover, surface roughness, the presence or absence of water 
bodies, etc.  Similarly, the representativeness of existing third-party databases should be 
judged, in part, by comparing the surface characteristics in the vicinity of the 
meteorological monitoring site with the surface characteristics that generally describe the 
analysis domain.   
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Figure 1 
PPEC Project Site and Vicinity 
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Figure 2 
Wind Rose, Otay Mesa International Border Crossing Meteorological 

Monitoring Station, 2006-2008 
 

 



Gerardo Rios -5- January 5, 2012 

Figure 3 
Wind Rose, Brown Field Meteorological Monitoring Station, 2006-2008 

 

 
  



Gerardo Rios -6- January 5, 2012 

The surface characteristics around the Otay Mesa meteorological station at the 
International Border Crossing and the project site are shown in Table 1.   
 
 

Table 1:  Otay Mesa Meteorological Station Surface Characteristicsa 
 

Month Sector Alb Bo Zob 
1 1 0.18 1.09 0.7 
2 1 0.18 1.09 0.7 
3 1 0.16 0.65 0.7 
4 1 0.16 0.65 0.7 
5 1 0.18 0.70 0.7 
6 1 0.18 0.70 0.7 
7 1 0.18 0.70 0.7 
8 1 0.18 0.70 0.7 
9 1 0.18 0.70 0.7 
10 1 0.18 1.09 0.7 
11 1 0.18 1.09 0.7 
12 1 0.18 1.09 0.7 
     

Sector = 360 degrees, Alb = Albedo, Bo = Bowen Ratio, and Zo = surface roughness. 
 

 a Used in AERMET for AERMOD Air Dispersion Modeling. 
 b Values adjusted by SDAPCD from the AERSURFACE values of 0.2. 

 
Table 2:  “Area of Interest” Surface Characteristicsa 

 
Month Sector Alb Bo Zo 

1 1 0.17 1.26 0.5 
2 1 0.17 1.26 0.5 
3 1 0.17 0.85 0.5 
4 1 0.17 0.85 0.5 
5 1 0.17 0.76 0.5 
6 1 0.17 0.76 0.5 
7 1 0.17 0.76 0.5 
8 1 0.17 0.76 0.5 
9 1 0.17 0.76 0.5 
10 1 0.17 1.26 0.5 
11 1 0.17 1.26 0.5 
12 1 0.17 1.26 0.5 
     

Sector = 360 degrees, Alb = Albedo, Bo = Bowen Ratio, and Zo = surface roughness. 
 

 a Area immediately east of project site.  Values generated using AERSURFACE. 
. 
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The data in Table 1 were developed by the District with guidance methodology described 
in its February 3, 2011 email  (see Attachment D), as follows: 
 

The recommended approach for processing digitized land cover data to determine 
the effective Bowen ratio and Albedo for input to AERMET is to average the 
surface characteristics across a representative domain without any direction or 
distance dependency. The recommended default domain is a 10km by 10km region 
centered on the measurement site.  A domain representative of the application site 
may be more appropriate for some applications, particularly if the majority of 
sources are elevated releases.   
 
For this project we chose to use the proposed Pio Pico facility location as the 
center of the domain used in determination of the Bowen Ratios and Albedos on a 
monthly basis since the proposed facility is comprised of elevated sources.  
 AERSURFACE was used for this purpose.  We modify the seasonal categories for 
San Diego County for input to the AERSURFACE program as follows: 

o Transitional Spring:  March and April 
o Midsummer: May, June, July, August, September 
o Autumn with unharvested cropland: October, November, 

December, January, February 
 
Since AERSUFACE currently uses a Land Use data base from 1992, and does not 
take buildings in to account, we then modified the Surface Roughness value 
determined for the actual Meteorological tower location (SDAPCD Otay 
monitoring station), which is located approximately 1.8 miles SW of the proposed 
facility site.  The value obtained using AERSURFACE was approximately 0.2.  
 We replaced this with a Surface Roughness value of 0.7 based on a review of 
aerial photos for the area.  We feel that this better represents the vicinity of the 
Meteorological tower as a light industrial and residential area that includes 
northern Mexico and the U.S border area.2 

 
For comparison, average surface characteristics were developed using AERSURFACE 
for the 10 km by 10 km analysis domain with its western border near the project site, and 
its southeast corner close to the U.S.-Mexico border (see Figure 4).  This domain covers 
most of the significant impact area, including the areas with the highest impacts.  It 
therefore best represents the “area of interest” for the project.  The results are shown in 
Table 2. 

 

                                                 
2 Email from Ralph DeSiena (District) to Eric Walther (Sierra Research), February 3, 2011. 
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Figure 4 
Location of Domain Representing Area of Interest  

for Surface Characteristic Analysis 
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Surface characteristics affect modeling results.3  As shown in Tables 1 and 2, the albedos 
for the two domains are very similar (0.16 - 0.18 for the Otay Mesa meteorological 
station, and 0.17 for the area of interest).  The Bowen Ratios in Table 2 are consistently 
slightly higher than the Bowen Ratios in Table 1, reflecting a small difference between 
surface moisture present in the light industrial and residential area surrounding the Otay 
Mesa Station and in the relatively uniform sparse desert ground cover/vegetation that 
characterizes the area of interest.  The higher the Bowen Ratio, the dryer the ground 
surface, and the less latent heat transfer contributes to overall heat flux from convective 
turbulence (i.e., the more sensible heat transfer contributes to overall heat flux from 
convective turbulence).  Increasing this surface characteristic causes a small increase in 
the calculated ground-level concentration.4  The surface roughness difference between 
0.7 and 0.5 meters in the two tables, respectively, is similar, with both values determined 
to be in the same Category 2 (medium roughness) according to the Texas Commission on 
Environmental Quality.5   For 35 meter stacks, the higher the surface roughness, the 
higher the concentration.    
 
In summary, the albedo for the meteorological station is essentially the same for the area 
of interest; the Bowen Ratios at the meteorological station are consistently lower than for 
the area of interest, which would tend to lower maximum modeled concentrations; and 
the surface roughness is higher at the meteorological station than for the area of interest, 
which would tend to increase modeled concentrations.  Overall, comparison of the 
surface characteristics at the meteorological monitoring site with the surface 
characteristics in the area of interest supports the use of the Otay Mesa border 
station meteorological data as representative.  
 
Using EPA guidance as a basis, the factors listed below were considered in the 
determination of representativeness: 
 

 In general, the representativeness of the meteorological data used in an air 
quality modeling analysis is dependent on the proximity of the meteorological 
monitoring site to the “area-of-interest.”  As previously indicated, the source of 
the meteorological data used in this analysis is two miles from the project site 
away with no intervening structures, hills, or water bodies that might significantly 
affect meteorological conditions.  Factor weighs in favor of considering the 
data representative. 
 

 Spatial representativeness of the data will almost always be adversely affected 
(degraded) by increasing the distance between the sources and receptors 
(increasing the size of the area-of-interest).  This is inevitable in a steady-state 

                                                 
3 The qualitative description of the effects of surface characteristics on modeling results are from T.G. 
Grosch and R.F. Lee, “Sensitivity of the AERMOD Air Quality Model to the Selection of Land Use 
Parameters,” http://www.environmental-
expert.com/Files%5C20658%5Carticles%5C4842%5Ctp_wessex99.pdf 
4 Grosch and Lee. Ibid. 
5 Texas Commission on Environmental Quality, “AERMOD Training,” 
http://www.cabq.gov/airquality/pdf/tceqsfcroughnessguidance.pdf, accessed December 22, 2011. 
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model, and provides no basis for distinguishing between one set of data and 
another.  Factor is neutral with regard to considering the data representative. 
 

 Although proximity of the meteorological monitoring site is an important factor, 
representativeness is not simply a function of distance. In some instances, even 
though meteorological data are acquired at the location of the pollutant source, 
they may not correctly characterize the important atmospheric dispersion 
conditions; e.g., dispersion conditions affecting sources located on the coast are 
strongly affected by off-shore air/sea boundary conditions - data collected at the 
source would not always reflect these conditions.  The source of meteorological 
data, the project site, and the area-of-interest are all located well inland, in close 
proximity to each other, and have surface characteristics that are similar to each 
other.  Factor weighs in favor of considering the data representative. 
 

 Representativeness is a function of the height of the measurement. For example, 
one can expect more site-to-site variability in measurements taken close to the 
surface compared to measurements taken aloft. As a consequence, upper-air 
measurements are generally representative of much larger spatial domains then 
are surface measurements.  The meteorological sensors at the Otay Mesa 
monitoring station are located at the 10 meter (32.8 feet) standard height.  The 
sensors therefore provide wind speed, wind direction, and temperatures that 
appropriately characterize a realistic boundary layer near the monitoring station 
and throughout the analysis domain that includes the Project site.  Factor weighs 
in favor of considering the data representative. 
 

 Factors that should be considered in selecting a monitoring site in complex 
terrain include: the aspect ratio and slope of the terrain, the ratios of terrain 
height to stack height and plume height, the distance of the source from the 
terrain feature, and the effects of terrain features on meteorological conditions, 
especially wind speed and wind direction. The Project site is somewhat closer to 
the San Ysidro Mountains to the east than is the Otay Mesa monitoring station.  
The San Ysidro Mountains have maximum elevations around 2,000 feet.  The 
wind roses in Figures 2 and 3 and the wind roses for Chula Vista and El Cajon 
contained included as Figures 1 and 2, respectively, in our December 1, 2011 
letter all show the dominance of the westerly sea breezes throughout this region 
west of the mountains.  The fact that the mountains are downwind of  both the 
Project site and the monitoring station almost all of the time assures that effects of 
the elevated terrain in the mountains on the monitored values of wind speed and 
direction are likely to be similarly minimal for both sites.  Factor weighs in favor 
of considering the data representative. 

 
 
In summary, consideration of the factors listed in EPA guidance on determination of the 
representativeness of meteorological data results in the conclusion that the Otay Mesa 
data are adequately representative of the area of interest for this Project.  Furthermore, 
any objections that might be raised concerning the Otay Mesa data would be equally 
applicable to data that might be collected onsite.  Therefore, there is no basis for 
requiring collection of onsite meteorological data. 
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In-Stack NO2/NOx Ratio 
 
Comment:  Provide the documents that were used to derive the in-stack NO2NOx ratios 
for the NO2 modeling analysis. 
 
Response:  At the direction of the District, the NO2/NOx ratios used for PPEC in the 
dispersion modeling were revised to 13% during normal operations and 24% during 
startup and commissioning.  The District justified those levels in an email6 to the 
applicant as follows: 
 

The tentative recommendation for normal operations is based on source tests of 
four natural-gas-fired LM6000PC SPRINT turbines equipped with water 
injection, SCR, and oxidation catalysts.  Preliminarily, these appear to be the 
closest analogue to the LMS100 as proposed for Pio Pico (i.e., aeroderivative, 
simple cycle, diffusion flame combustors, same NOx controls, oxidation catalysts, 
and interstage cooling—albeit with water injection for the SPRINTs).  The value 
is an average over the four turbines (rounded up) of the average NO2/NOx ratio 
for each turbine.  The average NO2/NOx ratios for the four turbines were .0393 
(2 tests), .0603 (2 tests), 0.185 (1 test), and 0.205 (1 test), respectively.   
 
For situations when the SCR is not operating, the tentative ratio is based on 
source tests of 11 natural-gas-fired GE Frame 5 turbines.  These turbines all have 
water injection but no other NOx controls and no oxidation catalyst.  The 
NO2/NOx ratio for these turbines ranges from about 0.18 to 0.285 (averaged over 
7-10 source tests of each turbine). 
 
The source tests were all at greater than 80% load. 

 
The Pacific Recovery NO2/NOx ratio of 75% was taken from source test data for the 
facility.  The data were provided by the District to be used for this analysis (see 
Attachment B).  Over four test runs, average NO2/NOx ratios ranged from 55% to 75%.  
For the cumulative impact analysis, the applicant selected the most conservative average 
value to characterize this source. 
 
The Otay Mesa NO2/NOx ratio of 5% was taken from source test data for the Otay Mesa 
facility.  The data were provided by the District to be used for this analysis (see 
Attachment C).  The NO2/NOx ratio ranged from 4% to 6% with the duct burners, and 
4% to 7% without duct burners.  For the cumulative impact analysis, the applicant 
selected a round number within the range. 
 
The NO2/NOx ratios for the small Calpeak Boarder and Larkspur units (all 10%) were 
based on a conservative interpretation of data provided by the District (see 
Attachment C). 
 
 

                                                 
6 See the December 23, 2010 email from Steve Moore to Steve Hill provided in Attachment A. 
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PM BACT for Turbines 
 
Comment:  Provide the data from the Panoche Energy Center project used to 
develop the proposed turbine PM BACT emission level of 5.5 lb/hr. 

Response:  The Panoche Energy Center source test data are summarized in Table 3.  
Please note that these few source tests are not sufficient to demonstrate that the 
measured emission rates are achievable under all conditions and for the lifetime of the 
turbines.  Furthermore, the test method used to measure PM is not very accurate at the 
low levels being measured; there is considerable variability in the results.  For these 
reasons, the applicant has proposed a compliance level that takes into account (a) the 
vendor guarantee; (b) the emission levels demonstrated in the source tests; (c) 
reasonable variability in performance that can be expected over the lifetime of a well-
maintained unit; and (d) the variability inherent in the source test methodology. 

Taking all of the above into account, test results provide sufficient support for the 
Applicant to determine that it can comply with a 5.5 lb/hr emission limit, which is 
equivalent to 0.0065 lb/MMBtu measured at or near peak turbine load. 
 
Source test reports and/or summaries are included on the enclosed CD. 
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Table 3.  Panoche Energy Center 
PM Emission Tests Results (lb/MMBtu) 

4 x 100 MW GE Model LMS100 combustion turbines                   

Date 5/13/2011 5/12/2011 5/11/2011 5/10/2011 5/11/2010 5/12/2010 5/18/2010 5/19/2010 
4/30/09 - 

5/1/09 4/27/2009 4/23/2009 4/24/2009 

Unit 1 2 3 4 1 2 3 4 1 2 3 4 
Unit 

Load 100% 100% 100% 100% 

Run 1 0.00298 0.00402 0.00314 0.00184 0.00279 0.00141 0.00168 0.00249 0.002 0.005 0.012 0.002 

Run 2 0.00261 0.00192 0.00420 0.00182 0.00213 0.00107 0.00176 0.00198 0.002 0.003 0.002 0.007 

Run 3 0.00167 0.00169 0.00605 0.00185 0.00169 0.00155 0.00149 0.00310 0.004 0.001 0.002 0.006 

Average 0.00242 0.00254 0.00446 0.00184 0.00220 0.00134 0.00164 0.00252 0.003 0.003 0.005 0.005 

            

    2011 2010 2009 Overall 

Average 0.00282 0.00193 0.004 0.003 

Std Deviation 0.00136 0.00060 0.003 0.002 
Relative Std 

Deviation 48% 31% 78% 73% 

  Mean plus 2 S.D 0.0055 0.0031 0.0103 0.0072 



 

GHG BACT for Turbines 
 
Comment:  In Step 4 of the BACT analysis, Applicant made the following statement:  
“A larger-capacity unit would be operated at less than optimum (full) output more 
frequently than a smaller-capacity turbine, and since gas turbine efficiency drops 
rapidly at less than full load, this mode of operation would likely reduce the overall 
efficiency of the combined-cycle units to below that of the proposed simple-cycle gas 
turbines.”  Please provide the basis for this claim. 

Response:  As shown in Figure 5, turbine efficiency drops rapidly at less than full 
load.   A single, high-efficiency combined-cycle unit (such as an F-class unit in a 1x1 
configuration) cannot effectively operate through the broad range of loads that 
multiple simple-cycle units can.7 Figure 5 compares the efficiency curves for the 
proposed LMS100 configuration with an F-class combined cycle unit (GE S107FB). 
It is important to note that while the LMS100 configuration provides the flexibility to 
operate across the full range of loads between approximately 50 MW and 300 MW, it 
will most likely be dispatched to operate at the more efficient loads of 100 MW, 200 
MW or 300 MW. 

Figure 5 
Turbine Efficiency Curves 

 

 

 

                                                 
7 As designed, PPEC is capable of providing load-following capability from a minimum of 50 MW up to its 
full capacity of 300 MW.  The GE S107FB is limited to a range of approximately 110-280 MW.  The 
broader range of response is an important feature of PPEC’s proposal to SDG&E. 
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If you have any questions regarding this information, please contact the Applicant’s 
representative David Jenkins at (317) 431-1004, or Gary Rubenstein or me at 
(916) 444-6666. 
 
 
Sincerely, 
 
 
 
Steve Hill 
 
 
cc: John McKinsey, Stoel Rives LLP 

David Jenkins, Apex Power Group 
 Steve Moore, San Diego Air Pollution Control District 

 
 

 
Attachments 
Enclosure:  CD 
 

 



 
 
 

ATTACHMENT A 
 

December 23, 2010 Email from Steve Moore to Steve Hill 



1

Steve Hill

From: Moore, Steve <Steve.Moore@sdcounty.ca.gov>
Sent: Thursday, December 23, 2010 2:36 PM
To: Steve Hill
Cc: Eric Walther
Subject: RE: Pio Pico NO2/NOx

Follow Up Flag: Follow up
Flag Status: Completed
Expires: Sunday, December 20, 2020 12:00 AM

Steve, 
 
The tentative recommendation for normal operations  is based on source tests of four natural‐gas‐fired LM6000PC 
SPRINT turbines equipped with water injection, SCR, and oxidation catalysts.  Preliminarily, these appear to be the 
closest analogue to the LMS100 as proposed for Pio Pico (i.e., aeroderivative, simple cycle, diffusion flame combustors, 
same NOx controls, oxidation catalysts, and interstage cooling—albeit with water injection for the SPRINTs).  The value is 
an average over the four turbines (rounded up) of the average NO2/NOx ratio for each turbine.  The average NO2/NOx 
ratios for the four turbines were .0393 (2 tests), .0603 (2 tests), 0.185 (1 test), and 0.205 (1 test), respectively.   
 
For situations when the SCR is not operating, the tentative ratio is based on source tests of 11 natural‐gas‐fired GE 
Frame 5 turbines.  These turbines all have water injection but no other NOx controls and no oxidation catalyst.  The 
NO2/NOx ratio for these turbines ranges from about 0.18 to 0.285 (averaged over 7‐10 source tests of each turbine). 
 
The source tests were all at greater than 80% load. 
 
 
Thanks. 
 
 
 

Steven Moore  
Senior Air Pollution Control Engineer  
San Diego County Air Pollution Control District  
10124 Old Grove Road, San Diego, CA  92131  

858-586-2750  

Celebrating 50 years of air quality progress!  
From: Steve Hill [mailto:SHill@sierraresearch.com]  
Sent: Thursday, December 23, 2010 1:48 PM 
To: Moore, Steve; Eric Walther 
Cc: Gary Rubenstein 
Subject: RE: Pio Pico NO2/NOx 
 
Thank you for the guidance. 
 



2

Can you please provide the justification for using those values?  We need to be able to explain to EPA the basis for any 
value that we use.  We can refer to San Joaquin’s published guidance for a ratio of 0.10, but have been unable to find 
source test data to support a different value. 
 
‐‐Steve 
 
 

From: Moore, Steve [mailto:Steve.Moore@sdcounty.ca.gov]  
Sent: Thursday, December 23, 2010 1:16 PM 
To: Steve Hill; Eric Walther 
Subject: Pio Pico NO2/NOx 
 
Steve & Eric, 
 
For purposes of the AQIA in a submittal of a new or revised application for the Pio Pico Energy Center, the District 
tentatively recommends the following in‐stack NO2/NOx ratios for the LMS100 turbine proposed for the project: 
 
Normal Operations: 0.13 
Commissioning, Startup, or any other situation when the SCR is not fully operational:  0.24 
 
Please be aware that the District is continuing to investigate this issue and reserves the right to change these tentative 
recommendations based on reevaluation of existing information or new information. 
 
Thanks. 
 

Steven Moore  
Senior Air Pollution Control Engineer  
San Diego County Air Pollution Control District  
10124 Old Grove Road, San Diego, CA  92131  

858-586-2750  

Celebrating 50 years of air quality progress!  



 
 

ATTACHMENT B 
 

Pacific Recovery Test Data 



NO2 
Priority PO_NUM ID_NUM DBA EQUIP_DESC Mfg Model

1 40247-1 6068
Pacific Recovery, Otay 
Landfill, Eng @1

One Cooper Superior model 16SGTA pre-chamber 
lean burn piston engine, rated at 2650 bhp at 900 
rpm. Fueled with landfill gas from a landfill gas 
collection system consisting of 62 wells and 
associated landfill gas venting system which also 
supplies fuel to engine #2. 

Cooper 16SGTA

1 40247-2 6068
Pacific Recovery, Otay 
Landfill, Eng #2

One Cooper Superior model 16SGTA pre-chamber 
lean burn piston engine, rated at 2650 bhp at 900 
rpm. Fueled with landfill gas from a landfill gas 
collection system consisting of 62 wells and 
associated landfill gas venting system which also 
supplies fuel to engine #1. 

Cooper 16SGTA

1 979979-3 6068
Pacific Recovery, Engine #3, 
Otay Landfill

One Cooper Superior model 16SGTA pre-chamber 
lean burn piston engine, rated at 2650 bhp at 900 
rpm. Fueled with landfill gas from a landfill gas 
collection system consisting of 62 wells and 
associated landfill gas venting system which also 
supplies fuel to engine #1

Cooper 16SGTA

1 979979-4 6068
Pacific Recovery, Engine #4, 
Otay Landfill

One Cooper Superior model 16SGTA pre-chamber 
lean burn piston engine, rated at 2650 bhp at 900 
rpm. Fueled with landfill gas from a landfill gas 
collection system consisting of 62 wells and 
associated landfill gas venting system which also 
supplies fuel to engine #1

Cooper 16SGTA

TC = Turbocharged
AC = Aftercooled
4DR = Timing retarded by 4 degrees
DPF Diesel Particulate Filter
SCR = Selective Catalytic Reduction
OxCat = Oxidation Catalyst
LB = Lean Burn
LFG = Landfill Gas



BHP

Spark 
Ignited 
Engine 
Type Turbocharged Aftercooled Timing

Diesel 
Particulate 

Filter

Add-on 
NOx 

Control

In-
Combutor 

NOx 
Control

CO/VOC 
Control Fuel No. Tests

Average 
NOx, 

ppmv @ 
15% O2

Average 
NO2/NOx

2650 LB — — — — — — — LFG 10 56.93 54.98

2650 LB — — — — — — — LFG 8 59.31 55.51

2650 LB — — — — — — — LFG 2 23.70 74.85

2650 LB — — — — — — — LFG 3 30.30 56.37



Maximum 
NO2/NOx

Minimum 
NO2/Nox

NO2/NOx 
Standard 
Deviation

Average 
Load, %

67.9 5.1 18.13075 97.5%

71.2 6.6 20.77605 97.5%

78.2 71.5 4.737615 97.4%

72.3 33.8 20.08889 95.5%



 
 

ATTACHMENT C 
 

Turbine Test Data



NO2 
Priority ID_NUM M_DBA PO_NUM EQUIP_DESC

1 7630
WILDFLOWER 
ENERGY 
LP/LARKSPUR     

976094

ONE (1) GENERAL ELECTRIC 45 MW NOMINALLY RATED MODEL LM 6000 PC SPRINT SIMPLE 
CYCLE GAS TURBINE WITH A HEAT INPUT RATING OF 395 MM BTU/HR (LHV) WHEN 
OPERATED ON NATURAL GAS AND 398 MM BTU/HR (LHV) WHEN OPERATED ON LIQUID 
FUEL, EQUIPPED WITH A WATER INJECTION SYSTEM AND CORMETECH SELECTIVE 
CATALYTIC REDUCTION (SCR) SYSTEM INCLUDING AUTOMATIC AMMONIA INJECTION 
CONTROL SYSTEM FOR CONTROL OF NOX, CONTINUOUS EMISSIONS MONITORING SYSTEM 
(CEMS), DATA ACQUISITION AND RECORDING SYSTEMS AND AND THE OPTION OF AN 
OXIDATION CATALYST SYSTEM: UNIT 100 (WEST UNIT) THE COMBINED TOTAL ELECTRICAL 
NOMINAL POWER OUTPUT FROM THE LARKSPUR POWER PLANT, INCLUDES POWER FROM 
UNIT 100 AND UNIT 200 IS 90 MW. 976094 EAD 01/06/03 (982160 11/04) 976138 AND 976094  
04/20/05 (981537 04/05) 983806 12/29/05 EAD

1 7630
WILDFLOWER 
ENERGY 
LP/LARKSPUR     

976138

ONE (1) GENERAL ELECTRIC 45 MW NOMINALLY RATED MODEL LM 6000 PC SPRINT SIMPLE 
CYCLE GAS TURBINE WITH A HEAT INPUT RATING OF 395 MM BTU/HR (LHV) WHEN 
OPERATED ON NATURAL GAS AND 398 MM BTU/HR (LHV) WHEN OPERATED ON LIQUID 
FUEL, EQUIPPED WITH A WATER INJECTION SYSTEM AND CORMETECH SELECTIVE 
CATALYTIC REDUCTION (SCR) SYSTEM INCLUDING AUTOMATIC AMMONIA INJECTION 
CONTROL SYSTEM FOR CONTROL OF NOX, CONTINUOUS EMISSIONS MONITORING SYSTEM 
(CEMS), DATA ACQUISITION AND RECORDING SYSTEMS AND THE OPTION OF AN OXIDATION 
CATALYST SYSTEM: UNIT 200 (EAST UNIT). THE COMBINED TOTAL ELECTRICAL NOMINAL 
POWER OUTPUT FROM THE LARKSPUR POWER PLANT, INCLUDING THE POWER FROM UNIT 
100 AND UNIT 200 IS 90 MW 976094 AND 976136 EAD 1/6/03 (982160 11/04) 979094 AND 976136 
EAD 4/20/05 (981537 04/20/05) 983806 EAD 12/29/05

1 7835
CALPEAK 
POWER LLC         

976502

GAS TURBINE (49.5 MW):  PRATT & WHITNEY, MODEL FT-8 (DLN), TWIN-PAC (TWO SIMPLE 
CYCLE GAS TURBINES WITH COMMON GENERATOR AND EXHAUST), 500 MMBTU/HR TOTAL 
HEAT INPUT, NATURAL GAS FIRED, WITH EXHAUST AIR COOLING, A PEERLESS 
MANUFACTURING COMPANY SELECTIVE CATALYTIC REDUCTION (SCR) SYSTEM WITH A 
HALDOR CATALYST, AN ENGELHARD OXIDATION CATALYST SYSTEM, A CONTINUOUS 
EMISSION MONITORING SYSTEM (CEMS), AND CONTINUOUS PARAMETRIC MONITORS. 
(976502AFS11JUL2002)(978638 ALC 09/04)(983962 & 984416 EAD 6/07/07)

1A 86017 CA ST OF DEPT O 860159

ONE(1) SOLAR CENTAUR GSC 4500 COMBUSTION TURBINE MODEL GS1-CB-KA, SERIAL 
NUMBER CG86N28; ELECTRICL GENRATOR RATED AT 2.93 MW; WASTE HEAT RECOVERY; 
ONE (1) COEN MODEL GDB-300 DUCT BURNER MODIFIED FOR MAXIMUM HEAT INPUT OF 16 
MM BTU/HR WITH A BYPASS VALVE AND SECONDARY EXHAUST, WHICH ALLOWS THE 
EXHAUST TO BYPASS THE DUCTBURNER/HEAT RECOVERY BOILER. APP.#910523 RLB 
5/25/93  (9/24/02 COMPLIANCE REQUESTED EQ. DESC. CHANGE-AFS)

1A OTAY MESA ENE 978379

Power Station #1 consisting of:  one Gas Turbine (171.7 MW nominal):  General Electric, Model 7FA, 
with DLN 2.6 low-NOx burners, natural gas fired, 1607.1 MMBtu/hr nominal heat input (LHV), S/N 
TBD, with a heat recovery steam generator (HRSG) with a 388.1 MMBtu/hr duct burner, Nooter-
Eriksen, vented to a selective catalytic reduction (SCR) system, equipped with a continuous emission 
monitoring system (CEMS); common to both power stations are a steam turbine generator (277 MW 
nominal), Siemans-Westinghouse, Model KN, S/N TBD;  two air-cooled condensers, GEA, 295’L x 
123’W x 76’H;  a wet surface air cooler, Niagara Blower Co., Model RWC 48240-2F16, or equivalent;  
and an auxiliary boiler, 87 MMBtu/hr, with low-NOx burners.  

1A OTAY MESA ENE 978380

Power Station #2 consisting of:  one Gas Turbine (171.7 MW nominal):  General Electric, Model 7FA, 
with DLN 2.6 low-NOx burners, natural gas fired, 1607.1 MMBtu/hr nominal heat input (LHV), S/N 
TBD, with a heat recovery steam generator (HRSG) with a 388.1 MMBtu/hr duct burner, Nooter-
Eriksen, vented to a selective catalytic reduction (SCR) system, equipped with a continuous emission 
monitoring system (CEMS); common to both power stations are a steam turbine generator (277 MW 
nominal), Siemans-Westinghouse, Model KN, S/N TBD;  two air-cooled condensers, GEA, 295’L x 
123’W x 76’H;  a wet surface air cooler, Niagara Blower Co., Model RWC 48240-2F16, or equivalent;  
and an auxiliary boiler, 87 MMBtu/hr, with low-NOx burners.  

DB = Duct Burner
Comb = Combined cycle including combined heat and power (i.e., cogeneration)
Simple = simple cycle
DF = Diffusion Flame
LPM = Lean Premixed
Aero = Aeroderivative
Ind = Industrial 
SCR = Selective Catalytic Reduction
WI = Water Injection
OxCat = Oxidation Catalyst
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M_DBA PO_NUM EQUIP_DESC

WILDFLOWER 
ENERGY 
LP/LARKSPUR     

976094

ONE (1) GENERAL ELECTRIC 45 MW NOMINALLY RATED MODEL LM 6000 PC SPRINT SIMPLE 
CYCLE GAS TURBINE WITH A HEAT INPUT RATING OF 395 MM BTU/HR (LHV) WHEN 
OPERATED ON NATURAL GAS AND 398 MM BTU/HR (LHV) WHEN OPERATED ON LIQUID 
FUEL, EQUIPPED WITH A WATER INJECTION SYSTEM AND CORMETECH SELECTIVE 
CATALYTIC REDUCTION (SCR) SYSTEM INCLUDING AUTOMATIC AMMONIA INJECTION 
CONTROL SYSTEM FOR CONTROL OF NOX, CONTINUOUS EMISSIONS MONITORING SYSTEM 
(CEMS), DATA ACQUISITION AND RECORDING SYSTEMS AND AND THE OPTION OF AN 
OXIDATION CATALYST SYSTEM: UNIT 100 (WEST UNIT) THE COMBINED TOTAL ELECTRICAL 
NOMINAL POWER OUTPUT FROM THE LARKSPUR POWER PLANT, INCLUDES POWER FROM 
UNIT 100 AND UNIT 200 IS 90 MW. 976094 EAD 01/06/03 (982160 11/04) 976138 AND 976094  
04/20/05 (981537 04/05) 983806 12/29/05 EAD

WILDFLOWER 
ENERGY 
LP/LARKSPUR     

976138

ONE (1) GENERAL ELECTRIC 45 MW NOMINALLY RATED MODEL LM 6000 PC SPRINT SIMPLE 
CYCLE GAS TURBINE WITH A HEAT INPUT RATING OF 395 MM BTU/HR (LHV) WHEN 
OPERATED ON NATURAL GAS AND 398 MM BTU/HR (LHV) WHEN OPERATED ON LIQUID 
FUEL, EQUIPPED WITH A WATER INJECTION SYSTEM AND CORMETECH SELECTIVE 
CATALYTIC REDUCTION (SCR) SYSTEM INCLUDING AUTOMATIC AMMONIA INJECTION 
CONTROL SYSTEM FOR CONTROL OF NOX, CONTINUOUS EMISSIONS MONITORING SYSTEM 
(CEMS), DATA ACQUISITION AND RECORDING SYSTEMS AND THE OPTION OF AN OXIDATION 
CATALYST SYSTEM: UNIT 200 (EAST UNIT). THE COMBINED TOTAL ELECTRICAL NOMINAL 
POWER OUTPUT FROM THE LARKSPUR POWER PLANT, INCLUDING THE POWER FROM UNIT 
100 AND UNIT 200 IS 90 MW 976094 AND 976136 EAD 1/6/03 (982160 11/04) 979094 AND 976136 
EAD 4/20/05 (981537 04/20/05) 983806 EAD 12/29/05

CALPEAK 
POWER LLC         

976502

GAS TURBINE (49.5 MW):  PRATT & WHITNEY, MODEL FT-8 (DLN), TWIN-PAC (TWO SIMPLE 
CYCLE GAS TURBINES WITH COMMON GENERATOR AND EXHAUST), 500 MMBTU/HR TOTAL 
HEAT INPUT, NATURAL GAS FIRED, WITH EXHAUST AIR COOLING, A PEERLESS 
MANUFACTURING COMPANY SELECTIVE CATALYTIC REDUCTION (SCR) SYSTEM WITH A 
HALDOR CATALYST, AN ENGELHARD OXIDATION CATALYST SYSTEM, A CONTINUOUS 
EMISSION MONITORING SYSTEM (CEMS), AND CONTINUOUS PARAMETRIC MONITORS. 
(976502AFS11JUL2002)(978638 ALC 09/04)(983962 & 984416 EAD 6/07/07)

CA ST OF DEPT O 860159

ONE(1) SOLAR CENTAUR GSC 4500 COMBUSTION TURBINE MODEL GS1-CB-KA, SERIAL 
NUMBER CG86N28; ELECTRICL GENRATOR RATED AT 2.93 MW; WASTE HEAT RECOVERY; 
ONE (1) COEN MODEL GDB-300 DUCT BURNER MODIFIED FOR MAXIMUM HEAT INPUT OF 16 
MM BTU/HR WITH A BYPASS VALVE AND SECONDARY EXHAUST, WHICH ALLOWS THE 
EXHAUST TO BYPASS THE DUCTBURNER/HEAT RECOVERY BOILER. APP.#910523 RLB 
5/25/93  (9/24/02 COMPLIANCE REQUESTED EQ. DESC. CHANGE-AFS)

OTAY MESA ENE 978379

Power Station #1 consisting of:  one Gas Turbine (171.7 MW nominal):  General Electric, Model 7FA, 
with DLN 2.6 low-NOx burners, natural gas fired, 1607.1 MMBtu/hr nominal heat input (LHV), S/N 
TBD, with a heat recovery steam generator (HRSG) with a 388.1 MMBtu/hr duct burner, Nooter-
Eriksen, vented to a selective catalytic reduction (SCR) system, equipped with a continuous emission 
monitoring system (CEMS); common to both power stations are a steam turbine generator (277 MW 
nominal), Siemans-Westinghouse, Model KN, S/N TBD;  two air-cooled condensers, GEA, 295’L x 
123’W x 76’H;  a wet surface air cooler, Niagara Blower Co., Model RWC 48240-2F16, or equivalent;  
and an auxiliary boiler, 87 MMBtu/hr, with low-NOx burners.  

OTAY MESA ENE 978380

Power Station #2 consisting of:  one Gas Turbine (171.7 MW nominal):  General Electric, Model 7FA, 
with DLN 2.6 low-NOx burners, natural gas fired, 1607.1 MMBtu/hr nominal heat input (LHV), S/N 
TBD, with a heat recovery steam generator (HRSG) with a 388.1 MMBtu/hr duct burner, Nooter-
Eriksen, vented to a selective catalytic reduction (SCR) system, equipped with a continuous emission 
monitoring system (CEMS); common to both power stations are a steam turbine generator (277 MW 
nominal), Siemans-Westinghouse, Model KN, S/N TBD;  two air-cooled condensers, GEA, 295’L x 
123’W x 76’H;  a wet surface air cooler, Niagara Blower Co., Model RWC 48240-2F16, or equivalent;  
and an auxiliary boiler, 87 MMBtu/hr, with low-NOx burners.  

r
ed cycle including combined heat and power (i.e., cogeneration)
cycle
ame
mixed
ative

Catalytic Reduction
ion
n Catalyst
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In-
Comb
utor 
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CO/VOC 
Control

No. Tests 
Fired on 
Natural 

Gas with 
DB On

NG DB On 
Average 

NOx, ppmv 
@ 15% O2

Natural 
Gas DB 

On 
Average 

NO2/NOx

Natural 
Gas DB 

On 
Maximum 
NO2/NOx

Natural 
Gas DB 

On 
Minimum 
NO2/NOx

Natural 
Gas DB 

On 
NO2/NOx 
Standard 
Deviation

Natural 
Gas DB 

On 
Average 
Load, %

No. Tests 
Fired on 
Natural 

Gas with 
DB Off

NG DB Off 
Average 

NOx, ppmv 
@ 15% O2

Natural 
Gas DB 

Off 
Average 

NO2/NOx

Natural 
Gas       

DB Off 
Maximum 
NO2/NOx

Natural 
Gas       

DB Off 
Minimum 
NO2/NOx

GE
LM6000PC 

SPRINT
Aero 45 395 DF — — — — Simple SCR. WI — 0 N/A N/A N/A N/A N/A N/A 3 5.16 14.07 17.00 9.30

GE
LM6000PC 

SPRINT
Aero 45 395 DF — — — — Simple SCR. WI — 0 N/A N/A N/A N/A N/A N/A 2 4.74 9.60 16.30 2.90

PW FT-8 Aero 49.5 500 LPM — — — — Simple SCR. — OxCat 0 N/A N/A N/A N/A N/A N/A 2 2.93 10.52 14.60 6.43

SOLAR
GSI-CB-

KA
Ind 2.93 DF DB 16 16 Comb — WI — 5 21.50 49.64 69.60 34.10 14.85 85.35 0 N/A N/A N/A N/A

GE 7FA Ind 171.7 1607.1 LPM DB 388.1 388.1 Comb SCR — — 2 1.51 5.33 6.13 4.53 1.13 130.46 2 1.55 6.97 7.33 6.60

GE 7FA Ind 171.7 1607.1 LPM DB 388.1 388.1 Comb SCR — — 2 1.48 4.06 4.26 3.87 0.28 128.70 1 1.46 3.87 3.87 3.87

8/11/2011 7:48 PM NG & Diesel Turbine Summary 2 of 3



M_DBA PO_NUM EQUIP_DESC

WILDFLOWER 
ENERGY 
LP/LARKSPUR     

976094

ONE (1) GENERAL ELECTRIC 45 MW NOMINALLY RATED MODEL LM 6000 PC SPRINT SIMPLE 
CYCLE GAS TURBINE WITH A HEAT INPUT RATING OF 395 MM BTU/HR (LHV) WHEN 
OPERATED ON NATURAL GAS AND 398 MM BTU/HR (LHV) WHEN OPERATED ON LIQUID 
FUEL, EQUIPPED WITH A WATER INJECTION SYSTEM AND CORMETECH SELECTIVE 
CATALYTIC REDUCTION (SCR) SYSTEM INCLUDING AUTOMATIC AMMONIA INJECTION 
CONTROL SYSTEM FOR CONTROL OF NOX, CONTINUOUS EMISSIONS MONITORING SYSTEM 
(CEMS), DATA ACQUISITION AND RECORDING SYSTEMS AND AND THE OPTION OF AN 
OXIDATION CATALYST SYSTEM: UNIT 100 (WEST UNIT) THE COMBINED TOTAL ELECTRICAL 
NOMINAL POWER OUTPUT FROM THE LARKSPUR POWER PLANT, INCLUDES POWER FROM 
UNIT 100 AND UNIT 200 IS 90 MW. 976094 EAD 01/06/03 (982160 11/04) 976138 AND 976094  
04/20/05 (981537 04/05) 983806 12/29/05 EAD

WILDFLOWER 
ENERGY 
LP/LARKSPUR     

976138

ONE (1) GENERAL ELECTRIC 45 MW NOMINALLY RATED MODEL LM 6000 PC SPRINT SIMPLE 
CYCLE GAS TURBINE WITH A HEAT INPUT RATING OF 395 MM BTU/HR (LHV) WHEN 
OPERATED ON NATURAL GAS AND 398 MM BTU/HR (LHV) WHEN OPERATED ON LIQUID 
FUEL, EQUIPPED WITH A WATER INJECTION SYSTEM AND CORMETECH SELECTIVE 
CATALYTIC REDUCTION (SCR) SYSTEM INCLUDING AUTOMATIC AMMONIA INJECTION 
CONTROL SYSTEM FOR CONTROL OF NOX, CONTINUOUS EMISSIONS MONITORING SYSTEM 
(CEMS), DATA ACQUISITION AND RECORDING SYSTEMS AND THE OPTION OF AN OXIDATION 
CATALYST SYSTEM: UNIT 200 (EAST UNIT). THE COMBINED TOTAL ELECTRICAL NOMINAL 
POWER OUTPUT FROM THE LARKSPUR POWER PLANT, INCLUDING THE POWER FROM UNIT 
100 AND UNIT 200 IS 90 MW 976094 AND 976136 EAD 1/6/03 (982160 11/04) 979094 AND 976136 
EAD 4/20/05 (981537 04/20/05) 983806 EAD 12/29/05

CALPEAK 
POWER LLC         

976502

GAS TURBINE (49.5 MW):  PRATT & WHITNEY, MODEL FT-8 (DLN), TWIN-PAC (TWO SIMPLE 
CYCLE GAS TURBINES WITH COMMON GENERATOR AND EXHAUST), 500 MMBTU/HR TOTAL 
HEAT INPUT, NATURAL GAS FIRED, WITH EXHAUST AIR COOLING, A PEERLESS 
MANUFACTURING COMPANY SELECTIVE CATALYTIC REDUCTION (SCR) SYSTEM WITH A 
HALDOR CATALYST, AN ENGELHARD OXIDATION CATALYST SYSTEM, A CONTINUOUS 
EMISSION MONITORING SYSTEM (CEMS), AND CONTINUOUS PARAMETRIC MONITORS. 
(976502AFS11JUL2002)(978638 ALC 09/04)(983962 & 984416 EAD 6/07/07)

CA ST OF DEPT O 860159

ONE(1) SOLAR CENTAUR GSC 4500 COMBUSTION TURBINE MODEL GS1-CB-KA, SERIAL 
NUMBER CG86N28; ELECTRICL GENRATOR RATED AT 2.93 MW; WASTE HEAT RECOVERY; 
ONE (1) COEN MODEL GDB-300 DUCT BURNER MODIFIED FOR MAXIMUM HEAT INPUT OF 16 
MM BTU/HR WITH A BYPASS VALVE AND SECONDARY EXHAUST, WHICH ALLOWS THE 
EXHAUST TO BYPASS THE DUCTBURNER/HEAT RECOVERY BOILER. APP.#910523 RLB 
5/25/93  (9/24/02 COMPLIANCE REQUESTED EQ. DESC. CHANGE-AFS)

OTAY MESA ENE 978379

Power Station #1 consisting of:  one Gas Turbine (171.7 MW nominal):  General Electric, Model 7FA, 
with DLN 2.6 low-NOx burners, natural gas fired, 1607.1 MMBtu/hr nominal heat input (LHV), S/N 
TBD, with a heat recovery steam generator (HRSG) with a 388.1 MMBtu/hr duct burner, Nooter-
Eriksen, vented to a selective catalytic reduction (SCR) system, equipped with a continuous emission 
monitoring system (CEMS); common to both power stations are a steam turbine generator (277 MW 
nominal), Siemans-Westinghouse, Model KN, S/N TBD;  two air-cooled condensers, GEA, 295’L x 
123’W x 76’H;  a wet surface air cooler, Niagara Blower Co., Model RWC 48240-2F16, or equivalent;  
and an auxiliary boiler, 87 MMBtu/hr, with low-NOx burners.  

OTAY MESA ENE 978380

Power Station #2 consisting of:  one Gas Turbine (171.7 MW nominal):  General Electric, Model 7FA, 
with DLN 2.6 low-NOx burners, natural gas fired, 1607.1 MMBtu/hr nominal heat input (LHV), S/N 
TBD, with a heat recovery steam generator (HRSG) with a 388.1 MMBtu/hr duct burner, Nooter-
Eriksen, vented to a selective catalytic reduction (SCR) system, equipped with a continuous emission 
monitoring system (CEMS); common to both power stations are a steam turbine generator (277 MW 
nominal), Siemans-Westinghouse, Model KN, S/N TBD;  two air-cooled condensers, GEA, 295’L x 
123’W x 76’H;  a wet surface air cooler, Niagara Blower Co., Model RWC 48240-2F16, or equivalent;  
and an auxiliary boiler, 87 MMBtu/hr, with low-NOx burners.  

r
ed cycle including combined heat and power (i.e., cogeneration)
cycle
ame
mixed
ative

Catalytic Reduction
ion
n Catalyst

Natural 
Gas       

DB Off 
NO2/NOx 
Standard 
Deviation

Natural 
Gas       

DB Off 
Average 
Load, %

No. Tests 
Fired on 

Diesel Oil

Oil 
Average 

NOx, ppmv 
@ 15% O2

Oil       
Average 
NO2/Nox

Oil     
Maximum 
NO2/NOx

Oil     
Minimum 
NO2/NOx

Oil 
NO2/NOx 
Standard 
Deviation

Oil 
Average 
Load, % Notes

4.16 101.41 1 11.10 5.70 5.70 5.70 #DIV/0! 98.22

9.48 103.11 1 12.10 2.80 2.80 2.80 #DIV/0! 100.00

5.77 95.96 0 N/A N/A N/A N/A N/A N/A

N/A N/A 0 N/A N/A N/A N/A N/A N/A

0.52 133.37 0 N/A N/A N/A N/A N/A N/A

#DIV/0! 99.59 0 N/A N/A N/A N/A N/A N/A
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ATTACHMENT D 
 

February 3, 2011 Email from Ralph DeSiena to Eric Walther 



From: Desiena, Ralph [mailto:Ralph.Desiena@sdcounty.ca.gov]  
Sent: Thursday, February 03, 2011 11:39 AM 
To: Eric Walther 
Cc: Moore, Steve; Reeve, Bill; Desiena, Ralph 
Subject: RE: CEC request for met data on the Pio Pico Energy Center Project 
 
Eric, 
 
I’m attaching the Aermet data you requested for 2004 and 2005. 
Also attached is the revised 2008 data, which now includes the missing end period, a little over 
one month, of that data. 
 
In response to your request from CEC is the following: 
 
The recommended approach for processing digitized land cover data to determine the effective 
Bowen ratio and Albedo for input to AERMET is to average the surface characteristics across a 
representative domain without any direction or distance dependency. The recommended 
default domain is a 10km by 10km region centered on the measurement site.  A domain 
representative of the application site may be more appropriate for some applications, 
particularly 
if the majority of sources are elevated releases.   
 
For this project we chose to use the proposed Pio Pico facility location as the center of the 
domain used in determination of the Bowen Ratios and Albedos on a monthly basis since the 
proposed facility is comprised of elevated sources.   AERSURFACE was used  for this purpose.  
We modify the seasonal categories for San Diego County  for input to the AERSURFACE program 
as follows: 
 
                Transitional Spring:  March and April 
                Midsummer: May, June, July, August, September 
                Autumn with unharvested cropland: October, November, December, January, February 
 
Since AERSUFACE currently uses a Land Use data base from 1992, and does not take buildings in 
to account, we then modified the Surface Roughness value determined for the actual 
Meteorological tower location (SDAPCD Otay monitoring station), which is located 
approximately 1.8 miles SW of the proposed facility site.  The value obtained using AERSURFACE 
was approximately 0.2.   We replaced this with a Surface Roughness value of 0.7 based on a 
review of aerial photos for the area.  We feel that this better represents the vicinity of the 
Meteorological tower as a light industrial and residential area that includes northern Mexico and 
the U.S border area. 
 
If you have any questions please let me know. 
 
Regards, 
 
Ralph 
 
 

Ralph DeSiena 
Air Pollution Meteorologist 
San Diego County Air Pollution Control 



10124 Old Grove Rd. 
San Diego, CA 92131 
858-586-2772 fax 858-586-2759 
www.sdapcd.org 
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APPLICANT 

Gary Chandler, President 
Pio Pico Energy Center 
P.O. Box 95592 
South Jordan, UT 84095 
grchandler@apexpowergroup.com 

David Jenkins, Project Manager 
Pio Pico Energy Center, LLC 
1293 E. Jessup Way 
Mooresville, IN 46158 
djenkins@apexpowergroup.com 

APPLICANT'S CONSULTANTS 

Maggie Fitzgerald, Project Manager 
URS Corporation 
2020 East 1st Street, Suite 400 
Santa Ana, CA 92705 
maggie fitzgerald@urscorp.com 

COUNSEL FOR APPLICANT 

John A. McKinsey 
Melissa A. Foster 
Stoel Rives, LLP 
500 Capitol Mall, Suite 1600 
Sacramento, CA 95814 
jamckinsey@stoel.com 
mafoster@stoel.com 

INTERESTED AGENCIES 

California ISO 
e-mail service preferred 
e-recipient@caiso.com 

PETITIONERS 

April Rose Sommer 
Attorney for Rob Simpson 
P.O. Box 6937 
Moraga, CA 94570 
e-mail service preferred 
aprilsommerlaw@yahoo.com 

ENERGY COMMISSION· 
DECISIONMAKERS 

CARLA PETERMAN 
Commissioner and Presiding Member 
cpeterma@energy.state.ca.us 

KAREN DOUGLAS 
Commissioner and Associate Member 
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kldougla@energy.state.ca.us 

Jim Bartridge 
Adviser to Commissioner Peterman 
jbartrid@energy.state.ca.us 

Galen Lemei 
Adviser to Commissioner Douglas 
e-mail service preferred 
9lemei@energy.state.ca.us 

Raoul Renaud 
Hearing Officer 
rrenaud@energy.state.ca.us 

ENERGY COMMISSION STAFF 
Eric Solorio 
Siting Project Manager 
esolorio@energy.state.ca.us 

Kevin W. Bell 
Staff Counsel 
kWbell@energy.state.ca.us 

Jennifer Jennings 
Energy Commission Public Adviser 
e-mail service preferred 
publicadviser@energy.state.ca.us 
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DECLARATION OF SERVICE 

I, Judith M. Warmuth, declare that on January 17, 2012, I deposited copies of the 
aforementioned document and, if applicable, a disc containing the aforementioned document in 
the United States mail at 500 Capitol Mall, Suite 1600, Sacramento, California 95814, with first
class postage thereon fully prepaid and addressed to those identified on the Proof of Service list 
above. 

AND/OR 

Transmission via electronic mail, personal delivery and first class U.S. mail were consistent with 
the requirements of California Code of Regulations, Title 20, sections 1209, 1209.5, and 1210. 
All electronic copies were sent to all those identified on the Proof of Service list above. 

I declare under penalty of perjury under the laws of the State of California that the foregoing is 
true and correct, that I am employed in the county where thi ailing occurred, and that I am 
over the age of 18 years and not a party to the proceeding 
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