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September 20, 2006 

Mr. Steve Munro 
Compliance Project Manager 
California Energy Commission 
1516 9th Street, MS 2000 
Sacramento, CA 95814-5512 

Subject:	 Addendum 1 to Petition for Revisions/Administrative Changes to Air Quality 
Conditions Commission Decision (97-AFC-1C) 
High Desert Power Project, LLC 

Dear Mr. Munro: 

• 
High Desert Power Project, LLC ("HDPP") is enclosing the attached information as an addendum 
to the August 30, 2006 petition for revisions to the Commission Decision (97-AFC-1C) for the 
HDPP facility. 

The Continuous Emissions Monitoring Systems (CEMS) installed on each combustion turbine are 
the primary method used by HDPP to determine compliance with the emission limits for the 
facility. All CEMS were certified in accordance with 40 CFR Parts 60 and 75 prior to the start of 
operations of the facility. In addition, to ensure that the systems are operating within the required 
accuracy and specifications, HDPP performs numerous QAlQC checks or tests on the system 
including annual Relative Accuracy Test Audits (RATA), quarterly Cylinder Gas Audits (CGA), 
quarterly linearity tests, daily calibrations, and daily CEMS inspections. As shown by the 
summary of results in Attachment 1, all CEMS have passed every RATA performed over the last 
three years of operation. All other checks performed on the CEMS demonstrate that the systems 
are operating within specifications. 

HDPP believes that the information in this letter and attachment further supports our petition and 
justifies the approval of the proposed revisions to AQ-16 conditions as outlined in the petition 
dated August 30,2006. 
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• Should you have any questions or need additional information regarding this submittal, please 

contact me at (949) 425-4755. 

Sincerely, 

/\.C;~X. 
Ramiro Garcia
 
Environmental Director
 
Constellation Energy - West Region
 

cc:	 Mr. Alan De Salvio 
Mojave Desert Air Quality Management District 
14306 Park Avenue 
Victorville, CA 92392-2310 

Mr. Gerardo Rios 
United States Environmental Protection Agency, Region IX 
75 Hawthorne Street 
San Francisco, CA 94105 

• Dave Boward, HDPP 

Chris Milner, HDPP 

Jon Boyer, Constellation Energy 

Facility File: 13.1 (CEC Application) 
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Attachment 1 

RATA Test Summaries 
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SUMMARY OF RESULTS 

Exhaust gases from three combined cycle turbines were tested to determine 
the compliance status of the unit with regard to the emission limits set forth by 
CEC, EPA PSD, and MDAQMD permits as well as to complete initial certification 
of the NOx, CO, NH3, and 02 CEMSs. The testing was conducted on March 1~3, 
April 1-7, and April 30, 2003 by Cubix Corporation of Cameron Park, California 

The test matrix consisted of Subpart GO testing, compliance testing, 
startup/shutdown testing, and CEMS certifications. 

The Subpart GG testing on each unit began with an initial 02 traverse. The 
initial 02 traverse consisted of 02 measurements at 48-points in the stack for 2
minutes per point. The eight points which exhibited the lowest 02 concentrations 
were then utilized throughout twelve 16-minute test runs. During each of these 
test runs, NOx and 02 concentrations were measured at these eight points for 2
minutes per point. Three test runs were conducted at each of four separate load 
conditions. The load conditions chosen spanned from minimum load to base load. 

Compliance testing consisted of three gaseous and three PMlPMIO test 
runs. The gaseous test runs were I-hour long and included instrumental 
measurements of NOx, CO, 02, and C02. These measurements were conducted 
at the same eight traverse points (7.5 minutes per point) as were used during the 
Subpart GG tests. A 30-minute ammonia train was run throughout each test run 
and a SUMA canister was filled for subsequent VOC and acrolein analyses 
throughout each test run. PMJPMIO test runs were 180-minutes in duration. The 
PM sample train was also utilized for aldehyde analyses. Both turbines and duct 
burners fIred at full load during the compliance tests. Thirty 6-minute opacity 
observations were conducted on each of the three units while operating under full 
load. 

Testing on Unit 3 was repeated on April 30 after turbine tuning testing was 
repeated by Siemens-Westinghouse personnel. The re-test consisted of three 1
hour test runs during which NOx and 02 emissions were measured while Unit 3 
operated at full load (both turbine and duct burners). 

On each unit, instrumental VOC and 02 measurements were conducted 
throughout one of each of the following events-a cold startup, a warm startup, a 
hot startup, and a shutdown. Real-time instrumental VOC measurements were 
conducted through the use of two THe analyzers. One analyzer operated in the 
normal mode and provided a continuous measurement of THC. The other was 
equipped with a charcoal filter which removed all hydrocarbons except for 
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methane. The difference between these two measurements provided for a 
measurement of VOC emissions. 

Per the permit, a startup was defmed as lasting from the moment of fuel 
ignition tlrrough achievement of operating permit limits and a shutdown consisted 
of the time between initial lowering of unit load until fuel flow ended. Hot startups 
consist of those within less than 8-hours of firing, cold startups include those with 
the unit off for more than 72-hours, and warm startups are those when the unit 
has been off between 8 and 72 hours. 

CEMS certifications consisted of a relative accuracy test audit (RATA), 
cycle time tests, linearity tests, and 7-day calibration drift tests. The RATA 
consisted of a stratification test followed by nine 21-minute test runs. Some of the 
emission compliance runs were used for the RATA. During each 21-minute test 
run, NOx, 02, and CO were measurement via instrumental analysis at 3-points 
within the stack for 7-minutes per point. The stratification test results were used to 
select those three points by defIDing the sample port and traverse point locations 
which provided for the best overall emission average. Cycle time and linearity 
testing was conducted by Cubix personnel during this project and the results 
included in this report. The drift test was conducted by Kiewit and Constellation 
personnel and included in this report. Both duct burners and turbine fIred at full 
load during the RATA. The turbine was combusting fuel and operating at least 
50% of base load during the other certification test events. 

After completion of the laboratory analyses of the initial RATA samples and 
re-tuning of Turbine 3, the ammonia RATA was repeated on April 30. Twelve 
21-minute ammonia sample trains were conducted during the re-test. 

Tables 2-4 provide the results of the initial compliance tests. Each tabular 
summary provides the pertinent operational parameters, ambient conditions, Cubix 
measurements, and calculated emission rates during each of the three test runs. 

NOx emissions for the three respective units during the original tests 
averaged 15.9, 15.8, ands 20.11bs/hr in comparison to a permit limit of 18.0 lbslhr 
for each unit (based on 2.5 ppm @ 15% 02). CO emission averaged 0.70, 0.26, 
and 1.07 lbslhr in comparison to a permit limit of 17.53 Ibs/hr. VOC emissions 
averaged 0.87, 1.31, and 2.47 lbslhr and the permit limit is 2.51 lbs/hr per unit 
VOC was measured as heptane and reported in methane equivalents. The three 
respective PMlPMlO measurements averaged 16.5, 9.15, and 16.43 lbs/hr with a 
permit limit of 18.14 Ibslhr. SOX emissions from each unit averaged <0.009 Ibs/hr 
(below detectable limit of method) with a permit limit of 1.11 lbslhr. Ammonia 
concentrations corrected to 15% 02 averaged 5.38, 6.54, and 0.95 ppmvd for the 
three respective units in comparison to a permit limit of 10 ppm @ 15% 02. 
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During the re-test of Unit 3, NOx emissions averaged 6.18 lbslhr. and 2.41 
ppmvd @ 15% 02. The results of the re-test for Unit 3 NOx is summarized in 
Table4a. 

Visible emissions were 0% during all opacity observations. 

Aldehyde and acrolein measurements were required by the permit although 
no emission limit was imposed. Aldehydes averaged 0.28, 0.39, and 0.45 1bslday 
(reported as formaldehyde) for the three units. Acrolein concentrations were 
below the minimum detection limit of the method and based that limit were less 
than 2.99, 3.00, and 3.46lbs/day for the three units. 

All gaseous emission rates (i.e. NOx, CO, aldehydes, VOC', SOx) are 
calculated based on the Method 19 (stoichiometric) calculation of stack flow rate. 
PMlPMIO emission rates are calculated based on the physical flow rate 
measurements obtained via the isokinetic sample train. 

NOx, CO, and voe emissions are also reported in terms of Ibsl1vllv.1BTU 
and PMlPMlO in terms of mg/m3 @ 15% 02 as stipulated by the pemrit. 
Additionally, the VOC to CO surrogate relationship (Le. to allow the CO CEMS to 
be utilized as an indirect measurement of VOC emissions) averaged 1.27 for Unit 
1,9.79 for Unit 2, and 2.45 for Unit 3. 

The NOx measurements required by Subpart GG (turbine only operations) 
are su:rnmarized in Tables 5-7 for Units 1, 2, and 3, respectively. NOx 
concentrations corrected to 15% 02 were less than 5 ppmvd at all load. conditions 
for all three units in comparison to a Subpart GO emission limit of 75 ppm @ 
15% 02. 

The startup and shutdown test results are summarized in Tables 8-10 for 
Units 1, 2, and 3, respectively. Average concentrations of NOx, CO, 02, and 
VOC and the average fuel rate are provided for each event. The length of each 
event is also provided. The 02 concentration and fuel rate were utilized to 
calculate an average stack flow rate and the total time of the event used to 
calculate the total mass of emissions during the event for comparison with the 
applicable pennit limits. 

The permit stipulates that VOC emissions be characterized during each of 
the four transient events. For Units 1, 2, and 3, respectively, hot startup VOC 
emissions were 194.1Ibs, 137.3Ibs, and 32.5 lbs. During warm startup, the VOC 
emissions were 113.5 lbs, 130.6 lbs, and 195.7 lbs. Cold startup VOC emissions 
were 409.3 Ibs, 332 lbs, and 57.5 lbs. The VOC during the three respective 
shutdown were 88.8 lbs, 232.7 lbs, and 19.5 lbs. The permit does not stipulate a 
VOC emission limit during startups or shutdowns. 
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The CEMS are subject to the requirements of both Part 60 and Part 75 and 
RATA results are provided based on both. 

Tables 11-13 provide the RATA results based on Part 75 requirements for 
Units 1, 2, and 3, respectively. For units with NOx emissions less than 0.20 
IbslMMBTU (as is the case for all three units), the requirement is that the absolute 
average difference between reference method (RM) and CEMS be less than 0.02 
IbsIMMBTU. And, if the differences are also less than 0.015 lbsIMMBTIJ, future 
RATAs can be conducted annually rather than semi-annually. The absolute 
differences were 0.001,0.000, and 0.003 for the three respective units. All results 
are rounded to t1rree decimal places as is required by Part 75. 

The 02 CEMS relative accuracy's were 0.38%, 0.87%, and 1.30% with 
average absolute difference of 0.02, 0.09, and 0.13 vol%. Part 75 requirements 
are that the 02 CEMS have an RA of less than 10% or that the absolute 
difference be less than 1.0 vol%. Annual RATAs are allowed if the RA is less than 
7.5 %. Part 60 stipulates that the 02 CEMS have a RA of less than 20% of the 
RM or that the absolute difference be less than 1.0 vol%, whichever is greater. 
20% of the RM is greater than 1.0 vol% and the former requirement applies to all 
three units. 

The bias adjustment factor will be required Unit 3. The BAF for Unit 3 is 
the 1.111. 

Tables 14-16 provide the results of the Part 60 NOx CEMS RATAs. The 
RA of the RM was 18.17% for Unit 1, 7.31% for Unit 2, and 19.18% for Unit 3. 
The RAs of the two applicable standards (i.e. permit limits of 2.5 ppmvd @ 15% 
02 and 18 lbslhr) are also provided. Performance Specification 2 stipulates that 
the RA be less than either 20% of the RM or 10% of the applicable standard, 
whichever is greater. For these units, 20% of the RM is greater than 10% of 
either applicable standard and the former requirement applies. 

Determination of the applicable standards in tenns of ppm was 
accomplished based on the stack conditions during the test. For example, for the 
stack conditions during the tests on Unit 1 (i.e. flow rate and diluent 
concentration), 3.21 ppm would result in a corrected concentration of 2.5 ppm @ 
15% 02 and 3.51 ppm would result in an emission rate of 18.0 lbs/hr. 

Tables 17-19 provide the CO CEMS RATA results in the same manner as 
presented for NOx-based on ppm @ 15% 02 and Ibslhr. Performance 
Specification 4a requires an RA of less than 10% of the RM or an absolute 
difference of less than 5 ppm, whichever is greater. For these units, 5.0 ppm is 
greater than 10% of the RM and the requirement is that the difference be less than 
5.0 ppm. Table 5 shows that the average absolute differences were 0.37 ppm for 
Unit 1,0.38 for Unit 2, and 0.56 for Unit 3. 
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• The July, 2002 monitoring plan indicates that Perfonnance Specifications 4a 
will be applied to the NH3 CEMS. Tables 20-22 provide the results of the initial 
NH3 CEMS RATAs. The average absolute differences were 4.92 ppm for Unit 
1,4.41 ppm for Unit 2, and 8.96 for Unit 3. 

Table 22a summarizes the results of the second NH3 RATA conducted on 
Unit 3. During the re-test, the average absolute difference was 0.41 ppmvd. 

Cycle time tests are summarized in Tables 23-25. The cycle times were 
240, 180, and 180 seconds for the three units which meets the minimum 
requirements of Part 75 (l5-minutes). The 02 and high range NOx CEMS 
linearity tests (summarized in Tables 26-28 showed compliance with the 5% and 
0.5 vol% difference requirement of Part 75. 

The 7-day calibration drift tests required by Part 60 (NOx, CO, and CO 
CEMS) as well as the 7-day calibration error tests required by Pan 75 (NOx and 
02) are summarized in Tables 29 and 30 for Unit 1, 31 and 32 for Unit 2, 33 and 
34 for Unit 3. These tests were conducted by plant personnel on behalf of Forney 
Corporation, and the data provided to Cubix for inclusion in this report. 

• 
Appendix A contains the field data sheets used for the data collection during 

these tests. Examples of any calculation used to present the results of this section 
are contained in Appendix B. Results of the fuel analyses and the operational data 
provided by Kiewit and Constellation personnel is contained in Appendix C. 
Appendix F includes copies of the strip chart recordings and data logger records 
used to detennine the emission concentrations. Appendix G provides the results 
of third party laboratory analyses (i.e. ROO measurements). Appendix H contains 
the opacity observation data sheets. 

•
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eTab.:• Summary of Results - 40!2ER75 RATA Results 
Plant: Keiwit High Desert Number of Tests: 9 

Source: Unit 1 t~ value (0.025): 2.306 
Technlclan(s): lF/CMlJJ/NS/JW/JC 
Cublx Reference Methods: EPA Method 78,30 (Method Be Corrected) 

Test Run Number 1~RA~1 i-RA-2 1-RA-3 i-RA-4 1-RA-5 1-RA-6 1-RA·7 
Date 4/5/03 4/5/03 415/03 4/5/03 415103 415/03 415103 
Start Time (24hr) 16:16 16:48 17:19 17:54 18:25 18:52 19:19 
EndTme 24hr 16:37 17:09 17:40 18:15 18:46 18:46 19-.40 
Unit load (MW) 161 161 161 162 162 163 163 
Run Status (used or discarded) used used used used used used used 

. .. ~~. , ..<: ~ I ~,l' ,. .............. • \ • ~ • ~ ' ...... _1/ '-':'_.~'.l: ... ~r ...;;'·l : ,~_ . ~ , "".ij;.~
" - .. ..... ' .... ' 

Cubix RM NOx (ppmv) 2.840 2.890 2.860 2.880 2.910 2.920 2.920 
CEMS NOx (ppmv) 3.300 3.400 3.400 3.400 3.300 3.400 3.400 
Difference (ppmv) -0.460 ~0.510 -0.540 -0.520 -0.390 -0.480 -0.480 

......, .... f \ • • ,:'.. " 1 ~ ·r·.. .. .. \ .. ; ...& • _ I' ... , ....1;; ~'J ~.'\: ,-.,,," r,,~i, ~ ,- ~1I0r..' '~.' ;1.,,-" 

Cubix RM 02 (%. dry) 13.380 13.340 13.390 13.370 13.320 13.290 ·13.280 
CEMS 02 (%, dry) 13.300 13.300 13.300 13.300 13.300 13.300 13.300 
Difference (%. d 0.080 0.040 0.090 0.070 0.020 -0.010 -0.020 

~ - p- •.. ...... ' .... ;t. _"~~'>" .,~.t' ~';' ~:'.?. ,"" .,..t..~'f.'l:~·.~".--;·",,' 
0.008 0.008 0.008 0.008 0.008 0.008 0.008 
0.009 0.01 0.01 0.01 0.009 0.01 0.01
 
-0.001 -{I.002 -0.002 -0.002 -0.001 -0.002 -0.002
 

i-RA-B 
4/6103 
12:13 12:42 I IStandard IConfidence I Relative 

12:34 13:03 AveralJe DevIation Coeffic1ent Accurac 
161 

used 

: ~, • -?'~... .• ".' ") ~ \.~...(,.~, ",{.I " ~f 

13.260 
13.300 
-0.040 

-~.~'·.i~~F~_---.,,-
0.011 0.012 0.009 
0.009 0.009 0.010 25.69% 
0.002 0.003 -0.001 0.0008 Jb/MMBtu 

PASS 

·Part 75 RATA ACCBpiance Criteria: 
NOx Mass (lbIMMBtu): <:; 7.5% Relative Accuracy or If CEMS 13 <; 0.200 IblMMBtu average, differenca from RM calculated rate not to exceed +1· 0.015 Ib/MMBtu (App. B, Section 2.3.1.2 (t). 

"Part 75 Bias Test and Adjustment Factor (Section 7.6) 

If the mean difference Is less than or equal to the absolute value of the confidence coefficient. the s~stem passes the bfas test. If not, a Bias Adjustment Factor (BAF) must be calculaled and 
applied to the raw CEMS data. As per 40CFR75, Appendix A. 7.6.4 and 7.6.5. 

..... Testing by Cubix Corporation, Austin, Texas 
\0 
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Tablet• 

Summary of Results - 40CFR75 RATA Results 
Plant: Keiwit High Desert Number of Tests: 9 
Source: Unit 2 t· value (0.025): 2.306 
Technician(s): lF/CM/JJ/NS/JW/JC 
Cubbl Reference Methods: EPA Method 7e, 3a (Method 6e Corrected) 

2-RA·1 2·RA·2 2-RA-3 2-RA-4 2·RA·5
 

4f7/03 417103 4f7103 4f7/03 4rTI03
 
13:57 14:28 15:02 15:30 15:58 16:29 16:58 17:26 17:59 \ Standard \ Confidence I Relative 
14:18 14:49 15:23 15:51 16:19 16:50 17:19 17:47 18:20 Avera(le Deviation CoeffICient Accurac 
159 159 158 158 158 158 158 158 158 I 

used used used used used 
• ' c:, , '. ~ . .'",'J.. ," ..... '..~. -I•• i~;~'lt:, Y 

Gubix RM NOx (ppmv) 3.160 3.140 3.260 3.350 
GEMS NOx (ppmv) 3.100 3.100 3.100 3.100 
Difference (ppmv) 0.060 0.040 0.160 0.250 

Gubix RM 02 (%, dry) 13.380 13.440 13.420 13.410 
GEMS 02 (%, dry) 13.300 13.400 13.300 13.300 
Difference (%. d 0.080 0.040 0.120 0.110 

0.009 0.009 0.009 0.010 
0.009 0.010 0.010 0.010 
0.000 -0.001 -0.001 0.000 

3.320 3.270 3.270 
3.100 3.1 ()(} 3.100 
0.220 0.170 0.170 
_~~lo!iiU&i~~~h?~~~:~,!!;::::::::::.:::w ,\;:.: ~ ;to; .",==......"':.~,_ ~ J;;.l!t...... ..1',: J:.  ~;::'r:::....r-""_,-",,,_ 
13.380 13.360 13.380 13.420 13.440 
13.300 13.300 13.300 13.300 13.300 
0.080 0.060 0.080 0.120 0.140 , 

.' .~~ ;.0 " ;1.." :or"'-:.J,.!1,i' ~'.., • .~.::~i~Jr~~ 
0.010 0.009 0.009 0.010 0.009 
0.009 0.010 0.010 0.009 0.009 0.010 I 0.001 9.24% 
0.001 -0.001 -0.001 0.001 0.000 0.000 r 0.001 0,0002 IblMMBtu 

PASS 

·Part 75 RATA Acceptance Criteria: 
NOx Mass (lb/MMBtu): <.. 7.5% Relative Accuracy or If CEMS is < 0.200 IblMMBlu average, difference from RM calculated rale not to exceed +/- 0.015 IblMMBtu (App. B, Section 2.3,1.2 (1). 

··Part 75 Bias Test and Adjustment Factor (Section 7.6) 
If the mean difference Is less than or equal 10 Ihe absolute value of the confidence coefficient, Ihe system passes the bias test. If not, a Btas Adjustment Factor (BAF) must be calculated and 
applied to the raw CEMS data. As per 40CFR75, Appendix A. 7.6.4 and 7.6.5. 

Testing by Cubix Corporation, Austin, Texas 
N 
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PASS 

30.81% 
0.0027 Ib/MMBtu 

_~t£;;;'k-;'" 

0~012 

0.009 
0.003 

158 157 
used used 

. ~'.:':~; ..:~l.. ' > 

4.120 
3.300 
0.820 

13.450 
13.300 
0.150 

e	 Tab••: •Summary of Results - 40CFR75 RATA Results 
Plant: Kelwit High Desert Number of Tests: 

Source: Unit 3 t- value (0.025): 2.306 

Technlclan(a): LF/CM/JJ/NS/JW/JC 

Cubix Reference Methods: EPA Method 7e, 38 (Method 6e Corrected) 

3-RA-1 3-RA-2 3--RA-3 3-RA-4 3-RA-5 3·RA-6 3·RA·7 3-RA--8 3-RA-9 

4/5/03 4/6103 4/6103 4/6/03 416103 4/6/03 4/6/03 4/6/03 4/6/03 
16:59 8:45 9:38 10:20 11:04 11:40 12:17 14:39 15:24 I IStandard IConfidenceI Relative 
17:20	 9:06 9:59 10:41 11:25 12:01 12:38 15:00 15:45 Averaoe Deviation Coefficient Accurac 

160 165 164 161 161 160 160 
used	 used used used used used used
 

' .. . -'. ~ . - ..: , ' ..
 •• J.. _ .. '.t.;1. ~.• , .:~ . 

3.670 3.770 3.750 3.390 3.730 4,250 4.720 
3.100 3.100 3.100 2.800 3.000 2.900 3.000 
0.570 0.670 0.650 0.590 0.730 1.350 1.720 .. ,	 ' .. • _,:"to. , ........ _ (, ...... __ ,,:,f;1~"'~'" -' l~.' ""t'-,'f
 ~I 

Cubix RM 02 (%, dry)	 13.280 13.420 13.430 13.520 13.420 13.450113.340 
CEMS 02 (%. dry) 13.200 13.300 13.300 13.300 13.300 13.300 13.300 
Difference (%. drv) 0.140 -0.020 0.120 0.130 0.220 0.120 0.150 

<ti-. ~I' ~.. ~ .....:.- ~ I> .::: 

0.Q11 0.011 0.011 0.010 0.011 0.012 0.014 
0.009 0.009 0.009 0.008 0.009 0.008 0.009 
0.002 0.002 0.002 0.002 0.002 0.004 0,005 

'Part 75 RATA Acc;eptance Criteria: 
NOlC Mass (lb/MMBtu): <= 7.5% Relative Aocuracy or If CEMS is < 0.200 Ib/MMBtu al/erage, difference from RM calculated rate not 10 exceed +/- 0.015 IblMMBtu (App. 8, Section 2.3,1.2 (1). 

··Part 75 Bias Test and Adjustment Factor (Section 7.6) 
If the mean difference is less than Dr equal to the absolute value of lhe confidence coefficient. the system passes the bias lesl. If not, a Bias Adjustment Factor (BAF) must be calculated and 
applied 10 the raw CEMS data. As per 4OCFR75, Appendix A, 7.6.4 and 7.6.5. 

Testing by Cubix Corporation, Austin, Texast-.J



Oate: 4/5-6/03 Applicable Standards: m @ 16%02 lImit 
Plant: Kiewit High Desert lor Ibslhr limit 
Source: Unit 1 
Technlclan(s): 
CUblx Method: 

LF/CM/JJ/NS/JW/JC 
EPA Method 78 

Number or Teata: 
t· value (97.5% confidence) F 2.:06 I 

e TABLe 
UNIT! •NOx PART 60 CEMS RATA 

FIr'J CEMSData Intermediate Values 
CublxNOx CEMNOx DIHerance RAol AA of 
(DPmV drv) (DDfTlV arvJ (Of)mv abs} Rd 

16.20% 
epp std 1 
13.11%2.84 3.30 0,46 

2.89 3.40 0.51 28.02% 22.B8% 
2.86 3.40 0.54 21.09% 17.21% 
2.68 3.40 0.52 19.590/. 16.01% 
2.91 3.30 0.39 19.43% 15.93% 
2.92 3.40 0.48 18.73% 15.39% 
2.92 3.40 0.48 18.29% 15.06% 
2.87 3.30 0,43 17.93% 14.75% 
3.02 3.20 0.18 18.17% 15.03% 

Tast Start Stop 
AunNo. TIme Time 
1·RA·1 16:16 16:37 
1·RA-2 16:48 17:09 
1·RA-3 17:19 17:40 
1·RA-4 17:54 18:15 
14RA-5 18:25 18:46 
1-RA·6 18:52 18:46 
1·RA-7 19:19 19:40 
1·C·l 11 :03 12:03 
1-C-3 14:45 15:45 

AveraSlas 
Standard DevIation 

Relative Accuracy (ba.ed on mean of refarence method)
 
Relative Accuracy (based on appllcllble standard-ppm @ 15% 02 limIt)
 

Relallv. Accuracy (baaed on applicable alandard-lbllhr limit)
 
EPA Standard: RA must be < 20% of mean of reference method
 

or RA must be < 10% of applicable standard,
 
whIchever 18 greater
 

These runs not used for RA. ca!cu!s.oon 
1-RA-8 12: 13 12:34
 
1·RA·9 12:42 13:03
 
1-C-2 12:11 13:11
 

tv 

2.90 3.34 
0.05 0.07 

Confidence Interval 

0.4433 
0.1090 

0.08 
18.17% 
18.42,.. 
15.03% 

COMPLIANCE
 
STANDARDS
 

ppm @ 02 limit <20% 01 RM 
Ibs/hr limit <20% of RM 

4.03 3.10 ·0.93 
4.02 3,10 '0.92 
3.24 no data n,e. 

Testing by Cubix Corporation. Cameron Park, California 
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e TABLn 
UNIT'2 •NOx PART 60 CEMS RATA 

m II 15% 02 limit 
plant: Kiewit High Desert for Ibslhr IIm't 
Source: Unit 2 
Technlclan(s): LF/CM/JJ/NS/JW/JC Number of Tests: 
Cublx Method: EPA Method 7e t- value (97.5% confidence) I 2.:06 I 

Date: 4/5-6/03 Applicable Standards: 

Test Start Stop 
Run No. Time Time 
2-RA-, 13:57 14:18 
2-RA-2 14:28 14:49 
2·RA-3 15:02 15:23 
2-RA·4 15:30 15:51 
a-RA-5 15:58 16:19 
2-RA-S 16:29 16:50 
2-RA-7 16:58 17:19 
2-RA-S 17:26 17:47 
2-RA-9 17:59 19:20 

Averages 3.25 3.08 0.1756 
Standard Deviation 0.09 0.07 0.0808 

Confidence Interval 0.06 
Relallve Accuracy (based on mean of reterence method) 7.31% 

Relative Accuracy (baud on applicable standard-ppm 0 15% 02 limit) 7.48% 
Relative Accuracv 4bued on applicable standard·lbslhr limit) 6.61% 

EPA Standard: RA musl be <: 20% of mean of reference method 
or RA must be < 10% of applicable standard, 

whichever is greater 

tv 
Vol 

ffJI CEMSOata Inlermedlate Values 
CubixNOx CEMNOx Difference RA of RA of 
(Domv drv' (ppmv dry) foomvabsJ ~ 

1.90% 
aop std 1 

1.67%3.16 3.10 -0.06 
3.14 3.10 ·0.04 5.62% 4.93% 
3.26 3.10 ·0.16 7.73% 6.86% 
3.35 3.10 -0.25 8.74% 7.85% 
3.32 3.10 -0.22 8.08% 7.30% 
3.27 3.10 -0.17 7.34"'" 6.64% 
3.27 3.10 -0.17 6.90% 6.25% 
3.36 3.10 -0.26, 7.16% 6.51% 
3.15 2.90 '0.25 7.31% 6.61% 

COMPLJANCE
 
STANDARDS
 

ppm II 02 limit <20% of RM 
Iba/hr limit <20% of RM 

Testing by Cubix Corporation, Cameron Park, California 



Date: 4/5-6/03 Applicable Standards: m 0 15% 02 lImIt 
Plant: Kiewit High Desert for Ibs/hr limit 
Source: Unit 3 
Technlclan(s): 
Cublx Method: 

LF/CM/JJ/NS/JW/JC 
EPA Method 78 

Number of Tests: 
t- value (97.5% confidence) I 2.:06 I 

It TAR06 
UNIT 3 •NOx PART 60 CEMSRATA 

fWI CEMSData Intermediate Values 
CubixNOx CEMNOx Differern::e RA of RA 01 
fODmv drv) foDtrlv, dry) (ppmvabsJ FM 

15.53% 
aDD SId 1 
16.45%3.67 3.10 -0.57 

3.77 3.10 -0.67 33.74% 36.24% 

3.75 3.10 -0,65 20.41% 21.98% 
3.39 2.80 ·0,59 19.09% 20.08% 
3.73 3.00 ·0.73 19.71% 20.83% 
3.62 3.10 ·0.52 19.19% 20.25% 
3.51 3.00 -0.51 18.73% 19.65% 
4.12 3.30 -0.82 19.53% 20.83% 
3.61 3.00 -0.61 19.18% 20.41% 

Test Start Stop
 
Run No. Time Time
 
3·RA·1 16:59 17:20
 
3-RA-2 08:45 09:06
 
3·RA·3 09:38 09:59
 
3-RA-4 10:20 10:41
 
3·RA-S 11 :04 11:25
 
3·C·2 12:26 13;26
 
3-C-3 13:36 14:36
 

3-RA-B 14:39 15:00
 
3·RA-9 15:24 15:45
 

Averages 3.69 3.06 
Standard DeViation 0.20 0.13 

Confidence Interval
 
Relative Accuracy (b.sed on mean of reference method)
 

Relative Accuracy (bBsed on applicable standard-ppm @ 15% 02 limit)
 
Relative Accuracy (based On applicable .tandard-Ibs/hr limit)
 

EPA Standard: RA must be < 20% of mean of reference method
 
or RA must be < 10% of applicable standard.
 

whichever Is greater
 

N 
~ 

0.6300 
0.1001 

0.08 
19.18% 
22.29% 
20.41 % 

COMPLIANCE
 
STANDARDS
 

ppm II 02 limit <20" of RAt 
IbsAJr limit <20% of RM 

Testing by Cublx Corporation, Cameron Park, California 



Date: 4/5·6/03 Applicable Standards: m • '5% 02 limit 
Plant: Kiewit High Desert for Ibslhr limit 
Source: Unit 1 
Technlclan(s): 
CubJx Method: 

LF/CM/JJ/NSlJW/JC 
EPA Method 10 

Number of Telts: 
t- value (97.5% confidence) I 2,;06 I 

eTAat7
 
UNITt
• 

CO PART 60 CEMS RATA
 

fWJ CEMSData Intermediate Values 
CublxCO CEMOO Difference RA of RAof 

rODmv dry' (ppmv dry) (fJPmvabs) FM 
176.92% 

app sId 1 
8.20%0.26 -0.20 -0.46 

0.21 -0.20 ·0.41 320.28% 13.41% 
0.18 -0.20 -0.38 238.65% 9.21% 
0.28 -0.20 ·0,48 217.32% 9.00% 
0.18 -0.20 ·0.38 215.84% 8.54% 
0.20 -0.20 -0.40 211.87% 8.24% 
0.14 -0.20 -0.34 218.23% 8.05% 
0.01 ·0.20 ·0.21 247.59% 8.05% 
0.05 ·0.20 -0.25 260.10% 7.77% 

Test Slart Slop 
Run No. Tlma Time 
1-RA-1 16:16 16:37 
1-RA-2 16:48 17:09 
1·RA-3 17:19 17:40 
1-RA-4 17:54 18:15 
1·RA-5 18:25 18:46 
1·RA-6 18:52 18:46 
1·RA-7 19:19 19:40 
1·RA-8 12:13 12:34 
1·RA-9 12:42 13:03 

Averages 0.17 -0.20 
Standard Deviation 0.09 0.00 

Confidence Interval 
Rel.tlve Accuracy (beled on mean of reference method)
 

Relative Accuracy (baaect on applicable atandam.ppm 0 15% 02 limit)
 
Relative Accuracy (baled on applicable standard-Ibllhr limit)
 

EPA Siandard: RA must be <10% of RM or w1thn 5 ppmv-PS4a
 
whichever Is grealer
 

N 

0.3678 
O.D893 

0.07 
260.10% 

8.49% 
7.77% 

'ffl II 02 limit 

Testing by Cubix Corporation, Cameron Park, Callfornla 
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• • TABL. 
UNIT 2 

CO PART 60 CEMS RATA
 

Date: 4/5·6/03 Applicable Standards: for DDIJI " 16" 02 limit 
plant: Kiewit High Desert for Ibslhr limit 
Source: UnIt 2 
Technlclan(s): LF/CMlJJINS/JWJJC Number of Tests: 
Cubit Method: EPA Method 10 t- value (97.5°,(, confidence) I 2.:06 

Test Start Stop 
Run No. TlITle Time 
2·RA·1 13'.57 14:18 
2-RA-2 14:28 14:49 
~-RA·3 15:02 15:23 
2~RA·4 16:30 15:51 
2-RA-5 15:58 16:19 
2-RA-6 16:29 16:50 
2-RA-7 16:58 17:19 
2-RA-a 17:26 17:47 
2-RA·9 17:59 18:20 

Averages 0.18 -0.20 
Stancterd Deviation 0.08 0.00 

Confidence Interval 
Relative Accuracy (billed on mean of reference method)
 

Relative Accuracy (based on applicable standard-ppm 0 15% 02 IImlt)
 
Relative Accuracy (based on applicable arandarcl-lbslhr limit)
 

EPA Standard: RA mUll b. <10% of RM or with" 5 ppmy-PS4a
 
whichever t. greater
 

IWI CEUSData Intennedlate Values 
QtIIxCO CEMCO Difference RAof Mof 

{PO/TlV dry' (ppmv dry) (oomv sbs) R.1 
166.67". 

aoo std 1 
8.69%0.30 -0.20 -0.50 

0.14 -0.20 ·0.34 652.95% 24.98% 
0.03 -0.20 ·0.23 442.96% 12.07% 
0.17 -0.20 ·0.37 335.43% 9.33% 
0.20 -0.20 -0.40 291.34% 8:51% 
0.22 -0.20 -0.42 266.70% 6.19% 
0.18 -0.20 -0.38 255.62% 7.88% 
0.23 -0.20 -0.43 244.50". 7.81% 
0.12 -0.20 -0.32 246.41 'Yo 7.57% 

0.3767 
0.0763 

0.0& 
246.41 % 

8.57% 
7.57% 

N 
0\ 

Testing by Cublx Corporation, Cameron Park. California 
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• • TABLQ9
 
UNIT 3
 

CO PART 60 CEMS RATA
 

Date: 4/5·6/03 Applicable Standards: 
Plant: Klewll High Desert 
Source: 
Technlclan{.): 
Cublx Method: 

UnIt 3 
LF/CM/JJ/NS/JW/JC 
EPA Melhod 10 

Number of Tests: 
t- value (97.5% confidence) I 2.:06 ~ 

I _._. "0:'" ._.....'m tl15" 02 limit 
for Ibs/hr limit 

FIll CEMSDat8 Intermediate Values 

Test Slart Stop CubixCO CEMCO Difference RAol RA of 
Run No. Time Time loomv drv) (ppmv dry) (/Jpmvabs) R'o1 800 std 1 
3-RA-1 16:59 17:20 0.28 -0.20 -0.48 171.43~ 8.66% 

3-RA-2 08:45 09;06 0.32 -0.20 -0.52 251.37% 13.60% 
3-RA-3 09:38 09:59 0.32 -0.20 -0.52 183.93% 10.17% 
3-RA·4 10:20 10:41 0.33 -0.20 -0.53 175.29" 9.88% 
3-RA-5 11 :04 11:26 0.29 -0.20 -0.49 173.67" 9.65% 

3·RA-6 11 :40 12:01 0.38 -0.20 -0.58 174.05% 10.05% 
3-RA-7 12:17 12:38 0.41 -0.20 -0.61 173.09% 10.39% 
3-RA-8 14:39 15:00 0.45 -0.20 -0.65 171.98% 10.78% 
3-RA-9 15:24 15:45 0.42 -0.20 -0.62 169.45% 10.87% 

Averages 0.36 -0.20 
Standard Devlallon 0.06 0.00 

Confidence Interval 
Reladve Accuracy (based on mean of reference method)
 

Relative Accur80Y (baUd on applicable alandard-pprn • 15% 02 limit)
 
Relative Accuracy (based on appJlcable standard·lba/hr limit)
 

EPA Standard: RA must be <10% of RM 01 wlthn 5 ppmll-PS4a
 
whichever Is greater
 

0.5556 
0.0611 

0.05 
169.45% 
11.87% 
10.87% 

mil 02 limit 

N 

Testfng by Cubix Corporation. Cameron Park, California 
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e TABOO 
UNIT 1 •

NH3 CEMS RELATIVE ACCURACY
 

Date: 4/5-6/03 Applicable Standards: j 12.84 epm for ppm II 15'){, 0211mJt I 
Plant: KJewit High Desert 
Source: Unit 1 
Technlclan(a): 
Cublx Method: 

LF/CM/JJINSfJW/JC 
Bay Area ST-1B 

Number of Teata: 
t- value (97.5% confidence) I = 2.:06 i 

Test Starl Stop
 
AunNo. Time Time
 
l-RA-l 16:16 16:37
 
l-C-l 11 :09 11 :39
 
1~RA-3 17: 19 17:40
 
1-C-3 14:50 15:20
 

l-RA-5 18:25 18:46
 
l-RA·6 18:52 18:46
 
l-RA-7 19: 19 19:40
 
l-RA-a 12: 13 12:34
 
l-RA·9 . 12;42 13:03
 

Averages 7.37 12.30 
Standard Deviation 1.91 4.53 

Confidence Jnterval 
RelatIve Accuracy (baaed on mean 0' reference method) 

Relative Accuracy (ba.ed on appUcabte standard-ppm 0 15% 02 limIt) 
EPA Standard: RA must be <10% of RM or wlthn 5 ppmv-PS4a 

whlcbever III greater 

Th9Se runs not used for RA calculation 
l-RA-2 16:48 17:09
 
1-C&2 12:12 12:42
 

l-RA-4 17:54 18:15
 

OQ 

3.74 15.10 12.00 
4.72 no data n_8. 
3.82 15.90 13.25 

IW CEliS Data IntermedIate Valuea 

CublxNH3 CEMSNH3 Difference AA of RAof 
(oomv dill) (DDITIV dry) (DDmvabs) I'M 

41.33% 
applies ble standald 

34.61%10.76 15.20 4.44 
7.10 6.95 -0.15 351.02% 243.99% 
4.72 15.50 10.78 .247.85% 145.24% 
7.36 8.53 1.15 157.82% 92.03"10 
7.31 16.30 8.99 147.05% 85.34"10 
9.62 16.70 7.06 127.21% 77.40% 
7.93 16.70 8.77 124.11% 75.68% 
5.70 7.40 1.70 116.28% 68.50% 
5.84 7..40 1.56 109.14% 62.66% 

4.9238 
4.0642 

3.12 
109.14% 
62.66% 

1m (I 02 limit 

Testing by Cubix Corporation, Cameron Park, California 
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• • TABL:I 
UNIT 2 

NH3 CEMS RELATIVE ACCURACY
 

Date: 4/5·6/03 Applicable StandardS; I 12.11 pim for ppm II 16% 02 limit I 
Plant; Kiewit High Desert 
Source: Unit 2 
Tec:hnlclan(s): 
Cubl. Method: 

LF/CM/JJ/NS/JW/JC 
Bay Area ST-1B 

Number of Tests: 
t- value (97.50/. confidence) 1 2.:06 J 

Test Start Stop 
FftJn No. TIme TIme 
2-RA-1 13:57 14:18 
2-RA-2 14:28 14:49 
2-RA·3 15:02 15:23 
2-RA·4 15:30 15:51 
2·RA·5 15:58 16: 19 
2-RA·6 16:29 16:50 
2·RA·7 16:58 17:19 
2-RA-8 17:26 17:47 
2-RA-9 17:59 18:20 

FN CEMS Data Intermediate Values 
Cubix NH3 CEMSNH3 Difference RAoI RAol 

_wpmv drvl (pomv, dry) (ppmv sbs) /loA 
244.42% 

aODlica b1e standard 
34.07%1.77 6.10 4.33 

2.49 6.40 3.91 318.40% 53.40% 
2.54 6.50 3,96 204.47% 36.47% 
2.17 7.40 5.23 237.66% 41.94% 
2.83 6.50 3.67 211.010/. 39.19% 
1.62 6.30 4.68 219.140/. 38.59% 
1.85 6.10 4.25 218.94% 37.60% 
1.94 6.20 4.26 218.08% 36.94% 
1.49 6.90 5.41 234.11% 38.29% 

Average. 2.08 6.49 4.4105 
Standard Deviation 0.46 0.42 0.5921 

Confldence Inlervar 0.46 
Relative Accuracy (tHleed on mean of reference method) 234.11% 

Relative Accuracy (based on applicable standard-Ppn 0 15% 02 limit) 38.29% 
EPA Standard: RA must be <10% of RM or wlthn 5 ppmv-PS4a 

whichever Is greater 

t-) 

IQ 

Testlng by CUbix Corporation, Cameron Park, California 



e TABLQ 
UNIT 3 •

NH3 CEMS RELATIVE ACCURACY
 

Date: 4/5-6/03 Applicable Standards: I 12.69 ppm for ppm tI 15% 02 lImit I 
Plant: Kiewit High Desert 
Source: Unit 3 
Technlclan(a): 
Cublx Method: 

LF/CM/JJ/NS/JW/JC 
Bay Area ST-18 

Humber of Tests: 
t- value (97.5% confidence) I 2,;06 I 

CEMS Data Intermediate V.lue.fN 
Test Start Stop CEMSNH3CublxNH3 Difference RAo' RA of 

Run No. Time TIme (oomv c/rv) (oDmv. dTYJ (DDmvabsJ RIll aoolica ble standard 
3-RA-1 16:59 17:20 11.601.96 9.64 491.14% 75.97% 
3-RA-2 08:45 09:08 12.501.12 11.38 1401.02% 170.15% 
3-RA-3 09:38 09:59 9,672.83 12.50 644.79% 100.17% 
3-RA-4 10:20 10:41 3.49 13.10 9,61 487.57% 90.35% 
3-RA-5 11:04 11 :25 1.97 12.10 10.13 . 484.71% 86.90% 
3-RA-a 11:40 12:01 1.83 8.40 6.57 507.42% 88.01% 
3·RA·7 12:17 12:38 6.801.73 5.07 511.77% 86.03% 
3-RA·a 14;39 15:00 1.57 10.70 9.13 514.77% 83.68% 
3-RA·9 15:24 15:45 2.15 9,4511.60 503.92% 82,32% 

Averages 2.07 11.03 8.9811 
Standard DevIation 0.70 2.10 1.9268 

Confidence Interval 1.48 
Relative Accuracy (ba.ed on meIIn of reference method) 503.92"'

RelatIve Accuracy (baaed on appncabl. standard-ppm 0 15% 02 Hmlt) 82.32% 
EPA Standatd: RA must be <10% of RM or w1thn 5 ppmv-PS4a 

whichever Is greatar 
'm II 02 lImit 

w 
o 

Testing by Cubjx Corporation, Cameron Pane, Caillornia 



e TABLA 
UNIT 3 •

NH3 CEMS RELA'fIVE ACCURACY RETEST 

Date: 4/30/03 Appncable Standards: I 12.69 ppm lor ppm" 15'" 02 limit I 
Plant: Kiewit High Casan 
Source: 
Technlclan(s): 
Cublx Method: 

Unit 3 
LF/CM/JJ/NSlJW/JC 

Bay Area ST-18 
Number of Te.ta: 
t· "Blue (97.5% confidence) I ~:06 I 

Test Start Stop 
AunNo. Time Time
 

3-RA-12a 19:10 19:31
 
3-RA-l0a 18:08 18:29
 
3-RA·3a 13:48 14:09
 
3-RA-4a 14:34 14:65
 
3-RA·5a 15:10 15:31
 
3-RA-6a 15:42 16:03
 
3·RA-1a 16:27 16:48
 
3-RA·aa 16:67 17:18
 
3-RA-9a 17:33 17:54
 

Averages 3.76 3.34 
Standard Deviation 1.11 0.29 

Confidence Interval 
Relative Accuracy (based on mean ot referenco method)
 

Relative Accuracy (ba'" on appllcabfe standard-ppm .. 15% 02 limit)
 
EPA Standard: RA mU91 be <10% of Rlil or wlthn 5 ppmY·PS4a
 

Whichever II gre.ter
 

Th6S9 runs not used for RA calc:ulstion 
3-RA-2a 13:19 13:40
 

3·RA·l1a 18:37 18:58
 
3-RA-1a 11 :30 11: 51
 

w-

12.98 3.00 '9.98 
6.72 3.30 -3.42 
1.09 3.90 2,81 

FN ceMSOata Intermediate Values 
Cubjx NH3 CEMSNH3 Difference RA of RA of 

{ppmv dry} ((Jl1m~ dry) (ppmvabs) FM 
19.09% 

513.12% 
123.01% 
81.41% 
64.08% 
53.91% 
44.75% 
38.68% 
35,57% 

aDDIlca ble standard 
4.30% 

174.23% 
43.42% 
26.84% 
19.88% 
15.69% .' -
12.67% 
11.34% 
10.53% 

2.86 
6.76 
4.82 
3.30 
2.95 
2.47 
2.98 
4.62 
4.05 

3.40 
3.00 
3.10 
3.20 
3.30 
3.50 

3.30 
4.{)O 

3.30 

0.54 
-2.76 
-1.72 
-0.10 
0.35 
1,03 
0.32 
-0.62 
-0.75 

0.4115 
1.2029 

0.92 
35.57% 
10.53% 

'm " 02 limit 

Tesllng by Cubix Corporation, Cameron Park, California 



TABLE 23
 

•	 
UNITt 

CEMS CYCLE TIME TEST RESULTS 

Plant: K"l&witiFomey High Desert 
Locatfon: VICtorville. Califomia 

Technician: LF/CM/NS 
Source: Unit 1 

Date: 

•
 
Span Gas Concentration:
 
Zero Gas Concentration:
 

Analyzer Span:
 
Stack fnltlal Stable Reading:
 

Initial Stack Reading Change (% of Span)
 
Zero Stable Reading:
 

Zero 2-Mlnute Change (% of Span):
 
Start TIme Stack InJection:
 

Stack Upscale Stable Reading:
 
Upscale Step Change:
 

11me of Upscale Slable Reading:
 
Upscale Response Time:
 

Span Stlible Reading:
 
Span 2·Mlnute Change (% of Span)
 

Start TIme Stack InJection:
 
Stack DowlUlcsle Stable Reading:
 

Downscale Step Change:
 
TIme of Downscale Stable Reeding:
 

Downscale RespolUle Time:
 
Component Cycle Time:
 

Svatem Cycte TIme:
 

LowNOx Hh:lh NOx 02 
4/7{03 4/7/03 417/03 

9.01 ppm 136.00 ppm 20.80 vol"lo 
a ppm o ppm o vol% 

10.00 ppm 150.00 ppm 20.90 vol% 
3.55 ppm 2.90 ppm 13.90 vol% 

1.0% 0.0% 0.0% 
0.10 ppm 0.20 ppm 0.00 vol% 

0.0% 0.0% 0.0% 
14:32 14:32 14: 15 
2.05 2.05 13.70 

97.4% 97.3% 100.0% 
14:34 14:34 14:17 

120 sec 120 sec 120 sec 
9.20 ppm 141.90 ppm 20.70 val% 

0.0% 0.0% 0.0% 
14:46 14:15 14:31 

2.20	 ppm 4.10 ppm 14.05 vol% 
100.0% 100.0% 99.2% 
14:50 14:18 14:33 

240 sec 180 sec 120 sec 
240 sec 180 sec 120 sec 
240 sec 

•
 
T8lJling by Cubix C0flXll'81ion. Cameron Park, California 32 



TABLE 24
 

• 
UNU2 

CEMS CYCLE TIME TEST RESULTS 

Plant: Kiewit/Forney High Desert 
Location: Victorville, California 

Technician: LF/CWNS 
SOUrce: Unit 2 

•
 
Date: 

Span Gas Concentration: 
zero Gas Concentration: 

, Analyzer Span: 
Stack Initial Stable Reading: 

Initial Stack Reading Change (% of Span) 
zero Stable Readlng~ 

Zero 2-Mlnute Change (% of Span): 
Start Time StaGk InJection: 

Stack Upscale Stable Reading: 
UPSGlIe Step Change: 

TIme of Upscale Stable Reading: 
Upscale Response Time: 

Span Stable Reading: 
Span 2·Mlnute Change (% of Span) 

Start Time Stact< lnlectlon: 
Stack Downscale Stable Reading: 

Downscale Step Change: 
TJme of Downscale Stable Readlng: 

Downscale Responee Time: 
Component Cycle Time: 

System CYcle TJme: 

LowNOx HlahNOx 02 
417/03 

9.03 ppm
 
o ppm
 

10.00 ppm
 
2.95 ppm
 

1.0%
 
0..20 ppm
 

0.0%
 
18:08
 
2.70 

100.0% 
18:10 

120 sec 
8.70 ppm 

0.0% 
18:17 

2.70 ppm 
100.0% 
18:20 

180 sec 
180 sec 
180 sec 

4/7/03 417/03 
135.00 ppm 20.80 vol% 

o ppm o vol% 
150.00 ppm 20.90 vol% 

2.90 ppm 13.30 vol% 
0.0% 0.0% 

0.25 ppm 0.00 vol% 
0.1% 0.0% 
18:08 17:59 
2.70 13.30 

100.0% 100.0% 
18:10 18:01 

120 sec 120 sec 
134.05 ppm 20.75 vol% 

0.1% 0.5% 
17:59 18:08 

2.95 ppm 13.30 vol% 
100.0% 100.0% 
18:02 18:10 

120 sec 120 sec 
120 sec 120 sec 

•
 
Testing by CutJlx Cocporallon, Cameron Park, callfomia 
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TABLE2S
 

• 
UNIT 3 

CEMS CYCLE TIME TFST RESULTS 

Plant: Kiewit/Forney High Desert 
Location: Victorville, California 

Technlclan: LF/CM/NS 
Source: Unit 3 

•
 

•
 

Date: 
Span Gas Concentration: 
zero Gas Concentration: 

Analyzer Span: 
Stack Initial Stable Reading: 

Initial Stack Reading Change (% of Span) 
zero Slable Reading: 

Zero 2-Mlnute Change (% of Span): 
Start Time Stack InJection: 

Stack Upscale Stable Reading: 
Upscale Step Change: 

Time of Upscale Stable Reading: 
Upscale Response TIme: 

Span Stable Reading: 
Span 2-Mlnute Change (% of Span) 

Start Time Stack InJection: 
Stack Downscale Stable Reading: 

Downscale Step Change: 
TIme of Downscale Stable Reading: 

Downscale Response Tlmr. 
Component Cycle Time: 

System Cycle Tlme: 

LowNOx HlghNOx 02 
417/03 

9.02 ppm
 
o ppm
 

10.00 ppm
 
4.30 ppm
 

2.0%
 
0.00 ppm
 

0.0%
 
19:34
 
5.10
 

100.0%
 
19:36
 

120 sec
 
9.45 ppm
 

1.0%
 
19:45
 

3.90 ppm
 
100.0%
 
19:48
 

1eO sec
 
180 sec
 
180 sec
 

4/7/03 4/7/03 
135.00 ppm 20.80 vol% 

o ppm o vol"lo 
150.00 ppm 20.90 vol% 

3.05 ppm 14.50 vol% 
0.1% 0.0% 

0.10 ppm 0.00 vol% 
0.0% 0.0% 
19:34 19:24 
5.20 14.50 

100.0% 100.0% 
19:36 19:26 

120 sec 120 sec 
135.20 ppm 21.00 vol% 

0.1% 0.0"10 
19:24 19:33 

4.40 ppm 14.50 vol% 
100.1% 100.0% 
19:27 19:35 

180 sec 120 sec 
180 sec 120 ~ec 

Testing by Cubix Cofporatlon, Cameron Park, Califomia 
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TABLE 26 

VNrJ'1
 
CEMS LINEARITY TEST RESUL18
 

Plant: Klewlt/Fomey High Desert 
location: Victorville, Carlfomla 

Technician: LF/CMlNS 

NOx Span: 1o-EXEMPT 
02 Span: 20.9 

NOx Span~ 150 

Souroe: Unit 1 
Date: 4/4/03 & 417/03 
TIme: 1426·1530 & 1258·1400 

f;S,IS__ -I A....'.g. A......g. 
CertU'-d PeJCMlI R8Qlalrwl c.IIbrllll"" Gao Trlel 1 Trial :I Tri.1 3 ceM8 Abaollli. PClrcetll of $pen 

OW! 
0.5% 
0.8% Dr 

a 

ChIS r A••r... A....' •• 
ReqUlrwl CelllnUon Q.., Tn" 1 TII&12 Trial 3 calS AbeolUIlI Pero.nl or Spen 

'" 01 ell!!!! SIll1I1& C!b!!rY!d J!l~ Ob!!!Y!d A'!!l'!R! DIlIer.nce Plt!gg "'!I!:lIrt!Il!!l! Statue 
20·30 Cl< 44.11 45.5 48.2 4S.53 ·1.23 2.8% 5% Cl< 
50-eO a< 85.0 88.2 8S.9 1e.03 -0.23 0.3% Or Q( 

e0-100 Q( 140.• H1.4_ 142.3 141.37 ·5.37 3 

w 
Ul 

Tssltng by CUblx Corpor8tlon. Cameron Park. Callfoml8 
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TABLE 27 

UNIT 2 
CEMS LINEARITY TEST RESULTS 

Plant: KlewltJFomey High Desert HOx Span: 1o-EXEMPT Source: Unit 2 
Location: V"lCtorville, Califomla 02 Span: 20.9 Date: 04/02/03 

r-chnlc.lan: lF/CM/NS HOx Span: 15 a TI me: 1202·1 600 

w 
0\ 

TeslJng by Cub!x Corporation, Cameron Pallc, Callfom!a 



• •TABLE 28 
UNIT 3 

CEMS LINEARITY TEST RESULTS 

•• 

01 
CalIllrMlorl Gu Trlel 2 Tr..13 

o~MO'-.l 

Plant: KJewlVFomey High Desert NOx Span: 1o-exEMPT Source: Unit 3 
LocaUon: Victorville. California 02 Span: 20.9 Date: 04/03/03 

Technician: LF/CMlNS NOx Span: 150 TIme: 1008 
123& 

pe_ AequlNd 
....,.".

Pareenl of Sp"n 
DIIf,re1lllll Reoul..menl 91.I"e 

&.2% 5% Q( 

0.8" 0< a< 
1,3" 5 Q( 

w 
...... 

T&Sting by CUbix COIJlDrali<ln. Cameron Park, Catilomia 
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TABLEZ9
 

UNIT 1: CEMS
 
7·DAY DRIFT AND ERROR TEST SUMMARY
 

operatorlPlant: I<ie'Mt Hlgh De$ert Low NOll Span; 10 
..o~: VICIoIYiIle. CA High NOx Span: 150 

Unit 10; Uni11 01 Span: 21 
HlgIlCOSpan: 1000 
Low CO Span: 10 

Hti3 SIPlIn: 10 
Low HCh I'/JIf'SO 7-Dl1y CaJibRtion unn ,At It...,," 

Firing Rate I Reference Reftlrence % of Span 
Date 

DilferenceCEMS 
Value/oomlIMMBTUlhrl IVlluelDOmI Slatua IllOm1 1%1 Status 

ZERO n.a. OK 0.00.0 0.0 0.0% PASS 
SPAN 

1~ 
n.l. 9.0 0.1OK 8.9 1.0% PASSI,-Apr n.•. 0.0ZERO OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 0.1 1.0%9.1 PASS 
3-Apr n.a. 0.0 OK 0.1 1.0·~ZERO 0.1 PASS 

SPAN 0.09.0 OK 9.0 0.0% PASS 
4-Apr 

n.'. 
ZERO n.a. 0.0 OK 0.0 0.0% PASS 
SPAN 

0.0 
9.0 OKn.a. 1.0% PASS8.9 0.1 

s-Apr ZERO 0.0 OK 0.1 0.1 1.0% PASS 
SPAN 

n.'. 
n.a. 9.0 9.0OK 0.0 0.0% PASS 
n.1 0.0 OK 0.1ZERO 0.1 1.0% PASS 

SPAN 
~r 

n.a. 9.0 OK 1.0% PASS 
7-At>r 

9.1 0.1 
1.0",(,n.a 0.0 OK 0.1 PASS 

SPAN 
ZERO 0.1 

9.0n.a. OK 0.1 1.0'\4 PASS8.9 
OVERALL STATUS PASS 

High NOK Pm .0 ·u.v Otff't Test RNU/b 
Firing Rate ReferenceReference CEMS DI/fef'ence I. % of Span 

Dale Value loom\ ValUe/oom1 looml I (%)rMMBTUlM Status Status 
1-Apr 0.0ZERO n.•. OK 0.0 I 0.0%0.0 PASS 

SPAN n.a. 135.0 OK 135.0 0.0% PASS0.0 
2-Apr ZERO OK 0.00.0 0.0 0.0% PASS 

SPAN 
n.'. 

135.0n.lI. 135.6 0.6OK 0.4% PASS 
3-Apr ZERO 0.0 OK 0.1·,,(,0.2 0.2 PASS 

SPAN 
n.'. 

OKn.a. 135.0 133.3 1.7 1.1% PASS 
4-Apr OKZERO /l.a. 0.0 0.0 0.0 PASS 

SPAN 
0.0% 

135.0 OK 133.1 t.9 1.3% PASS 
5--Apr 

n.'. 
IOKn.a. 0.0 0.2ZERO 0.2 0.1% PASS 

SPAN n.1. 135.0 OK 136.3 0.9% PASS 
G-Apr 

1.3 
ZERO n.B. 0.0 OK 0.2 0.1% PASS0.2 
SPAN n.L 135.0 138.3 3.3OK PASS 

1.Apr 
2-2% 

OKn.a. 0.0 0.2ZERO 0.2 0.1% PASS 
SPAN I OKn.•. 135.0 13-4.7 0.3 0.2% PASS 

~RALLSTAT S PASS 

•
 
Low HOx Pm 751-lUy c.1IlNafJoIf Error 1MtRUUffa 

FimqRate RetarenCll Reflwence C~ Difference %otSpan 
Date (MMBTI.JIhn ValUe {DDml Status 1Value (llOml (DDmI I (%1 Slatus 
1-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknoMl 9.0 OK 8.9 0.1 1.0% PASS 
2-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unlcnooNn 9.0 Ol< 9.1 0.1 1.0% PASS 
3-Apr ZERO unknoMl 0.0 Ot< 0.1 0.1 1.0% PASS 

SPAN unknown 9.0 OK 9.0 0.0 0.0% PASS 
4-Apr ZERO unkn_ 0.0 OK 0.0 0.0 0.0% ?ASS 

SPAN InIknown 9.0 OK 8..9 0.1 1.0% PASS 
5-Apr ZERO unknown 0.0 at< 0.1 0.1 1.11% PASS 

SPAN ullknown 9.0 OK 9.0 0.0 0.0% PASS 
6-Apr ZERO unknown 0.0 OK 0.1 0.1 1.0% PASS 

SPAN unknown 9.0 OK 9.1 0.1 1.0% PASS 
7-Apr ZERO unknown 0.0 OK 0.1 0.1 1.0°,4 

I 
PASS 

SPAN unknown 9.0 OK 8.ll 0.1 1.0% PASS 
,STATUS PAlt8 

HlgII HOx Part T5 7.lJ.y c.JIftf/on errot at tf..UIt:t 
F'1I'ing R.te Reference I: R.ferenc;e CEMS 0iI'fwencIt % of sPan 

Dale I"'MBTUJhrI Value looml I SlaNt Value (1lOll11 (DOR11 (%) SteMt 
1-Apr Zl;RO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 135.0 OK 135.0 0.0 0.0% PASS 
2-Apr ZERO tJnMown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 135.0 OK 135.6 0.6 0.4% PASS 
3-Apr ZERO unknown 0.0 I OK 0.2 0.2 0.1% PASS 

SPAN unknOWn 135.0 OK 133..3 1.7 1.1% PASS 
~-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 135.0 OK 133.1 1.9 1.3% PASS 
5-Apr ZERO unknown 0.0 Ot< 0.2 0.2 0.1% PASS' 

SPAN unKnown 135.0 OK 136.3 1.3 0.9% PASS 
~ ZERO unknown 0.0 OK 0.2 0.2 0.1% PASS 

SPAN unknOwn 135.0 OK 138.3 3.3 2.2% PASS 
7-Apt ZERO unknoWn 0.0 OK 0.2 0.2 0.1% PASS 

SPAN unknown 135.0 OK 134.7 0.3 0.2% PASS 
OVERA LSTA US p~ 

Testing by Planl Operator 

c 
38 



• 
TABLE 30 

UNIT 1: CEMS 
7-DAY DRlIT AND ERROR TEST SUMMARY 

OperlitorIPl.nt: Kiewit High Desert Low NOll Span: 10 
L0C8tlon: Vic1OM'lIe, CA High NOll Span: 150 

UnltlD: unit 1 02$pan: 2\ 
H~h CO Span: 1000 
low CO Span: 10 

NH3SDafl: 10 

• 

• 

02 P.rt tiOIP.rr 75 7~v c.JIbI.tio" MfR••1IIts 
Firing RillB Reter8nQl Reterence CEMS " ofSPlln

Date IMMBTUJhr} Value (voI".4 SIa1us !value /wl% lvol".41 1%1 Stalus 
l-A1lr ZERO n.a. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n.a. 20.9 OK 20.8 0.1 n.'. PASS 
2-A1X ZERO n.iI. 0.0 OK 0.0 0.0 n.•. PASS 

SPAN n.'. 20.9 OK 21.0 0.1 n.a. PASS 
3-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.a. 

I 
PASS 

SPAN n.a. 20.9 OK 20.9 0.0 I\.a. PASS 
4-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n.a. 20.9 OK 20.9 0.0 n.a. PASS 
5-Apr ZERO n.'. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n.a. 20.9 OK 20.8 0,1 11.1. PASS 
6-APr ZERo n.'. 0.0 OK 0.0 0.0 n.'. PASS 

SPAN n.a. 20.9 OK 20.8 0.1 n.•. PASS 
U ..~r ZERO n.a. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n." 20.9 OK 20.9 0.0 n.'. PASS 
OVERAiu. 8TATW PASS 

toiling RIte "Aeferene:e RefeN0c8 CEUS % c:ASpan 
(MUBTUr?lr\ Valle 1Yl)l% SlaM V.lue/wl% lYOI"41 1"1 5"1113 

n.a. a OK .{l.3 0.3 0.0% PASS 
n.a. 923 OK 909.0 1~.0 1.4% PASS 

I n.a. a OK -0.4 0.4 0.0% PASS 
n.a. 923 OK 915.0 8,0 0.8% PASS 
n,a. a OK .{l.3 0.3 0.0% PASS 
n.a. 923 OK 9-47.3 24.3 2.4% PASS
n.'. 0 OK .{l.3 0.3 0.0% PASS 
n.•. 923 OK 950.6 27.6 2.8% PASS 
n.a. a OK .Q.3 0.3 0.0% PASS 
n.a. 1123 OK 926.9 3.9 0.4" PASS 
n.•. 0 OK .{l.3 0.3 0.0% PASS 
n.a. 923 OK 939.9 16.9 1.7% PASS 
n.a. a OK -0.3 0.3 0.0% PASS 
n.iI. 923 OK 92!!." 2.4 0.2% PASS 

OVERAL.L. STATUS PASS-
ILow CO Patt eo • "arm nt Re:aults 

FimgR•• Ref~=\ Refefetlce CEMS DiIf...-.oa I%~,,~Data IMM8TUIIv'I value Status VlIlut IDDm looml Slalm 
l-Apr zeRO n... 0.0 OK 0.1 0.1 1.0" PASS 

SPAN n... 9,2 OK 9.2 0.0 O.~ PASS 
2·1\1)( ZERO n... 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.2 OK 9.1 0.1' 1.~ PASS 
3-Apr ZERO n.a. 0.0 OK 0.3 0.3 J.~ PASS 

SPAN n.a. 9.2 OK g.~ 0.2 2.~ PASS 
4-ApI ZERO n.•• 0.0 OK 0.2 0.2 2.0% PASS 

SPAN n.'. 9.2 OK 9.3 0.1 1.0% PASS 
5-APt' ZERO n.lI. 0.0 OK .{l.1 0.1 1.0% PASS 

SPAN n.a. ~.2 OK 9.2 0.0 0.0% PASS 
B-Apt ZERO n.'. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n." 9.2 OK 9.3 0.1 1.0% PASS 
7-AfK ZERO n.'. 0.0 OK 0.2 0.2 2.0% PASS 

SPAN n.iI. 9.2 OK 9.2 0.0. 0.0% PASS 
STATUti PASS 

IHH37·0111 'Uf'I1f ..tR...,Its 
fimgR.. RefwenCll Reference CEMS Dill'efenoe '" of Span

0•• Ir.lMBTUJl1n Value 1....... \ Statua V.Jue/.....,\ loom} ~\ Status 
1-AfK ZeRO n." 0.0 01< . 0.1 0.1 1,0" PASS 

SPAN n." 9.0 OK 8.9 0.1 1.~ PASS 
2-Apr ZERO n.lI. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.a. 9.0 OK 6.8 0.2 2.0% PASS 
3-AJ)r ZERO n." 0.0 OK 0,1 0.1 1.0% PASS 

SPAN n.'. 9.0 OK 8.7 0.3 3.0",(, PASS 
4-Apr ZERO n." 0.0 OK 0.2 0.2 2.0% PASS 

SPAN n... 9.0 OK 6.B 0.4 4.0% PASS 
s-Apr ZERO n.a. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.a. 9.0 OK 9,3 0..3 3.0% PASS 
6-APt ZERO n... 0.0 OK 0.1 0.1 1.()% PASS 

SPAN n.a. 9.0 OK 11.3 0.3 3.0% PASS 
7-Apr ZERO n.lI. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.a. 9.0 OK 8.9 0.1 1.0% I PASS 
aVERAILLSTAnJS f'~ 

Testing by Plant Operator 

fRloh CO Pelf 10 r-o.y Cali

Date 
1-APf ZERO 

SPAN 

twalJon Drltf TNt RNuIU 

2-Apr ZERO 
SPAN 

30Mr ZERO 
SPAN 

4-ApI ZERO 
SPAN 

5-ApI ZERO 
SPAN 

6-Apr ZERO 
SPAN 

7-Apr ZERO 
SPAN 
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TABLE 31
 

UNIT 2: CEMS
 
7-DAY DRIFT AND ERROR TEST SUMMARY
 

OPllIr.ltOrIPlant: Kiewit High Desert Low HOlt Spin: 10
 
Location: Vic:toNilie. CA High NOx Spin: 150
 

Unit 10: Unit 2 02 Sp.n: 21
 
High CO Spin: 1000
 
Low CO S~n: 10
 

NH3 SDlln: 10
 

• 

Low HOJC Part 60 7-D_ CUbrMJon Drift Test Results 
Firing Rate RetwlllflCll Refenlnce CEMS Oitteren<:e % 01 Span 

Dale CMMBTUIhrI Value {nnm\ Slatua Valuelnnml IDDm\ 1'\1,\ Stlltus 
l-Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.l. 9.0 OK 8.9 0.1 1.0% PASS 
2-Apr ZERO n.•. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 9.0 0.0 0.0% PASS 
3-Apr ~O n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.1I. 9.0 OK 8.9 0.1 1.0% PASS 
4-Apr ZERO n.iI. 00 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 8.8 0.2 2.0% PASS 
5-Apr ZERO n.a. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.lI. 9.0 OK 8.9 0.1 1.0% PASS 
6-Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 9.1 0.1 1.0% PASS 
7-Apr ZERO n.a. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.a. 9.0 OK 8.8 0.2 2.0% PASS 
OVERAU.. STATUS PASS 

IHtDh NOJt Pm 4l 7 tIon Dm NtRauIU 
Filing Rat Reterenc:e Reference CEMS Difference % of Span 

Date IlAMBTUihrl VIlue(DDmI Status VallJ61nnm (cern) (%i statu. 
I-ApI ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.•. 135.0 OK 132.8 2.2 1.5% PASS 
2-Apr ZERO n.•. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.iI. 135.0 OK 133.6 1.4 0.9% PASS 
3-Ap1 ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 135.0 OK 135.0 0.0 0.0% PASS 
4-Apr ZERO n.lI. 0.0 OK 0.0 0.0 0.0'll. PASS 

SPAN n.iI . 135.0 OK 133.3 1.7 1.1% PASS 
s-Apr ZERO n.a. 0.0 OK 0.2 0.2 0.1% PASS 

SPAN n." 135.0 OK 133.4 1.6 1.1% PASS 
f3-Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 135.0 OK 134.0 1.0 0.7% PASS 
T-Apr ZERO n.a. 0.0 OK 0.2 0.2 0.1% PASS 

SPAN n.a. t35.0 OK 133.8 1.2 0.8% PASS 
OVERAU... STATUS PUS' 

Irow NOx Pert 57·D.vC.~IInCion Enw est Raau/tr 
Firing Rate Rml'el'lC41 Reference CELlS I Ditlerenc:e % of Span

Date IMMBTUIh(} Value loem\ Sla1us VallJllloDm\ (com} (%) Stlltul 
1-APf ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown e.o OK 8.9 0.1 1..0% PASS 
2-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 9.0 Of( 9.0 0.0 0.0% PASS 
3-Ap( ZERO unknown 0.0 01< 0.0 0.0 0.0% PASS 

SPAN lInknown 9.0 01< 8.9 0.1 1.0% PASS 
4-Apr ZERO IIIlknown 0.0 OK 0..0 0.0 0.0% PASS 

SPAN IrIlkncMn 9.0 Of( 8.8 0.2 2.0% PASS 
5-~r ZERO W1known 0.0 OK 0.1 0.1 1.0% PASS 

SPAN unknown 9.0 01< 8.9 0.1 t.O% PASS 
~ ZERO unknown 0.0 ~ 0.0 0.0 0.0% PASS 

SPAN unIcnown 9.0 at< 9.t 0.1 1.0% PASS 
7-Apr ZERO llllkncMr1 0.0 OK 

I 
0.1 . 0.1 1.0% PASS 

SPAN unknown 9.0 OK 8.8 0.2 2.0% PASS 
STATUS PASS 

IHIQb NOx ",,'-15-r.ti,IIC, fmltJon Error T_t RNUJt. 
Filing Rate Reference Ref4lf8l1al 

C~~m\ Oitfe(enc:e %ofSplln 
Date IMMBnJlhr} Va!uelDDml StatIls Value IDem) I",i Sfatua 
l·Ajlr ZERO unknown 0.0 

I 
OK 0.0 0.0 O.O'Jto PASS 

SPAN unImown 135.0 OK 132.8 2.2 1.5% PASS 
2-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 135.0 OK 133.6 1.4 0.9% PASS 
3-Apr ZERO unknOwn 0.0 OK 0.0 0.0 0.0% PASS 

SPAN INnown 135.0 OK 135.0 0.0 0.0% PASS 
4-Apr ZERO lJl'IlalOwn 0.0 OK 0.0 0.0 0.0% PASS 

SPAN lriroown 135.0 OK 133.3 1.7 1.1% PASS 
5-API ZERO rinown 0.0 OK 0.2 0.2 0.1% PASS 

SPAN unknown 135.0 OK 133.4 1.6 1.1% PASS 
6-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN ....known 135.0 OK 134.0 1.0 0.7% PASS
7-Apr ZERO llnlulown 0.0 OK 0.2 0.2 0.1% PASS 

SPAN unknown 135.0 OK 133.8 1.2 0.8% PASS 
OVERALL STATUS PASS 

Testing by Plant Operalor 

• 
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TABLE 32
 
UNIT 2: CEMS
 

7-DAY DRIFT AND ERROR TEST SUMMARY 

Status 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
"'As:> 

0.0% 
1.7% 
0.0% 
0.4% 
0.0% 
0.0% 
0.0% 
2.7% 
0.0% 
3.2% 
0.0% 

.2.3% 
0.0% 
0.4% 

n.a. 
n.'. 
n.a. 
n... 
n.a. 
n.a. 
n.a. 
n.a. 
n.•. 
n.l. 
n.a. 
n.a. 
n.l. 
n.a. 

,liIAI~ 

%of Span
C%i 

0.3 
17.2 
0.3 
4.3 
0.3 
0." 
0.3 

27.3 
0.<1 

32.4 
0.3 

22.5 
0.4 
".2 

Ditterence 
lYOI%I 

n.a. 0 
n.8. 924 
n.8. 0 
n.'. 924 
n.a. 0 
n.iI. 924 
n.a. 0 
n.8. 92<1 
n.a. 0 
n.iI. 924 
n.8. 0 
n.a. 924 
n... 0 
n... 924 

Drltt TNt RMUIb 
Firing Rne -Ret.w11Ql 
IMMBTUlhrl Villue tval%Dale 

loApr 
Date 

l-Apr 

2-Apr 

3-Apr 

4-Apr 

SoApr 

6-Apt 

7-N;r 

5-Apr 

8-Apr 

2-Apr 

'I-Apr 

02 Plrt &<lIPan 

• 

• 

OVERA STATUS PASS 

OperatorlPlant: Kiewit High Desert 
Loc:atIOfl: VlClOrvtlle. CA 

Unit I~ Unit 2 

ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 

ZERO
 
SPAN
 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 
ZERO 
SPAN 

Fmng Rate 
(MMBTUM 

n." 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.iI. 
n... 

Low NOx Spin: 
High NOx Span: 

028pan: 
High CO Span: 
Low CO Span; 

HH3 SPMI: 

Reference Ref8nnc:e CEMS 
vllue 1'101%, SlalUs ~i11ue (\101% 

0.0 
20.9 
0.0 

20.9 
0.0 

20.9 
0.0 

20.9 
0.0 

20.9 
0.0 

20.9 
0.0 

20.9 

10 
150 
21 

1000 
10 
10 

DiIferenc;e 
(vol'"I 

0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.1 
0.0 
0.0 
0.0 
0.1 

OK 
OK 
01( 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

0.0 
20.8 
0.0 

20.9 
0.0 

20.9 
0.0 

20.8 
0.0 

20.8 
0.0 
20.i 
0.0 
21.0 

01( 

OK 
OK 
OK 
OK 
01( 

OK 
01( 

OK 
OK 
OK 
01( 

OK 
OK 

.0.3 
906.8 
.0.3 

928.3 
.0.3 

923.6 
.0.3 

896.7 
.0.4 

956.4 
.0.3 
~.S 

.0.4 
928.2 

Fmg Rate Reference Reference CEMS 
Date IMMBTUIhr\ ValUe (1lIII1\\ Statue Value (1lOII'l~ StatuI 

n.a. 0.0ZERO OK 0.0 0.0 0.0% PASS 
SPAN n.e. B.2 OK 8.9 PASS0.3 3.0'" 

20Apr ZERO n.a. 0.0 OK 02 0.2 2.0% PASS 
SPAN n.a. 9.2 OK 8.9 PASS0.3 3.0'" 

3-Apr ZERO n.a. 0.0 OK 0.2 0.2 2.0% PASS 
SPAN n... 11.2 OK 9.1 0.1 1.0% PASS 

4-Apr ZERO n.8. 0.0 OK 0.1 0.1 1.0% PASS 
SPAN n.a. 9.2 OK 9.0 0.2 2.0~ PASS 
ZERO n.a. 0.0 OK .(j.1 0.1 1.0" PASS 
SPAN n.a. 11.2 OK ;.2 0.0 0.0% PASS 

6-Apr ZERO n.a. 0.0 OK .(j.t 0.1 1.11% PASS 
SPAN n.a.. 9.2 OK 9.3 0.1 1.0% PASS 

7-AfK ZERO n.a. 0.0 OK 0.1 0.1 1.0% PASS 
SPAN n.L 9.2 OK 9.1 0.1 1.0% PASS 

QY~M L 3TATU:I 

Artng Rate Relerern:e Reference CEMS 0 1% otSpln
Cite (MMBTUllwl VllIue loom) Status Vlfue (ooml (011 mI (%) StettA 
l-kw ZERO 0.0n.l. OK 0.1r 0.1 1.0% I PASS 

SPAN n.l. 9.0 OK 8.7 0.3 3.0% PASS 
ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 
SPAN 9.0n.a. OK 8.5 O.S 5.0% FAIL 

3-Apr 0.0ZERO n.a. 01< 0.1 0.1 1.0% PASS 
9.0SPAN n.lI. OK 11.1 0.1 1.0% PASS 

ZERO n.a. 0.0 OK 0.1 0.1 1.1)% PASS 

o SPAN n.8. 9.0 OK 11.1 0.1 1.0% PASS 
5-Apr ZERO 0.0n.a. OK 0.1 0.1 1.0% PASS 

SPAN n,a. 9.0 OK 8.6 4.0% PASS0." 
0.0ZERO n.a. OK '0.2 0.2 2.0% PASS 

SPAN 9.0n.a.. OK 8.8 0.2 2.0% PASS 
7-Apr ZERO n.a. 0.0 OK 0.3 0.3 3.0% PASS 

SPAN 9.0n.a. OK 8.lJ 0.<4 4.0% PASS 
ATUS PASS 
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TABLE 33 

UNIT 3: CEMS 
7-DAY DRIFT AND ERROR TEST SUMMARY
 

OperatorlP1ant Klewlt High Desert Low HOx Spin: 10
 
L.ocatJon: V"lCtOlVille. CA High HOz Span: 150
 

Unit ID: Unit 3 02 Span: 21
 
High CO Span: 1000
 
Low CO Span: 10
 

NH38Da11: 10
 

• 

Low NOx Part 60 -0." c.JIbration DriftT..t R..uIU 
Flfing Rate Reference Reference CEMS C~::e % c:lSpan 

Delli lUMBTUlhr1 ValUefODl1l) Statua Valli. I";"", ('l(,) S~tus 
1-Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 9.1 0.1 1.0% PASS 
2-Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK Sl.O 0.0 0.0% PASS 
loApr ZERO n.•. 0.0 01< 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 9.0 0.0 0.0% PASS 
4--Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.•. 9.0 OK 9.0 0.0 0.0% PASS 
50Apr ZERO n.a. 0.0 01< 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 01< 9.0 0.0 0.0% PASS 
6-Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.a. 9.0 OK 9.1 0.1 1.0% PASS 
7-Apr ZERO n.a. 0.0 OK ~.1 0.1 1.0% PASS 

sPAN n.a. 9.0 OK 9.0 0.0 0.0% PASS 
OVERALL STATUS PASS 

Hlall NOx Patt 60 7---:DW CallbntJOn Drltr r.at R..ults 
FIring fUle Reference Refer8nce CEMS Dltrerenat % of Span 

Dale ' (MMBTUIM Valuelooml SlalUs Value (Doml lDOml I'lli) Status 
1-Apr ZERO n.a. 0.0 OK 0.1 0.1 0.1'% PASS 

SPAN n.a. 135.0 OK 133.5 1.5 1.0% PASS 
2-Apr ZERO n.•. 0.0 OK 0.1 0.1 0.1% PASS 

SPAN n.•. 135.0 OK 133.S 1.5 UI". PASS 
3-Apr ZERO n.a. 0.0 OK 0.1 0.1 0.1% PASS 

SPAN n.a. 135.0 OK 133.9 1.1 0.7% PASS 
4-Apr ZERO n.a. 0.0 OK 0.1 0.1 0.1% PASS 

SPAN n.•. 135.0 OK 133.9 1.1 0.7% PASS 
5-Apr ZERO n.a. 0.0 OK 0.1 0.1 0.1% PASS 

SPAN n.a. 135.0 OK 133.9 1.1 0.7% PASS 
6-Apr ZERO n.a. 0.0 OK 0.1 0.1 0.1% PASS 

SPAN n••. 135.0 OK 134.5 0.5 0.3% PASS 
7.Apr ZERO n.a. 0.0 OK 0.1 0.1 0.1% PASS 

SPAN n.•. 135.0 01< 134.3 0.7 0.5% PASS 
011 AnJS PASS 

I/.ow NOx Pv1 7S 7 Error T-.t R..IIIU 
FIring Rate Retefence Reference 

C~nm' Difference %ofSIIQ 
Dille lMMBTUJhrl V..... looml Status Value IDOml f%l Slatu. 
1-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 9.0 OK 9.1 0.1 1.0% PASS 
2-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 9.0 OK g.o 0.0 0.0% PASS 
3-Apr ZERO unknown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unlCnOwn 9.0 OK 9.0 0.0 0.0% PASS 
4-Apr ZERO unlalOWn 0.0 OK 0.0 0.0 0.0% PASS 

sPAN unknown 9.0 OK ItO 0.0 0.0% PASS 
50Apr ZERO unknown 0.0 01<. 0.0 0.0 0.0% PASS 

sPAN unknown 9.0 OK 9.0 0.0 0.0% PASS 
6-Apr ZERO UnMown 0.0 OK 0.0 0.0 0.0% PASS 

SPAN unknown 9.0 01< 9.1 0.1 1.0% PASS 
7-ApJ ZERO unknown 0.0 OK -(l.1 0.1 1.0% PASS 

sPAN unknown 9.0 OK 9.0 0.0 O.~ PASS 
OVEJW..L.STATUS PASS 

IHifI/I Nox Plrt 7! I EIr'tW -.tReaulta 
Filng""Ai. R...,.1lCe Relerence CEMS CiII'efenoe % of Span 

Dale lMM8TUJhrl Villutl (oom) Stalua Vtlue(DDm: (DIlI1II (%) Stllcu. 
1-Apr ZERO unknown 0.0 OK 0.1 0.11 0.1% PASS 

SPAN UnMown 135.0 OK 133.5 1.5 1.0% PASS 
2-Apl ZERO unknown 0.0 OK 0.1 0.1 0.1% PASS 

SPAN unknown 135.0 OK 133.5 1.5 HI% PASS 
:!-Apr ZERO ulll<nOWn 0.0 OK 0.1 0.1 0.1% PASS 

SPAN unknown 135.0 OK 133.9 1.1 0.7% PASS 
+Apr ZERO unknown 0.0 OK 0.1 0.1 0.1% PASS 

SPAN unknown 135.0 OK 133.9 1.1 0.7% PASS 
5-Apr ZERO unknown 0.0 OK 0.1 0.1 0.1% PASS 

SPAN unknown 135.0 OK 133.9 1.1 0.7% PASS 
6-Apr ZERO unknown 0.0 OK 0.1 0.1 0.1% PASS 

SPAN Ullk_ 135.0 OK 1304.5 0.5 0.3% PASS 
7-Apr ZERO unknown 0.0 OK 0.1 0.1 0.1% PASS 

SPAN unknown 135.0 OK 134.3 0.7 0.5% PASS 
OV1:RAl.l. STATUS PASS 
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TABLE 34
 

UNIT3:CEMS
 
7~DAY DRIFT AND ERROR TEST SUMMARY
 

Operator/Plant: Kiewit Hlgll Desert Low NOx SP1In: 10 
Location: Victol'lll1le, CA High NOx Span: t50 

Unit 10: Unit 3 02 Span: 21 
High CO Span: 1000 
Low CO SP1ln: 10 

NH3 S JPan: 10 

• 

o 

NHJ 700_y c.JlbI tlOfI Drtft 

Date 
1.Apr ZERO 

SPAN 
2-Apr ZERO 

SPAN 
3-Apr ZERO 

SPAN 
4-APr ZERO 

SPAN 
5-Apr ZERO 

SPAN 
6-Apr ZERO 

SPAN 
1.Apr ZERO 

SPAN 

02 Pert toIPert 75 ,·thy C. IttInItion uriN: !f7OI' rest Results 
Firing Rate Reference Referlll'lI;a CEt.4S DiffetenCll %otSpan 

Dale IMMBTUAUl Value (vol%) Status V.tlle lvol'll. 11101%) 1%; status 
1-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.•. PASS 

SPAN n.l. 20.9 OK 20.9 0.0 n.a. PASS 
2-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.a, PASS 

SPAN n.a. 20.9 OK 21.0 0.1 n.a. PASS 
J-Apr ZERO n.•. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n.a. 20.9 OK 21.0 0.1 n.a. PASS 
4-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.•. PASS 

SPAN n.a. 20.9 OK 21.0 0.1 n.•. PASS 
5-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.•. PASS 

SPAN n.•. 20.9 OK 21,0 0.1 n.a. PASS 
&-Apr ZERO rUI. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n.<iI. 20.9 OK 21.0 0.1 n.a. PASS 
7-Apr ZERO n.a. 0.0 OK 0.0 0.0 n.a. PASS 

SPAN n.iI. 20.9 OK 21.1 0.2 n.a. PASS 
OVERA u.. SlATU15 PA::;~ 

IHI"" cO' ,.vt GO roO.yeam raUon Drtft reat RNulta
I Firing R8Ie Reference Reference CEMS Oifhtr.n~ o/w «Span 

Date (MMBTUlhr\ Value Ivo"" SlelUs ValUe f\lOl'll. lvo''''l (%) Status 
l-Apr ZERO 

I 
n.a. 0 OK -0.6 0.6 0.1% PASS 

SPAN R.a. 933 OK 930.5 2.5 0.3% PASS 
2-Apr ZERO n.•. 0 OK -0.6 0.6 0.1% PASS 

SPAN n.a. 933 OK 932.1 0.9 01% PASS 
3-APr ZERO n.a. a OK -0.6 0.6 O.t% PASS 

SPAN n.a. 933 OK 928.6 4.4 0.4% PASS 
4-Apr ZERO n.a. a OK -0.6 0.6 0.1% PASS 

SPAN n.•. 933 OK 931.7 1.3 0.1% PASS 
5-Apr ZERO n.a. a OK -0.6 0.6 0.1% PASS 

SPAN n.l. 933 OK 931.7 1.3 0.1% PASS 
&-Apr ZERO n.a. 0 OK -O.G 0.8 0.1% PASS 

SPAN ".a. 933 OK 935.5 2_5 0.3% PASS 
7-Apr ZERO n.a. 0 OK -0.6 0.6 0.1% PASS 

SPAN n.a. 933 OK 932.8 0.2 0.0% PASS 
ATUS PASS 

11.014' CO Plre 10 '·o_y C.Ubt«lon Drltf rNt Ruultl 
Filing Rate Reference Raterenee CEMS Dinerenee % of Span 

Date (MMBTUIhrI Value IDDm) Sli11U1 Value IDDm (ooml 1%\ SlBtu. 
l.Apr ZERO n.a. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.'. 9.2 OK 9.2 0.1) 0.0% PASS 
2·Apr ZERO n.1. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.8. 9.2 OK 9.2 0.0 O.oe,{, PASS 
3-Apr ZERO n.•. 0.0 OK 0.0 0.0 0.0% PASS 

SPAN n.•. 

I 

9.2 OK 9,2 0.0 0.0% PASS 
+A\)r ZERO n.a. 0.0 OK 0.2 0.2 2.0% PASS 

SPAN n.'. 9.2 01< 9.3 0.1 1.0% PASS 
5~ ZERO n.a. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.1. 9.2 01< 9.3 0.11 1.0% PASS 
6-Apr ZERO n.•. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n.a. 902 OK 9.3 0.1 1.0% PASS 
7-Arir ZERO n.'. 0.0 OK 0.1 0.1 1.0% PASS 

SPAN n••. I 9.2 OK 9.2 0.0 0.0% PASS 
,STATUS PASS 

..tRuuI~ 

FinngRliM Referenee R~.,.tIlIc;e CEMS Oihrence % of Span 
(Mt.4BTUIhrI Valuelccm\ St.tul V.1uIl IDDml I IllOI1l) (%) Status 

n.a. 0.0 OK 0.1 0.1 1.0% PASS 
n.a. 9.0 OK 8.9 0.1 1.0% PASS 
n.'. 0.0 OK 0.1 0.1 1.0% PASS 
n.a. 9.0 OK 9.0 0.0 0.0% PASS 
n.a. 0.0 OK 0.1 0.1 1.0% PASS 
n.a. 9.0 OK 9.1 0.1 1.0% PASS 
n.a. 0.0 OK 0.2 0.2 2.0% PASS 
n.a. 9.0 OK 9.1 0.1 1.0% PASS 
n.a. 0.0 OK 0.1 0.1 1.0% PASS 
n.a. 9.0 OK 9.0 0.0 0.0% PASS 
n.a. 0.0 OK 0.1 0.1 1.0% PASS 
n.a. 9.0 OK 8.8 0.2 2.0% PASS 
n.•. 0.0 OK -0.1 0.1 1.0% PASS 
n.•. 9.0 OK 9.0 0.0 0.0% PASS 

OVEKA I STATUS PA~S 
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• SUMMARY OF RESULTS 

Exhaust gases from the exhaust stacks of three combined cycle combustion 
turbines were tested to determine the relative accuracy of the Continuous Emission 
Monitor System (CEMS) associated with each stack. This testing program was 
conducted for annual quality assurance as required by state and federal CEMS 
regulations. The results of the Relative Accuracy Test Audit (RATA) are presented in this 
report. Cubix Corporation of Cameron Park, California conducted this testing project 
April 6-7, 2004. 

The testing program included testing the turbines at base load. The turbine 
exhaust stacks have a CEMS associated with them that monitors NOx, CO. 02' and NH3, 

continuously. Twelve (12) test runs were conducted on each unit during which stack gas 
was analyzed for NOx, CO. 0ll and NH3 concentrations. and these concentrations were 
compared to the CEMS values obtained for the same time period to detennine the 
relative accuracy of the CEMS. To meet the requirements of Part 75, the concentrations 
of NOx and O2 were measured and used to tabulate NOx (lbsIMMBtu). The reference 
NOx emission rate (lbsIMMBtu) was compared with the CEMS measurement of NOx 
(lbsIMMBtu) during the same time period. The results of all RATA tests are briefly 
summarized in the following Part 75 and Part 60 Executive Summary tables. 

Part 75: Executive Summary 

Unit # Requirement Component Specification Result PasslFail 

1 RATA NOx.-diluent Average difference must be within 
0.015 IbslMMBtu 

0.001 
IbsIMMBtu 

*Pass 

2 RATA NOx-diluent Average difference must be within 
0.0151bsIMMBtu 

0.001 
·lbsIMMBtu 

*Pass 

3 RATA NOx-diluent Average difference must be within 
0.0151bsIMMBtu 

0.000 
IbsIMMBtu 

*Pass 

* Meets the requIrement for annual RATA testmg 

•
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Part 60: Executive Summary
 

I 

SpecificationRequirement Component Result PasslFai IUnit # 

::; 20% of Mean Reference Method 12.6 %NOx (ppm @ 15% OJ Pass 

CO (ppm @15% 02) I ::; 5ppm absolute average difference 0.36 ppm Pass 
1 I plus confidence coefficient RATA 

0.10 %:$ 1.0% absolute difference Pass°2(%) 
::; 5ppm absolute average difference NHJ (ppm @15% 02) 1.55 ppm Passplus confidence coefficient 

::; 20% of Mean Reference Method 19.1 %NOx (ppm @ 15% 02) Pass 

::; 5ppm absolute average difference 0.26 ppmCO (ppm @ 15% 02) Pass . plus confidence coefficient RATA2I 
::; 1.0% absolute difference 0.14 % Pass°2(%)

I 

s; 5pprn absolute average difference NH3 (ppm @15% 02) 1.47 ppm Passplus confidence coefficient 

::; 200/0 of Mean Reference Method NOx (ppm @ 15% 02) 6.0 % Pass 

S 5ppm absolute average difference CO (ppm @IS% 02) 0.27 ppm Passplus confidence coefficient 
3 RATA 

::; 1.0% absolute difference 0.03 % Pass°2(%) 

s; 5ppm absolute average difference 0.69 ppm Pass~ (ppm @15% 02) plus confidence coefficient 

Tables 2,3, and 4 provide the Part 75 (NOx-di!uent), Part 60 (NOx, CO and 02)' 
and Ammonia RATA results for the CEMS on Unit 1. Tables 5, 6, and 7 provide the 
RATA results for the CEMS on Unit 2. Tables 8, 9, and 10 provide the RATA results 
for the CEMS on Unit 3. These tables present the comparative RM (reference method) 
and CEMS data, the calculated RA acceptance criteria, and a test su1IUl1afY. 

The data used to generate these tables are supported by the documents presented 
in the appendices of this report. Appendix A contains stack drawings, traverse point 
layouts of the stacks, and sampling data sheets Appendix B contains examples of all 
calculations necessary for the reduction of the data presented in this section of the report. 
Appendix C contains the QAlQC summaries for all RM tests. Appendix D contains the 
calibration documentation of the calibration gases and dry gas meters. Appendix E 
contains the strip charts records and data logs used to record the NOx, CO, and 0" 
RATA tests. Appendix F contains the CEMS test data collected by the data acquisition 
and handling system (DAHS) during the RATAs. 

o
 
5 



•
 
TEST REPORT 

ON 
ANNUAL COMPLIANCE AIR EMISSION TESTING 

OF THREE
 
WESTINGHOUSE MODEL 501 F COMBUSTION TURBINES WITH
 

HEAT ReCOVERY STEAM GENERATORS
 

AT THE 
HIGH DESERT POWER PROJECT, LlC 

• 
PREPARED FOR 

CONSTELLATION ENERGY 

CUBIX JOB NO. 45696 

TEfiT DAIEa 
MARCH 29-31. 2005 

•
 



o
 
SUMMARY OF RESULTS 

Annual Continuous Emission Monitoring System (CEMS) Relative 
Accuracy Test Audits (RATA) were conducted on continuous emission 
monitoring systems in service on three combined cycle turbines operating at 
the High Desert Power Project in Victorville, California. The purpose of these 
tests was to determine the Relative Accuracy of the CEMS associated with 
each source with regard to federal and Mojave Desert Air Quality 
Management regulations. Cubix Corporation of Austin, Texas conducted the 
Relative Accuracy Test Audit (RATA) testing March 29-31, 2005. The 
sampling event was conducted while the units were operating at rates 
prescribed in pertinent federal regulations. 

Test Matrix 

The Relative Accuracy Test Audit (RATA) test matrix for each source 
consisted of twelve valid test runs during which NOx , GO and 02 
concentrations were continuously monitored via instrumental analysis. Nine 
runs on each source were utilized to determine relative accuracy. The tests 
were conducted in conjunction with annual compliance tests prescribed by the 
MDAQMD permit. These results are presented in a separate document. As 
such, certain gaseous test runs on each source were aD-minutes in length; all 
other runs were 21-minutes in length. Each NH3 test run was 30-minutes in 
length as mandated by the pUblished method. For each test run. CEMS 
measurements were compared with the reference method (RM) 
measurements. 

Summary of Test Resu'ts 

Tables 2 and 3 are executive summaries of all tests, with Table 2 presenting 
40QEB75 results and Tab~e 3 40QEB60 results. Tables 4-12 present (in 
chronological order) the detailed results of all tests conducted on each source 
to complete the sampling program. These tables present the comparative RM 
(reference method) and GEMS data. the calculated relative accuracy (RA), 
acceptance criteria and a test summary. 

These sources are SUbject to 40QEB75. The NOx RATA requirements for 
Part 75 are that the RA be less than 10% of the RM (concentration monitor) or 

• 
that the difference "between GEMS and RM measurements be less than 0.02 
Ibs/MMBTU (NOx/diluent rate monitor) if the 10% relative accuracy 
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requirement is not achieved. To be allowed to conduct future RATA tests on 
an annual basis, Part 75 requires that the RA be less than 7.5% of the RM. or 
+/- 0.015 Ibs/MMBtu. Each component analyzer meets or exceeds these 
latter criteria. 

Each source is also subject to 40CFR60 and criteria presented in the 
MDAQMO permit. For each component analyzer or calculated mass emission 
determined from concentrations recorded by that analyzer, relative accuracy 
may be determined in terms of percent or absolute difference bervveen the 
reference method results and those recorded by the CEMS, or in terms of an 
applicable standard established by the permit. The latter criteria may only be 
utilized if the value of the measured component is less than 500/0 of the 
established standard. The criterion for NOx analyzers is a RA of s 20% of 
Mean Reference Method (PS2); for 02 analyzers 1% by volume (PS3); and 
for CO analyzers 5 ppm absolute (PS4A). The RA of the NH3 analyzer is also 
determined using PS4A as discussed in the CEMS monitoring plan. 

Document Organization 
The data used to generate the tables found in this section are supported by 
the documents presented in the appendices of this report. AppendiX A 
contains a stack draWing, traverse point layout. and other field data sheets. 
Examples of the calculations necessary for the reduction of the data 
presented in this section of the report are shown in Appendix B. Appendix C 
gives the QAlQC summaries for all RM tests. Appendix 0 contains the 
calibration certifications for the equipment and calibration gases used during 
the sampling event. The logged data records used to record the NOx, CO 
and O2 test runs are presented in Appendix E; data was also recorded on strip 
charts, Which serve as the permanent record of the tests and are kept on file 
at Cubix's Austin, Texas office. The CEMS data as recorded in the control 
room by the source's Data Acquisition and Handling (DAHS) system during 
each test run is provided in Appendix F. Appendix G contains field data 
sheets used for the collection of and results of analyses of NH3. 

5 
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• Table 2 
Part 75: Executive Summary 

Unit # Requirement Component 
I 

Specification Result Pass/Fail 

CT1 RATA NOx-diluent 
I Average difference must be 

within 0.015 IbslMMBtu 
0.001 

IbsIMMBtu 
·Pass 

CT2 
I 

RATA NOx-diruent 
Average difference must be 

within 0.015 IbslMMBtu 
0.002 

IbsIMMBtu 
·Pass 

CT3 RATA NOx-diluent 
Average difference must be 

within 0.0151bsIMMBtu 
0.001 

IbsIMMBtu 
·Pass 

• Meets the requirement for annual RATA testing 

• 
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SUMMARY OF RESULTS 

Arumal Continuous Emission Monitoring System (CEMS) Relative Accuracy Test 
Audits (RATA) were conducted on continuous emission monitoring systems in service 
on three combined cycle turbines operating at the High Desert Power Project in 
Victorville, California. The purpose of these tests was to determine the Relative 
Accuracy of the CEMS associated with each source with regard to federal and Mojave 
Desert Air Quality Management regulations. TRC-Cubix of Austin, Texas and 
Bakersfield, California conducted the Relative Accuracy Test Audit (RATA) testing 
March 2 L-23, 2006. The sampling event was conducted while the units were operating 
at rates prescribed in pertinent federal regulations. 

Test Matrix 

The Relative Accuracy Test Audit (RATA) test matrix for each source consisted of 
nine valid test runs during which NOx, CO and O2 concentrations were continuously 
monitored via instrumental analysis. The tests were conducted in conjunction with 
annual compliance tests prescribed by the MDAQMD pennit. These results are 
presented in a separate document. As such, certain gaseous test runs on each source 
were 60-minutes in length; all other runs were 21-minutes in length. Each NH) test run 
was 30-minutes in length as mandated by the published method. For each test run, 
CEMS measurements were compared with the reference method (RM) measurements. 

Summary of Test Results 

Tables 2 and 3 are executive summaries of all tests, with Table 2 presenting 40CFR75 
results and Table 3 40CFR60 results. Tables 4·12 present (in chronological order) the 
detailed results of all tests conducted on each source to complete the sampling 
program. These tables present the comparative RM (reference method) and CEMS data, 
the calculated relative accuracy (RA), acceptance criteria and a test summary. 

These sources are subject to 40CFR75. The NOx RATA requirements for Part 75 are 
that the RA be less than 10% of the R1vl (concentration monitor) or that the difference 
between CEMS and RM measurements be less than 0.02 IbslMMBTU (NOJdiluent 
rate monitor) if the 10% relative accuracy requirement is not achieved. To be allowed 
to conduct future RATA tests on an annual basis, Part 75 requires that the RA be less 
than 7.5% of the RM, or +/- 0.015 Ibs/MMBtu. Each component analyzer meets or 
exceeds these latter criteria. 
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Each source is also subject to 40CFR60 and criteria presented in the MDAQMD 
pennit. For each component analyzer or calculated mass emission determined from 
concentrations recorded by that analyzer, relative accuracy may be determined in terms 
of percent or absolute difference between the reference method results and those 
recorded by the CEMS, or in terms of an applicable standard established by the permit. 
The latter criteria may only be utilized if the value of the measured component is less 
than 50% of the established standard. The criterion for NOx analyzers is a RA of:s 
20% of Mean Reference Method (PS2); for 02 analyzers 1% by volume (PS3); and for 
CO analyzers 5 ppm absolute (PS4A). The RA of the NH3 analyzer is also detennined 
using PS4A as discussed in the CEMS monitoring plan. 

Document Organization 

• 

The data used to generate the tables found in this section are supported by the 
documents presented in the appendices of this report. Appendix A contains a stack 
drawing, traverse point layout, and other field data sheets. Examples of the 
calculations necessary for the reduction of the data presented in this section of the 
report are shown in Appendix B. Appendix C gives the QNQC summaries for all RM 
tests. Appendix D contains the calibration certifications for the equipment and 
calibration gases used during the sampling event. The logged data records used to 
record the NOx, CO and O2 test runs are presented in Appendix E; data was also 
recorded on strip charts, which serve as the permanent record of the tests and are kept 
on file at TRC-Cubix's Austin, Texas office. The CEMS data as recorded in the control 
room by the source's Data Acquisition and Handling (DAHS) system during each test 
run is provided in Appendix F. Appendix G contains field data sheets used for the 
collection of and results of analyses ofNH3. 

•
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Table 2
 
Part 75: Executive Summary
 

Component ResultRequirement Specification PasslFailUnit # I 
0.001Average difference must be ·Pass

RATA NOx-diluent3Ft IbsIMMBtuwithin 0.015 IbsIMMBtu 
0.001Average difference must be *PassRATA NOx-diluent3F2 within 0.015 IbsIMMBtu IbsIMMBtu 
0.001Average difference must be ·Pass

RATA NOx-diluent3F3 IbsIMMBtuwithin 0.0151bsIMMBtu 
• Meets the reqwrement for amual RATA testing 

• 
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Table 3
 

Part 60: Executive Summary
 

Unit # Requirement Component Specification Result PassIFail 
I 

NOx (ppm @15% 
O2) 

~ 20% of Mean Reference Method 11.6% Pass 

3Fl RATA 
CO (ppm@15% 

02) 
~ 5ppm absolute average difference 

plus confidence coefficient 
0.08 ppm Pass 

Od%) ~ 1.0% absolute difference 0.62% Pass 

NH3 (ppm @15% 
O2) 

~ 5ppm absolute average difference 
plus confidence coefficient 

l.19 ppm Pass 

NOx (ppm@15% 
02) I :::: 20% of Mean Reference Method 11.4% Pass 

3F2 RATA 

CO (ppm@15% 
02) 

':::: 5ppm absolute average difference 
plus confidence coefficient 

O.08ppm Pass 

O2 (%) ~ 1.0% absolute difference 0.13% Pass 

NH) (ppm@15% 
O2) 

I:::: 5ppm absolute average difference 
plus confidence coefficient 

1.28 ppm Pass 

NOx (ppm @15% 
O2) 

~ 20% of Mean Reference Method 7.0% Pass 

3F3 RATA 
CO(ppm@15% 

O2) 

:::: 5ppm absolute average difference 
plus confidence coefficient 

0.08 ppm Pass 

O2 (%) :::: 1.0% absolute difference 0.09% Pass 

NH3 (ppm@15% 
O2) 

~ 5ppm absolute average difference 
plus confidence coefficient 

0.81 ppm Pass 

•
 

•
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