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SECTION 1 

INTRODUCTION 

Acurex Environmental was contracted by Southern California Edison Company (SCE) 

to conduct emissions source. testing on Unit No. 1 located at Eidison’s Huntington Beach 

Generating Station. This test program was conducted to quantify the effect of urea injection on 

various stack emissions as required in the South Coast Air Quality Management District 

(SCAQMD) Permit to Construct (PTC) No. R249462 (Condition 14B). Emissions measured 

were nitrogen oxides (NG), carbon monoxide (CO), oxygen (OJ, reactive organic gases 

(ROG), ammonia (NH,), and particulates. 

This report summarizes results for the source tests performed as required by the PTC. 

Source tests were performed as specified in the conditionally approved Acurex Environmental 

source test protocol dated July 21, 1993, the conditional approval memorandum issued August 

23, 1993 by the SCAQMD, and subsequent phone conversations between Mr. Michael Escarcega 

of Edison, and Mr. Darren Stroud and Mr. Glenn Kasai of the SCAQMD on November 16 and 

December 2, 1993, respectively. The most significant change to the test scope as specified in 

the PTC, but approved by the SCAQMD was reducing the number of test loads from six (10, 

50, 100, 1.50, 200, and 215 MW) to three (low, mid-, and high). A copy of the source test 

protocol and District memorandum, and records of the referenced phone conversations are 

provided in Appendix A. 

e 

The results of this source test are summarized in Section 2. Section 3 provides a 

description of the SCE boiler and Sections 4 through 8 detail sampling and analysis procedures 

and results for each test parameter identified in Table 1-2. Appendices B through H provide 

supporting documentation for data presented in Sections 4 through 8 and are specifically 

referenced where appropriate. 
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0 
Key information pertaining to the emissions test series is summarized in Table 1-1, and 

the test matrix used at each of the three test loads (low, mid-, and high) is listed in Table 1-2. 

Table 1-1. Huntington Beach #1 Source Test Information 

Source Tested Southern California Edison’s Huntington Beach Generating 
Station, Utility Boiler No. 1 

Test Location 21730 Newland Street 
Huntington Beach, CA 92646 

Test Requested By South Coast Air Quality Management District 

Reason For Test Addition of urea injection system (PTC Application No. R- 
249462) 

Test Dates January 5-8, 1994 

0 Tests Performed By Acurex Environmental, Southwest Regional Office 
Project Engineer: Chad Garretson (714) 453-1264 

Key Edison Contacts Stafford Pease (818) 302-4034 
Mike Escarcega (818) 302-4032 

2 



Table 1-2. Test Matrix for Huntington Beach Unit # I  

"Various: NO, - chemiluminescence 
CO ,- non-dispersive infrared (NDIR) 
0, - electrochemical 

bReactive organic gases (ROG) 
TCAlFID - Total combustion analysislflame ionization detector 
dSCAQMD Draft Method for Ammonia and Ammonium Compounds From Stationary Sources 
NA - Nor Applicable 

0 
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SECTION 2 

RESULTS SUMMARY 

Boiler operating parameters (boiler output, fuel flow rate and air to fuel ratio), stack gas 

characteristics (flow rate, temperature and moisture content), and urea injection system data 

(urea injection rate and concentration) are summarized for each test condition in Table 2-1. 
Records of boiler operating parameters are provided in Appendix B. 

NO,, CO, 02, ROG, NH,, and particulate emission measurement results are summarized 

in Table 2-2. No emission measurement results exceed PTC limits. For each test condition, 

Table 2-2 lists stack gas NO,, CO, 0;. ROG, NH,, and particulate concentrations (corrected to 

3 percent oxygen) and emission rates. ROG results presented in Table 2-2 represent an average 

of duplicate sampling and analysis results. Particulate results represent the average of two 

0 sampling runs. 

NO,, CO, NH,, and ROG mass emission rates were calculated based on measured 

concentration data and flow rate data collected during gaseous constituent concentration 

measurements. Documentation of N G ,  CO, NH,, and ROG emission rate calculations is 

provided in Appendix D-7. 
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SECTION 3 

BOILER DESCRIPTION 

Huntington Beach Unit No. 1 is a Babcock & Wilcox (B&W) single face-fired unit rated 

at 215 MW (net). Maximum capacity of this boiler is 1,560,OO pounds of steam per hour at a 

nominal pressure of 2400 PSIG. Superheat and reheat steam temperatures are controlled to 

1050°F. 

This boiler is one of four similar B&W boilers in the SCE system. It is designed to be 

tired with 24 combination oillgas burners arranged on the front wall in four rows with each row 

containing six burners. The boiler is equipped with flue gas recirculation which is intended 

primarily for steam temperature control. The recycled flue gas enters the wind box through the 

hoppers at the base of the boiler. Combustion air is fed to the burners through two Ljungstrom 

regenerative air preheaters via a pair of forced draft fans. Therefore, the windbox is operated 

under positive pressure. Each of the two air preheaters has an internal, rotating, heat transfer 

wheel and each preheater handles approximately one half of the total exhaust gas and incoming 

air. 

In the main section of the boiler, hot combustion gas transfers radiant heat to a complex 

array of water filled tubes which are integral with the walls of the boiler. After the combustion 

gas leaves the radiant section of the boiler, exhaust flow is split through the east and west 

sections of the boiler. The gas then enters the secondary superheater zone, reheater zone and 

primary superheater zone in succession. In these zones, heat is progressively transferred, mainly 

by convection, from the combustion gas to the superheated steam. Next, the gas exchanges heat 

with water entering the economizer and is then directed to the air preheaters; gas exiting the air 

preheaters is either directed to the furnace or out the stack. 



SECTION 4 

SCAQMD METHOD 100.1, NO,, CO, AND 0, CONCENTRATION 
MEASUREMENTS 

Section 4 summarizes SCAQMD Method 100.1 test procedures and results. A 

description of the sampling and analysis system is provided in Section 4.1. Method 100.1 

concentration, stratification, and quality assurance/quality control (QAIQC) results are 

summarized in  Sections 4.2, 4.3, and 4.4, respectively. Finally, SCAQMD Method 100.1 data 

reduction procedures are discussed in Section 4.5. 

NO,, CO, and Oz concentration measurements were performed with strict adherence to 

Method 100.1 sampling and analysis procedures. Each constituent concentration was monitored 

continuously for 60 minutes, and sampling was performed concurrent with all other gaseous 

constituent concentration measurements. 

4.1 Sampling System 

Continuous emissions monitoring (CEM) instruments in the Acurex Environmental 

Mobile Laboratory were used to measure gaseous constituent concentrations present in the 

sample stream. The Acurex Environmental Mobile Laboratory is certified by the California Air 

Resources Board; a copy of the certificate is provided in Appendix I. A schematic of the CEM 

instrumentation is provided in  Figure 4-1. The sample extraction and conditioning system 

consists of a stationary stainless steel sampling probe connected to a heated teflon sample line 

located upstream of a Universal Analyzers gas sample conditioner. The sample line between the 

probe and the sample conditioner is heated to 250°F to maintain the gas stream temperature 

above the water dew point. The sampling system is constructed to avoid contact between the 

sample gas and moisture and therefore minimize nitrogen dioxide (NOz) absorption. 

From the sample gas conditioner, the sample stream passes through a flexible teflon 

sample line to a flow control system which meters the sample flow rate through the monitoring 

9 



instruments. Sample flow rate is controlled with a bypass pressure regulator located at the 

instrument manifold. Flow to each monitoring instrument is controlled using individual flow 

control valves and meters. The CEM instrument specifications are summarized in Table 4-1. 

Instrument output is recorded by a strip chart recorder and an integrated data logging system. 

The logging device records 1 minute averages throughout each test. 
. All instrument calibrations were performed using National Bureau of Standards (NBS) 

traceable gas standards certified to f 1 percent analytical accuracy. Copies of calibration gas 

certification sheets are provided in  Appendix D-1. 

10 
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Table 4-1. Continuous Emissions Monitoring Instruments 

NOx CHEMILUMINESCENT ANALYZER-THERM0 ELECTRON MODEL 10A 

Response Time (0-95 %) 

Zero Drift 

Linearity 

Accuracy 

3 sec-NO, mode 

Negligible after 1/2 hour warmup 

f 1 % of full scale 

f 1 % of full scale 

output 0-10 v 
Range 

Sensitivity 0.1 ppm 

0-2.5, 10, 25, 100, 250, 1000, 2500, and 10,000 ppm 

0, ANALYZER, FUEL TYPE-TELEDYNE MODEL 326A 

Response Time (0-95 %) 

Accuracy 

30 sec 

f I % of scale at constant temperature; f 1 % of scale at +5 % 
of reading, whichever is greater, over the operating 
temperature range 

output 0-100 m V  

Range 0-5, 10, 25 % 

CO INFRARED ANALYZER-TECO MODEL 48 

Response Time (0-95%) 30 sec 

Zero Drift +1% 

Span Drift + 1 %  

Linearity 1% 

output 4-20 mA 

Range 0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000 ppm 
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4.2 Method 100.1 Emissions Data 

NO,, CO, 0,, and carbon dioxide (COJ emissions data arc summarized in Tablc 4-2, 

which lists stack gas constituent concentrations, and concentrations corrected to 3% 0, for NO, 
and CO, for each test condition. CO, concentration measurements were taken to provide data 

necessary to calculate stack gas molecular weight as prescribed in SCAQMD Method 3.1. 

Table 4-2. Method 1 0 0 . 1  Test Results 

Test Condition 

Full Load, Baseline 

NOx N O , @ 3 % 0 ,  CO C 0 @ 3 % 0 2  0, COZ 
(PPm) @Pm) @Pm) @Pm) (%) (%I 
79.2 89.3 362 408 5.0 9.1 

/I Full Load, Urea On I 68.1 I 76.6 I 374 1 420 I 5.0 I 9.2 11 
Mid-load, Baseline 

Mid-load. Urea On 

54.7 65.4 21 1 253 5.9 8:6 

40.0 47.5 237 282 5.8 8.7 

11 Low Load, Baseline 1 33.8 1 41.6 I 254 I 313 I 6.4 1 8.3 )I 
Low Load, Urea On 26.4 32.5 269 33 1 6.4 8.3 

13 



Figure 4-2. Stratification Test Traverse Point Locations 

Port A 

A-2 

A-I 

N 

Port B 
8-2 8-3 8-4 

a D-1 

Center or Reference Point 

e 
c-1 

D-2 

D-3 

Port D 

Traverse Point Locations (inches) 

Stack 1.D. 246 inches 
Point 1 79 'h inches 
Point 2 47 % inches 
Point 3 25 7/s inches 
Point 4 7 ?'e inches 
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NOx concentration measurements performed to assess gaseous constituent stratification 

at full, mid-, and low operating loads are summarized Tables 4-3, 4-4, and 4-5, respectively. 

Results were calculated following SCAQMD Source Test Manual, Chapter X, Section 13 

' procedures. Stratification was less than 10% at each operating load; therefore, all gaseous 

constituent concentration measurements, including ROG and NH,, were performed at the center 

point of the exhaust stack. 

Copies of stratification field test data sheets and strip chart records are provided in 

Appendix D-2 and D-3, respectively 
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4.4 Sampling System QAlQC Results 

Sampling system and instrument performance measurements were recorded throughout 

this source test with strict adherence to Method 100. I QA/QC procedures. Analyzer calibration 

error, instrument linearity, and system bias were assessed before and after each test run. Zero 
and calibration drift were assessed following each test run. In addition, sampling system leak 

checks were performed before and after each test run. 

0 

Instrument calibration results are summarized in Table 4-6, which lists the performance 

tolerance and the range of measurements recorded for each system performance measurement 

(calibration results from each test run are provided in Appendix D-8). All analyzer and 

sampling system performance measurements were within error tolerances listed in Method 100.1 

procedures with one exception. The post-test NO, analyzer calibration error measurement for 

the mid-load stratification test was 2.0 percent instead of < 2.0 percent as specified in the 

method (see Table D-8-4). This response was measured for the high range calibration gas (92.2 

ppm NO,). Because NO, concentration measurements were below 45 ppm for the mid-load 

stratification test, and the mid range calibration gas (48.0 ppm N G )  post-test calibration error 

was < 2.0 percent (0.3 percent actual), exceeding the high range analyzer calibration error 

tolerance for this test does not affect data quality. 

Strip charts of the semi-annual analyzer certifications for response time and N Q  to 

nitrous oxide (NO) converter efficiency are provided in Appendix D-5. The TECO Model lOAR 

NO, analyzer used for this test series was outfitted with a low temperature molybdenum (moly) 

converter. The moly converter demonstrated an acceptable NO, to NO conversion efficiency 

as evaluated following EPA Method 20, Section 5.6 procedures. 

0 

Sampling System Range of 
Performance Measurements Measurements 

Analvzer Calibration Error 0.0 - 2.0 % 

Method 100.1 
Performance Tolerance 

< 2 %  

11 Sampling System Bias I 0.0 - 3.0 % I 1 5 %  II 

Zero Calibration Drift 0.0 - 0.3 % < 3 %  

Calibration Drift 0.0 - 0.9 % < 3 %  

19 



4.5 Data Reduction Procedures 

CEM data were permanently recorded on multichannel strip chart recorders; in addition, 

a data logging system recorded 1 minute average constituent concentrations. The data stored 

in the logging system was downloaded and used to derive the test results. All CEM data were 

corrected for instrument drift and linearity per Method 100.1. The calibration responses 

recorded by the data logger were used to correct the data logger information, and derive the final 

results presented in Table 4-2 (copies of data logger output are provided in Appendix D-6). The 

following calculation was used for the correction. 

where: 

= Effluent gas concentration, dry hasis, ppm 

= Average gas concentration indicated by gas analyzer, dry basis ppm 
- 

cm = Actual concentration of the upscale calihration gas, ppm 

cm = Average of initial and final system calihration bias check responses for the upscale calihration 
gas7 PPm 

‘ O  = Average of initial and final system calihration bias check responses for the zero gas, pprn 

Due to a data logger programming error, O2 concentrations were not logged for tests 

performed at the full  load operating condition. As a result, strip chart records were used to 

calculate 0, concentrations at this condition. 

Equations provided in Method 100.1, Section 3 were used to compute the NO, and CO 

emission rates provided in Section 2. 
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SECTION 5 

SCAQMD METHOD 5.2, PARTICULATE MEASUREMENTS 

Section 5 summarizes SCAQMD Method 5.2 sampling and analysis procedures and 

An overview of the sampling and analysis procedures is provided in Section 5.1. results. 

Particulate sampling data are summarized in Section 5.2. 

5.1 Sanipling and Analysis Procedures 

Method 5.2 was used to measure stack gas particulate concentrations and emission rates. 

Particulate samples were withdrawn isokinetically using the sampling train illustrated in Figure 

5-1. Solid particulate collects in the probe and on a glass fiber filter maintained at 190 k l P F ,  

and condensible particulate collects in  the impingers. 

Method 5.2 requires the collection of sample gas using a stainless steel nozzle attached 

to a borosilicate glass probe liner. A stainless steel sheathed Type K thermocouple (TC) 

measures stack temperature, while a stainless steel S-type pitot and incline manometer measure 

stack gas velocity. The impingers are placed in an ice bath to maintain the sample gas 

temperature exiting the last impinger at 60°F or less. The first two impingers contain deionized 

water, the third impinger is empty, and the fourth impinger contains silica gel. 

An air-tight pump equipped with by-pass and shut-off valves maintains a controlled 

sample flow rate through the system. Sample flow rate is measured using a critical flow orifice 

located down stream of the dry gas meter. The sample is collected isokinetically at each sample 

point by adjusting the sample flow rate according to the stack gas velocity and temperature 

conditions measured at that point. 

The amount of total particulate collected for each test is determined gravimetrically. 

Total particulate is comprised of solid particulate collected in the probe and on the filter, and 

condensible particulate collected in the impingers. The probe-wash and filter sample fractions 

are analyzed for total residue weight. Condensible particulate collected in the impingers is 

? 

21 



w 

W m 
2 
i- 

h 
s 
v) 
W 

/ ; 

J 

W m 

N r-4 0 



Concentration (gddscf) Emission 
Rate 

Test Condition Run # Corrected to (Ibslhr) 
Actual 3 % o2 

Run I 0.0017 0.0019 6.2 

0.0025 0.0028 9.2 Run 2 

Run 1 0.0022 0.0025 8.6 

0.0019 0.0022 7.5 Run 2 

Run 1 0.0022 0.0026 5.0 

Full Load, Baseline 

Full Load, Urea On 

Percent 
Is o ki n e t i c 

(%I 

100.9 

98.9 

100.7 

100.3 

102.2 
Mid-load, Baseline 

I I 

Run 2 

Run 1 

Run 2 

Run I 

Mid-load, Urea On 
- 
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0.0024 0.0029 5.6 102.2 

0.0036 0.0043 8.2 102.7 

0.0017 0.0021 2.6 103.5 
Low Load, Baseline 

Run 2 

Run 1 

R u n  2 Low Load, Urea On 
0.0031 0.0038 4.7 103.1 

0.002 1 0.0025 3.1 104.4 
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Figure 5-2. Particulate Test Traverse Point Locations 

Port A fil 

\ A-5 0 

A-4 0 

A-3 0 

A-2 

A-1 

0 0 
c- 1 B-1 8-2 0-3 8-4 B-5 B-6 

D-1 0 
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A summary of Method 5.2 calculations is provided in  Appendix E-I, and copies Of 

particc!Ete grwimetric results and fie!d d ~ t a  sheets are provided in Appendix E-2 and E-3, 

respectively. 
0 

Method 5.2 sampling equipment was calibrated following SCAQMD Source Test Manual, 

Chapter I11 procedures. Copies of dry gas meter, nozzle, pitot, and TC calibration records are 

provided in Appendix I .  

The dry gas meter correction factor (Y) used for particulate sampling (console #30325) 

was 0.9895 as determined from a previous semi-annual calibration performed on July 14, 1993. 

Acurex Environmental performs semi-annual dry gas meter calibrations per SCAQMD Source 

Test Manual, Chapter 111 procedures. Following the January 1994 source test reported herein, 

a post-test semi-annual calibration was performed, resulting in  a new gas meter correction factor 

(Y = 1.034). For the purpose of calculating final particulate sample volumes, the post-test gas 

meter correction factor was used (Y = 1.034). 

I 5.3 Method 5.2 QAlQC Results 

Lot analyses were performed on distilled water and methylene chloride solutions used for 

Method 5.2 sampling and analysis. No residue was measured in the methylene chloride blank 

sample. However, blank results indicate the presence of some particulate residue in the distilled 

water used for Method 5.2 sampling. A residue weight of 0.00095 grams was measured for a 

distilled water blank sample containing 371 milliliters. The results presented in Table 5-1 were 

corrected to account for background particulate residue present in the distilled water. 

25 



SECTION 6 

SCAQMD METHOD 25.1, ROC MEASUREMENTS 

Section 6 provides a summary of SCAQMD Method 25.1 sampling and analysis 

procedures and results. An overview of the sampling and analysis procedures is provided in 

Section 6.1. ROG analytical data are summarized in Section 6.2.' 

6.1 Sampling and Analysis Procedures 

ROG concentrations in  the stack gas were measured following Method 25.1 sampling and 

analysis procedures. Method 25.1 samples were collected in duplicate at the center of the 

exhaust stack, concurrently with all other gaseous constituent concentration measurements. ROG 

samples were collected over a 60 minute test period. 

ROG sample gas are withdrawn at a constant rate from the source by an evacuated tank. 

Condensibles are collected in a condensate trap chilled with dry ice located upstream of the 

evacuated tank. The gas phase ROG component is collected in the evacuated tank. A pre- 

cleaned, 1h inch stainless steel sampling probe is used to access the center of the exhaust stack, 

and each sampling line is purged for approximately one minute prior to collecting each sample. 

ROG concentrations are determined through independent analysis of the condensate in the 

traps and the gases in  the tanks. ROG concentrations in the condensate traps are measured by 

first removing all C02, and then oxidizing the organic portion of the condensate to CQ.  This 

C02 is collected in an evacuated cylinder and injected into the gas analysis module of the total 

combustion analyzer (TCA) and measured by a rion-dispersive infrared (NDIR) detector. 

ROG concentrations in the tanks are measured by injecting a portion of the sample gas 

into the gas analysis module of the TCA which uses a gas chromatograph (GC) column to 

separate non-methane organics (NMO) from CO, C02, and methane (CH,). The NMO elutes 

off the GC as fore-flush and back-flush, and is oxidized to C02. A reduction catalyst is used 

to reduce CO? to CH,, and finally, the CH, is measured using a FID. 
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A Method 25.1 sampling system field blank was collected to assess sampling apparatus 

The field blank was collected by passing ultra-pure nitrogen gas through the cleanliness. 

sampling apparatus for approximately 60 minutes. 

Method 25.1 sample analyses were performed by Horizon Air Measurements located in 

Newbury Springs, California, and AAtmAA Laboratories located in Calabasas, California. 

6.2 Method 25.1 Analytical Data 

Method 25.1 analytical data are summarized in Table 6-1. For each test condition, 

duplicate analysis results are listed for ROG, CO, and C02. Table 6-1 lists actual ROG 
concentrations and ROG concentrations corrected to 3 percent 02, as well as ROG emission rates 

reported in pounds per hour as carbon. Emission rates were calculated based on flow rate data 

collected during the test period (Section 8). Copies of Method 25.1 analytical reports and field 

test data sheets are provided in Appendix F-1 and F-2, respectively. 

The Method 25.1 field data sheet for the mid-load baseline test condition indicates that 

Tray 2, (a tray constitutes one tank and condensate trap set), did not pass the post-test leak 

check. Also, CO and C02 results for this sample indicate that sample dilution occurred. As a 

result, Tray 2 restills were not used Lo compute results presented in Section 2, but instead, KOCi 

emissions at the mid-load operating condition were based solely on Tray 1 test results. 

6.3 Method 25.1 QAlQC Results 

Field blank analytical results indicate 5.6 ppm residual ROG (as methane) was present 

in the apparatus. Data presented in Table 6-1 were blank corrected to account for residual ROG 
present in the Method 25.1 sampling equipment. 
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Figure 5-2. Particulate Test Traverse Point Locations 

Port A 

A-5 a 

POrtC 
C-6 

N 
t 

A-4 a 

A-3 0 

A-2 

A-1 a 

a o P o r t B  l a 0  0 a 
c- 1 B-1 8-2 8-3 8-4 8-5 8-6 

D-1 0 

Port D 

Traverse Point Locations (inches) 

Stack I.D. 246 inches 
Point 1 87 % inches 
Point 2 61 Ih inches 
Point 3 43 Ih inches 
Point 4 29 0 inches 
Point 5 16 Ih inches 
Point 6 5 1h inches 

I 

24 



1 Full Load, 

Urea On 

Test Condition 

1 Mid-load, 

Baseline 

Full Load, 

Baseline 

1 (ppm as , methane) 1 Emis;on 
Sample 

(Ib/hr as CH,) 
Actual to 3 % 0, 

co co2 
"(ppm) (%) 

Tray 1 

Tray 2 
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Tray 1 

Trav 2 

Mid-load, 

Urea On 

18.3 20.6 20.7 405 5.98 

114 128 129 448 5.72 

66.2 14.5 74.8 427 5.85 

66.5 74.9 76.0 462 5.82 

151 I69 172 457 6.19 

------ 

Low Load, 

Baseline 

~~ 

Tray 1 

Tray 2 
Low Load, 

302 313 132 310 5.31 

391 140 325 6.75 321 
Urea On 

Tray 2 

Average 312 385 136 318 6.06 

326 181 
I 

201 111 

258 88.6 

408 

333 I 114 

42.6 1.24 4 4  
302 5.82 1) 
315 1 5.62 11 

5.57 

5.94 

'reported concentrations are corrected to 3% O2 
'a tray constitutes one tank and condensate trap set 
'test results are invalid 
NC - Not Calculated 
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SECTION 7 

DRAFT SCAQMD METHOD 207.1, 
AMMONIA CONCENTRATION MEASUREMENTS 

Section 6 summarizes NH, concentration sampling and analysis procedures and results. 

NH3 An overview of the sampling and analysis procedures is provided in Section 6.1. 

concentration results are summarized in Section 6.2. 

7.1 Sampling and Analysis Procedures 

NH, samples were collected and analyzed following SCAQMD Draft Method 207.1, 

"Analytical Procedures for Determining Ammonia and Ammonium Compounds from Stationary 

Sources." A copy of this Method is provided in  Appendix G-1. 

NH, concentration measurements were performed only when the urea injection system 

was i n  service. For each test, sample gas was collected at the center of the exhaust stack for 

a 60 minute period. NH, testing was performed concurrently with all other gaseous constituent 

concentration measurements. 

0 

NH, concentration samples are collected using a standard impinger train. Sample gas is 

withdrawn from the source at a constant rate through a % teflon sample line and four impingers 

by a sample pump. The first two impingers contain 100 ml of 0.1 N sulfuric acid, the third is 

empty, and the fourth contains silica gel. A sampling console controls sample flow rate, and 

records sample volume and TC measurements. 

A sampling system leak check was performed immediately before and after each test. 

After each test, the teflon sample line was rinsed with 0.1 N sulfuric acid. This probe wash was 

combined with the impinger catch for analysis. 

NH, samples were analyzed in strict accordance to Draft Method 207.1 procedures. This 

colorimetric method uses a spectrophotometer- to measure the absorbance of a sample aliquot 

after reaction with Nessler reagent. The absorbance of the sample aliquot was compared to 
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Test Condition 

Full Load, Urea On 

Analytical Results Stack Gas Concentration Stack Gas 
Emission Rate 

"3 Corrected to 3 (Iblhr) 
Run # (IW) (PPm) 76 0 2  (PPm) 

Run 1 5.58 

Run 2 5.86 

Run  3 5.94 

AveraEe 5.79 12 13 15 

Stack gas concentration and emission rate data were calculated using the average of three 

analysis results summarized in Table 7-1. For each sample, Run 1 was performed on January 

4, 1994, and Runs 2 and 3 were performed on March 19, 1994. Additional analyses were 

Mid-load, Urea On 

Low Load, urea On 

32 

Run I 7.98 

Run 2 7.99 

Run 3 7.83 

Average 7.93 16 19 1 1  

Run I 9.28 

R u n  2 9.04 

Run 3 9. I7 

Average 9. I6 13 17 6.0 



performed on March 19 because the control sample analyzed on January 4 was not prepared per 
the intent of the author of Draft Method 207.1. Following discussions with Joan Nienet of the 

SCAQMD, Acurex Environmental correctly prepared the 40 pg control sample and reanalyzed 

the samples on March 19. 

7.3 

e 
Draft Method 207.1 QAlQC Results 

Calibration curve results were within Draft Method 207.1 QAlQC requirements for 

analyses performed on January 4 and March 19, 1994. The correlation coefficients for the 6 

point calibration curves were 0.9998 and 0.9997, respectively, exceeding the 0.9995 

requirement. Also, the 40 p g  control sample prepared and analyzed on March 19 deviated 4.0 

percent from the calculated curve, within the & 5 percent requirement. 

Sampling system calibration records are provided in Appendix I. 
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SECTION 8 

SCAQMD METHOD 1.1, 2.1, 3.1, AND 4.1, STACK GAS VOLUMETRIC FLOW 
RATE MEASUREMENTS 

Section 8 summarizes stack gas volumetric flow rate sampling procedures and results. 

Flow rate measurements were performed during each gaseous constituent concentration test run 
per requirements cited in  Section 1. An overview of the sampling procedure is provided in 

Section 8.1. Stack gas flow rate data are summarized in Section 8.2. 

8.1 Volumetric Flow Rate Measurement Procedures 

Traverse point locations and exhaust gas velocity, molecular weight, and moisture were 

determined following SCAQMD Methods 1 .  I ,  2.1, 3.1, and 4. I ,  respectively. Data collected 

from Methods 1 . 1  through 4.1 were used to calculate stack gas volumetric flow rate. 

Method 1. I outlines the procedures for choosing the proper traverse points, while Method 2.1 

provides the methodology for measuring pressure differentials at each traverse point and 

calculating the stack gas velocity. For this test, exhaust gas molecular weight was determined 

from Method 100.1 data per Method 3.1. Exhaust gas moisture content was determined 

following SCAQMD Method 4.1 procedures. 

0 

For this test series, measurements were taken at 24 traverse points, exceeding the Method 

1.1 requirement of 16 traverse points. Traverse point locations are illustrated in Figure 5-2. 

In accordance with Method 2.1, a calibrated Type S pitot tube and thermocouple were 

used in conjunction with a magnehelic gauge to measure stack gas velocity pressure and 

temperature. From these data, the exhaust gas velocity was calculated using standard equations. 

Because exhaust stack ~p measurements did not span the entire 60 minute test period, reference 

point A P  measurements were recorded at 5 minute intervals for the remainder of the test period. 

Exhaust gas moisture content was measured according to Method 4.1 procedures. Using 

a standard impinger train, exhaust gas sample was collected at the center of the exhaust stack. 
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During test conditions where the urea injection system was in  service, moisture data was 

obtained from NH, sampling and analysis procedures. 

8.2 Volumetric Flow Rate Test Data 

Stack gas volumetric flow rate data' are summarized in Table 8-1. For each test 

condition, stack gas flow rate, moisture content, temperature, and molecular weight is listed. 

Copies of flow rate and moisture calculation sheets, spreadsheets, and field data sheets are 

provided in Appendix H-1 and H-2, respectively. 

Reference point A P  measurements, recorded at 5 minute intervals after completing the 

velocity traverse, are listed on the spreadsheets provided in  Appendix H-2. Copies of pitot and 

magnehelic calibration records are provided in Appendix 1. 

Table 8-1. Stack Gas Volumetric Flow Rate Results 

Test Condition 

Full Load, Baseline 

Full Load. Urea On 

~ 

I 

~ 

Stack Gas Characteristics 

Moisture Molecular 
Flow Rate Content Temperature Weight 

(dscfm) (%) (OF) (Ibllb*mole) 

445253 14.5 240 29.7 . 
450359 16.1 240 29.7 

Low Load, Baseline 

Low Load, Urea On 

16759 1 13.8 178 29.6 

172150 14.5 178 29.6 
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SECTION 1 

INTRODUCTION 

Acurex Environmental has been contracted by Southern California Edison Company 

(Edison) to conduct emissions source testing per the permit to construct (PTC) application Nos. 
R-249462 and R-249463. The sources requiring emissions testing are Utility Boilers No. 1 and 

No. 2 located at Edison’s Huntington Beach Generating Station (Huntington Beach #I  and #2). 

PTC application Nos. R-249462 and R-249463 list equipment descriptions and conditions for 

Huntington Beach # I  and #2, respectively. Key information pertaining to the emissions test 

series is summarized briefly in Table 1-1. 

Table 1-1. Huntington Beach #I  and #2 emissions test series information 

Source Tested Southern California Edison’s Huntington Beach Generating 
Station, Utility Boilers No. 1 and No. 2 

Test Location 21730 Newland Street 
Huntington Beach, CA 92646 

Test Requested By South Coast Air Quality Management District 

Reason For Test Alterations to the existing Permit No. 000686; addition of 
urea injection systems 

Tests To Be Performed By Acurex Environmental, Southwest Regional Office 
Project Engineer: Chad Garretson (714) 970-5290 

Key Edison Contacts Stafford Pease (8 18) 302-4034 
Dave Rundstrom (818) 302-9416 



This protocol summarizes source test procedures as required by PTC application Nos. 

R-249462 and R-249463. Section 2 presents the proposed test matrix for each PTC. Section 

3 describes sampling locations and procedures. Section 4 summarizes quality assurance (QA) 

procedures for the emissions test series. 

PTC application No. R-249462 provided in Appendix A is identical to Huntington Beach 

#2 PTC application No. R-249463. 

Acurex Environmental’s California Air Resources Board (ARB) contractor’s certification 

is provided in Appendix B. 
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SECTION 2 

TEST MATRIX 

Huntington Beach #I  and #2 test matrix is presented in Table 2-1. The table identifies 

the test parameters, sampling and analysis methods, number of runs, and sample duration. The 

test procedures identified in Table 2-1 will be performed for each of the following boiler load 

conditions; 50 MW, 100 MW, 150 MW, and full load. Fuel flow rate, air to fuel ratio, and net 

boiler output (MW) data will be recorded for each test condition. For each operating condition 

involving urea injection, the urea injection rate and concentration will be recorded, and the 

urdwater solution injected will contain no more than 35 percent urea by weight. Ammonia slip 

testing will be performed only while the urea injection system is operating. All emissions testing 

will be performed while the boilers fire natural gas. Particulate testing will be performed for 

one boiler only, for each of the load conditions listed above. 
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Boiler Operating Test Parameter Sampling Analytical 
Conditions Method Method 

Sample No. 
Duration of 

b i n )  Runs 

NOx,CO,O, SCAQMD 100.1 'Various 60 

1 NO,.CO.O, 1 SCAOMD 100.1 I 'Various 1 60 I 1 11 

Baseline 
Moisture,Flow SCAQMD 1.1-4. I Gravimetric 30 2 

bParticulate SCAOMD 5.2 Gravimetric >60 2 

Rate 
~ 

'Various: NO, - chemiluminescence 
CO - non-dispersive infared (NDIR) 
O2 - electrochemical 

bSCAQMD Method 5.2 particulate measurements will he performed on only one boiler 
'Reactive organic gases (ROG) 
dTCA/NDIR - Total comhustion analysislnondispersive infared 
'SCAQMD Draft Method for Ammonia and Ammonium Compounds From Stationary Sources 
NA - Not Applicahle 

0 

'ROG 

4 

SCAQMD 25.2 dTCA/NDIR 30 

Flow Rate 

bParticulate 

ROG 

Ammonia Slip/ 

Urea Injection 

Moisture 

SCAQMD 1.1-4.1 NA 30 2 

SCAQMD 5.2 Gravimetric > 60 2 

SCAQMD 25.2 TCAINDIR 30 2 

"SCAQMD Draft. Colorimetric/ 30 2 
Method Gravimetric 



SECTION 3 

SAMPLING LOCATIONS AND PROCEDURES 

3.1 Sampling Locations 

Flue gas from Huntington Beach #1 and #2 are vented through a common exhaust stack. 

Therefore, the same sampling location will be used for both Huntington Beach # I  and #2 tests. 

During the test series, only the unit undergoing testing will be operated. 

Extractive and integrated samples will be collected through four sample ports located on 

the Huntington Beach #1 and #2 exhaust stack. The stack sampling location has been previously 

approved following SCAQMD Chapter X criteria for stratification and flow disturbance. 

Specific cross-sectional exhaust stack sampling locations for each test method are identified in 

Sections 3.2 through 3.6. General stack characteristics at the sampling port location follows: 

Stack diameter 20 feet 7 inches 

Nearest upstream disturbance 

Nearest downstream disturbance 

> 2 stack diameters 

>0.5 stack diameters 

3.2 SCAQMD Method 100.1, Gaseous Constituent Concentration Measurements 

Gaseous constituent concentrations present in the sample stream are measured using the 

continuous emissions monitoring (CEM) instruments in the Acurex Environmental Mobile 

Laboratory in accordance with SCAQMD Method 100.1 procedures. A schematic of the CEM 

instrumentation is provided in Figure 3-1. The sample extraction and conditioning system 

consists of a stationary stainless steel sampling probe connected to a heated teflon sample line 

located upstream of a Universal Analyzers gas sample conditioner. The sample line between the 

probe and the sample conditioner is heated to 250°F to maintain the gas stream temperature 

5 
0 



VAI.VFfl‘mE(iUlAl’OR 

4 WAY SIXECTOR 
VALVE 

3 WAY SEI.ECIOR 
VAl.VE 

* I t  
‘IO INSTRIIhll~NIS 

V E N T 1 0  
ATMOS PI IERE 

Figure 3-1. Schematic Diagram of CEM Instrumentation in the Acurex Environmental 
Mobile Laboratory 
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above the water dew point. The sample gas cooler is constructed to minimize NO, absorption. 

From the sample gas conditioner, the sample stream passes through flexible teflon sample 

line to a flow control system which meters the sample flow rate through the various monitoring 

instruments. Sample flow rate is controlled with a bypass pressure regulator upstream of the 

instrument manifold. Flow to each instrument is controlled using individual flow control valves 

and meters. The CEM specifications are summarized in Table 3-1. Instrument output is 

recorded by a strip chart recorder and an integrated data logging system. The logging device 

records 1 minute averages throughout each test. The data stored in the logging system is 

downloaded and used to derive emissions results. 

Extensive gaseous constituent stratification tests have been previously performed at this 

test location following SCAQMD Chapter X guidelines (Reference - Huntington Beach #1, 

CARNOT Report #lo821 lWR148B099.T; Huntington Beach #2, CARNOT Report 

#10848/R148B910.T). The test results show that the stack sampling location meets SCAQMD 

requirements by demonstrating that the stratification is less than 10 percent. 

Because the urea injection system should have a negligible impact on gaseous 

stratification, Edison and Acurex Environmental propose the following for non-particulate 

traverses: 

(1) conduct a 16 point NO, or O2 traverse for the baseline condition of each load 

(2) if stratification from the 16 point traverse is less than 10 percent, select a 
representative sampling location and perform single point sampling for N G ,  0,, 
CO, ROG, ammonia, and moisture measurements for each test condition 

(3) if stratification is greater than 10 percent, sample gas will be collected along an 8 
point traverse for the parameters identified above 

NOx and CO emission data are corrected to 3 percent O,, and all CEM data are corrected 

for instrument drift and linearity per SCAQMD Method 100.1. The calibration responses 

recorded by the data logger are used to correct the data logger information. The following 

cm 
cm - c, 

calculation was used for the correction. c, = (C - cd, 
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Table 3-1. Continuous Emissions Monitoring Instruments 

NO, CHEMILUMINESCENT ANALYZER-THERM0 ELECTRON MODEL 10A 

0 
Response Time (0-90%) 

Zero Drift 

Linearity 

Accuracy 

1.5 sec-NO mode 
1.7 sec-NO, mode 

Negligihle after 112 hour warmup 

& 1 % of full scale 

k 1 % of full scale 

output 0-10 v 
Range 0-2.5 ppm, 0-10 ppm, 0-25 ppm, 0-100 ppm, 0-250 ppm, 

0-1000 ppm, 0-2500 ppm, and 0-10,000 pm 

Sensitivity 0.1 ppm 

0, ANALYZER, FUEL TYPE-TELEDYNE MODEL 326A 

Response Time (0-9096) 60 sec 

Accuracy 

output 

Range 

- + 1 % of scale at constant temperature; k 1 %  of scale at ?5% of 
reading, whichever is greater, over the operating temperature range 

0-100 mV 

0-5, 0-10, and 0-25% O2 

CO INFRARED ANALYZER-HORIBA MODEL PIR 2000 

Response Time (0-90%) 5 sec 

Zero Drift + I %  

Span Drift + I %  

Linearity 1 %  

Resolution 

Output 0-100 mV 

Less than 1 % of full scale 

Range 0-500, 0-1500, 0-2500 
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where: 

‘P = Effluent gas concentration, dry hasis, ppm 
c 
‘m = Actual concentration of the upscale calihration gas, ppm 

‘m = Average of initial and final system calibration hias check responses for the upscale calihration 

‘0 = Average of initial and final system calihration hias check responses for the zero gas, ppm 

3.3 SCAQMD Methods 1.1, 2.1, 3.1, and 4.1, Flow Rate Measurements 

Traverse point locations and exhaust gas velocity, molecular weight, and moisture are 

determined following SCAQMD Methods 1.1, 2.1, 3.1, and 4.1, respectively. Data collected 

from SCAQMD Methods 1.1 through 4.1 are used to calculate stack gas flow rate. Method 1.1 

outlines the procedures for choosing the proper traverse points, while Method 2.1 provides the 

methodology for measuring pressure differentials at each traverse point and calculating the stack 

gas velocity. For,this test, the exhaust gas molecular weight will be determined per Method 3.1 

using Method 100.1 data. Exhaust gas moisture content is determined following SCAQMD 

Method 4.1 procedures. 

- 
= Average gas concentration indicated by gas analyzer, dry basis ppm 

gas, PPm 

Velocity is measured during the test at selected discrete sample points at a cross section of 

the stack according to SCAQMD Method 1.1 requirements. The cross section is divided into 

equal areas, to allow measurement of velocity and temperature profiles across the stack. 

Pressure differential measurements will be performed at 24 traverse point locations, exceeding 

the Method 1.1 requirements of 16 traverse point locations. 

In Method 2. I ,  a calibrated Type S pitot tube and thermocouple are used, in conjunction 

with an inclined manometer or magnehelic gauge to measure exhaust gas velocity pressure and 

temperature. From this data, the exhaust gas velocity is calculated using standard equations. 

Exhaust gas moisture content is measured gravimetrically following Method 4.1 procedures. 

Using a standard impinger train, exhaust gas sample will be collected within a 3 foot radius of 

the center of the stack. A t  least 21 standard cubic feet of sample gas will be collected at a rate 

less than 0.75 cubic foot per minute. 
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3.4 SCAQMD Method 5.2, Particulate Emissions Measurements 

SCAQMD Method 5.2 is used to measure flue gas particulate concentration and emission 

rates. A sample is withdrawn isokinetically from the source. Particulate matter and condensible 

material (such as water vapor, organic compounds, and/or sulfuric acid) are collected in 

impingers and on a glass fiber filter maintained at 248 k25"F. The quantity of solid particulate 

collected in the probe, impingers, connecting tubing and on the filter is determined 

gravimetrically. 

A schematic of the Method 5.2 sample train is illustrated in Figure 3-2. The sample is 

collected using a stainless steel nozzle attached to a borosilicate glass probe liner. A stainless 

steel sheathed Type K thermocouple (TC) measures stack temperature, while a stainless-steel S- 

type pitot and magnehelic gauge are used to measure stack gas velocity. The impingers are 

placed in an ice bath to maintain the sample gas temperature exiting the last impinger at 60°F 

or less. The first two impingers contain deionized water, the third impinger is empty, and the 

fourth impinger contains silica gel. 

An air-tight pump equipped with a bypass and a shut-off valve maintains a controlled 

sample flow rate through the system. Sample flow rate is measured using a sharp-edged orifice 

with upstream and downstream pressure taps. The sample volume is measured using a dry gas 

meter. 

0 
All measurement devices (TC, TC readout, nozzle, pitot, balance for weighings, dry gas 

meter, orifice, and magnehelic gauges) are calibrated using National Bureau of Standards (NBS) 
traceable or equivalent techniques. The sample is collected isokinetically at each sample point 

by adjusting the sample flow rate according to the stack gas velocity and temperature conditions 

measured at that point. 

The flue gas is sampled during the test at selected discrete sample points across the stack; 

these sampling locations are selected per SCAQMD Method 1.1 requirements. For the purpose 

of this test program, sample gas will be collected at 24 traverse point locations. 

3.5 SCAQMD Method 25.2, ROC Measurenients 

ROG exhaust gas concentrations will be determined per SCAQMD Method 25.2. A copy 
of this method is provided in Appendix D. For the purpose of this test program, Method 25.2 

samples will be collected in duplicate for each test event. Sample gas will be withdrawn at a 
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constant rate and collected in a Tedlar bag. Method 25.2 samples will be collected over a one 

hour period at a single poin! within a 3 foot radius of the center of the exhaust stack. 0 
The SCAQMD Method 25.2 samples will be analyzed via TCAIFID. The TCAIFID 

procedure described in  Section 5 of SCAQMD Method 25.1 requires injection of an aliquot Of 

sample gas into a gas chromatograph/flame ionization detector (GC/FID) unit, where the CO, 

carbon dioxide (CO,), and methane are separated from the ROG present in the sample. The 

methane concentration is determined with a FID. The GC is back-flushed to recover the ROG, 

and the back-flush sample is subsequently oxidized and reduced to methane. The concentration 

of ROG (now in the form of methane) is then measured with an FID. Laboratory analyses will 

be performed by a certified laboratory, within 72 hours following sample collection. 

3.6 SCAQMD Draft Method, Ammonia Slip Measurements 

Ammonia slip samples will be collected and analyzed following SCAQMD "Draft Method 

207.1, Analytical Procedures for Determining Ammonia and Ammonium Compounds from 

Stationary Sources." A copy of this method is provided in Appendix E. To collect the ammonia 

slip sample, Acurex Environmental will follow the general sampling procedures specified in 
SCAQMD Method 5.2, with the following exceptions: 0 

No heated filter or probe will be used. Instead, a teflon sampling probe will run 
directly from the source to the first impinger. 

Immediately following the post-test leak check, the impingers will be capped and the 
sample line rinsed with 0.1 N sulfuric acid. The probe wash will be added to the 
impinger catch and rinsate for analysis. 

Sample gas will be collected for 60 minutes at a rate of 0.5 cubic feet per minute. 

The sample will be collected from a single point in the stack, located within a 3 foot 
radius of the stack center point. 

12 



SECTION 4 

ACUREX ENVIRONMENTAL QUALITY ASSURANCE PROCEDURES 

There are several internal quality control/quality assurance (QA/QC) procedures that 

Acurex Environmental routinely implements to ensure accurate and representative results. These 

procedures are discussed briefly here, and include stringent internal QA audits and data 

validation requirements, rigorous sample chain of custody procedures, and the collection of 

adequate QA samples. 

4.1 Internal Q A  Auditing and Data Validation Procedures 

Key elements of the standard Acurex Environmental QA auditing procedures include: 

sample recovery and field data sheet QA audits (conducted in  the field); mandatory pre- and 

post-test equipment calibration checks; thorough QA reviews of the reduced field data and the 

laboratory sample analysis reports for completeness; and finally, a QA and peer review of the 

draft and final soiirce test report. Data validation procedurcs include calculating relevant data 

quality indicators such as measurement precision and accuracy, and evaluating these indicators 

in terms of data quality requirements specified by the applicable method. 

4.2 Sample Q A  and Chain of Custody Procedures 

The key elements of the standard Acurex Environmental chain of custody procedures are: 

Recovery of samples in an appropriate work area using sample containers appropriate 
to the method 

Collection of all completed field data sheets by the Field Engineer 

Sample identification using a two part sample label; each part is stamped with the 
same sample identification number. The large label is affixed to the sample and the 
small label is affixed to the field data sheet 

Completion of sample chain of custody (COC) forms, which identify the sample type, 

13 



identification number, and the required analytical procedures. The COC form 
accompanies the samples to the analytical laboratory, and are signed at each transfer 
point 

Examination of samples at each transfer point for integrity (Le. broken seals or 
damaged containers) 

Upon completion of the analyses, the analytical laboratory returns the COC forms with 

the results to Acurex Environmental. All samples are accounted for by the field engineer. 

4.3 QA Samples 

In addition the standard QA procedures discussed above, Acurex Environmental will 

include the collection of various QA samples (field and solution blanks) that are typically 

included in source test events of this type. For all integrated sampling methods, one field blank 

will be collected and analyzed for every IO test events. A reagent blank will be collected and 

analyzed for each lot of chemicals used. Also, duplicate analyses will be done as appropriate 

to assess analytical accuracy. 
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PERMIT TO CONSTRUCT, APPLICATION NO. R-249462 
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SOUTH COAST AIR OUALTTY MANAGEMENT DISTRICT 
21865 Easl Copley Drive, Dlarnond Bar. CA 91 765 

PERMIT TO CONSTRUCT .. 

Granted as of February 10,1992 

kffal owner U, 017533 
o t  Ot*rnlor: SOVTHERN CALIFORNIA EDISON COMPANY 

2244 WALNUT QPOVE AVENUE 
ROSEMEAD, cALTF0IWJ.A 91770 
ATTN: PETER R WLSINO 

Equlpmeat tocalioa: 21730 NEWLAND ST., HUNTINGTON BCH., CA 52646 

The'cqdpment described below and as shown on the approved plaru and spedtjcatioas we subject lo tbc 
special condition, or conditions Listed 

Equlpment Dtw4ptloa: 

POST oma BOX 800 

AL'ERATION TO AN E.XISTJ.NO UTILITY BOILER NO. 1, PERMIT NO. oo0666. BY THE ADDITION 
OFAN UREA INJECTION SYSTEM CONSISTTNO OF: 

1. TWO 7 1/2 H.P. LWEA CIRCULATION P W S  (P-101 A & P-102 E), SERVICMG TWO UREA 
S T O U G E  TANKS (TIC-101 A AND 101 B), 30,000 G W O N  CAPACITY EACH, IN COMMON 
WITH UNIT 2. 0 

2 

3. 

TWO 5 H.P. WATER DLLUnON PUMPS (p-103 A &.P-105 C, SPARE). 

TWO 2 H.P. UR!3 INJECTION PUMPS (P-106 A & P-108 C, SPARE), IN COMMON WITH 
rn 2. 

A THREE LEVEL UREA/WATER/AIR NOZZLE SYSTEM CONSISTLNG OF: 4. 

A) LOOP1; 

a. NOULES A. B, C, AND D LOCATED AT AN ELEVATION OF 85'.0', FRONT 
WALL. 

NOULES A, B, C, AND D LOCATED AT AN ELEVATION OF 85'-o', REAR 
WALL. 

b. 

E) LOOP2; 

NOZZLES A. E, C, AND D LOCATED AT AN ELEVATION OF APPROXIMATELY 95'- 
o', FRONT WALL. 

C) LOOP3; 

NOZZLES A, B, C. AND D LOCATED AT AN ELEVATION OF M P R O X I M E L Y  
lOT-O", FRONT WALL 

ORIGINAL 
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PERMIT 1'0 CONSTRUCT -a 
Condlllons: 

1. OPEPATION OF THIS BOILER S W L  BE CONDUCED IN COMPI.WCE WITH ALL 
DATA AND SPECEJCAnONS SUl3MITTF.D Wrni THE APPLtWIlON UNDER WHICH 
THIS P F M  IS ISSUED UNLFSS OT€ERWSE NOlTU BELOW. 

d u g 4 6 2  
Page 1 

2. TILLS BOILER S H 4 U  BE PROPERLY MAINIXNED AND KEPT IN GOOD OPERATING 
CONDITION AT ALL TIMES. 

3. "IS BOILER SHALL FIRE NATURAL GAS ony, EXCEFT AS ALLOWED BY RULE IUS 
WHFN FUEL OIL S I U  BE FIRED. 

4. FUEL OIL SUPPLLED AT THE BURNERS OF TIHIS BOUSR SHALL coram 0.25 
PERCENT OR LESS SULFUR BY WEIGHT. 

5. THE U4xIMLJhf EhilSSlON RATE OF OXIDES OF NITROGEN (NO3 EMISSIONS, AT 'TRE 
EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEED ux) PPM, DRY 
AND CORRECTED TO 3% OXYGEN (09. WHEN RRLNQ NATURAL GAS. 

THIS  NO^ LIMIT IS VUD T I I R O U G I ~  m E  ENTIRE PERMIT TO cmsmucr PIIASE. A 0 
SUBSEQUW LOWER NO, ura r  MAY BE ESTABLISHED AT THE PERMIT TO 
OPERATE PIUSE DEPENDING ON SOURCE TE.STWO MLSVLTS. 

THE MAXlMUM EhfISSION RATE OF OXIDES OF NITROGEN ( N O 3  EMISSIONS, AT THE 
EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEED 290 PPM, DRY 
AND CORRECTED TO 3% OXYGEN (09, WHEN F1RIh'Q FUEL OJL. 

TMS NO, LfMIT IS VALID THROUGH TKE ENTIRE PERMIT TO CONSTRUCT PHASE. A 
SUBSEOUEhT LOWER NOx LIMIT MAY BE ESTABLISHED AT THE P E M I T  TO 
OPERATE PHASE DEPENDING ON SOURCE TESTING RESULTS. 

6. 

7. THE. hfAXIMUM CONCENTRATION OF CARBON MONOXIDE (CO) 
EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT 
AND CORRECTED TO 3% OXYGEN (03, FOR BOTH NATURAL GAS AND FUEL OIL 
FIRJNG. 

T H l S  CO LIMIT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT PIUSE. A 
SUBSEQUENT LOWER CO LIMIT MAY BE ESTABLISHED AT THE PERMIT TO OPERATE 
PHASE DEPENDING ON SOURCE TESTING RESWLlS. 

ORIGINAL 
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- . ._  - . _ .  . .\ 
SOUTH COAST.AIR OUALITY MANAGEMENT DISTRICT 

21865 East Copley Drlve, Diamond Bar, CA 91765 

PERMlT TO CONSTRUCT 

WJ""*, U V I  

I Psge 3 

8. 

9. 

10. 

11. 

u. 

13. 

14. 

THE hb4XlMUM CONCF-ESIR/\TION OF AMhfONIA ("3) SLIF DURING UREA 

3% DRY OXYGEN (oz) AND AVERAGED OVER ONE HOUR, FOR B o l l 1  NA'IZTRAL GAS 
AND FUEL OIL FIRINQ. 

INJECTION, AT THE m u s r  STACK, SHALL HOT EXCEED 20 rrh4, CORRECTED TO 

THIS NH3 L M  IS VALLD THROUGH THE ENTIRE PERMIT TO CONSTRUCT PHASE. A 
SUBSEQUENT LOWER NH3 LIMIT MAY BE ESTABLlSHED AT THE PERMIT TO 
OPERATE PHASE D E P W I N Q  ON SOURCE TESTING RESULTS. 

THE CONCENTFATION OF UREA IN THE UREA/WATER SOLUTION INJECI'ED IKfO 

UREA BY WUGHT. 

THE UREA/WATER SOLUTION RATE OF INJECTION INTO THIS BOILER SHALL NOT 
EXCEED THIRTY (30) GALLONS PER hlWUTE (GPM) FOR EACH INJECTION NOZZLE 

THE OPERATOR OF THIS UTILITY BOILER SHALL INSTALL FLOW METERS THAT 
MEASURE THE UREA/WATER SOLUTION FLOW RATE IN GALLONS PER MWUTE. 

TILE OPERATOR OF THIS UTILITY BOILER SHALL MAINTAIN RECORDS OF THE 
CONCENTRATION OF UREA IN THE URF.A/WATER SOLUTION FOR THJZ VARIOUS 
BOILER LOADS. THE MANNER OF RECORD KEEPINQ SHALL BE APPROVED IN 
WRITING BY THE DIRECTOR OF THE COMPLIANCE DIVISION. ALL RECORDS SHALL 
BE RETAINED FOR A PERIOD OF "0 YEARS ,WD BE MADE AVAILABLE TO 
DlSTRlCT PERSOMJEL UPON REQUEST. 

THIS UTILITY BOILER SHALL CONTAIN NO MORE THAN THIRTY-FIVE (35) PERCENT 

THE FLOW RATE OF THE UREA/WATER SOLUTION SHALL BE R E G U T E D  
ACCORDING TO THE LOAD OF THE BOILER VIA A R L L Y  MODULATLEIG AUTOMATIC 
CONTROL SYSTEM. 

ONCE THE INSTALLATION AND TESTING OF THE UREA INJECTION SYSTEM H A S  
BEEN COMPLETED, SOUIHERN CALIFORNIA EDlSON (SCE) SHALL SUBMIT TO THE 
DISTRICT BY AUOUST 31. 199& A FINAL REPORT CONSISTING OF THE FOLLOWING 
INFORWTION. 

A. A DESCRIPnON OF HOW THE UREA/WATER SOLUTION FLOW IS 
CONTROLLED AND REQULATED FOR VARIOUS BOILER LOADS. 

A QUANTITATIVE ANALYSIS OF THE EFFECT OF UREA INJECTION ON THE 
EMISSIONS OF CO, NOx, "3. ROO, AND PARTICULATE MATTER AT VARIOUS 
BOILER LOADS .4ND U R J 3  INJECJJON CONDITIONS. THIS ANALYSIS S H A L L  
INCLUDE SOURCE TESTS CONDUCTED UNDER THE FOLLOWING CRITERIA: 

9 

6. 

SOURCE TESTING SHALL BE CONDUCTED WITHIN 60 CALENDAR DAYS 
A F E R  NORhfAL OPERATION OF THIS BOILER HAS BEEN ESTABLISHED 
WITH ITS ASSOCMTED U R M  INJECTION SYSTEM, BUT NO LATER 

ASSOCIATED UREA INJECTION SYSTEM. 
THAN 180 DAYS AF~'ER INITIAL START-UP OF THE BOILER WITH ITS 

ORIGINAL 
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THE SOURCE TEST SHALL MEASURE CO., NO,, WD 02 BY USRW 
DISTRICT METHOD 1W.1; ROO BY USJNO DISTIUm METHOD 253; 
PARTICULQTE MATTER BY USING DISTRICT hETHOD,5&WD NH3 
SAMPLE EXTRACTION BY USINQ EPA METHOD 17 AND N H a  ANALYSIS 
BY USINO EPA METHOD 3502 

THE SOURCE TESTS FOR MEASUIUNG CO, NO,,.Oa ROO. "3 AND 

l O M W ,  S O W ,  1aOMV. 1M Mw, u X , M W , A N D  215 MW WHEN THE URu\ 
INECIION SYSTEM IS IN OPERATION FOR VARIOUS UREA INJECTION 
CONDITIONS. THE SAMPLING T W  OF M C H  LOAD SHALL BE AT A 
MDJIMUM FOR ONE CONSECWTIVE HOUR, 

PARTICULATE MATTER SIXALL BE c o m u c r ~ ~  AT Bonm LOADS OF 

A SOURCE TEST PROTOCOL SHAtL BE SUBMITTED TO THE WQINEER 
IDENTIFIED ON ?HE PERMIT TO CONSTRUCT NOT LATER THAN 45 
DAYS BEFORE THE PROPOSED TEST DATE AND SHALL BE APPROVED 
BY TIIIj DIRECTOR OF ENGINEERINO BEFORE THE SOURCE TESTS 
COMMENCE. 

0 A TESTINQ M O R A T O R Y  CER'rIFlED BY ?TIE CALJFURNM AIR 
RESOURCES BOARD AND IN C O M P W C E  WITH DISTRICT RULE 304 
(NO CONFLICT OF WEREST)  S W L  CONDUCT THE TEST. 

DURING SOURCE TESTING, THE FOILOWNO DATA SHALL BE 
COUECTED FOR EACH TEST LOAD OR UREA INJECTION CONDITION: 

a) 

b) 

c) 

d) 

e) 

0 

FUFL FLOW RATE (MMSCF/HR FOR GAS AND GAL/HR FOR OL) 

AIRJFUEL RATIO AT EACH LOAD, 

RUE GAS FLOW RATE (MMSCF/HR) AT EACH LOAD. 

UREA WJECIlON FLOW RATE (GAL/HR) AT EACH LOAD. 

UREA CONCENTRATION (%) BY WEIGHT AT EACH LOAD 

MOISTURE c o m r  (%) OF THE FLUE GAS AT EACH LOAD. 

g) 

b) 

THE SOURCE TFST REPORT SHALL PRESENT ALL EMISSION DATA IN 
UNIts OF POUNDS PER HOUR (LD/HR), AND PARTS PER MILLION 
(PPM), ON A D.RY BASIS AT 3% OXYGEN. 

BOILER EXHAUST STACK TEMPERATURE (OF) AT FACH LOAD. 

BOILER OUTPUT (JET MW) AT EACH LOAD, 

ORIGINAL 



SOUTH COAST AIR OUAUlY MANAGEMENT DISTRICT 
21865 East Copley Drive, Diamond Baf, CA 9176'5 

PERMIT TO CONSTRUCT I Page s~ 

C. A QUANTITATIVE ANALYSIS OF NO, EMISSIONS BEFORE ANR A F E R  THE 
INSTALLATION OF THE UREA Ih'JECnON SYSTEM WHILE FLRlNCt NATURAL 
GAS AND FIRING Fuu OIL (IF FUEL OIL IS AVALLABLE). SUCH AN W L Y S I S  
S I W  COMPARE THE NOx EMlSSIONS DATA, KN PPM (DRY CORRECTED TO 3 
PERCENT OXYGEN), OVER A ONE HOUR BASIS, FOR ANY SEVEN (7) DAYS OF 
OPERATION BEFORE AND A F E R  TIIE INSTALLATION OF THE UREA 
INJECTION SYSTEM. EACH DAY OF OPERATION S I W L  BE FOR A TWENTY- 
FOUR (24) HOUR PERIOD. THE AERAGE UTILITY BOILER LOAD SHALL 
ACCOMPANY EACH NO, DATA POD4T. THE DATA SHALL BE SUEMI'ITED D4 

LOTUS l23. 
TABULQR FORM CONTAINED ON A 35' r m m  THAT IS FORMATTED FOR 

15. THE OWNER OR OPERATOR OF THIS BOLLER SHALL INSTALL, OPERATE, AND 
-AM IN CALIBRATION AS REQUIRU> BY RULE 1U5, A CONTINUOUS EMISSION 
MONITORING SYSTEM (CEMS) FOR NO, AND A REMOTE TERMINAL W I T  (RTU) FOR 
DATA GATHERING THAT HAVE BEEN APPROVED BY THE DIRECTOR OF THE 
APPUED SCIENCE AND TECHNOLOGY DMSION TO DEMONSTRATE COhPuANCE 
WITH THE DISTRICT-WIDE DAILY LIMns AS STIPUIATED IN RULE 113s. 

THIS PERMIT TO CONSTRUCT R-249462 SUPERSEDES P E W I T  TO CONSTRUCT 149462 ISSUE0 
FEBRUARY 4,1992. 

Approval or denial of thic application for permit to operate the above equipment will be made after 811 
inspection lo determine il the equipment bss been consiructed in accordance wilh the approved plans and 
speciGcations and if the equipment can be operated in compliance with all Rules of tbe South Coast Ab Quality 
Management Dlsrrlct. 

Please notify D.W. STROUD 714/396-2526 \\%en construction of equipment is complete, 

Tbis Permit to Consvuct is based on the plans, specllicatiom, and data submitted as It  pertah to the release of 
air contaminants and control measures or reduce air contaminants. No approval or opikrion cowerdng safety 
and other lactors in design, construction or operation of the equlpment is expressed or implied. 

ORIGINAL 



This Permit IO Construct shallserve as a temporwy Pennit to Operate provided &e Executive Officer b given 
pdor nodce of such Intent to operate. 

Tbh Permit to C~ustrud orill be~om8 invalid if the Permit to Operate b d e d d  or if Ibic application is 
cancelled. THIS PERMIT TO CONSTRUCT SHALL EXI'IRE ONE YEAR FROM THE DATE OF 
ISSUANCE ualess UI uneuslm is granted by rho Executive Offlccr. 

DORRIS M. B W Y  
Principal Offie A C S i I l a I  

ORIGINAL 
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'SEP 23 '93 17:06  FROM ST S O U R C E  COPlPL-FIFTH 

SOUTJI COAST AIR QUALITY hlANACEMENT DISTRICT 

M E h1B.R-A N ll I1 M 

IIATE: August 23.1993 

TO: Ben Shaw 

FROM: 

-. . 

PRGE.  00P 

SUBJECT 

Southern C&lurnir Edison 
P.O. uox so0 
RoseinPad, CA 91770 
HiintingtomBeHch Units #I and #2 
(A f N R-249462 and R-249463) 

Requested by Ren S h w  
(Memu dated Auflst 2, 1993) 

REFERENCE: District Source Test Fllr P931.04AR 

llic EvaIuarions Unit of Swrce Testin:: & F.nginecrin~: hilr cvaluaied the stlbject source 
test Protncol dated July 21, 199.3. fur the sulljccr cquipnierir located at 21730 Newland 
Street, Huntington Beach. California. 

.The test protocol is-11 v acccptdk:, rnei\ning thar minor modification of the 
existing protocol may be necessary to assure that testing is prformed to Disrrict standards: 
The attached evaluation clarifies these modiflcations. 

. .  

Testing m y  proceed with the im~~leinentarion of the syeclficd modifications. Variations 
from.what h G  been thus P i  approved, witbout wrirten consent from thc Dictrich may result 
in rejection of rhc final rcporr. 

If rhcrc M E  any questions, please contact Glenn Kasai ai Exr. 2271. 

SMGK 
P95101AB.DOC 

Attachment 

cc: 1, ..: r 

Steve iMarinoff 

y P  30 '93 12:12 R1R 302 973Q W(GE . El3 
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5 E P  23 '93 17187 FROM ST SOURCE COMPL-FIFTH .. P R G E .  883 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
APPLIED SCIENCE Pr TECHNOLOGY 

SOURCE TESTING & ENGINEERING BRANCH 

PROTOCOL REVIEW 
.-..- 

SIT I.D.: 

COMPANY: .. . . 

EVALUATE 

REQUES'lqK: 

TYPE EVXL: 

P93104AR 

Southern CIIlifornia Edison 
P.O. box 800 
Rosemead, C4 91770 

Huntington Rcach Units # I  nnd #2  
(A/N R-249162 and R.249163) 

21730 Newlaiid Street 
Huntington Beach, CA 92646 

NOx, CO, 0 2 ,  KOC, &nmonii, Yirticiilate Matter 

Ben Sh;rw/ Darren Strotid 

. .. 

CEMS n CEMS 0 CEMS 0 APPL. YKO'I'. RPRT. 
PERF. PERF'. 0THE.R: 
PROT. RPRT. 0 

0 The document indicated above has been reviwcrl by the Evaluations Unit staff and 
has been dctcrmincd IO contajn srifficicni informailon. as rcsctrtcd (see, 
Discussion/ Remediation below for specific instrttctions. i P any). 

The docunienr indicatcd above has bccn rcviewed by the Eqaluatioos'Unit staff and 
has been determined IO contain insufficient infurmation, or re uires further 
cxplanation, in Ihc following area(s) (see coniplcic Discussion 3 Remediation below): 

Cornp~cteness of Appllcalion/Prorocol/~~p~rr. 

Representativeness of Data si Process. 

R+/Permit Fulfillment. 

Sampling &i Analytical Mer1iod;s. 

Qualily Assurance 

Calcularions. 

SEP 30 '93 12:12 
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4 E P  23 '93 17:07 FROM ST SOURCE COMPL-FIFTH PRGE. 004 . 
. .  

' PKO'TOCOL REVIEW PA.GE 2 OF 5 

D I S C U S S I O N  . .  - 
' ess OTDUII& Proces 

Procedures arid schedule for calibrating thermocouples. pressure tneasiirement 
devices, itot tubes, and gas meters shall in accordancc with Chapter IT1 of the 
District l utirce Test Mannsl. 
NOx, do, 02,  and ROG shall be sampled sonairremiy. Moisture content shdl be 
mcasured during the gas sampling. 

Tbe sensitivity of the differen.tia1 pressure gauge for the vclocity iiieasiiremear 
dcvicc shall conform with Secrion 1.1.2 of Uistrict Method 2.1. 

I )  

2) 

5) 

. . .  
RuldPermit Fultillr iient 

3) 

4) 

. 5)  

ROG and airimoiiia slip measurements shall be sampled for one consccutive hour 
to satisfy Permit Condition 14(E)(iii), r:ithcr rhan for 30 minurcs as proposed by 

ROG shall be sampled usin 'KAQMD iMcthod 25.1 to satisfy Ycrmit Condition 
14(R)(ii), rather thrn usiny%?AOMD Draft Method 23.2 as proposed by the 
protocol. In addillon IO ROG. t h t  $as sample shall be analyzed and reportcd for 
carbon dioxide. methane. and carbon mrmoside 21s outlined by SCAQMD Method 
25.1 I 

Test procedures identilied in Table 2-1 of the protocol should bc performed at 10 
h4W. 50 h4W. 100 MJV. 150 MW, . .  ZGtl M\V and 215 MW to satis& Perrnii 
Condition 14(B)(iii). 

In  addition to the process data identified in  Scc.rion 2 of ilie protocol, process data 
listed in Pernit Condition 14(U)(vi) of ilie.spplicaiion shall also be included with 
the lest results. 

Acurcx proposcs to. test only one iinit for parriculatcs. However, since both 
applicarlonc rcquire partlculare tel;tiiiS, a test Cor one of the units would not fulfill 
the particulate testing requirements for the other unit. 

the pr~tocol. . .. 

Snrnpline & Annlvticnl Methods 

1) Exhaust flow shall be calculated using the Flue Factor Mcthnd (Dlstrlct Source 
Test Manual, Chapter 1.0, Section 2) .  Rcfercncc point velocities shall be recorded 
at five minute inremals. 

2) Since aiimonia is.prcsent in the cxlraust, a ~nolyl~denurn NO2 tu NO converter will 
b e  ncccssary. -. . 

. 3 )  For particulate aarnplinu usin: District Mrthotl 5.1: the .lass fiber filter i s  to be 
mintained between lS6"--2O~F. rarher Ihan 2182 25'7 as specified in the 
protocol. 

. 
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S E P  23 '93 17:07 FROM ST SOURCF COMPL-F IFTH _. ' P R t E  .ens 

PAGE S OF 5 

4) Should stratification exceed 10 percent multipoint gas sampling shall be used at 
ever? other traverse oinkas requircd by SCAUMD Methad.S.1 for particulate 

resting should strathfconditions exist. 
matter. Thcsc sam P h a  procedures shall also extend to ROG and ammonia 

-ern1 ContinuousGnsMonitorine,UkCkQ& 

The District requires cuntinuuus as moidtoi-ing cqui imcnt employing sample extraction 

Method 100.1, with the emphasis upon rcprcscniativene.ss, documentation, and quality 
t~~surance. This indudcs. in part: 

nnd conditioning, and electronic 8 etectlon. to be conjucied strictly according to Dirtrict 

1. 

2. 

3. 

4. 

c .. . 

6. 

7. 

? 

8. 

Gas analyzers must meet minimum acccptablc standards for method of dcrectiok 
sensitivity, noise, precision, lincariry. and inrerfqence (see TABLE 100.1-1 for 
details).' &so. the gas samplc exvactiori and conditionin,n cquipnieiit probe, filtcr, 

equi mcnt shall meet minimum acccptahle speciricntions, as described iri%eihod 

The eptitjre sampling syncm for con.tinuous gas monitoring insrrunients should Ilc 
leak checked before and after each ICSI run by rvaciiniing the iystem to a 
minimum of 20" in. Hg viicuiim, and pluqging for a period of fivc minutes. The 
resultant loss of vaatuni can nor exceed 1" H,g during this pcriod. 

Calibration of all .~nalyzets rnu5t be nccurnpl.ishcd ar zcro, mid span (40-60%'of 
full scale range), and high span (80-9S7" of f i i l l  scale ranee). The lowcsr 
pracricahle range shoula be srlrcred for rnunlrorli~g. so &at the measured eiirission 
values arc withrn 20-9570 of [he rzngc. If a sianificant amoiini of the data are 
outside of this range, the data m a y  he rejectzJ! depending upon the appli.cation. 

The calibration gases nitist be ccrtificd accord in^ io  EPA Protocol Number 1, or 
ccrtified to an analytical accuracy o f 2  1% and bc NlST traceable (except cal gases 
used for system bias check). Gcncrally, if CQI gases arc more than 18 niorirhs old, 
they must be rcccrtiflcd (superblends, 6 months). 

A. calibration error check, and rero/span drift check nidst be performed before 
and after each tesl run. Cahbriition error musr be less t h a n k  2% of the ranp of 
measurement for zero, mid, and high rangc calibraiion. gases, Zeru/span drift 
niust be less thitn 3% of the range of measurement. 

A systcm bias check inusr be performed before and aftcr each test riin by 
alternately introdtieing CUI gases 10 the entire saiiipliiig system, Then ID rhe gas 
analyzer(s), fur comparison. The diffcrciicc caii no1 exceed2 5% of the analyzer 
range. 

Seml-annual analyzer ccriificntions consisting rrf linearity ploi calibraiion cirsve. 
response time,, intcrferencc rcs once, and NO2 10 NO converter efficiency. must 
be hirnishcd 4 t h  the other calfvahiis io satisfy a / !  documentatioual 
requircmcnrs. 

h'ox measurement must be performad in the NOx mode of the analyzer. A n  NO2 . 
10 NO converter is  reqii.iretl if NO2 constirtires S% or mort of thc total NOx in the 

pumpi conditioncr. coilacctive plumbing, etc., and data acquisition nn 6 lo ing 
lo0.Y. 

. 
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sample stream, or the rule or permit condition requires "NIox" monitoring. The 
WO to N O  converter must be at least Yo70 efficient (as demonstrated b EPA 

stainless steel, if no NH- is present. If "3 is present in thc sarn le stream. then a 

The connective tubing from the probe to the sam le conditioner must be heated 
above the dewpoint and the deuyoint reported. 'f 'e sample conditioner must be 

described by District 2 cthocJl00.1. shall also,he installed. 

Met h od 20, Sect.. 5.6). 'I'he cniiverter should be high ternpcraturc (650 CY C )  

low tcnipcrature (SOo?)  molybdcnuni catlilyst niust b e  used in t R e convertcr. 

able to maintam a de oh t  tempcraturc below 35 B 1'. A partinilate filter. as 
9. , 

. .  

IO. Data recorder resoliltion must he at leasr 0.5% of thc ran c of measurement. A 
data poini for cach cotiramlnatit/diluent'iiiniritored must i c recorded at least 
once/rninute. .Analog chart recorders milst h a v c a  minimum 10-inch charr width. 

calibration. sysrcm bias, cnlibratioii crror. arid rero/spari drift checks. 4 t h  must 
precede arid cortclude each test riin. 

All chart traces, or digital printouts. must be included in the final report and tnust 
be clearly identified as to: 

-locarion/sourcc -range changes 
-operator initials ,. -ranee 01' measurement ... . . .  
-date/running times -crIihrations 
-actual tcsi interval 

When more than one gas trace is show on a chart. thc individual traces must be 
disrin.guishable by color ciiding or snmc othcr mcans (original chartsmay be 
submitted, and returned following evaluation). If :I gas nieasuremcnt ran e has 
been "offset" from zero, or zero has been "transposed to rhc right side ol t 8 e 
recorder chart. it must be clearly identified. 

i- 

11. All facets of lestirg musi be continuously rccordcd. This includes the 3-point . .  

12. 

: . .  

-cal gas concenrr;ition/cyl. no. 
' . -conraminuit/dilucnt -rairgc of calihrafiori 

13; Gaseous measurements must be condurtcd a minimum of 60 continiioiis minutes 
at each load or specified condition. 3ftcr the readings have stabilized. 

esi R mor[ . .  
Thc final Source Test kcport nitist include the following data: 

1. A summary of the Source Test results. incluclin:: applicable rules and pernlir 
conditions (sbow allpwable standards) iintl source tcst data computed so as to 
satisfy these requirements. 

A brief process description. Indicate equipment operation during testing; as well 
a s  any other information which may influence the find report. 

A siniplc scliernatlc dlagrain of thc proccss. zhowingihc sampling location, with 
rcjpcct to thc upstreaiii and dowustrcdm flow disturlianccs. Alsd include a cross- 
sectionnl diagram of rhe stack or ductai the sampling location, depicting the 
sampling points with rcspccr IO compass direction. 

2. 

5. 4 

. .  
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4. 

5 .  

6. 

The sampling and tinalvticul procedures. Re specific about all aspccts of sanrpling 
and analysis. Include diagrams of test equipment and mcthods. 

Complete raw ficld data. including production data indiciiii.ve of the testing 
interval, lah analyses, and the test results (show all cslculations). 

Caljbration data regarding all sampling and mcasurinir equipncnr utilized during 
testinn (we District Sourcc Tesrinp. Manual. Chaotcr El  or 
"Qualyc); Assurance Handbook Fnr A h  Ynll~irion'Mens~~rem.ent Systems", Vol. n1, 
U.S. EPA-600/4-77-0276). . . .  

7. A tlrrailrd chain-of-custody sheer containing id1 pertinent tcst cquipinen,t 
documentation from lab to fieltl and back Io rhc lab. including any change of hand 
in beween. . 

. .  

.-- - ..... ...- - 
R E M  E D  I A'T I o N 

.- 

Testing may proceed as described in. the piutocol w i d ~  rhc'itiiplcmcntaiion or \be measures 
discussed in this evaluation. 

The above measures must be irnplemcnrcd in the test prorocol prior to testing. 

Modifications to the approved protocol, uiihoiit witrcn contcnr from the District, may 
result in rejecrion of rhe final report. 

EVALUATOR Glenn ffisai .Em 2271' DATE Ausust 23. 1993 - 

4 P93104AB.DOC .. 

SEF 39 '93 12:15 
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APPENDIX C 

STACK DIAGRAM ILLUSTRATING SAMPLING PORT LOCATIONS 

c-1 



HUNTINGTON BEACH UNIT NO. 1 
Top of Stack 

Distance B - 11 1 

Port Height - 

214 feet 

I Top of Asphalt 

Ports ;tack I.D. 24 in. at Port Height 1 

Distance A + + + feet 

:Iue Gas Ducted 
o Exhaust Stack - Air Flow 

Duct Diameters Upstream From Flow Disturbance (Distance A): 0 Duct Diameters Downstream From Flow Disturbance (Distance B): 5.4 diameters 
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CALIBRATION GAS CERTIFICATION SHEETS 
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S C OTT-M A RRI N , 'IN C . 
653  1 BOX SPRINGS BLVD. RIVERSIDE, CA 92507 
TELEPHONE 17 14) 653.6780 FAX 17 14) 653.2430 c = 111 I 

REPORT OF AN-YSIS 
N I S T  T-CEABLE GAS MIXTURES 

ACUR0l 

ACUREX 
4879 E LA PALMA AVE 
STE 201 
ANAHEIM, CA 92807- 

TO: CHAD GARRETTSON DATE: 02/19/93 

CC66796 Oxygen 
Nitrogen 

17.04 + 0.17 % 
Balanci 

SRM 2659 

cc51254 Oxygen 
Nitrogen 

9.14 + 0.09 0 
Balance 

SRM 2658a 

Oxygen 
Nitrogen 

4.20 + 0.04 % 
Balance 

SRM 2658a 

ppm = umole/mole % = mole-% 

The above analyses are traceable to the National Institute of Standards and Technology 
by intercomparison with the reference standarde listed above. 
Where indicated, vo etr c and gravimetric reference standards are traceable thru use 
of our ana?YJ& No. W 232 

Analyst: Approved : ---- -- ------ ------------ 
M.S. Calhoun ' J.T. Marrin 

n. llablllty of t h l .  S-Y for 9.. rhloh fa l l s  t o  c~mply rltb Lhl. - 1 ~ 1 .  shall b. mlaa-mt or I-1y.i. Lh.-f the 
s-ny "1LhO.JC .xu.. C0.L. 

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 



'..-. I 

Customer 

. .  

s m .  201 
ANAHEIM CA 92807 

.. 
~ , .  ~. ~ ,..., CyUqder Pressurn 950F'SIG Previous Certification Dates 12-3&91 .. 

99.20PPM 
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ItIttttttttIttt:ItItII:Il:: 
I CERTIFICATE OF ANALYSIS I 
II:tlItI:ttlItII:lt:IIIlI:t 

PCCUREY ENVIROFJHENTQL CORP 
ONE T E C W O G V  DRIVE SUITE F213 
l W N E  CA 92718 

DATE: 12/21/93 
TIME: 17:38 
PAGE: I 

CUSTOMER ACCOUNT : T5819 
CUSTOMER ORDER NO : 
ORDER NO : 235-653916 
ORDER DETAIL SEQ : 1 

REMARKS : GAS MIXTUREIS) LISTED BELOW ARE TRACEABLE TO NlST CLASS S 
WEIGHTS AND/OR NlST GIlS MIXTURE STANDARD REFERENCE MATERIALS 
ISRM’s) - REFERENCE APCl SGD FIELD DIRECTIVE BOOK I PART A-3. 

. .  

PRIHARV GAS MIXTURE : CARPON HONOXIDE I N  NITROGEN 

ANALYSIS PAR COMPONENT CONCENTRATION ANALYTICAL .UNIT OF 
BATCH NO DATE CODE CYLINDER No REQUESTED RERUESTED RESULT MEASURE _ _ _ _ _ _ _ _ _  ________ _ _ _ _ _ _  _______________ ---------- 
12295 12/20/93 BONE9 SG’d60091NB CARBON MONOXIDE 

N i t r o g e n  
250 250 MOLAR PPM 

. , .  , .. . . .  BALANCE 

CEF!IEIC4!1!! 
THIS RNALYSIS HAS PEEN P E R F M E D  UTILIZING APPROVED 
A N M T I C A L  HETHOD(S) AND IS CORRECT T O M W I N  THE 



SCOT T-M A RR I N , IN C . 
653 1 BOX SPRINGS BLVD. RIVERSIDE. CA 92507 
TELEPHONE 17 1 41 653.6780 FAX 17 141 653.2430 = c 111 I 

REPORT OF ZXNALYSIS 
NIST TRACEABLE GAS MIXTURES 

ACUR0l 

ACUREX 
4879 E LA PALMA AVE 
SUITE 201 
ANAHEIM, CA 92807- 

TO: CHAD QRRRETTSON DATE: 02/19/93 

CC60241 Carbon Dioxide 9.89 - + 0.10 e 
Nitrogen Balance 0 SRM 1675b 

ppm = umole/mole % = mole-% 

The above analyees are traceable to the National Institute of Standards and Technology 
Where by intercomparison lndid&& with the reference standards listed above. 

and gravimetric reference standards are traceable thru use 
of our analytic 

Analyst : 

NIST Report No. MMAP 2 

---- --- -- - --___----_ _____________  
M.S. Calhoun J.T. Marrin 

?bo mly 1 l * I l l t ~  of -1. cc-wny for 9.. rblcb fall. to -1y wltb -1. .maly*l. shall b. r.pleo-nt m -1ymI. th.r.of by 

09.C.Y "Itboat .It*. r0.t. 
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 
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FIELD TEST DATA SHEETS 
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STRIP CHART RECORDS 
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c ’ j i l  w&Ti,p~FOR 
TRAVERSE POINT LOCA I I w A CIRCULAR DUCTS 

Inside 01 Far Wall to Outside of c 
Nipple (Dlstance A) . .  . 

II p- Inside ol Near Wall to Outside ol 

Stack I.D. (Dlstance A, Distance 8) 

Nearest Upstream Disturbance 

Nlpple (Distance 8) 
I f  

Calculator 

P 

Schematlc of Sampling Locatlon 

/ I  / I  6 5  2 4 6  I23 1 3 -  

FORM 5240M 719 
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21 5MW c 0 2  NOX co 

754 
755 
756 
757 
758 
759 
800 
801 
802 
803 
804 
805 
806 
807 
808 

9.75 
9.66 
9.69 
9.74 
9.67 
9.72 
9.68 
9.72 
9.69 
9.74 
9.74 
9.74 

5.463 
-0.029 

0 

47.63 
47.71 
47.71 
47.74 
47.71 
47.73 
47.75 
47.76 
47.78 
47.77 
47.81 

47.8 
23.28 

-0.167 
-0.203 

263.9 
262.7 
263.6 

297 
449.5 
469.6 
456.2 
449.4 
452.4 
451.9 
451.7 
347.1 
206.3 
3.127 

-1.041 
809 -0.004 -0.205 - 35 
81 0 6.533 34.2 91.3 
81 1 9.69 47.63 253.4 , 

81 2 9.68 47.72 252.6 
81 3 9.73 47.76 252.7 
81 4 9.66 47.77 251.7 
81 5 9.66 47.81 252.7 n 
81 6 9.65 47.78 251.3 -wLA' 
81 7 14.54 77.5 31 6 0 81 8 17.67 92.8 446 
81 9 17.7 93 446.3 
820 17.74 93 449.8 
821 17.71 93.1 451.1 
822 17.7 93.1 453 r I  

340 
823 17.71 93.1 
824 17.7 38.54 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
84 1 
842' 

14.68 
1.298 
0.371 
0.223 
0.168 

0.15 
0,199 
0.103 
0.056 
0.047 
0.067 
0.056 
5.117 
8.58 

5.669 
0.047 
0.085 
0.083 

0.176 
0.02 

-0.049 
-0,088 
-0.131 

I-o.128 
-0.123 
-0.143 
-0.151 
-0.157 
-0.167 
-0.185 

47.89 
74.8 

49.66 
0.044 
0.005 

-0.043 

4.121 
0.056 
0.012 
0.014 

-0.439 
-0.434 
-0.482 
-0.493 
-0.459 
-0.461 
-0.49 

-0.485 
96 

406.4 
434.1 
38.91 

-0.032 
-0.333 



21 5MW c 0 2  NOx co 

843 0.1 23 -0.061 -0.514 
844 0.127 -0.096 -0.518 
845 0.058 -0.131 -0.479 
846 0.045 -0.02 0.107 
847 0.094 -0.121 1.356 
848 0.06 5.749 0.282 
849 -0.004 -0.064 1.695 

0.056 - 86 6 
851 0.009 -0.187 -0.01 6 

- 850 

/e59 
! 900 

901 
902 
903 
904 
905 
906 
907 
908 
909 
91 0 
91 1 
91 2 
91 3 
914 
91 5 
91 6 
91 7 
91 8 
91 9 
920 
921 
922 

. 923 
924 
925 
926 
927 
928 
929 

I 930 
931 

852 -0.01 1 -0.087 0.162 
853 0.002 -0.165 0.963 
854 0.016 -0.19 1.008 
855 0.016 -0.2 0.945 
856 1.946 -0.202 1.283 
857 -0.195 0.569 

-0.182 0.972 
-0.184 0.984 

1.318 
0.087 
0.004 
0.018 
0.04 

0.076 
0.125 
0.112 
0.087 
0.065 
0.659 
8.74 
8.83 
8.83 
8.85 
8.84 
8.86 
8.99 
8.81 
8.79 
8.68 
8.87 
8.85 
8.83 
8.82 
8.8 

8.87 
8.82 
7.91 

-0.112 
6.91 1 
8.84 

1.499 
1.952 
6.016 

: I 

-0.133 
-0.104 208.4 
-0.065 24.04 
- 0.079 9.54 
-0.133 -0.51 
-0.098 -0.441 

7.4 7.99 
78.3 370.3 
78.5 444.9 
78.6 473.2 
78.4 464.9 
78.7 461.5 
78.7 463.7 
78.5 446.2 
78.6 486.1 
78.5 457.5 
78.5 478.5 
78.6 460.5 
78.7 477.9 

79 440.6 
78.9 484.8 
79.5 41 9.2 
79.2 402 
79.2 431 

67.94 410.1 
0.393 89.8 
65.33 162.1 

. 78.7 427.8 



21 5MW 

932 
933 e 934 
935 
936 
937 
938 
939 
940 
94 1 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 0 956 
957 
958 
959 

1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 

, 1012 
1013 
1014 

~ 1015 
1016 I 

1017 
1018 
1019 
1020 

c 0 2  

8.84 
8.19 
8.66 
8.79 
8.84 
8.21 
8.32 
8.84 
8.78 
8.85 
8.8 

8.67 
8.78 
8.81 
8.49 
8.44 
8.83 
8.84 
8.8 

8.82 
8.85 
8.85 
8.8 
8.8 

8.65 
8.83 
8.82 
8.86 
8.52 
8.83 

8.63 
8.81 
8.79 
8.79 
8.82 
8.76 

0.679 
0.069 
0.092 
0.056 
0.063 
2.465 

8.75 
8.85 
8.85 
8.85 
8.7 

8.85 

8.84 

NOx 

79 
79 

79.4 

79.6 
79.1 
79.1 
79.5 
79.6 
79.2 
79.3 
79.4 

79 
79.3 
79.8 
79.6 
79.4 
79.6 
79.1 
79.3 
79.2 
79.4 
79.2 
79.2 
79.4 
79.4 
79.6 
79.4 
79.4 
79.4 
79.1 
79.1 
79.2 
79.4 
79.3 
79.3 
79.1 

2.879 
0.326 
0.261 
0.203 
0.176 
23.75 
76.7 
76.8 
77.2 
77.4 

77 
76.5 

. 79.2 

co 

432.6 
443 

430.7 
426.4 
403.3 
395.3 
433.5 
374.9 
358.6 
400.9 
395.4 
377.4 
395.7 
405.7 

398 
356.7 
408.4 
331.1 

427 
378.4 

374 
407 
355 

370.6 
381.4 
389.9 
380.1 
373.3 
386.8 

408 
374.7 
399.3 
362.9 
386.9 
357.2 
412.2 
408.6 
162.4 
0.054 
0.047 

-0.045 
0.028 
14.85 
313.5 
359.3 

342 
344 

347.3 
328.2 



21 5MW 

1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1100 

, 1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 

c 0 2  

8.79 
8.85 
8.89 
8.81 
8.86 
8.79 
8.81 
8.87 
8.88 
8.85 

8.9 
8.85 
8.86 
8.92 

1.582 
0.107 
4.875 

8.85 
8.87 
8.83 
8.75 
8.78 
8.86 
8.85 
8.85 
8.85 
8.85 
8.89 
8.86 
8.85 
8.85 
8.89 
8.77 
8.78 
8.85 
8.86 
8.57 

2.326 
5.742 
0.1 18 
0.067 
0.069 
0.069 
0.069 
0.069 

8.38 
8.76 
8.84 
8.83 

NOx 

77 
76.7 

* 76.7 
76.7 
76.5 
76.5 
76.9 
76.9 
76.9 
77.5 
76.8 
77.1 
77.2 
77.2 

10.58 
0.396 
44.92 

76.8 
77.2 
77.4 
77.4 
77.2 

77 
77.1 
77.2 
76.7 
76.8 
77.1 
77.3 

77 
77.4 
77.6 
77.3 
77.3 

77 
77.7 
77.2 

20.24 
48.36 
0.529 

0.41 
0.343 
0.304 
0.264 
0.852 

75.5 
77.2 
76.8 

' 77.2 

co 

355.4 
331 

334.2 
361 

332.4 
404 
390 

332.5 
355.1 
293.9 
361.2 
348.5 
320.1 

346 
168.6 
0.588 
85.1 
379 

333.5 
345 

344.7 
335.2 
367.6 
334.3 
371.1 
385.5 
353.5 
346.1 
380.1 
351.7 
349.9 
327.7 
337.3 
337.8 
335.4 
338.7 
348.1 
232.4 
205.7 
28.75 
0.426 
0.1 22 

-0.112 
-0.47 
0.589 
239.5 
351.5 

339 
365.5 



215MW c 0 2  NOx co 

1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 

8.85 
8.83 
8.85 
8.85 
8.86 
8.84 
8.85 
8.88 
8.84 
8.78 
8.88 
8.79 
8.84 
8.77 

5.838 
0.013 
0.034 
0.01 1 

0 
0.01 1 

-0.054 

77 
77.6 
77.4 

77 
77.2 
77.5 
77.6 
77.2 
77.2 
77.4 
77.6 

77 
77.3 
77.3 

48.51 
0.085 
-0.1 

-0.14 
-0.143 
-0.167 
-0.177 

370.4 
335.4 
322.7 
371.2 
384.1 
359.1 
324.8 
31 7.8 
378.9 
360.4 
351.1 
365.7 
342.7 
375.6 
337.9 
23.25 

-1.115 
-1.219 
- 1.237 
- 1.232 
- 1.17 

7 1131 -0.042 -0.186 - 
1132 -0.06 -0.187 - 1.355 
1133 5.1 2 23.21 46.23 
1134 9.67 47.25 247.2 
1135 9.65 48.01 252.1 
1136 9.69 48 251.2 
1137 9.66 48.05 252.7 " n 
1138 9.67 48.06 753 4 
1139 12.06 66.59 268.4 
1140 17.72 92.9 137.4 
1141 17.69 93.4 -0.414 
1142 17.75 93.4 -0.522 
1143 17.75 93.4 163.8 
1144 15.94 93.4 453.4 
1145 
1146 
1147 
1148 
1149 

, 1150 
1151 
1152 
1153 
1154 
1155 * 1156 
1157 
1158 

8.85 93.4 
8.9 93.5 

8.84 93.5 
8.8 84.4 

8.54 78.1 
7.77 76.8 
0.57 59.71 

0.288 17.9 
0.107 2.958 
0.067 1.744 
0.089 1.41 
0.074 1.322 
0.054 1.243 
0.085 0.915 

451 
453.7 
451.9 
430.1 
398.5 
258.6 
0.627 

-0.527 
-0.467 
- 0.455 
-0.532 
-0.458 
-0.53 

-0.525 



215MW c 0 2  NOx co 

1159 0.087 1.039 -0.449 
1200 1.888 15.6 37.99 
1201 0.067 0.647 38.08 
1202 0.027 0.564 0.989 
1203 0.018 
1204 0.002 0.512 0.82 
1205 0.049 0.534 2.732 
1206 0.067 0.473 1.784 
1207 0.067 0.474 1.321 
1208 2.325 0.44 2.093 

0.434 0.725 
0.428 0.96 
0.399 2.287 

1 O M  L f D  

< Z L &  1211 

W' - &  1212 
/p.d 1213 

1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 

1242 1 1243 
1244 
1245 
1246 
1247 

0.248 0.392 
0.069 0.368 

0.004 
0.058 0.329 

0.06 39.17 

-0.047 0.351 444.7 

0.067 
-0.074 

0.002 
7.6 78.1 

8.89 77 
8.83 77.3 
8.81 77.1 
8.84 77.5 
8.85 77.4 
8.85 77.7 
8.82 77.7 
8.82 77.7 
8.78 77.6 
8.83 77.4 
8.85 77.1 
8.84 77.7 
8.85 77.6 
8.84 77.8 
8.81 77.7 
8.83 78.2 
8.84 77.5 
8.81 77.5 
8.8 77.9 

8.86 77.6 
8.86 77.8 
8.84 77.7 
8.83 77.7 
8.87 77.3 
8.87 77.9 
8.85 ' 77.9 

17.44 
1.976 
-0.02 
180.6 
392.1 
360.7 
356.8 
369.9 
400.4 
348.8 
381.2 
380.4 
344.9 
349.1 
386.8 

361 
354.4 
361.1 
363.8 
357.1 
377.3 

378 
358.3 
384.6 
350.8 
364.6 
361.9 
397.7 
400.6 
362.7 

1 



21 5MW 

1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 

c 0 2  

8.88 
8.84 
8.85 
8.84 
8.84 
8.85 
8.81 
8.83 
8.85 
8.84 
8.82 
8.81 
8.84 
8.82 
8.85 
8.82 
8.85 
8.85 
8.84 
8.85 
8.87 
8.81 
8.77 
8.82 
8.8 

8.84 
8.84 
8.84 
8.84 
8.82 
8.87 
8.85 
8.88 

8.8 
8.82 
8.86 
8.89 
8.86 
8.83 
8.83 
8.81 
8.83 
8.84 
8.81 
8.81 
8.83 
8.82 
8.86 
8.85 

NOx 

77.7 
78 

77.5 
78 

77.6 
77.5 
77.2 
77.5 
77.6 
77.4 
77.7 
77.7 
77.8 
77.3 
77.8 
77.6 
77.6 
77.0 
78.1 

78 
77.8 

78 
77.4 
77.7 
77.4 
77.7 
77.8 
77.9 
77.6 
77.8 
77.3 
77.5 
77.8 
77.7 
78.2 
77.9 
77.7 
77.9 

78 
77.6 
77.9 

78 
77.6 
77.3 
77.6 
77.1 
77.7 
77.7 
77.2 

co 

377.8 
386.5 
376.4 
357.2 
333.6 
339.6 
356.3 
350.7 
382.9 
361.9 
387.2 
345.3 

31 6 
377.5 
382.4 
372.1 
353.7 
359.7 
371.4 
329.6 
361.3 
355.6 
378.8 
403.5 
328.9 
346.2 
336.6 
342.2 
356.2 
329.3 
427.2 

342 
384.3 
368.6 
320.6 
359.9 
370.5 

362 
381.7 
370.9 
357.3 
339.8 
376.2 
371.4 
342.8 

364 
390.3 

31 3 
343.2 



215MW c 0 2  NOX co 

1337 8.85 77.5 381.6 
1338 8.86 77.4 386.2 coz 

?7. 3 8.83 77.4 357.3 

339.5 
8.81 77.9 
8.83 77.6 

1342 4.1 68 32.49 245.3 
1343 -0.067 0.183 2.935 

Y .4 

1344 -0.038 0.1 25 -1.167 
1345 0.058 0.099 -1.194 

Po 1346 -0 007 0.081 -1.362 
1347 1.166 12.12 5.848 - 
1348 9.7 46.19 221.2 
1349 9.65 47.78 253.4 

51 icAcoQ 1350 9.65 47.73 252.3 
13.6 71.7 298.7 

1352 17.69 92.3 450.3 
1353 17.69 92.5 453.9 

451.7 
1354 17.69 92.6 
1355 17.68 92.5 
1356 
1357 
1358 
1359 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
141 1 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 

13.44 
8.64 
8.75 
8.82 
8.82 
8.78 
8.84 
8.85 
8.81 
8.85 
8.84 
8.84 
8.86 
8.06 
7.04 

0.762 
0.324 

0.19 
0.078 
0.067 
0.121 
0.078 
0.076 
0.067 
0.067 

-0.112 
-0.058 

1.704 
0.181 
0.047 

U 84.6 430.4 
77 399.5 

77.2 343.2 
77.5 347.9 
77.7 356.4 
77.4 329.7 
77.5 361.5 
77.4 386 
77.1 346.2 
77.3 386.6 
77.8 31 6.8 
77.5 388.9 
77.2 387 
77.6 323.5 
76.9 290.2 

65.84 13.3 
24.84 -1.056 
3.818 -1.188 
2.114 -1.166 
1.781 -1.154 

1.71 -1.179 
1.673 -1.105 
1.649 - 1.076 
1.457 - 1.098 
1.232 -1.129 
1.165 - 1.098 
1.256 -1.104 
14.44 10.26 
13.19 78.2 
0.831 0.916 

co 
36 2 

0 



65MW 0 2  c 0 2  NOx co 

321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 

6.267 
6.22 

16.36 
19.98 
20.25 
20.29 
20.31 
20.34 
19.79 
2.914 
0.113 
0.03 

8.05 
7.29 

0.742 
0.286 
0.197 
0.134 
0.107 

0.13 
0.384 
0.009 

0 
- 0.002 

32.1 
31.48 
26.41 
4.743 
0.723 
0.365 
0.307 
0.264 
4.955 
-0.35 

-0.542 
-0.552 

238.8 
200.5 
18.27 
4.546 

7.13 
7.48 

4.875 
3.85 

10.22 
0.32 

-0.966 
-1.043 

333 0.009 0 -0.578 -0.994 
334 2.07 0 -0.507 - 0.99 
335 4.051 0.002 -0.594 - 1.064 
336 4.092 -0.603 - 1.064 %-:::;; -0.607 - 1.073 

8.64 -0.605 -1.569 . m. -0.598 - 1.571 I1 

342 
343 
344 0 345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 

0.025 
-0.005 
-0.015 
-0.01 7 
-0.02 

-0.017 
3.699 

6.14 
6.1 92 
6.209 
6.224 
6.217 
6.205 
6.234 
6.212 
6.21 

6.184 
6.1 99 
6.208 
6.1 83 
6.171 
6.1 96 
6.183 
6.1 85 
6.224 
6.245 
6.23 

6.244 
6.21 1 
6.212 
6.188 

0.087 
0.072 
0.029 

0 
6.436 

8 
8.02 
8.08 
8.03 
7.81 
7.9 

8.03 
8.05 
8.1 2 
8.1 

8.04 
8.07 
8.1 3 
8.12 
8.12 
8.1 1 
8.1 1 
8.06 
8.08 
8.06 
8.05 
8.09 
8.09 
8.07 

v& 
-0.605 

- 
45.71 
33.28 
31.34 
31.44 
31.61 
31.65 
31.57 
31.49 
57.5 

91 
91.1 

37.99 
31.56 

31 
31.02 
31.21 
31.17 
31.37 
31.42 
32.02 
32.1 

31.58 
32.08 
32.02 
31.27 
31.46 

8.96 
- 1.002 

107.9 
245 

270.9 
250.8 
21 5.3 
234.3 
241.7 

245 
231.3 
21 2.3 
270.3 
236.9 
257.1 

254 
258.8 
282.2 
279.3 
274.9 
267.4 
226.3 
218.1 
231.4 

225 
238.8 
250.8 



65MW 

41 0 
41 1 
41 2 
41 3 
41 4 
41 5 
41 6 
41 7 
41 8 
41 9 
420 
421 
422 
423 

, 424 

., 
433 
434 
435 
436 
437 
438 
439 
440 
44 1 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 

0 2  

6.221 
6.22 

6.223 
6.219 
6.231 
6.1 97 
6.252 
6.223 
6.215 
6.214 
6.212 
6.225 
6.204 
6.198 
6.212 
6.216 
6.1 99 
6.219 
6.202 
6.243 
6.22 

6.213 
6.206 
6.188 
6.187 
6.198 
6.206 
6.218 
6.243 
6.232 
6.239 

6.2 
6.143 
6.151 
6.181 
6.191 

6.2 
6.216 
6.232 
6.222 
6.213 
6.204 
6.224 
6.209 
6.179 
6.1 93 
6.207 

6.21 
6.216 

Eniir 

c 0 2  

8.09 
8.1 1 
8.1 1 
8.07 
8.08 
8.06 
8.01 
8.08 
8.09 
8.1 1 
8.1 

8.04 
8.06 
8.05 
8.04 
8.06 
8.1 1 
8.05 
8.06 
8.08 
8.1 1 
8.06 
8.09 
8.06 
8.09 
7.47 
8.1 

8.1 1 
8.09 
8.1 1 

8.1 
8.06 
8.12 
8.1 

8.07 
8.08 
8.1 1 
8.07 
8.06 
8.1 
8.1 

8.09 
8.1 

8.09 
8.07 
8.08 
8.06 
8.05 
8.08 

NOx 

31.86 
31.72 
31.96 
32.24 
31.87 
31 .E4 
31.98 
32.04 
31.81 
31.89 
31.83 
32.01 
31.51 
31.77 
31.72 
32.07 
31.75 
31.98 
31.9 

32.07 
31.95 
31.83 
31.52 
31.65 
31.92 
31.58 
31.62 
32.29 
32.62 
32.35 
32.07 
31.82 
31.5 

31.45 
32.36 
32.21 
32.05 
32.33 
32.67 
31.99 
32.11 
32.02 
31.98 
32.32 
31.98 

32 
32.15 
32.36 
32.53 

co 

268.2 
250.6 
235.7 
245.2 
243.4 

267 
229.7 
260.6 
233.4 
21 7.8 
256.8 
238.7 
259.9 
256.1 
235.5 
221.1 
249.2 
229.8 
230.5 
21 5.3 
230.8 
230.1 

258 
259 

270.4 
261.8 
31 5.5 
237.3 
183.8 
21 1.7 
229.5 

276 
270.4 
364.9 
248.4 
244.2 

267 
257.1 
204.8 
240.3 

249 
275.7 
276.4 
230.2 
251.4 
278.5 
252.7 
255.3 
246.9 

0 

0 



65MW 

459 
500 0 501 
502 
503 
504 
505 
506 
507 
508 
509 
51 0 
51 1 
51 2 
51 3 
51 4 
51 5 
51 6 
51 7 
51 8 
51 9 
520 
52 i  
522 0 523 

528 
529 
530 
531 
532 
533 

0 2  

6.201 
6.193 
6.207 
6.187 
6.177 
6.193 
6.1 86 
6.205 
6.234 
6.196 

6.2 
6.184 
6.229 
6.207 
6.224 
6.227 
6.204 
6.225 
6.225 
6.208 
6.24 
6.21 

6.197 
6.1 92 
6.178 
6.179 
6.209 
6.231 
6.151 
6.168 
6.078 
0.761 
0.008 

-0,018 
-0.028 

c 0 2  

8.08 
8.05 
8.09 
8.08 
8.12 
8.1 2 
8.1 

8.05 
8.08 
8.1 1 
8.05 
8.1 1 
8.12 
8.09 
8.08 
8.09 
8.08 
8.05 
8.1 1 
8.06 

8.1 
8.1 1 
7.74 
8.08 
8.13 
8.1 3 
7.95 
8.07 
8.13 
8.1 

7.32 
0.06 

0.013 
0.002 
0.016 

NOx 

32.05 
32.23 
32.32 
32.09 
32.09 
31.83 
32.03 
32.12 
31.99 

32.1 
32.13 
32.19 
31.97 
32~06 

32.5 
32.24 
32.1 

32.62 
32.2 
32.3 

32.42 
32.52 

32.2 
32.05 
32.09 
32.55 
32.05 
32.31 
31.56 
31.71 
27.14 

-0.599 
-0.679 
-0.699 
-0.71 1 

co 

235.3 
258.1 
226.1 
265.1 
282.7 
247.9 
272.6 
246.6 
289.9 
249.1 
229.6 
262.6 

237 
238.8 
235.1 
251.6 

288 
219.1 
21 9.2 
257.8 
231.9 
244.7 
223.1 
263.6 
286.1 
252.3 
247.5 
270.2 
294.1 9 
329.6 

281 
58.32 

- 1.492 
- 1.467 
- 1.466 

YM . 534 - 0.028 0.01 1 -0.697 -1.559 

L 535 1.747 6.043 31.95 73.5 
536 4.066 9.66 46.89 249.7 
537 4.1 23 9.66 46.84 
538 4.1 3 9.66 46.85 
539 6.61 14.35 78.2 31 1.4 
540 8.98 17.68 91.5 447.6 

448.1 54 1 9.03 17.7 91.5 
542 9.04 1 L72. 91.5 
543 7.52 10.53 43.39 354.1 
544 6.251 8.12 32.18 21 8.3 
545 6.234 8.13 31.85 200.2 
546 6.213 8.1 31.61 259.5 
547 6.229 8.04 31.76 274.4 

249.2 249 4) 
44- Gf 



65MW 0 2  c 0 2  NOx co 

548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
600 
601 
602 

6.248 
6.196 
14.94 
19.87 
20.2 

20.29 
20.35 
20.37 
20.37 
20.38 
19.56 
12.44 
0.41 1 
0.058 
0.019 

8.04 
7.86 

1 .044 
0.304 
0.228 
0.174 
0.134 
0.094 
0.1 34 
0.076 
0.939 
0.078 
0.103 
0.051 

0 

31.83 
31.6 

29.06 
6.856 
1.115 
0.653 
0.49 

0.414 
0.385 
0.34 

3.306 
1.204 

-0.464 
-0.481 
-0.521 

21 0.5 
238.7 
41 .TI 

" 11.85 
6.396 
4.724 
4.422 
4.111 
4.043 

9.51 
16.05 

- 1.032 
-1.041 
-0.993 

11.47. 

603 0.004 0.018 -0.541 - 0.953 
604 2.807 u.u* - 3 -0.962 

0.027 -0.544 -0.981 
0.045 -0.555 -1.04 

-0.575 -1.321 
0.029 -0.564 - 1.479 

-0.002 -1.314 
610 -0.012 0.076 -0.961 
61 1 -0.01 5 0.018 
61 2 -0.01 9 0.047 244.3 
61 3 -0.022 0.027 
614 -0.023 0.013 - 0.624 
61 5 2.471 0.042 -0.61 7 



21 5MW c 0 2  NOx co 

1426 0.01 1 0.715 -0.04 
1427 0.031 0.653 -0.421 
1428 0.031 0.601 -0.29 
1429 0 0.547 -0.452 f y ' D  
1430 - 4 0. (68 -0.476 
1431 0.045 
1432 -0.047 3 

; , - 1435 9.38 
pl/ 2 1436 

1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 e 1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 

0.232 
0.063 

-0.127 
-0.01 1 

0.025 
4.261 

8.75 
8.8 

8.83 
8.8 
8.8 

8.79 
8.84 
8.83 
8.81 
8.8 

8.79 
8.84 
8.74 
8.71 
8.83 
8.82 
8.85 
8.88 
8.9 

8.85 
8.83 
8.84 
8.89 
8.93 
8.9 

8.87 
8.88 
8.84 
8.65 
8.82 
8.86 
8.84 
8.84 

" 
0.487 -0.481 
0.432 -0.468 
0.421 -0.524 
0.389 -1.03 
3.617 - 1.073 

0.492 
0.37 

40.49 
76.5 
76.5 
76.9 
77.2 
76.9 
77.1 
77.1 
76.9 
77.3 
77.3 
77.4 
77.3 
77.2 
76.4 
71.4 

67.52 
66.71 
66.76 
66.73 
66.7 

66.61 
66.28 
66.51 
66.93 
66.12 
66.56 
66.94 

66.6 
66.62 
66.61 
66.6 

66.39 
66.37 

-0.691 

20.08 

425.1 
362.8 
392.9 
380.2 
350.1 
369.9 
379.7 
324.6 
388.8 
355.4 
351.9 
371.2 
361.3 

343 
349.1 

389 
388.6 

355 
389.1 
386.6 
365.6 
401.8 
370.2 
403.4 
375.6 
391.1 
31 3.9 
345.5 
361.1 
367.2 

397 
361.3 
365.5 
382.4 



21 5MW 

1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 

c 0 2  

8.85 
8.84 
8.83 
8.87 
8.84 
8.84 
8.88 
8.86 
8.85 
8.81 
8.82 
8.86 

8.8 
8.81 
8.83 
8.84 
8.82 

5.326 
8.86 
8.84 
8.87 
8.85 
8.88 
8.89 
8.75 
8.9 

8.89 
8.85 
8.84 
8.83 
8.83 
8.83 
8.83 
8.85 
8.86 
8.92 
8.9 

8.85 
8.89 
8.89 
8.94 

6.483 
-0.04 

0.02 

~ 

NOx 

66.58 
66.41 
66.61 
66.38 
66.59 
67.33 
66.57 
66.93 
66.93 
66.78 
66.79 
67.22 
67.04 
67.33 
66.69 
66.97 

66.9 
67 

66.67 
66.51 
67.12 
66.85 
66.87 
66.8 
66.9 

66.94 
66.48 
66.71 
66.81 
66.66 
67.17 
66.77 
67.02 
66.65 
66.85 
67.19 
67.05 
66.93 
66.81 
66.65 
67.22 
45.78 
0.015 

-0.059 

co 

345.3 
344.9 
329.2 
382.6 
396.2 
378.3 
388.5 
353.2 
376.6 
388.3 
344.9 
370.7 
361.4 
345.2 
363.4 
381.2 
341.2 
350.9 
355.9 
340.1 
374.9 

386 
332.9 
373.3 
340.7 
399.5 
396.2 
368.8 

364 
329.9 
367.5 
376.3 
384.7 
336.9 
402.9 
355.7 
370.2 

337 
375.7 
368.3 
350.5 
31 8.4 

35.6 
- 1.308 

-- -- 
I . U f  J.J.YY F rr0 

. 1559 0.067 -0.082 - 1.228 
1600 110.4 
1601 9.77 47.83 252.1 
1602 9.78 47.77 252.6 
1603 9.68 47.77 251.7 7 



21 5MW c 0 2  NOx co 

1604 14.3 78 31 8.8 
1605 17.68 92.5 450.1 

1607 17.67 92.7 451.2 
1608 11.72 74 433.5 
1609 8.82 67 379.6 
1610 8.84 67.18 34 1 
1611 8.85 66.49 350.1 
1612 8.81 66.64 326.6 
1613 8.85 67.07 351.5 
1614 8.88 66.48 355.7 
1615 8.82 67.04 360.5 
1616 5.963 65.64 207.6 
1617 0.565 53.39 2.261 

a 1606 17.67 92.7 453.9 

1618 0.281 11.27 -1.185 
1619 0.192 2.08 -1.148 
1620 0.074 1.274 -1.124 
1621 0.067 1.037 -1.141 
1622 0.465 3.51 9.72 
1623 0.074 0.273 44.22 
1624 0.022 0.175 -0.391 
1625 - 7 n 144 -0.507 
1626 0.067 0.161 0.609 
1627 -0.016 0.104 -0.42 0 1628 -0.058 0.085 -0.459 

-0.875 
-1.139 

2.341 36.98 -0.831 
1632 0.027 46.56 -0.529 
1633 0.063 30.08 29.39 
1634 0.054 0.1 37 
1635 -0.007 0.052 
1636 0.071 0.038 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
1652 

0.01 1 
0.029 
0.118 
0.065 
0.087 
0.078 
4.25 
8.85 
8.82 
0.84 
8.83 
8.83 
8.86 
8.85 
8.86 
8.87 

0.01 1 
0.071 
0.158 
0.026 
0.014 
0.035 
34.58 
65.83 
66.59 
66.47 
66.52 

66.68 
66.6 

66.85 
66.64 

6638 

450.4 
334.2 
11.35 

- 1.077 
-1.172 
-1.119 

68.82 
339.5 
384.5 
354.2 
363.5 
362.9 
383.8 
41 6.3 
373.7 
390.8 



21 5MW c 0 2  

8.83 
8.86 
8.83 
8.86 
8.83 
8.85 
8.85 
8.87 
8.73 
8.83 
8.83 
8.82 
,8.85 
8.85 
8.87 
8.87 
8.85 
8.87 
8.82 
8.83 
8.86 
8.88 
8.86 
8.88 
8.83 
8.86 
8.85 
8.86 
8.89 
8.88 
8.85 
8.82 
8.84 
8.84 
8.84 
8.87 
8.84 
8.85 
8.86 
8.84 
8.86 
8.86 
8.83 
8.89 
8.85 
8.84 
8.84 
8.87 
8.88 

NOx 

66.59 
66.31 
66.59 
66.67 
66.21 
66.55 
67.13 
66.65 
66.77 
66.53 
66.41 
66.33 
66.67 
66.52 
66.76 
66.18 
66.33 
66.69 
66.49 
66.6 

66.88 
66.32 
66.47 
66.5 

66.12 
66.37 
66.42 
66.81 
66.7 

66.32 
66.4 

66.46 
66.38 
66.26 
66.24 
66.26 
66.3 

66.43 
66.23 
66.28 
66.34 
66.32 
65.8 

66.18 
65.99 
65.9 

66.36 
66.3 

66.22 

co 

398.4 
396.8 
346.5 
378.5 
405.7 
41 1.5 
382.4 
376.9 
385.8 
389.6 

390 
374.7 
363.4 
375.9 

329 
395.3 
385.7 
361.4 
353.1 
335.8 

387 
400.5 
397.6 
392.4 
390.9 
375.7 
362.7 
400.8 
327.6 
326.9 

376 
368.8 
365.5 
367.6 
354.3 
381.5 
407.7 
344.9 
367.1 
376.4 
391.7 
379.5 

361 
391.9 
383.1 
354.4 
393.7 
335.4 
41 2.7 

1653 
1654 
1655 

1658 

1704 
1705 
1706 
1707 
1708 
1709 
1710 
171 1 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 

1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 

, 1733 



21 5MW c 0 2  NOx co 

1742 
1743 e 1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1800 

1804 
1805 0 1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 

8.88 
8.84 
8.84 
8.84 
8.86 
8.87 
8.84 
8.84 
8.83 
8.84 
8.88 
8.86 
8.84 
8.84 
8.87 
8.86 
8.86 
8.84 
8.85 
8.86 
8.86 
8.89 
8.89 
8.85 
8.85 
8.91 
8.85 
8.84 
8.86 
8.48 

0.051 
0.049 

66.03 
66.11 
66.05 
66.46 

66 
66.02 
65.97 
66.34 
66.19 
66.27 
66.22 
65.92 
66.03 
65.88 
66.28 
65.96 
66.07 
66.12 
66.21 

66.2 
66.44 
66.49 
66.51 
66.4 

66.26 
66.28 
65.92 
66.12 
66.11 
60.24 
-0.05 

-0.199 

399.2 
369.2 
41 1.8 
371.8 
361.9 
340.1 
338.6 
385.1 
341.7 
352.4 
354.3 
380.9 

399 
400.5 
381.9 
391.3 
378.7 
361.5 COZ 
337.1 

41 4.6 
355.2 
392.5 
385.6 
349.5 
377.9 
350.4 
399.5 
407.8 
412.6 
95.2 

358.7 luff; 

-1.169 

b .4 

1815 
1814 -0.036 -0.231 -1.244 

1.588 15.87 10.05 
1816 9.59 47.81 229.3 
1817 9.72 47.77 251.1 
1818 9.72 47.75 252.5 
1819 9.66 47.75 251.1 
1820 15.07 81.1 336.7 
1821 17.75 92.7 451 

47 R A 5 1  1 
, 1822 17.62 92.8 451.5 

1824 17.54 74.1 41 8.5 
1825 17.71 66.81 399.8 
1826 9.5 65.98 390 e 1827 0.81 5 62.38 42.2 
1828 0.34 25.86 -0.031 
1829 0.201 4.785 -0.79 
1830 0.094 1.217 -0.822 

-1 823 17.59 

33.3 



21 5MW c 0 2  NOX co 

1831 0.103 0.818 -0.582 
1832 0.045 0.684 -0.904 
1833 0.1 5 0.646 -0.494 
1834 0.136 0.629 - 1.032 
1835 0.027 0.613 -0.966 
1836 0.134 0.612 -1.145 
1837 0.136 0.608 -1.171 
1838 0.134 0.607 -1.166 
1839 0.121 0.59 -1.12 
1840 0.123 0.576 - 0.964 
1841 0.127 0.59 -1.12 
1842 0.125 0.586 -0.863 
1843 0.105 0.567 -1.1 
1844 0.069 0.536 -0.749 
1845 1.517 9.76 64.96 
1846 0.036 -0.01 5 42.04 
1847 -0.009 -0.047 0.024 
1848 
1849 0 -0.059 1.071 

1851 1.379 -0.094 -0.095 
-0.097 - 0.994 
-0.122 -1.082 

- -0.002 -0.065 -0.359 

1850 0.047 -0.09 0.018 

43.11 

w 1856 0.034 -0.445 
1857 0.06 
1858 -0.042 
1859 0.067 -0.119 448.8 
1900 -0.007 -0.137 450.3 
1901 0.042 -0.1 11 376.9 

-0.089 



110MW 0 2  c 0 2  NOx co 

1941 -0.003 -0.067 -0.143 
1942 -0.006 -0.067 -0.162 e 1943 -0.012 -0.033 -0.166 
1944 -0.013 -0.042 -0.169 
1945 -0.015 -0.056 -0.166 

- 1.403 
- 1.258 
- i .475 
-1.267 
- 1.494 

1946 -0.01 5 -0.007 -0,173 -1.481 ---dj"'" 
i947 1.775 5.896 29.82 70.4 - 
1948 4.1 2 9.68 47.18 251.1 

9 64 47 4 757 
1949 4.165 9.63 47.36 252 
1950 4.17 
1951 6.503 14.37 77.2 31 1.2 

Ld 

1952 9.05 17.68 92.4 452.1 

17.7 97 5 457 7 
1953 9.09 17.68 92.4 452.9 
1954 9.1 
i 955 9.1 U 453.7 
1956 
1957 
1958 
1959 
2000 
2001 
2002 
2003 
2004 
2005 
2006, 
2007 
2008 
2009 
2010 
201 1 
201 2 
201 3 
201 4 
201 5 
201 6 
201 7 
201 8 
201 9 
2020 

, 2021 
2022 
2023 

6.296 
5.315 
5.261 
5.346 
5.333 
5.349 
5.378 
5.395 
5.423 
5.467 
6.151 

9 
9.07 
9.12 
9.08 
9.08 
8.55 

5.704 
5.617 
6.781 
18.77 
20.1 1 
20.35 
18.94 
4.576 
0.1 15 
0.033 
0.014 

17.69 
9.68 
8.54 
8.54 
8.55 
8.59 
8.6 

8.56 
8.48 
8.49 
0.55 
8.48 
8.47 
8.48 
8.53 
8.48 
8.47 
8.45 
8.45 
8.39 

6.069 
0.529 
0.223 
0.176 
1.309 
0.078 
0.036 

-0.013 
-0.02 

92.6 
67.4 

64.78 
64.54 
63.54 
63.02 
63.24 
62.12 
61.53 
59.62 
54.16 
49.19 
47.93 
47.44 
47.13 
46.2 

46.36 
46.27 
45.68 
45.4 

45.25 
34.82 
11.93 
1.984 
6.623 
0.199 
0.046 

-0.018 
-0.061 

466.5 
463.3 
443.7 
411.6 
397.6 

373 
380.4 
386.9 
374.3 
335.9 

31 9 
31 0.6 
326.3 
279.9 

340.2 
322 

315.1 
334.3 
182.4 
3.685 

-0.137 
-0.288 

12.15 
57.9 

- 0.929 
- 1.074 

338.1 

~ -1.141 . 
2024 0.004 0.049 -0.085 -1.186 ,- 
2025 1.877 0.036 - 0.083 -0.278 

-0.02 -0.124 - 1.01 8 
-0.155 -1,094 

2028 3.132 -0.06 -0.178 26.78 
2029 0.105 -0.022 -0.183 24 0 



110MW 

2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
21 00 
21 01 
21 02 
21 03 
21 04 
21 05 
21 06 
21 07 
21 08 
21 09 

. 2110 
2111 
2112 
2113 
21 14 
2115 
2116 
2117 
2118 

0 2  

0.005 
-0.003 
-0.007 
-0.009 
-0.014 
-0.01 1 

3.85 
5.597 
5.728 

8.7 
9.05 
9.06 
9.03 

6.141 
5.724 
5.71 
5.68 

5.609 
5.596 
5.565 
5.531 
5.541 
5.552 
5.623 
5.631 
5.645 
5.688 
5.717 
5:718 

5.76 
5.722 
5.721 
5.782 
5.835 
5.824 
5.832 
5.848 
5.842 
5.835 
5.833 

5.83 
5.882 
5.846 

5.77 
5.81 1 
5.789 
5.781 
5.785 

5.76 

-0.049/ & 
1.728 
0.065 
0.067 
7.35 
8.32 
8.39 
8.44 
8.42 
8.38 
8.33 
8.33 
8.3 

8.38 
8.32 
8.38 
8.44 
8.45 
8.51 
8.45 
8.43 
8.42 
8.42 
8.41 
8.4 

8.14 
8.25 

8.3 
8.32 

8.3 
8.24 
8.29 
8.34 
8.28 
8.32 
8.32 
8.3 

7.85 
8.21 
8.28 
8.31 
8.31 
8.27 
8.29 
8.24 
8.32 
8.39 

I -0.203 ,A LULL 
-0.201 121.4 
-0.202 - 1.334 L . '  

-1.315 
-1.184 

37.45 
36.16 
36.02 
36.74 
38.2 

39.04 
39.14 
36.01 
34.19 
33.26 
33.57 
33.22 
34.84 
35.12 
35.44 
36.02 
36.25 
37.49 
36.98 
37.22 
37.54 
37.86 
37.76 
39.9 

40.58 
39.77 
39.78 
40.08 
39.77 
39.51 
39.69 
39.96 
39.34 
39.45 
39.81 
40.11 
40.46 
42.05 
42.5 
40.9 

40.71 
40.42 
39.97 

-1.15 
96.1 

200.5 
148.6 

191 
230 

317.1 
140.6 
132.3 

180 
184.1 
214.5 
230.2 

233 
236.6 
223.6 
232.5 
240.2 
231.5 
21 5.5 
298.5 

283 
293.9 
264.2 
265.7 
280.9 
263.5 
31 1.8 
268.9 
256.5 
290.1 
229.3 

221 
220.4 
254.4 
247.8 
236.5 

209 
201 

21 8.3 
241.6 
252.2 
215.1 

224 



110 MW 

2119 
21 20 
2121 
2122 
21 23 
21 24 
21 25 
21 26 
21 27 
21 28 
21 29 
21 30 
21 31 
21 32 
21 33 
21 34 
21 35 
21 36 
21 37 
21 38 
21 39 
2140 
2141 
21 42 
2143 
21 44 
2145 
21 46 
2147 

2149 
21 50 
21 51 
21 52 
21 53 
21 54 
21 55 
21 56 
21 57 
21 58 

, 2159 
2200 
2201 
2202 
2203 

-2148 

2204 
2205 
2206 
2207 

0 2  

5.788 
5.787 
5.767 
5.781 
5.749 
5.802 
5.762 

5.75 
5.738 
5.741 
5.765 
6.862 
19.39 
20.27 

18.4 
10.91 
1 0.37 
9.53 
9.68 
9.73 

13.23 
19.76 
20.2 

13.93 
10.15 
10.9 

19.15 
20.24 
20.23 
20.01 
19.82 
20.23 
13.37 
5.959 
5.779 
5.767 
5.732 
5.72 

5.726 
5.776 
5.734 
5.687 
5.717 
5.733 
5.697 
5.695 
5.723 
5.727 

5.72 

c 0 2  NOx 

8.32 40.05 
8.3 39.88 
8.3 39.68 

8.29 40.04 
8.31 40.09 
8.29 40.25 
8.37 39.93 
8.21 39.7 
8.42 40.13 
8.34 40.61 
8.29 39.97 

6.519 30.05 
0.136 -0.124 
0.089 -0.197 
2.1 62 9.86 
5.634 25.96 
5.889 27.62 
5.891 27.51 
6.206 28.96 
6.172 28.88 
2.576 25.67 
0.281 14.76 
0.134 5.912 
4.841 25.36 
5.491 25.2 
5.089 22.79 
0.065 -0.157 
0.076 -0.138 
0.069 0.006 
0.109 0.005 

-0.136 -0.08 
0.094 -0.247 
5.467 27.16 

8.3 39.61 
8.39 39.18 
8.33 39.54 
8.33 39.65 
8.38 39.28 

8.4 38.91 
8.36 39.03 
8.35 39.11 
8.37 39.18 
8.38 39.51 
8.4 39.62 
8.4 39.27 

8.41 39.6 
8.39 39.67 
8.44 39.67 
8.41 39.43 

co 

246.6 
253.9 
267.3 

269 
228.3 
251.4 
256.2 
280.2 

293 
303 

247.6 
222.5 
25.18 
0.452 
15.81 

153 
172.7 

177 
181.7 
164.8 
77.5 

1.622 
6.747 

93.7 
163.7 
156.8 
39.03 
0.878 
0.527 
0.433 
0.61 5 
1.135 
71.9 

232.8 
248.7 
209.7 
242.8 
220.9 
224.6 
240.3 

230 
242.7 
21 8.6 
243.4 
21 5.2 
228.4 
224.1 
207.8 
214.8 



110MW 

2208 
2209 
221 0 
221 1 
221 2 
221 3 
221 4 
221 5 
221 6 
221 7 
221 8 
221 9 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 

. 2248 
2249 
2250 
2251 
2252 
2253 
2254 
2255 
2256 

0 2  

5.71 
5.727 
5.705 

7.08 
19.49 
20.27 
17.74 
6.241 
5.707 
5.656 
5.702 
5.715 
5.641 
5.653 

5.66 
5.669 
5.667 
5.684 
5.673 
5.687 
5.684 
5.687 
5.679 
5.691 

5.72 
5.679 
5.674 
6.827 
19.38 
12.28 
5.807 
5.687 
5.702 
5.695 
5.681 
5.709 
5.706 
5.755 
5.689 
5.692 
5.675 
5.698 
5.695 
5.718 
5.741 
5.685 
5.681 
5.673 

5.68 

c02 

8.39 
8.37 
8.42 

6.559 
0.096 
0.094 
2.822 
8.38 
8.54 
8.43 
8.43 
8.41 
8.44 
8.41 
8.41 
8.39 
8.42 
8.38 
8.38 
8.38 
8.37 
8.45 
8.45 
8.45 
8.31 
8.43 
8.45 

6.759 
0.143 
6.205 
8.43 
8.44 
8.44 
8.39 
8.45 
8.39 
8.41 
8.34 
8.44 
8.41 
8.44 
8.41 
8.45 
8.41 
8.36 
8.46 
8.44 
8.41 
8.33 

NOx 

39.3 
39.19 
39.47 
28.52 

-0.134 
-0.21 
14.21 
39.06 
38.56 

38.5 
38.9 

39.11 
38.86 
38.62 
39.21 

38.9 
38.44 
39.05 
38.86 
38.58 
38.93 
38.72 
38.61 
39.05 
39.15 
38.79 
39.26 
29.5 

- 0.227 
29.91 
39.04 

38.5 
38.87 
39.22 
38.9 

38.89 
39.06 

39.6 
38.94 
39.03 
38.72 
39.09 
39.16 
39.2 

39.21 
38.76 
38.95 
39.06 
39.16 

co 

243.8 
190.4 
21 5.5 
182.8 
30.99 

1.48 
14.36 
200.6 
237.5 
237.8 

253 
237.7 

247 
21 9.1 

237 
266.7 
247.8 

245 
249.7 
226.3 
245.9 
233.1 
279.6 
235.7 
240.9 
220.7 
242.8 
21 5.7 
38.4 
86.7 

240.2 
222.1 
233.9 
237.5 
238.9 
246.9 
259.5 

223 
230.2 
239.9 
21 4.5 
232.1 
230.3 
229.3 
237.9 

21 5 
229.7 
244.9 
21 6.5 



110MW 0 2  c 0 2  NOx co 

2257 5.646 8.44 39.01 228.7 
2258 5.653 8.08 35.39 246.2 @ 2259 0.904 0.031 -0.524 53.88 
2300 0.016 0.002 -0.586 -1.553 
2301 -0.01 0.022 -0.605 - 1.532 
2302 -0.016 0.007 -0.607 - 7 
2303 2.466 7.61 39.23 1 18.4 
2304 4.1 1 9.74 48.04 248.9 
2305 4.141 9.76 48.03 249.4 < 
2306 6.922 14.96 81.5 327.2 
2307 9.01 17.78 93.6 446.9 
2308 9.05 17.83 93.8 448.8 

231 0 8.19 14.11 68.62 422.4 
231 1 5.8 8.44 39.86 228.3 
231 2 5.645 8.38 38.76 21 5.8 
231 3 5.714 7.5 38.57 205.3 
2314 16.79 0.764 28.78 3.984 
231 5 20 0.248 6.007 0.528 
231 6 20.31 0.101 0.665 0.559 
231 7 20.38 0,054 0.1 93 0.528 
231 8 19.97 1.068 4.884 2.469 
231 9 9.01 0.36 1.986 34.3 

-0.074 -0.542 -0.951 2320 0.246 
0.041 -0.004 -0.554 -0.993 2321 

2322 

4s W\J 

--* 2.309 9.06 17.82 93.8 445 

04 sr’-” c 
0.012 0.025 -0.581 -1.019 ,j----- 

2323 0.721 0.031 -0.497 -1.071 
0.036 - 0.586 

-0.603 
- 

-0,009 

-1.612 
11.27 

a-2; 2326 1.527 
gd? * 2327 0.032 

2328 -0.001 6.83 -0.605 

P ci 

2329 -0.01 1 0.092 -0.605 &- w”;$ 2330 -0.016 0.067 -0.606 
2331 -0.016 
2332 -0.02 0.051 47.16 - 
2333 -0.024 0.042 12.89 -1.142 
2334 -0.028 -0.027 -0.639 - 1.563 
2335 -0.029 - 0.027 -0.674 -1.534 

0.067 42. 3 L& 
1 

2336 3.676 10.08 59.4 122.6 
, 2337 8.91 17.85 94 443.5 

2338 9.04 17.84 92.5 447 
2339 4.851 5.822 26.03 279.9 
2340 0.096 -0.01 3 -0.61 2 -0.84 
2341 -0.007 0 -0.665 -1.5 
2342 -0.021 -0.022 - 0.675 -1.53 

/ & . e -  
/ 5  

2343 2.201 2.704 37.24 107.5 

47 75 749 q 
2344 4.096 8.58 47.25 24 9 
2345 4.136 9.79 



110MW 0 2  c 0 2  NOx co 

2346 6.941 15.25 82.3 327.7 
2347 9.01 17.84 92.3 447.3 i 

2348 9.05 17.84 92.3 448.6 
2349 10.39 10.51 48.77 31 0.8 
2350 1.95 0.06 0.182 10.4 
2351 0.05 0.069 -0.551 - 1.096 
2357 -0.003 0 9  -0.604 - 1.071 
2353 0.827 0 - 0.482-31 

0.009 -0.619 - 1.081 
0.013 -0.633 - 1.083 

2356 -0.675 - 1.403 
2357 

qd! 2358 
2359 
2400 

1 
\ 2  

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 . 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

0.022 
-0.013 
-0.024 
-0.025 
-0.029 
-0.029 

3.072 
5.581 
5.643 
5.627 
5.661 
5.666 
5.662 
5.681 
5.707 
5.681 
5.694 
5.699 
5.709 
5.705 
5.681 

5.74 
5.726 
5.726 
5.71 5 
5.672 
5.676 
5.684 
5.706 
5.692 
5.71 1 
5.665 
5.682 
5.713 
5.676 
5.697 
5.703 
5.677 

1.64) -0.666 - 1.493 

0.054 
0.054 
0.007 

-0.01 3 
6.283 
8.47 
8.44 
8.45 
8.42 
8.45 
8.49 
8.43 
8.41 
8.46 
8.43 
8.43 
8.43 
8.26 
8.47 
8.39 
8.43 
8.46 
8.46 
8.45 
8.49 
8.45 
8.48 
8.47 
8.49 
8.48 
8.51 
8.45 
8.48 
8.45 
8.47 

' 8.51 

1.799\ L -0.65 + 
-0.664 

41.14 110.3 
-0.881 
-1.018 

39.76 98 
38.02 226 
38.6 227.2 

38.26 220 
38.69 247.5 
38.68 23 4.9 
38.57 248.8 
38.96 229.9 
39.08 222.9 
39.03 226.3 
38.85 21 8.5 
38.91 240.2 
39.1 238.7 

38.82 223.2 
38.64 237.7 
39.02 239.4 
38.88 220.2 
38.9 21 1.9 

38.86 200.5 
38.67 261.7 
38.9 235.1 

38.54 244.6 
38.74 230.9 
38.99 251.2 
39.1' 238.2 

38.53 21 7.6 
39.06 247 
38.85 259.7 
38.87 237.6 
39.13 231.8 
38.72 21 5.3 
38.51 220.3 
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35 
36 
37 0 38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 e 59 

100 
101 
102 9 I ::! 
106 
107 
108 
109 

0 2  

5.662 
5.689 
5.654 
5.666 
5.643 
5.684 
5.658 
5.677 
5.65 

5.672 
5.697 
5.662 
5.696 
5.664 
5.635 
5.672 
5.607 
5.667 
5.662 

5.65 
5.71 

5.707 
5.766 
5.82 

5.785 
5.845 
5.803 
5.785 
5.766 
5.755 
5.773 
5.681 
0.73 

0.008 
-0.01 8 

c 0 2  

8.47 
8.44 
8.47 
8.45 
8.47 
8.47 
8.48 
8.48 
8.5 

8.46 
8.46 
8.46 
8.45 

8.5 
8.52 
8.48 
8.5 

8.49 
8.52 
,8.36 
8.44 
8.45 
8.46 
8.4 

8.42 
8.39 
8.42 
8.42 
8.4 

8.43 
8.39 
7.78 

0.01 1 
0.01 1 
0.01 1 

NOx 

38.56 
38.49 
38.44 
38.27 
38.03 
38.46 
38.77 
38.46 
38.82 
38.54 
39.33 

38.6 
39.2 

38.58 
38.56 
38.63 
37.97 
38.58 
38.78 
38.32 
38.41 

39 
39.02 
39.25 
39.29 

39.7 
38.82 
38.78 
39.06 
39.31 
40.01 
34.67 

-0.686 
-0.735 
-0.743 

co 

250.4 
233 

248.4 
232.8 
250.7 
240.9 
257.4 
251.9 
276.4 
259.2 
240.6 
222.9 
259.4 
224.1 
236.5 
258.5 
276.8 

256 
265.4 
269.3 
266.6 

223 
248.9 
196.8 
234.6 
206.9 

21 5.2 
49.28 
- 1.43 
- 1.596 

\ 110 -0.024 0.01 1 -0.744 - 1.581 
111 2.458 7.65 39.12 111.4 
112 4.104 9.78 47.56 248.5 

114 7.04 15.39 83.4 334.7 
115 9.02 17.91 92.8 447.8 

,113 4.14 9.8 47.55 249.8 io- 

9.06 17.86 92.9 447 116 

118 1.35 11.34 52.84 330.1 
97 9 a 7  9.07 17.86 449.4 

119 5.828 8.41 39.77 223 
120 5.788 8.46 39.58 202.3 

5.78 8.39 39.03 195 
5.776 8.4 39.48 202.2 122 

123 5.768 8.4 39.68 184.8 

121 



110MW 0 2  c 0 2  NOx co 

124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

5.727 
5.714 
5.917 
17.12 
20.03 
20.36 
20.39 
20.4 

20.43 
19.26 
8.77 

0.229 

8.37 
8.45 

6.513 
0,134 
0.248 
0.13 

0,134 
0.132 

0.04 
0.771 
0.034 
0.029 

39.07 
39.26 
39.38 
34.77 
6.731 
0.772 
0.296 
0.27 

0.257 
3.1 83 
3.643 

-0.679 

209.6 
206.4 
140.6 
11.81 
0.863 
2.062 
3.885 
2.714 
1.064 
15.32 
0.216 

- 1.029 
136 0.041 0.025 -0.681 -1.08 

138 2.695 0.004 -0.548 -1.048 
137 0.01 1 0.027 -0.68 - 1 .OB4 , <.)ft, s'+-Q 

145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
200 
20 1 
202 
203 
204 
205 
206 
207 
208 
209 
21 0 
21 1 
21 2 

0.037 
-0.002 

-0.01 
-0.01 7 
-0.023 
-0.01 9 
-0.022 
-0.023 
-0.01 7 

10.37 
19.83 
20.39 
20.33 
20.3 

20.31 
10.76 
5.83 

5.768 
5.705 
5.702 
5.794 
5.776 
5.741 
5.675 
5.695 
5.72 

5.745 
5.708 
5.691 
5.681 
5.712 

139 4.069 0.027 -0.695 -1.05 & 0.011 -0.71 1 -0.999 
1.646 - 7.95 -0.702 - 1.404 

142 
143 

.<Wd 

b J A ~  144 

0.009 
0.01 1 
0.038 
0.047 

-0.009 
0.072 
0.118 
0.02 

0.085 
0.051 
-0.4 
7.27 
8.48 
8.43 
8.47 
8.49 
8.4 

8.43 
8.47 
8.47 
8.5 

8.45 
8.49 
8.48 
8.49 
8.49 

' 8.48 

-0.723 - 1.503 
-0.701 - 1.526 
-0.715 138.2 

30.35 w: 
46.23 
44.06 
5.462 

-0.235 
0.064 
0.496 
11.99 
38.5 

38.81 
44 

48.78 
51.58 
92.4 
93.1 
93.1 
93.2 
87.9 

50.77 
50.76 
50.45 
50.16 

50 
50.32 

-0.41 3 
-1.041 
-0.841 

0.4 
0.52 

0.524 
1 

1.46 
1.277 
121.9 

21 3 
221.3 
248.9 
278.2 
21 6.2 
214.4 
237.9 
21 6.7 
259.3 
244.1 

258 
21 2.3 
21 9.5 
253.8 
231.8 
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21 3 
214 
21 5 e 216 
21 7 
21 8 
21 9 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 0 237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 0 259 
300 
301 

0 2  

5.69 
5.702 
5.662 
5.747 
5.768 

5.73 
5.735 
5.734 
5.698 
5.683 
5.689 
5.707 
5.695 
5.731 
5.727 
5.718 
5.735 
5.696 
5.697 
5.737 
5.704 
5.71 
5.71 
5.71 

5.729 
5.699 
5.703 
5.675 
5.693 
5.639 
5.675 
5.666 
5.726 
5.696 
5.678 
5.682 

5.7 
5.726 
5.702 
5.694 
5.664 
5.718 
5.695 
5.693 
5.718 
5.676 
5.695 
5.709 
5.668 

c 0 2  

8.49 
8.48 
8.47 
8.46 
8.44 
8.47 
8.5 

8.49 
8.47 
8.49 
8.49 
8.53 
8.52 

8.5 
8.53 
8.49 
8.49 
8.47 
8.46 
8.47 
8.53 

8.5 
8.47 
8.49 
8.51 
8.49 
8.47 
8.48 
8.49 
8.51 
8.53 
8.49 
8.5 

8.53 
8.53 
8.53 
8.47 
8.5 

8.54 
8.52 
8.5 

8.45 
8.53 
8.52 
8.48 
8.52 
8.47 
8.5 

8.52 

NOx 

50.05 
50.31 
49.77 
51.1 

51.19 
' 50.82 

50.7 
50.56 
50.5 

50.69 
50.53 
50.64 
50.68 
51.16 
51.06 
51.2 

51.05 
50.8 

50.94 
51.23 
50.66 
50.54 

' 50.64 
50.74 
51.19 
51.02 
51.24 
50.82 
51.01 
50.39 
50.31 
50.14 
51.23 
51.34 
51.02 

51 
51.3 

51.39 
50.87 
51.06 
51.03 
51.3 

50.93 
51.34 
70.5 
92.8 
92.9 
92.4 
91.4 

co 
243.2 
237.3 
244.6 
277.2 
21 8.8 
228.2 
241.9 
21 5.6 
233.2 
218.1 
251.9 
222.3 
248.9 
256.5 
230.6 

21 5 
229 

243.3 
235.6 
21 9.7 
233.4 
253.8 
240.3 
244.8 
223.5 

207 
225.6 
231.2 
226.1 
249.2 

245 
248.6 
265.7 
229.1 
257.6 
239.5 
264.7 

250 
21 7.6 
237.8 
233.4 
258.3 
240.7 
244.5 
268.4 
242.6 

246 
235.6 
255.6 



110MW 0 2  c 0 2  NOx co 

302 5.679 8.53 91.7 229 
303 3.51 2 3.592 35.37 163 
304 0.091 0.01 1 -0.696 0.203 
305 -0.008 0 -0.743 - 1.475 
306 -0.01 9 0.013 -0.758 -1.52 
307 -0.024 . 0 -0.773 -1.462 - 

-3x%' 1.641 30.57 3.4 
309 4.071 9.76 46.85 247.6 . A  
31 0 4.141 9.77 46.83 247.9 4 
31 1 6.318 14.92 77.6 314.1 . .  

31 2 8.99 17.84 91.6 444.3 
31 3 9.06 17.91 91.6 446.7 1 

31 4 9.07 17.92 91.7 444.5 
31 5 9.07 17.93 91.6 444.8 
31 6 
31 7 
31 8 
31 9 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 

8.72 
5.98 

5.848 
16.41 

20 
20.36 
20144 
20.46 
20.47 
20.47 
20.47 
20.47 
20.1 
8.06 

0.254 
0.047 

15.37 
8.47 
7.26 

0.881 
0.3 

0.15 
0.134 
0.134 
0.1 34 
0.1 34 
0.134 
0.116 
1.156 
0.351 
0.029 

0 

77.6 
51.17 
50.31 
36.95 

8.02 
0.801 
0.127 

-0.021 
-0.066 
-0.073 
-0.086 
-0.123 

6.439 
3.751 

-0.677 
-0.694 

337 0.01 6 0.056 -0.707 
333 0.448 0.087 -0.608 

429.6 
231.4 
187.9 
7.26 

0.596 
0.613 
0.619 
0.608 

0.6 
0.521 
0.53 

0.621 
2.713 
33.92 

-1.049 
- 1.033 
-1.04 

-0.781 
334 3.843 0.063 - 0.73 -0.497 

-0.743 -0.78 
I 336 4.697 -0.743 - 1.008 

337 0.1 17 9.73 -0.745 
338 
339 -0.008 0.756 
340 -0.014 0.069 46.14 
34 1 -0.018 112.4 

343 -0.022 0.042 -0.737 247.3 
344 -0.023 0.01 1 -0.748 246 
345 -0.024 0.081 -0.746 247.2 
346 0.057 0.859 6.258 246.9 
347 4.943 8.31 51.83 262.5 
348 5.766 8.35 52.04 236.4 
349 5.812 8.39 52.61 21 7.2 
350 5.832 . 8.17 52.71 207.5 

/ 342 -0.02 0.067 -0.693 



110MW 0 2  c 0 2  NOx co 

351 
352 
353 0 354 
355 
356 
357 
358 
359 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
41 0 
41 1 
41 2 
41 3 
41 4 0 41 5 
41 6 

425 
426 
427 
428 
429 
430 

432 
433 
434 

, 431 

435 
436 
437 
438 
439' 

5.849 
5.852 
5.843 

5.84 
5.852 
5.849 
5.835 
5.838 

5.83 
5.82 

5.81 1 
5.833 
5.804 
5.793 
5.791 
5.816 
5.776 
5.773 

5.81 
5.81 8 
5.858 
5.842 
5.872 
5.783 

5.78 
5.806 
5.827 
5.832 
5.87 

5.831 
5.842 
5.799 
5.839 
5.823 

5.86 
5.848 
5.822 
5.792 
5.805 
5.816 
5.759 
5.792 
5.776 
5.791 
5.794 
5.785 

5.78 
5.78 

5.793 

7.96 
8.37 
8.4 

8.39 
8.37 

8.4 
8.38 
8.39 
8.4 

8.42 
8.42 
8.38 
8.39 
8.39 
8.42 
8.42 
8.42 

8.4 
8.41 
8.39 
8.4 
8.4 

8.38 
8.44 
8.43 
8.39 
8.42 
8.39 
8.38 
8.42 
8.36 
8.38 
8.33 
8.32 
8.37 
8.41 
8.44 
8.42 

8.4 
8.41 
8.41 
8.45 
8.44 
8.41 
8.47 
8.47 
8.45 
8.38 
8.43 

52.88 
52.85 
52.93 
52.7 

53.02 
52.65 
52.53 
52.7 

52.32 
52.7 

52.34 
52.9 

52.47 
52.27 
52.65 
52.88 
52.37 
52.11 
52.31 
53.08 
53.52 
52.77 
53.16 
52.31 
52.21 
52.53 
53.11 
52.86 
53.47 
52.94 
52.89 
52.75 
53.62 
53.28 
53.51 
53.42 
53.14 
52.73 
52.61 
52.67 

52 
52.68 
52.93 
52.76 
52.64 
52.71 
53.1 

52.75 
52.85 

209.2 
189.8 
205.6 
190.4 
21 8.2 
163.1 
184.9 
191.2 
196.8 
209.7 

21 1 
21 3.5 

192 
21 5.4 
227.3 
205.3 

202 
205.7 
228.1 
228.2 
201.6 
21 1.7 
206.8 
199.2 
21 3.9 
21 0.9 
229.7 
21 8.8 
183.3 
180.1 
191.5 
202.9 
190.7 
21 3.1 
173.6 
189.7 
176.3 
184.4 
235.6 
191.6 
206.4 
235.3 
226.6 
195.8 

21 1 
243.1 
215.1 

195 
233.5 



110MW 

440 
44 1 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
51 0 
51 1 
51 2 
51 3 
51 4 
51 5 
51 6 
51 7 
51 8 

523 
524 
525 
526 
527 

0 2  c 0 2  

5.78 
5.776 
5.809 
5.782 
5.799 
5.778 
5.791 
5.789 
5.799 
5.799 
5.779 
5.807 
5.823 
5.785 
5.787 
5.768 
5.784 
5.775 
5.767 
5.805 
5.769 
5.773 
5.778 
5.785 
5.799 

5.8 
5.776 
5.815 
5.792 
5.81 1 
5.798 
5.792 
5.765 
5.779 
5.82 

5.766 
5.793 
5.792 
5.808 
5.825 
5.857 
5.802 
5.842 
5.07 

0.307 
-0.002 
-0.023 
-0.028 

8.41 
8.4 

8.39 
8.39 
8.43 
8.42 
8.44 
8.47 
8.44 
8.41 
8.44 
8.4 

8.41 
8.44 
8.42 
8.44 
8.41 
8.47 
8.45 
8.45 
8.47 
8.41 
8.41 
8.45 
8.4 
8.4 

8.46 
8.41 
8.45 
8.46 
8.41 
8.46 
8.49 
8.43 
8.44 
8.43 
8.45 
8.45 
8.42 
8.41 
8.4 

8.39 
8.39 
5.86 

0.081 
0.029 

- 0.004 
-0.022 

~~~ 

NOx 

52.95 
52.98 
52.88 
52.55 
52.23 
52.48 
52.58 
52.43 
52.65 
52.29 
52.55 
52.73 
52.63 
52.27 
52.81 
52.62 
52.94 
52.33 
52.59 
52.77 
52.89 
52.76 
52.52 
52.65 
52.78 
52.83 
53.2 

53.04 
53.03 
53.41 
53.22 
52.97 
52.83 
52.83 
52.82 
52.91 
53.18 
52.76 
52.85 

53 
53.32 
52.88 
53.3 

34.19 
-0.682 
-0.746 
-0.775 
-0.792 

co 

196.9 
21 6 

187.9 
195.7 
234.8 
206.6 
245.7 
182.8 
208.2 
184.9 
197.9 
233.9 
199.8 
199.1 
202.6 
187.8 
186.6 
214.7 
21 9.5 
21 4.9 
220.6 
21 5.8 

21 6 
21 3.6 
230.9 
230.7 
214.1 
21 5.9 
203.8 
198.1 
21 3.4 
174.8 
207.7 
21 5.3 
186.5 
236.1 
220.5 

195 
224.3 
195.2 
205.4 
202.1 
193.8 
187.6 
12.25 
-1.55 
- 1.499 
- 1.443 

1528 -0.03 . 0.007 -0.791 -1.44 
U 



110MW 0 2  c 0 2  NOx co 

529 2.515 8 39.95 1 18.7 
530 4.101 9.8 46.87 247.4 

532 6.004 13.86 73 297.5 
533 8.97 17.93 91.6 445 
534 9.06 17.94 91.7 442.7 
535 9.07 17.81 91.7 444.1 1 

,531 4.14 9.81 46.9 248 1 \u 

e 3 6  9.07 17.89 91.7 444.8 
537 7.23 10.48 60.32 31 5.4 
538 5.831 7.88 52.29 171.8 
539 15.78 0.924 44.27 14.46 
540 19.93 0.338 11.67 -0.346 
54 1 20.35 0.154 1.031 -0.377 
542 20.44 0,134 0.278 -0.373 
543 20.47 0.1 25 0.108 -0.361 
544 20.48 0.098 0,064 -0.375 
545 19.03 0.939 4.422 12.19 
546 4.326 0.047 -0.481 17.18 
547 0.151 0.051 -0.505 -1.011 

\ 548 0.03 0.058 -0.538 -1.017 
549 1.243 0 -0.542 -0.257 
550 4.002 0.018 -0.552 -0.91 8 

/cdp^D 

@pi- 553 

554 ?,&- 
I+"? 555 

556 
557 
558 
559 
559 

0.034 
-0.004 4.113 
-0.017 0.078 
-0.02 0.063 
- 0.024 0.06 
-0.023 0.056 

0.085 0.063 
18.63 0 

-0.571 -0,991 
-0.554 -1.29 
-0.548 - 1.509 

\28  7 -1.358 & -1.021 
4.809 

-0.529 
-0.545 
-0.432 71 
-0.339 0.056 



65MW 

2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
201 2 
201 3 
201 4 
201 5 
201 6 
201 7 
201 8 

0 2  

0.004 
-0.004 
-0.009 
-0.01 2 

3.478 
8.96 
9.07 
9.08 
9.08 
9.08 
9.08 
9.08 
9.07 
9.08 
9.07 

6.898 
0.237 
0.018 

-0.002 

c 0 2  

-0.06 
0.022 

-0.029 
0.036 
9.25 

17.79 
17.82 
17.67 
17.7 

17.66 
17.62 
17.63 
17.62 
17.48 
17.67 
9.69 

0.002 
-0.027 
-0.036 

N Ox 

-0.455 
-0.459 
-0.474 
-0.482 

56.86 
93.5 
91.6 
92.8 
93.8 
93.8 
92.8 
91.6 
91.7 
91 .8 
91 .8 
17.1 

-0.51 
-0.562 
-0.599 

GO 

-1.54 
- 1.601 
- 1.556 
-1.631 

106.7 
443.4 
448.7 
445.6 
447.6 
445.9 
447.4 
446.6 
448.6 
446.4 
450.4 
21 1 .8 

-0.879 
- 1.586 
-1.53 

2019 -0.009 -0.004 -0.599 -1.585 / 
2020 2.429 7.62 38.7 114.9 
2021 4.111 9.69 47.09 250.7 
2022 4.141 9.68 47.13 249.1 
2023 4.145 9.65 47.12 249.8 n 
2024 4.145 9.71 47.15 749.6 
2025 6.738 14.97 79.4 326.3 
2026 8.99 17.63 92 444.3 
2027 9.03 17.69 92.1 443.7 
2028 9.04 17.64 92.2 446.8 
2029 9.04 17.69 92.2 449.5 

9 04 
2030 9.04 17.66 92.3 449.4 
2031 17.65 92.3 450.2 ,/ 
2032 7.33 10 45.49 376.6 
2033 6.231 7.9 35.82 21 2 
2034 6.102 8.12 33.04 293.5 
2035 6.426 6.71 1 33.78 167.4 
2036 16.96 0.813 30.03 8.25 
2037 19.79 0.329 10.49 0.457 
2038 20.12 0.136 1.471 0.538 
2039 20.23 0.134 0.61 0.555 
2040 20.25 0.002 0.45 0.489 
2041 18.69 1.026 4.099 11.04 
2042 3.838 -0.022 -0.204 27.98 
2043 0.13 -0.04 -0.279 - 1.022 
2044 0.041 0.025 -0.33 

. 0 2045 0.02 0.056 -0.339 
2046 2.68 0.049 - I -0.81 2 

-0.405 -1.149 
-0.41 - 1.091 

2047 
b \2048 

-1 

-1.049- -1.35 -’ v2 
J iy 



65MW 0 2  c 0 2  NOx ' CO 

2049 1.346 -0.406 -1.829 
-0.408 -1.612 2050 0.038 0 2051 0.009 

2052 -0.002 0.067 y 
2053 -0.004 0.054 205.8 
2054 -0.013 -0.069 3.703 
2055 
2056 
2057 
2058 
2059 
21 00 
21 01 
21 02 
21 03 
21 04 
21 05 
21 06 
2107 
21 08 
21 09 
2110 
2111 
2112 0 2113 
21 14 
2115 
2116 
2117 
2118 
2119 
21 20 
21 21 
21 22 
21 23 
21 24 
21 25 
21 26 
21 27 
21 28 
21 29 
21 30 
21 31 
21 32 
21 33 

2135 
2134 

21 36 
21 37 

-0.006 
0.036 
4.154 
6.048 
6.073 
6.098 
6.1 19 
6.107 

6.09 
6.106 
6.074 
6.082 
6.078 
6.091 
6.084 
6.078 
6.078 
6.064 
6.081 
6.068 
6.042 
6.078 
6.055 
6.058 
6.023 
6.068 
6.039 
6.05 

6.086 
6.081 
6.084 

6.06 
6.095 
5.989 
6.106 
6.098 
16.75 
20.13 
20.19 
20.19 

9.9 
6.199 
6.1 33 

-0.01 1 
-0.025 

7.3 
8.12 
8.13 
8.07 
8.1 1 
8.08 
8.1 1 
7.85 
7.62 
8.1 

8.13 
8.08 
8.12 
8.12 
8.1 1 
8.14 
8.08 
8.12 
8.12 
8.08 
8.17 
8.17 
8.16 

8 
8.1 8 
8.1 

8.12 
8.17 
8.14 
8.06 
8.1 1 

0.496 
8.09 
8.01 

0.494 
0.112 

0.08 
0.154 

7.59 
8.12 
8.1 

~ 

46.78 
46.14 
28.58 
54.65 
92.7 
92.9 

69.63 
27.95 
26.91 
27.11 
27.15 
27.01 
26.93 

27 
27.43 
26.98 
26.93 
26.81 
26.95 
27.03 
26.86 
27.03 
27.01 
27.33 
26.93 
27.13 
26.5 

26.85 
27.66 
27.16 
27.54 
26.86 
26.75 
27.31 
26.97 
26.76 
0.327 

- 0.282 
-0.327 
-0.212 

25.24 
26.47 
26.3 

-1.011 
-0.052 

149.3 
282.4 
308.1 
284.3 
237.4 

259 
286.3 
281.9 
286.9 
284.5 
282.2 
294.7 

287 
272.6 
284.1 
300.5 
31 4.9 
302.3 

276 
277.4 
266.3 
270.8 
298.3 

24 1 
306.9 
292.6 
266.2 
262.1 
244.9 
295.1 
278.4 
257.7 
239.3 
288.6 
81.6 

0.955 
0.851 
0.833 
163.1 

277 
285.6 
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21 38 
21 39 
21 40 
2141 
21 42 
21 43 
21 44 
21 45 
21 46 
21 47 
21 48 
21 49 
21 50 
21 51 
21 52 
21 53 
21 54 
21 55 
21 56 
21 57 
21 58 
21 59 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
221 0 
221 1 
221 2 
221 3 
221 4 
221 5 
221 6 
221 7 

221 9 
2220 
2221 
2222 
2223 
2224 
2225 
2226 

, 2218 

0 2  

6.1 14 
6.1 1 

6.107 
6.092 
6.1 19 
6.138 
6.108 

6.18 
6.158 

6.1 1 
6.122 
6.138 
6.164 
6.138 

6.15 
6.089 
6.1 25 
13.57 
20.08 
14.39 
6.481 
6.144 
6.1 27 
6.129 
6.136 
6.128 
6.098 
6.103 
6.088 
6.136 
6.137 

6.09 
6.1 37 
6.1 23 
6.081 
6.132 
6.083 
6.104 
6.168 

6.15 
6.132 
13.12 
20.07 
20.2 

20.21 
20.21 
20.21 
20.21 
10.23 

c 0 2  

8.14 
7.96 
8.08 
8.1 

8.05 
8.13 
8.14 
8.05 
8.09 
8.1 3 
7.99 
8.12 
8.1 

8.09 
8.05 
8.1 

8.05 
2.324 
0.134 
4.964 

8.01 
8.12 
8.08 
8.1 

8.09 
8.1 
8.1 

8.1 2 
8.14 
8.04 

8.1 
8.09 
8.15 
8.12 
8.06 
8.1 

8.12 
8.08 
8.1 1 
8.05 

2.61 1 
0.121 
0.078 
0.089 
0.132 
0.112 
0.072 

7.35 

d.11 

NOx 

26.79 
26.57 
26.08 
26.27 
26.43 
26.3 

26.74 
26.91 
25.88 
25.58 
26.51 
26.73 
26.75 
26.42 
26.57 
25.53 
25.93 
6.072 

-0.278 
17.14 
26.03 
24.55 
25.56 
25.12 
25.03 
25.35 
24.87 
24.65 
24.93 
25.63 
25.54 
25.89 
25.53 
25.53 
25.11 
25.45 
25.18 
25.03 
25.72 
25.73 
25.51 
6.867 

- 0.269 
-0.329 
-0.338 
-0.339 
-0.364 
-0.358 

23.98 

co 

258.4 
254.9 
301.9 
296.5 
272.1 
264.5 

265 
237.7 
267.7 
31 5.6 
281.3 
295.4 
226.3 
242.1 

241 
31 9 

268.9 
1 84.1 
1.74 

52.53 
167.3 
338.2 
298.4 
262.5 
280.2 
250.7 
31 5.7 
31 5.3 
298.2 
280.7 
239.9 
250.5 
253.6 
276.7 
338.5 
254.2 
289.8 
31 1.5 
243.5 
264.1 
240.4 
164.2 
1.959 
1.606 
1.692 
1.521 
1.579 
1.723 
155.1 
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2227 
2228 e 2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 

6.245 
6.15 

6.152 
6.126 
6.159 
6.169 
6.141 
6.166 
6.169 
6.164 
6.133 
6.185 
6.263 
6.142 
6.169 
6.158 
6.173 
6.188 

6.17 
3.482 
0.081 

8.04 
8.12 
8.07 
8.04 
8.12 
8.1 2 
8.06 
8.04 
8.06 
7.95 
8.08 
8.07 
8.08 
8.1 
8.1 

8.06 
8.04 
8.1 

7.97 
3.078 
0.029 

25.3 
25 

25.15 
25.22 
25.58 
25.39 
24.98 
25.42 
25.77 
25.76 
25.39 
26.02 
25.32 
24.44 
24.78 
24.49 
24.67 
25.04 
24.97 

7.55 
-0.605 

263.1 
273.6 
290.3 
298.8 
251.9 
253.7 
251.4 
294.3 
267.7 
253.5 

233 
233.1 

207 
359.2 
250.8 
281.7 
307.6 
264.1 
231.7 
185.4 

-0.633 
-1,508 
-1.505 /'v" 2248 0 0 -0.61 8 

2249 -0.01 1 0 - 0.633 
2250 1.372 4.957 27.39 57.51 

4.029 9.66 47.72 247.5 
4.104 9.66 47.68 249.9 

2251 
2252 
2253 4.111 9.71 47.71 250.5 // 
2254 7.18 15.54 85.4 350.3 
2255 8.94 17.67 93 448.9 
2256 8.97 17.69 93.1 447.2 / 
2257 10.91 11 .86 56.29 394 

*A ?.'4 

2258 
2259 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
231 0 
231 1 
231 2 
231 3 

19.82 
20.17 
20.17 
20.17 
20.17 
20.16 
20.06 

18.8 
19.52 
20.09 
20.14 
20.14 
20.18 

8.68 
0.234 
0.06 

0,101 
0,054 
0.089 
0.078 
0.06 

0.096 

0.069 
0.1 16 
0.083 
0.123 
0.123 
0.094 
0.029 
0.054 
0.04 

.0.087 

-0.091 19.24 
-0.209 2.499 
-0.253 2.462 
-0.271 2.543 

12.83 2.521 
92.8 2.463 

93 2.706 
75 2.504 

1.683 2.46 
1 .E05 2.558 
0.299 2.545 

-0.176 2.555 
-0.192 3.027 

0.529 1.358 

I@ -0.523 - 1.089 
-0.537 - 1.033 

07 ? 5 ,c 5("" .- - - -231 4 0.0?9 - 
231 5 2.079 0.045 -0.454 - 1.094 



65MW 0 2  c 0 2  NOx co 

231 6 4.027 0 -0.543 -1.003 

2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336, 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 
2359 
2400 

1 
2 
3 
4 

~~ 

0.044 
0.01 

-0.003 
-0.008 
-0.01 2 
-0.016 
-0.016 

4.889 
18.82 
7.96 

6.1.97 
6.144 
6.165 
6.146 
6.171 
6.138 
6.152 
6.204 
6.193 
6.184 
6.222 
6.18 

6.165 
6.167 
6.173 
6.174 
6.17 

6.224 
6.217 
6.1 82 
6.192 
6.186 
6.203 
6.225 
6.21 

6.209 
6.195 
6.222 
6.208 

6.17 
6.184 
6.178 
6.169 
6.168 
6.161 

-0.013 -0.545 -1.034 
-0.542 -1.11 

1.591 -0.542 -1.549 
b@’ 2320 -0.542 -1.577 

35.93 -1.375 
0.038 
0.038 
0.067 
0.065 
0.045 
0.101 
0.13 
7.26 
8.05 
7.95 
8.06 
8.08 
8.1 1 
8.1 1 
8.07 
8.06 
8.05 
8.1 

8.05 
8.08 
8.09 
8.08 
8.05 
8.08 
8.06 
8.05 
8.08 
8.04 
8.1 

8.08 
8.04 
7.99 
8.04 
8.02 
8.04 
8.04 
8.09 
8.1 1 
8.06 
8.04 
8.06 
8.06 
8.08 

\ 4 m  -1.048 

2 -1.093 
1.093 \ 130.1 

-0.482 
-0.523 
-0.485 
-0.342 

22.67 
24.38 
24.42 
24.22 
24.14 
24.57 
24.62 
24.44 
25.13 
24.9 

24.95 
25.42 
24.82 
24.49 
24.54 
24.58 
24.77 
24.45 
25.35 
25.25 
24.61 
24.56 
24.83 
24.79 
25.18 
25.04 
25.14 
24.53 
24.79 
24.66 
24.28 
24.85 
24.5 

24.69 
24.66 
24.58 

5.278 
185.9 
267.4 
295.7 
299.3 
307.3 
280.6 
281.5 
291.3 
252.1 

275 
271.2 
243.5 
268.5 
254.4 
290.8 
296.1 
276.4 
283.8 
246.5 
246.8 
265.3 
282.6 
290.4 
240.9 
241.6 
237.5 
244.4 
245.9 
253.6 

260 
278.1 
253.2 
270.5 
293.4 
268.6 
274.2 



65MW 

5 
6 
7 
8 
9 

10 

0 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

e 

0 2  

6.161 
6.178 
6.1 96 
6.197 
6.178 
6.185 
6.156 
6.149 
6.187 
6.176 
6.164 
6.171 
6.137 
6.172 
6.186 
6.178 
6.164 
6.158 
6.213 
6.179 
6.207 
6.189 
6.191 
6.165 
6.211 

6.2 
6.175 
6.187 
6.22 

6.194 
6.217 
6.203 
6.192 
6.21 8 
6.181 
6.208 
6.196 
6.209 
6.204 
6.198 
6.195 
6.177 
6.1 95 

6.1 5 
6.176 
6.174 
6.185 
6.202 
6.144 

c 0 2  

8.09 
8.08 
8.08 
8.05 
8.06 
8.02 
8.06 
8.07 
8.07 
8.04 
8.04 

8.1 
8.08 
8.06 
8.05 
8.1 

8.06 
8.09 
8.06 
8.06 
8.08 
8.08 
8.08 
8.04 
7.99 
8.07 
8.1 1 
8.1 1 
8.06 
8.05 
8.04 
8.05 
8.07 
8.1 

8.12 
8.08 
8.13 
8.1 
8.1 

8.1 1 
8.09 
8.12 
8.08 
8.07 
8.07 
8.1 

8.12 
8.1 

8.15 

NOx 

24.36 
24.41 
24.85 
24.79 
24.72 
24.04 
27.87 
65.13 

25.3 
24.77 
24.48 
24.75 
24.83 

25 
25.09 
24.72 
24.59 
24.38 
24.94 

24.6 
25.39 
24.61 
24.46 
24.64 
24.87 
24.66 
24.41 
24.68 
24.76 
24.53 
24.83 
24.67 
24.89 
25.01 
24.69 
24.87 
24.87 
25.34 
24.92 
25.01 
24.73 
24.82 
24.76 

25 
24.93 

24.8 
25.19 
24.99 
24.48 

co 

279.7 
298.6 
260.1 
234.8 
272.6 
286.6 
298.9 
267.2 
255.3 
254.1 

275 
292.8 
273.4 
257.9 

270 
238.6 
243.9 
304.9 
265.1 
274.7 
231.1 
248.5 
294.5 
298.5 
275.1 
250.8 
286.1 
262.6 
269.7 
265.9 
279.3 
248.3 
252.1 
250.4 
280.8 
256.6 
281.5 

246 
267.4 

277 
255.4 
268.2 
282.3 
262.1 

269 
253.1 
244.6 
248.3 

275 



65MW 

54 
55 
56 
57 
58 
59 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

, 110 

115 
116 
117 

0 2  

6.146 
6.149 
6.1 67 
6.135 
6.138 
6.17 

6.188 
6.167 
6.158 
6.187 
6.139 
6.146 
6.166 
6.157 
6.154 
6.175 
6.179 
6.1 83 
6.153 
6.195 

3:82 
0.089 

-0.006 
-0.018 

GO2 

8.13 
8.1 

8.1 1 
8.12 
8.12 
8.13 
8.1 1 
8.09 
8.1 2 
8.07 
8.1 1 
8.1 1 
8.12 
8.12 
8.1 1 
8.12 
8.12 
8.09 
8.09 
8.06 

3.371 
0.029 
0.001 

0 

~ ~~ ~ 

NOx 

24.84 
24.75 
24.97 
24.84 
24.63 
24.72 
25.13 
24.71 
25.01 
25.26 
24.93 
24.81 
24.89 
24.87 
24.85 
25.21 
24.92 
24.93 
24.72 
25.1 
8.92 

-0.607 
-0.61 

-0.627 

co 

272.8 
262.8 
31 0.8 
305.7 
292.4 
263.2 
235.4 
291.1 
273.5 
239.9 
267.8 
270.5 
272.7 
292.6 
287.9 
253.2 
253.6 

271.2 
181.6 

-0.183 
-1.54 

-1.537 

114.1 
118 -0.073 0.004 -0.62 - 1.588 
119 2.223 7.24 37.93 

J 
120 4.059 9.69 47.76 249.3 
121 4.098 9.67 47.75 250 t ,  

122 4.103 . 9.7 . 47.81 250.6 b U  d 
123 7.03 15.24 84.6 340.5 
124 8.93 17.66 93.4 448.1 
125 8.97 17.7 93.4 446.3 I - I  
126 8.97 17 69 a? E 14.. 

127 7.52 10.56 40.14 337.6 

* a n  A 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

6.244 
6.189 
6.16 

6.248 
16.31 
19.72 
20.07 
20.15 
20.18 
20.19 

20.2 
20.2 

20.21 
20.21 
20.22 

8.09 
8.05 
8.06 

6.793 
0.467 
0.308 
0.134 
0.134 
0.134 
0.134 
0.103 
0.094 
0.067 
0.013 
0.092 

25.79 
24.95 
24.83 
24.54 
19.05 
4.275 
0.446 
0.124 
0.036 
0.006 

-0.006 
-0.007 
-0.01 1 
-0.021 
-0.01 

222.5 
31 6.5 

260 
245.3 
10.46 
4.871 
4.131 
3.743 
3.558 
3.55 

3.682 
4.1 13 

4'.09 
3.938 
3.69 



65MW 0 2  c 0 2  NOx co 

143 19.61 1.348 3.624 7.74 
144 12.38 0.512 0.045 47.88 
145 0.475 0 -0.56 2.298 
146 0.065 0.009 -0.592 -1.009 
147 0.025 0.051 -0.597 - 1.029 

,148 0.01 0.009 -0.61 3 - 1.01 5 
149 2.741 0 -0.596 -0.667 

158 
159 
200 
201 
202 
203 
204 
205 
206 0 207 
208 
209 
21 0 
21 1 
21 2 
21 3 
214 
21 5 
21 6 
21 7 
21 8 
21 9 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 

0.108 
0.007 

-0,008 
-0.01 3 
-0.013 
-0.01 9 

0.029 
5.239 
6.16 

6.214 
8.65 
8.96 
8.97 
8.97 
8.98 
9.04 
8.07 

6.338 
6.243 
6.203 
6.173 
6.195 
6.205 
6.203 
6.218 
6.265 
6.247 
6.218 
6.236 
6.222 
6.204 
6.239 
6.196 
6.203 
6.198 
6.266 
6.295 
6.267 

150 4.045 -0.025 -0.61 8 - 1.051 
-0.61 3 - 1.079 

0.038 -0.613 -1.062 
-0.641 -1.166 
-0.629 - 1.527 

i 

-0.635 63.09 
0.047 
0.002 

428. 

154 
155 
156 
157 

‘ b  p/?. , 

0.018 -0.907 
0.662 44.86 0.101 

7.98 
8.02 
8.83 

17.58 
17.68 
17.67 
17.69 
17.68 
17.67 
12.13 
8.02 
8.1 

8.09 
8.05 
8.05 
8.04 
8.05 
8.05 
8.01 
7.99 
8.03 
8.03 
8.07 
8.04 
7.99 
8.02 
8.02 
8.02 

8 
7.98 
8.04 

31.7 
31.12 
44.54 

93 
93.4 
92.7 

92 
91.9 
91.9 

55 
31.56 
31 .C4 
31.16 
30.87 
31.05 
31.64 
31.34 
31.17 
31.42 
32.06 
31.52 
31.24 

31.2 
31.54 
31.45 
31.56 
31.45 
31.46 
31.55 

31.8 
32.6 

146.5 
220.5 

284 
41 5.6 
448.4 
446.4 
445.8 
447.1 
446.6 
395.2 
200.9 
238.7 
232.3 
266.2 
279.7 
252.6 
240.2 
244.5 
260.3 
215.1 
201.6 
267.6 
258.2 
253.1 
232.5 
241.7 
228.6 
257.5 
237.2 
263.5 
181.8 



65MW 0 2  C 0 2 .  , NOx co 

232 6.212 8.1 1 31.49 251.6 
233 6.1 83 8.09 31.51 263.6 
234 6.219 8.07 31.94 220.3 
235 6.228 8 31.73 213.1 
236 6.224 8.01 31.41 271.9 
237 6.196 8.05 31.42 21 9.8 
238 6.152 8.09 31.04 297.2 
239 6.208 8.1 31.35 261.2 
240 6.21 8.09 31.4 241.3 
241 6.22 8.08 31.44 247.4 
242 6.187 8.06 31.29 238.4 
243 6.202 8.06 30.92 267.1 
244 6.228 8.07 31.38 251.4 
245 6.221 8.04 31.35 237 
246 6.238 8.03 31.38 275.5 
247 6.238 8.07 31.7 228 
248 6.218 8.1 31.46 267 
249 6.187 8.1 31.6 265.4 
250 6.204 8.1 31.38 249.1 
251 6.216 8.09 31.39 265.9 
252 6.222 8.1 31.53 249.9 
253 6.206 8.1 1 31.64 230.5 
254 6.183 8.07 30.94 245.2 
255 6.226 8.02 31.47 278.5 
256 6.233 8.03 31.7 239.3 
257 6.217 8.1 31.55 229.1 
258 6.2 8.07 31.41 275.5 
259 6.188 8.07 31.4 308.8 
300 6.193 8.07 31.78 260.3 
301 6.222 8.04 31.57 222 
302 6.194 8.09 31.27 259.5 
303 6.215 8.09 31.55 278.5 
304 6.212 8.05 31.79 236.6 
305 6.21 6.99 31.67 263.9 
306 6.21 2 8.02 31.56 246.6 
307 6.226 8.05 31.77 239.4 
308 4.107 3.845 12.86 170.1 
309 0.107 0.002 -0.575 1.956 
310 -0.006 0 -0.613 - 1.333 
31 1 -0.019 -0.007 -0.614 - 1.49 
312 -0~074 -0.01 1 -0.621 - 1.491 
31 3 1.969 6.697 34.w 81.6 
31 4 4.076 9.67 46.76 248.9 
31 5 4.123 9.72 
316 ' 6.665 14.72 79.2 
31 7 8.98 17.62 91.3 449.2 

46.79 250.7 s L l J  3 r  -- I' 

31 8 9.02 17.66 91.4 449.3 T I  

31 9 9.03 17.68 91.5 4 4 8 . L  l,* 
320 7.6 ' 10.83 44.77 385.5 
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Table Wl. SCAQMDMethod 100.1. instrument Gtlibntion results, full.Ioad stntitication t a t ,  1/5/94 

co 
(ppm) 

0- 50’ 
451 
250 

c o 2  
(%I) 

0- 2c 
17.75 
9.89 

0 2  
(%) 

0- 10 
9.14 
4.20 

(ppm) 

0- 100 
92.2 
48.0 

Calibnition Gas Concentration 
Operating Range 

High Rainge 
Mid Range 

Zero Calibration Response (divisions) 
PreTest Response 
Pos~Test Response 

High Range CAihnition Response (divisions) 
PrtLTest Response 
Post-Test Response 

Mid Rmge Cilibration Response (divisions) 
PreTest Response 
Post-Test Response 

E r o  Gas System Bias Respose (divisions) 
Prc-Test Response 
Pos~Test Response 

GIc;is Systcni Bios Resposc (divisicm) 
Prt-Test Response 
Post-Test Response 

Analyzer Calibration Error (7%) 
Prt-Test High Range 
PreTest Mid Range 

Post-Test High Range 
Post-Test Mid Range 

Sampling System Bias Errcir (76) 
PreTest 
Pnst-Test 

Linearity (76) 
PreTest 
PoskTest 

Z r o  Gilibratiun Drift (%) 
Stnttitiution Test 

Gilitiration Dritt (%) 
Stratification Tat 

2.0 
2.0 

5.0 
4.9 

5.0 
5.0 

2.1 
2.2 

95.0 
95.7 

93.8 
93.8 

95.2 
95.5 

92.3 
91.8 

43.3 
43.0 

55.5 
55.5 

49.8 
50.0 

53.8 
53.5 

4.0 
2.5 

5.1 
5.1 

5.1 
5.4 

2.1 
2.9 

43.0 
42.5 

48.5 
92.8 

53.2 
53.0 

0.0% 
0.7% 
0.1% 
0.9% 

55.5 
95.5 

0.0% 
0.5% 
0.3% 
0.5% 

0.7% 
0.3% 
1.3% 
0.2% 

1.1% 
0.7% 
1.6% 
1 .O% 

3.0% 
2.0% 

1.3% 
1.6% 

0.4% 
0.1% 

0.5% 
0.3% 

1.6% 
2.3% 

0.7% 
0.9% 

0.2% 
0.3% 

0.7% 
0.9% 

0.0% 0.1% 0.0% 0.1% 

0.3% 0.2% 0.0% 0.1% 



Table -2. SCAQMDMethod 100.1 instrument calibration results, full load baseline test, ilji94 

P cQ2 
(%) 

0- 20 
17.75 
9.89 

co 
@pm) 

0- 500 
451 
250 

0 2  
(%) 

0- 1( 
9.14 
4.20 

Calibration Gas Concentration 
Opemting Range 

High Rmge 
Mid Rmge 

Zero Calibration Response (divisions) 
Pre-Test Response 
PosFTest Response 

High Range Cadibration Respnse (divisions) 
PreTest Response 
PosFTest Response 

Mid Riinge Calibration Response (divisions) 
PreTest Respcmse 
Post-Test Respnse 

Zero Gas System Bias Respose (divisions) 
PreTest Respinse 
Post-Test Rcspnsc 

Cal-Gas Systcm Bias Rcsposc (divisions) 
Prc-Test Rcsponsl: 
Po+TeSt Rcspnse 

Analyzer C?libration Error (%) 
F'rc-Test High Range 
PreTest Mid Range 

Post-Test High Range 
Post-Test Mid Range 

Sampling System Bins Error (%) 
PreTest 
Post-Test 

Linearity (5%) 
PreTest 
Post-Tes t 

Zero Cilihration hift (%I) 
Baseline Test 

0- 100 
92.2 
48.0 

71 2.5 2.0 
1.9 

4.9 
4.8 

5.0 
5.0 

71 94.8 91.8 
92.8 

93.8 
93.5 

95.5 
94.8 

5001 53.5 
53.6 

55.5 
55.6 

43.0 
43.4 

2.5 
2.5 

49.8 11 
5.4 
5.0 

2.9 I1 5.1 
5.1 

' j  53.0 
53.1 

0.1% 
0.9% 
0.0% 
0.7% 

I. 3.0 

92.5 92.R I1 42.5 
43.0 

1.6% 
1 .O% 
0.5% 
0.5% 

95.5 
94.8 

0.3% 
0.5% 
0.4% 
0.6% 

1.3% 
0.2% 
0.1% 
0.7% 

2.3% 
2.7% 

2.0% 
1.5% 

1.6% 
1.5% 

0.1% 
0.4% 

I I  

0.3%J 
0.3% 

0.9% 
0.6% 

0.3% 
0.8% 

0.9% 
0.8% 

0.3% 0.1% 0.1% 0.0% 

__ 
Chlihntion Drift (%) 

Baseline Test 0.2% 0.1% 0.5% 11 0.5% 



Table W 3 .  SCAQMDMetliod 100.1 instrument calibnticon results, full load urea on tat, 1/5/94 

co 
(ppm) 

0- 50( 
451 
250 

5.0 
5.0 

0 2  
(%) 

0- IC 
9.14 
4.20 

c o 2  
(%) 

0- 20 
17.15 
9.89 

5.1 
5.1 

(ppm) 
Calihntion Gas Gmcentntion 

Operating Range 
High Range 
Mid Range 

Zero Calibration Response (divisions) 
PrL-Test Response 
Post-Test Response 

High Range Cilibration Respnse (divisions) 
PrL-Test Response 
Post-Test Response 

Mid Rmge Gilihration Response (divisions) 
Prt-Test Response 
Post-Test Response 

Zero Gis Systeni Bias Respose (divisions) 
Prt-Tcst Response 
Post-Test Response 

C a l c ; i s  System Bias Rcspcac (division\) 
PrL-Ttst Respnse 
PosbTest Response 

Analyzer Calibration Error (‘6) 
Pw-Test High Ringe 
PrL-Test Mid Range 

Post-Test High Range 
Post-Test Mid Range 

Sampling System Bins Error (5%) 
Pre-Test 
Post-Test 

Linearity (%) 
PreTest 
Post-Test 

Zero Gilihration Drift (%) 
Urea On Test 

___ 

0- 101 
92.2 
48.0 

2.0 
2.0 

2.3 
2.1 

93.0 
92.1 

94.9 
94.8 

94.9 
94.9 

93.8 
94.0 

53.8 
54.0 

43.5 
43. I 

55.5 
55.4 

49.9 
49.1 

2.2 
2.4 

5.2 
5.2 

5.1 
5.0 

2.6 
2.3 

43.0 
42.6 

53.2 
53.5 

94.9 
94.7 

48.6 
48.9 

0.4% 
0.5% 
1.3% 
0.9% 

0.1% 
0.8% 
0.2% 
0.6% 

0.3% 
0.5% 
0.4% 
0.4% 

0.4% 
0.4% 
0.6% 
0.4% 

1.2% 
1.8% 

1.5% 
1.2% 

0.4% 
0.5% 

2.0% 
1.4% 

0.6% 
0.7% 

0.7% 
0.6% 

0.0% 

0.3% 
0.3% 

- 

O.O%J 

0.4% 

0.7% 
0.6% 

0.0% 0.2% 

0.2% 0.1% 
Calihntion Drill (5%) 

0.0% Urea On Test 



Table W. SCAQMD Method 100.1 instrument calihntion results, mid load stratification test, 1/6/94 

2.4 
2.6 

...... .. . '". . .  .'.Calibration Gas Concentration 
Opemting Range 

High Riinge 
Mid Rmge 

.,Zero Calibration Response (divisions) 
PreTest Response 
Posf-Test Response, 

High Range Calibration Response (divisions) 
PreTest Response 
Posf-Test Response 

Mid &ge Cilibntion Response (divisions) 
PreTest Respnse 
Pcosf-Test Response 

Zero Gas System Bias Respose (divisions) 
PreTest Response 
PosFTcst Response 

C a m s  System Bias Respose (divisions) 
Prr-Test Responsc 
Posf-Test Rcspnse 

Analyzer Calihmtion Error (741) 
PreTest High Rmge 
Prtt-Test Mid Rmge 

Posf-Test High Range 
Posf-Test Mid Range 

Sampling Systcni Bias Error (7%)) 
PreTest 
Post-Test 

Linearity (%) 
PrL-Test 
Posf-Test 

Zero Calibration Drift (%) 
Stratification Test 

Calibtation Drift (76) 
Stratification Test 

5.2 
5.5 

17.75 
4.20 9.89 

93.7 
93.3 

I 

94.3 
95.0 

I 

0.1% 
0.3% 
0.7% 
0.6% 

0.3% 
0.4% 
0.8% 
0.4% 

1.1% 
1.4% 

I 54.6 

43.6 53.8 
43.5 54.2 

1.2% 
1 .O% 

0.3% 0.5% 
0.3% 0.8% 

0.2% 0.3% 

0.3% 0.0% 

co 
(pprn) 

0- 501 
451 
250 

5.0 
5.0 

95.1 
94.5 

55.8 
55.0 

5.0 
5.1 

55.5 
'55.0 

0.1% 
0.8% 
0.7% 
0.0% 

0.5% 
0.1% 

0.9% 
0.4% 

0.0% 

0.8% 

NOx 
(pprn) 

(b IO( 
92.2 
48.0 

2.0 
1.7 

94.8 
95.9 

49.4 
50.0 

2.0 
1.7 

48.8 
49.0 

0.6% 
0.6% 
2.0% 
0.3% 

1.2% 
0.7% 

0.9% 
0.7% 

0.3% 

0.9% 



Table M e 5 .  SCAQMDMethod 100.1 instrument calibration results, mid load baseline test, 1/7/94 

NOx 
(ppm) 

0- 10 
92.2 
48.0 

CQ 
(ppm) 

0- 500 
451 
250 

5.0 
5.0 

0 2  
(%) 

0- 10 
9.14 
4.20 

2.7 
2.6 

c o 2  
(%I) 

0- 20 
17.75 
Y.89 

5.6 
5.6 

Calibdon Gas &ncentmtion 
Oyxrating Range 

High Riinge 
Mid Ringe 

Zero Calibration Response (divisions) 
Prt-Test Response 
Post-Test Response 

High Range Cilihration Respnse (divisions) 
PreTest Response 
Post-Test Respinse 

Mid Ringe Cilibmtion Response (divisions) 
PrL-Test Response 
Post-Test Response 

Zero Gas System Bias Respose (divisions) 
Prc-Tcst Respmse 
PoslTest Rrspcinse 

CaH;as System Bias Respose (division?) 
PrL-Test Response 
Post-Test Respmse 

Analyzer Calibmtion Error ('%) 
PrtLTest High Range 
Prt-Test Mid Range 

PosFTest High Range 
Post-Test Mid Ringe 

Sampling System Bias Error (%) 
PrL-Test 
Post-Test 

Linearity (%I) 
PreTest 
Post-Ttst 

Zero Cilihntion Drift (%) 
Baseline Test 

2.0 
2.0 

93.6 
93.6 

95.5 
95.3 

94.0 
94.0 

94.3 
94.3 

49.2 
49.2 

44.1 
44.0 

54.8 
54.7 

55.0 
54.8 

3.0 
3.0 

5.7 
5.7 

5.0 
5.0 

2.0 
2.1 

43.8 
43.8 

54.2 
54.2 

54.5 
54.5 

48.5 
48.9 

0.5% 
0.6% 
0.4% 
0.6% 

1.2% 
0.3% 
0.9% 
0.3% 

1.2% 
0.0% 
1.2% 
0.2% 

0.1% 
0.8% 
0.1% 
0.8% 

1.2% 
1.2% 

1 .O% 
1 .O% 

0.5% 
0.5% 

1.5% 
1.2% 

0.4% 
0.4% 

0.9% 
0.9% 

0.9% 
0.9% 

0.7% 
0.5% 

0.0% 

0.2% 

0.1% 0.0% 0.070 

0.170 0.0% 
Calihntion Drifi (%) 

Bisclinc Test 0.0% 



Table l38-6. SCAQMDMethod 100.1 instrument calibration results, mid load urea on test, l /6/Y4 

Sampling System Bias Error (76) 
he-Test 
Post-Test 

Linearity (76) 
Pre-Test 
Post-Test 

Zero Calibntion Drift (%) 
Urea On Test 

Gilibntion Drift (%) 
Urea On Test 

- 

c o 2  
(%) 

0- 2( 
17.75 
9.89 

0 2  
(%) 

0- 1( 
9.14 
4.20 

co 
(ppm) 

0- 50( 
451 
250 

NOX 
@pm) 

0- 101 
92.2 
48.0 

2.6 
2.7 

5.5 
5.5 

5.0 
5.0 

2.0 
2.0 

93.3 
93.4 

95.2 
95.4 

94.8 
94.7 

55.1 
55.2 

95.0 
95.6 

49.7 
50.0 

44.0 
44.0 

54.7 
54.7 

2.7 
3.0 

5.7 
5.7 

5.0 
5.1 

2.0 
2.0 

43.3 
43.8 

54.2 
54.3 

55.0 
55.0 

48.7 
49.0 

0.7% 
0.6% 
0.7% 
0.7% 

1 .O% 

1.2% 
0.3% 

0.3% 
0.4% 
0.1% 
0.5% 
0.2% 

0.8% 
0.3% . 
1.4% 
0.0% 

1.4%J 
1.2% 

1 .O% 
0.9% 

0.0% 
0.1% 

1.3% 
1 .O% 

0.3% 
0.4% 

0.8% 
0.9% 

0.3% 
0.5% 

0.7% 
0.7% 

0.1% 0.0% 0.0% 0.0% 

0.1% 0.0% 0.1% 0.3% 



Table -7. SCAQMDMethod 100.1. instrument Calibration results, low load stratification test, lPD4 

co 
(ppm) 

0- 500 
451 
250 

5.0 
5.0 

94.9 
94.7 

55.0 
55.1 

5.0 
5.1 

54.9 
54.7 

Calibration Gas Concentration 
Opnting Ringe 

High Ringc 
Mid Ringe 

E m  Calibration Rrspinse (divisions) 
Prt-Test Response 
Post-Test Response 

High Range Cilibration Response (divisions) 
PreTest Response 
PosFTest Respnse 

Mid Ringe Calibration Response (divisions) 
Prc-Test Response 
PosFTest Respinsc 

Zero 0‘1s System Bins Respose (divisicins) 
Prc-Test Rcsponse 
PosFTest Response 

CaWas Systcm Bix Rcspse (divisions) 
Prt-Test Response 
PosFTest Response 

Analyzer Calibration Errclr (95) 
PreTest High Range 
Prt-Test Mid Range 

PosFTest High Ringe 
P~is~Trst  Mid Range 

Sampling System Bias %or (%) 
PrtLTes t 
Post-Test 

NOX 
(ppm) 

0- I( 
92.2 
48.0 

2.0 
2.0 

94.9 
95.6 

49.5 
50.0 

2.3 
2.0 

49.2 
49.0 

Linearity (9,) 
Prt-Test 
Post-Test 

Zero CAibration Driti (5%) 
Stratitication Test 

Crilihntion Drift (%) 
Stratitidon Test 

0 2  
(%) 

0- I t  
9.14 
4.20 

2.5 
2.4 

92.8 
92.1 

43.8 
43.4 

2.8 
2.8 

43.0 
43.0 

1.1% 
0.7% 
1.7% 
1 .0% 

I.W, 
1 .x% 

0.2% 
0.2% 

0.1% 

0.3% 

c 0 2  
(9,) 

0 - 2  
17.75 
9.89 

5.1 
5.2 

94.0 
94.0 

53.9 
53.9 

5.2 
5.3 

53.3 
53.4 

0.2% 
0.7% 
0.0% 
0.8% 

1.4% 
1.4% 

0.7% 
0.8% 

0.1% 

0.1% 

1 

0.3% 
0.0% 
0.5% 
0.1% 

0.1% 
0.4% 

0.7% 
0.5% 
1.4% 
0.0% 

1.1% 
1.0% 

0.2% 0.9% 
0.4% 0.7% 

0.0% 0.0% 

0.1% 0.5% 



Table D-8-8. SCAQMDMethod 100.1 instrument calibration results, low load baseline test, 1/8/94 

.-Calibrntion Gas Concentration 
Operating Riinge 

High Riinge 
Mid Range 

. .. .. :...~c~.Calibrntion Response (divisions) 
PreTest Response 
Post-Test Response 

High'Range Czlihmtion Response (divisions) 
PreTest RcsFme 
Post-Test Response 

Mid Range Clibration Resplnse (divisions) 
PreTest Response 
Post-Test Response 

Zero Gas System Bias Respose (divisions) 
PreTest Response 
Post-Test Response 

Cal-Gas System Bias Rcsposc (divisions) 
PrLLTest Response 
Post-Test Response 

..Analyzer Calibration Error (%) 
PrtSTest High Range 
PrtSTest Mid Rnnge 

Post-Test High Rmge 
Post-Test Mid Riinge 

Sampling System Bias Error (96) 
PrL-Test 
Post-Test 

- 

Linearity (%) 
PreTest 
Post-Test 

Zero Cilihration Drift (%) 
EkiselineTest 

Calihntion Drift (%) 
Baseline Test 

0 2  
(%) 

0- i o  
9.14 
4.20 

2.3 
2.2 

92.8 
92.7 

43.7 
43.7 

2.7 
2.7 

43.4 
43.4 

0.9% 
0.6% 
0.9% 
0.5% 

0.2% 
0.1% 

0.1% 

0.1% 

c o 2  co NOx 
(%) (ppm) (ppm) 

0- 20 0- 500 0- IO( 
17.75 451 92.2 
9.89 250 48.0 

5.2 5.0 2.0 
5.2 5.0 2.0 

93.8 94.9 94.0 
94.0 94.7 94.0 

53.9 55.3 49.1 
53.9 55.0 49.1 

5.3 5.1 2.0 
5.4 5.0 2.0 

53.5 55.0 48.1 
53.5 54.7 48.3 

0.2% 0.3% 0.2% 
0.8% 0.3% 0.9% 

: 0.0% 0.5% 0.2% 
0.8% 0.0% 0.9% 

1.3% 0.1% 1.9% 
1.4% 0.3%~ 1.7% 

0.7% 0.5% 0.8% 
0 . m  0.3% 0.8% 

0.0% 0.0% 0.0% 

0.0% 0.3% 0.0% 



Table W .  SCAQh4DMcthod 100.1 instrument alibntion results, low load urea on test, 1/7/94 

NOX 
(ppm) 

0- IO 
92.2 
4R.0 

co 
(ppm) 

0- SO( 
451 
250 

5.0 
5.0 

c o 2  
(%) 

0- 2( 
17.75 
9.89 

5.2 
5.2 

0 2  
(%J) 

c- 1( 
9.14 
4.20 

2.4 
2.3 

92.1 
92.0 

Calihntion Gas Concenmition 
Operating Range 

High Ringe 
Mid Riinge 

2.0 
2.0 

Zero Chlihriition Response (divisions) 
PreTest Response 
Post-Test Response 

94.7 
94.7 

95.6 
95.9 

High Range Cilihfirtion Response (divisions) 
PreTest Respmse 
Post-Test Rcsponse 

Mid Range Cilihntion Response (divisions) 
PrL-Test Response 
PosFTest Responsc 

Zero Gas System Bias Rcsp’se (divisions) 
PrL-Test Response 
Post-Tes t Res pmse 

c;1K;;is System Bias Respse (divisions) 
PrL-Test Response 
PosbTest Respnnse 

Analyzer Calibration Error (%) 
PrtLTest High King? 
PreTest Mid h n g e  

Post-Tat High Range 
Post-Test Mid Ringe 

Sampling System Bias Error (%) 
PrtSTest 
Post-Test 

94.0 
93.9 

53.9 
53.9 

55.1 
55.1 

50.0 
50.0 

43.4 
43.3 

2.8 
2.6 

43.0 
43.0 

1.7% 
1 .O% 
1.7% 
1 .0% 

1.8% 
1.6% 

0.2% 
0.2% 

0.1% 

0.0% 

5.3 
5.2 

5.1 
5.1 

2.0 
2.0 

53.4 
53.4 

54.7 
54.7 

49.0 
49.0 

0.0% 
0.8% 
0.0% 
03% 

0.5% 
0.1% 

0.1% 
0.5% 

1.4% 
0.0% 
1.7% 
0.0% 

1.4% 
1.3% 

0.4% 
0.4% 

1 .O% 
1.0% 

0 3 %  
0.7% 

0.4% 
0.4% 

Linearity (%) 
Prt-Trst 
Post-Test 

Zero Ciilihmticon Drift (%) 
Urea On Test 

Cilihration Drift (%) 
Urea On Test 

0.7% 
0.9% 

0.0% 0.0% 0.0% 

0.0% 0.0% 0.0% 
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METHOD 5.2 CALCULATION SHEET 
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I S O K l N E T l C  PERFORMANCE WORKSHEET & P A R T l C l l L A T E  CALCULATIONS 

Baromet r i c  P ressu re  ( i n .  Hg) 

Meter  volume ( s t d ) .  . .  
Y* 17.64 (k)rb + ;?.r) 

'rn ' 460 

. .  __--- __ _- - 
Volume o f  l i q u i d  c o l l e c t e d  (grams) 

Volume o f  l i q u i d  a t  s t a n d a r d  c o n d i t i o n  ( s c f )  
V l C  x 0.04707 

Stack gas p r o p o r t i o n  o f  wa te r  vapor 
I, 

"w s t d  I- I 

'w s t d  t "rn s t d  ' - r x - - + n  

M o l e c u l a r  we igh t ,  s tack  gas d r y  
( 1 b /  1 b-mole) 
( %  C02x 0.44)  + ( %  02x 0 . 3 2 )  + ( %  N2+ % CO x 0.28 

x 0.44) + ( x 0.32) t ( t x 0.28 - _ _  (- - 

M o l e c u l a r  we igh t ,  s tack  gas wet 
( 1 b /  1 b-mo 1 e ) 

1 + 18( 1 Md( l -Bwo) + 18(Bw0), (-)('-- ~ 

A b s o l u t e  s t a c k  p r e s s u r e  ( i n .  Hg) 
( i n .  H20) (- 1 

6 - 9 (-1 + 

'stack P + -  b 

'rn s t d  

V l C  

"w s t d  

Bwo 

p S  

Form440 J I B ~  



Temperature stack gas, average (OF) 

Stack velocity (fps) 
avg + 460 

85.49 (C,) (fiP s avg 

~~~~~~ ~ ~~ 

Total sample time (minutes) 

Nozzle diameter. actual (inches) 

Percent isok inet ic ( X )  
17.33 ( T s  +.460)(Vw std + V, std) 

e VS PS Ndz ' 

Ar a o f  stack (ft2) n= 3.1416 
nr5 -144, n ()'-144 

Stack gas volume at 
60 ( 1  - B,o)Vs,vg As 

Particulate matter concentration, dry (gr/dscf) 
15.432 M p (grams) 15.432 ( 1 

Vm std m 
Emission rate o f  particulate matter (lb/hr) 
0.00857 (0,) C, , 0.00857 ( 

(stdl 

TS 

8 

Nd 

X I  

AS 

O S  

"( std) 

EP 



APPENDIX E 2  

GRAVIMETRIC ANALYSIS RECORDS 

E-I 



WEIGHT OF PARTICUUE COLLECTED 

Total Particulate: 0.00763 

TEST SITE: Huntington Beach Generating Station 
TEST LOCATION: Unit 1 

DATE: 1/5/94 
OPERATING CONDITIONS: 215 MW 

Pre-Test Avg. 

Total Particulate: 0.01480 

Distilled Water Blank Weight (9): 0.00095 
Distilled Water Blank Volume (ml): 371 

Methylene Chloride Blank Wt. (9): 0.00015 
Methylene Chloride Blank Vol. (ml): 305 

t are Net 
(9) (9) (9) 

Pre-Filter Residue 54.34665 54.34335 0.00330 
Pre-Filter Residue Corrected 0.00275 
Filter 0.35790 0.35682 0.00108 

Gross Tare Net 
Post -Filter (9) (9) (9) 

Aqueous 57.39335 57.38470 0.00915 
Aqueous Corrected 0.00723 
Organic 56.35720 56.3541 5 0.00305 

Total Condensable Particulate: 0.01034 

Total Particulate: 0.01418 

Control Filter #lo: 0.35503 
Control Filter #16: 0.35601 

Post-Test Avg. 

0.35513 
0.35612 

Run Number: Baseline. Run 1 Run Number: Baseline. Run 2 
Filter Number: #01 Filter Number: #02 

Pre-Filter Recovered Volume (ml): 195 Pre-Filter Recovered Volume (ml): 196 
Post-Filter Recovered Volume (ml): 495 Post-Filter Recovered Volume (ml): 584 

(9) (9) (9) i 
Gross Tare Net : 

Pre-Filter Residue 56.84620 56.84310 
Pre-Filter Residue Corrected 
Filter 0.35357 0.35439 

Gross 

Aqueous 47.43170 47.42800 
Aqueous Corrected 
Organic 58.29460 58.29200 

Total Condensable Particulate: 0 ii 

0.00310 
0.00250 
0.00000 

Net 
0 
0.00370 
0.00243 
0.00260 

0.00503 

Pre-Filter Residue 58,01390 58.00955 ' 
Pre-Filter Residue Corrected 

( 0 . d Z )  Filter 0.35321 0.35335 

Gross Tare 
Post-Filter (9) (9) 

Aqueous 56.47695 56.46755 
Aqueous Corrected 
Organic 48.52340 48.52W5 

Total Condensable Particulate: 

0.00000 

0.00940 
0.00790 
0.00305 

0,01095 

Run Number: Wth Urea, Run 2 
Filter Number: #04 

Pre-Filter Recovered Volume (ml): 166 
Post-Filter Recovered Volume (ml): 688 

Pre-Filter Residue 47.47030 47.46670 0.00330 
Pre-Filter Residue Corrected 

0.36053 0.35976 0.00077 

58.33575 58.32890 0.00685 

54.71065 54.70705 0.00360 
Aqueous Corrected 

Total Condensable Particulate: 0.00869 



TEST SITE: Huntington Beach Generating Station 
TEST LOCATION: Unit 1 0 OPERATING CONDITIONS: 110 MW 

DATE: 1/6/94 8 (PI94 
Pre-Test Avg. Post-Test Avg. 

Distilled Water Blank Weight (9): 0.00095 Control Filter #lo: 0.35503 0.3551? 
Distilkd Water Blank Volume (ml): 371 Control Filter #16: 0.35601 0.35612 

Methylene Chloride Blank Wt (9): 
Methylene Chloride Blank Vol. (ml): 

0.00015 
305 

Run Number: Baseline, Run 1 
Filter Number: #06 

Pre-Filter Recovered Volume (ml): 220 
Post-Filter Recovered Volume (ml): 610 

Pre-Filter Residue 47.83200 47.62805 0.00395 
Pre-Filter Residue Corrected 

0.35568 0.35458 0.001 10 

55.23370 55.22880 0.00490 

48.86645 46.66310 0.00335 

. Total Condensable Particulate: 0.00669 

Aqueous Corrected 

Run Number: Baseline. Run 2 
Filter Number: #09 

Pre-Filter Recovered Volume (ml): I! 
Post-Filter Recovered Volume (ml): 5. 

Pre-Filter Residue 47.94905 47.94590 0.00: ‘3 
Pre- Filter Residue Corrected 

46.57675 46.57300 0.00575 
Aqueous Corrected 0.00235 
Organic 43.76105 43.77655 0.0C~;SO 

Total Condensable Particulate: 0.00667 

Total Paniculate: 0.00951 

Run Number: With Urea, Run 1 Run Number: Wth Urea, Run 2 
Filter Number: #05 Filter Number: #06 

Pre-Filter Recovered Volume (ml): 190 Pre-Filter Recovered Volume (ml): 196 
Post-Filter Recovered Volume (ml): 575 Post-Filter Recovered Volume (ml): 559 

Gross Tare Net 
(9) (9) (g) 

Pre-Filter Residue 56.98320 56.97715 0.00605 
Pre-Filter Residue Corrected 0.00555 
Filter 0.35786 0.35696 0.00093 

Gross Tare 
Post-Filter (9) (9) 

Aqueous 47.89595 47.89120 0.00475 
Aqueous Corrected 0.00327 
Organic 49.35595 49.35330 0.00265 

Total Condensable Particulate: 0.00593 

Total Particulate. 0 01239 

Gross Tare Net 
(9) (9) (9 

re-Filter Residue 57.43145 57.42705 0.00440 
re-Filter Residue Corrected 0.00369 
ilter 0.35791 0.35719 0.00072 

Gross Tare Net 
ost-Filter (9) (9) (g) 

Aqueous 60.71160 60.69865 0.01315 
Aqueous Corrected 0.01 171 
Organic 56.74495 56.74310 0,00185 

Total Condensable Particulate: 

Total Particulate: 0.01618 



WEIGHT OF PARTICULATE COLLECTED 

TEST SITE: Huntington Beach Generating Station 
TEST LOCATION: Unil 1 

OPERATING CONDITIONS: 65 MW 
DATE: in194 a 1 18194 

Distilled Water Blank Weight (9): 0.00095 
Distilled Water Blank Volume (ml): 37 1 

Methylene Chloride Blank Wt. (9): 
Methylene Chloride Blank Vol. (ml): 

0.00015 
305 

Run Number: Baseline, Run 1 
Filter Number: #13 

Pre-Filter Recovered Volume (ml): 177 
Post-Filler Recovered Volume (ml): 596 

Pre-Filter Residue 46.14200 46.13800 0.004W 
Pre-Filter Residue Corrected 

0.35506 0.35419 0.00087 

47.36235 47.36015 0.00220 

46.76535 46.76265 0.00270 
Aqueous Corrected 

Total Condensable Particulate: 0.00337 I 01 
I Total Particulate: 0.00779 1) 

Run Number: 
Filter Number: #11 

With Urea, Run 1 

Pre-Filter Recovered Volume (ml): 254 
Post-Filter Recovered Volume (ml): 590 

Gross Tare Net 
(9) (9) ($3 

Pre-Filler Residue 48.48855 48.48235 0.00620 
Pre-Filter Residue Corrected 0.00554 
Filter 0.36099 0.35743 0.00356 

Gross Tare Net 
Post-Filter (9) (9) (9) 

Aqueous 43.18340 43.17960 0.00380 

Organic 55.87550 55.87290 0.00263 
Aqueous Corrected 0.00228 

Total Condensable Particulate: 0.00489 

Total Particulate: 0.014W 

0 13' 

Pre-Test Avg. 

Control Filter # lo:  0.35500 
Control Filter #16: 0.35601 

Post-Test Avg. 

0.35513 
0.35612 

Run Number: Baseline. Run 2 
Filter Number: #14 

Pre-Filter Recovered Volume (ml): 19c 
Post-Filter Recovered Volume (ml): 51E 

Gross Tare Net 
(9) (9) (9) . 

're-Filter Residue Corrected 0.0023(-, 

I 

%-Filter Residue 46.99200 46.98915 0.0028:, 

3ter 0.35332 0.35287 0.00045 i 

Aqueous 56.79220 56.78915 0.00305 
Aqueous Corrected 
Organic 53.65760 53.65485 0.00275 

Total Condensable Particulate: 0.00447 

Run Number: 
Filter Number: #12 

Pre-Filter Recovered Volume (ml): 

With Urea, Run 2 

21 1 
Post-Filter Recovered Volume (ml): 600 

Pre-Filter Residue 58.70560 58.70145 0.00415 
Pre-Filter Residue Corrected 

0.35792 0.35655 0.00137 

Aqueous 56.31 51 5 56.31 235 0.00280 

Organic 46.28200 46.27900 0.00300 
Aqueous Corrected 

Total Condensable Particulate: 0.00426 



METHOD 5.2 DATA SHEET ANALYSIS DATES: qh - y’f BY: $2- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN I D :  2 1 5  MW W/UREA RUN #: 1 DATE: 1/5/94 TIME:  1 5 5 7  

IMPINGER CATCH - ORGANIC RESIDUE I.iT - AQUEOUS RESIDUE 

IC #A ID: 0 0 2 9 4  TARE I D :  3-3 TARE ID: 3 y  
VOLUME: c/g 6 F I N A L  5 6 . 3 F T 2  F I N A L  r’.7.’5? 38f- 

NOTES : I-2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN I D :  2 1 5  MW W/UREA RUN #: 2 DATE: 1 /5 /94  T IME:  1900 

PROBE WASH - AQUEOUS RESIDUE 

PW ID#: 0 0 2 9 6  TARE I D :  3 0 F I N A L  Y?. Y ? O o  

VOLUME: / 6 

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE 

I C  #A  ID: 0 0 2 9 7  TARE I D :  ? 7 TARE I D :  “12 
VOLUME: q$> F I N A L  9, 3-1 06.5- F I N A L  9,33575’ 

I C  # B  I D :  0 0 2 9 8  I N I T I A L  3 0 ~ 0 5  I N I T I A L  Sg- 32kq - - - - - - - - - - - - - - - - - - -- ------_ -- ------_ 
VOLUME: ?&lo NET 0 ,0036  NET 0 , O O b f T  

NOTES : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4  



METHOD 5 . 2  DATA SHEET ANALYSIS DATES: $44 -4 

RUN I D :  2 1 5  MW BASELINE RUN #: 1 DATE: 1 / 5 / 9 4  T I M E :  1010 0 
PROBE WASH - AQUEDUS RESIDUE 

PW I D # :  0 0 2 8 7  TARE I D :  ? b  F I N A L  r 6 - 8 4 6  '?- 

VOLUME: LT < I N I T I A L  6 / 8 7 ?  I 
=====E=== 

NET 0 . 0 0 8 3 /  

IMPINGER CATCH - ORGANIC RESIDUE s y  - AQUEDUS RESIDUE 

I C  #A I D :  0 0 2 8 6  TARE I D :  37. TARE I D :  

VOLUME: (49 5- F I N A L  73*29y6 F I N A L  Y?.Y3( 3 

NOTES: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9% 

0 RUN I D :  215 MW BASELINE RUN #: 2 DATE: 1 / 5 / 9 4  T I M E :  1230 

PROBE WASH - AQUEDUS RESIDUE 

PW ID#:  0 0 2 9 0  TARE I D :  do F I N A L  Y8-01 37 
VOLUME: \ 7 .6 I N I T I A L  p.60 9 6  --- -- --- - -- - -- -- - - 

NET O , O O ' f 3 5  

- ORGANIC RESIDUE - AQUEOUS RESIDUE \"' > 
IMPINGER CATCH 

IC #A I D :  0 0 2 8 9  TARE I D :  Jy TARE I D :  &+ 2 

VOLUME: r"i 7 F I N A L  Y1,r23'/ F I N A L  Yc, y76 4r 

'NOTES: .;. I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



METHOD 5.2 DATA SHEET ANALYSIS DATES: YD - V'l BY: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN ID:  110 MU W/UREA RUN #:  1, DATE: 1 /6 /94  T IME:  2 1 0 0  

PROBE WASH - AQUEOUS RESIDUE 

PW ID#: 00305 ' TARE I D :  q q  F I N A L  $, 9 g 3  2- 

- ORGANIC RESIDUE - AQUEOUS RESIDUE 

TARE I D :  9 TARE I D :  7 
F I N A L  vq,3FfiS- F I N A L  u q , H f l r  
I N I T I A L  V9,3Y'33 I N I T I A L  (/jL,Eq/Z - - - - _ _  - - - - - - _ _  - - - - ----___ ____-__E= 

NET 0 , 0 0 2 6 5  NET O r 0 b ' f ? $  

IMPINGER CATCH 

I C  #A I D :  0 0 3 0 6  

VOLUME: 89 
I C  #B  I D :  0 0 3 0 7  

VOLUME: g& 
NOTES: 

9 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN I D :  110 MW W/UREA RUN # :  2 DATE: 1/6/94 TIME: 2 3 2 3  

PROBE WASH - AQUEOUS RESIDUE 

PW I D # :  0 0 3 0 4  TARE ID: ?3 F I N A L  ?1,73 lY<  
VOLUME: ( 9 f 

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE 



METHOD 5 . 2  DATA SHEET ANALYSIS DATES: / b - L / y  B Y :  y!! 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ********** 

RUN I D :  110 MW BASELINE RUN # :  1 DATE: 1/7/94 TIME: 0 2 5 7  

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE 

I C  #A ID: 00308 TARE ID: qT TARE ID: 
VOLUME: 3 9 F I N A L  q3,?8 ( 0  F I N A L  qc. F'56 % 

I N I T I A L  q? TF65.T I N I T I A L  q6.>-370 
========= -- - - - - - - - - - - - - - -- - I C  n"B I D :  00309 

VOLUME: 6 6  NET 0,OOqT NET 0,003w 

NOTES: 

7+ 9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



METHOD 5 . 2  DATA SHEET ANALYSIS DATES: )/26-L/q BY:  q !  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN I D :  65 MW W/UREA RUN #:  1 DATE: 1/7/94 TIME:  2108 

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE 

IC #A I D :  00313 TARE I D :  I I ' TARE I D :  3 
VOLUME: q5-8 F I N A L  TF-E?56 F I N A L  YJ, IF37 

NOTES : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN I D :  65 MW W/UREA RUN #: 2 DATE: 1/7/94 TIME:  2338 

5; cf. 

PROBE WASH - AQUEOUS RESIDUE 

PW I D # :  00314 TARE I D :  ao  F I N A L  F%-%% 
VOLUME: a I I 

- ORGANIC RESIDUE - AQUEOUS RESIDUE IMPINGER CATCH 

I C  #A I D :  00316 TARE I D :  2. TARE I D :  T g  
VOLUME: q $ Y  F I N A L  v c , L F %  F I N A L  5 l , 3 / 5 - ( y  

NOTES: 

***** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p2 



METHOD 5 . 2  DATA SHEET ANALYSIS DATES: r~ 'z/y/ BY: y2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN I D :  65 MU BASELINE RUN # :  1 DATE: 1/8/94 TIME:  0 2 1 2  0 
PROBE WASH - AQUEOUS RESIDUE 

PW I D # :  0 0 3 1 8  TARE I D :  3 g F I N A L  ql. / y l O  

VOLUME: 177 I N I T I A L  46, 13 80 
E==D===== 

NET 0 , O O ' d O  

NOTES : 

****************************2************************************************* 
74 

0 RUN I D :  65 MU BASELINE RUN # :  2 DATE: 1 /8 /94  T IME:  0 4 2 8  

PROBE WASH - AQUEOUS RESIDUE 

PW I D # :  0 0 3 2 1  TARE I D :  3 7 F I N A L  . Yf,  7726 

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE 

I C  #A I D :  0 0 3 2 2  TARE I D :  TARE I D :  13 
VOLUME: qx F I N A L  5-3,.657% F I N A L  56.7 7 2 2  

I N I T I A L  53.6Y485- 
I 

I N I T I A L  !TC,?--t-S'i - __- _--__ - - - - ---- - - -- - - - - - - - -_ - _- - - - I C  #B  I D :  0 0 3 2 3  

VOLUME: q %  NET 0 . 0 0 2 7 5  NET 0,093 r t  
NOTES: 
F+L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



METHOD 5 . 2  DATA SHEET ANALYSIS DATES: vv -&/Y BY: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATE: 1/8/94 T IME:  N/A RUN I D :  HBGS U N I T  1 COMPLIANCE 

- AQUEOUS RESIDUE D I  SOLUTION BLANK 

I D #  : 00325 

VOLUME: 3 -f I 

NOTES: 

TARE I D :  3'5- 

2 5 3  
I ?  I 
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS 

PlMk SCEHBGS 
0.1.: 1/5/94 

PARAMETER 

P4um.d by; ' JR.BD 
Sampl. Location: UNIT t STACK 

SYMBOL VALUE 
(CdC. )  

Slack (Dud) Dimensions (in): 
Redim Idrwnd) R 
L."@ rn rwlnnpi~) L 
width (nrulnnpuhr) W 

&.aolsla~k(rqn) A(=) 

Gsr Melu Initid Readhg (cufl) 
G u  Metn Find Raading (cu n) 
Net Gas h p l .  Volume (sun) V(m) 

VOI d L i q r i d  Collected (ml) W) 
VoI ol Liq @ Std. Conds. (rsn 

Finu and pw-Film R.sir*r. Particdal.t. Wt. (em) 
Told Condmsable Particulate Wl. (gm) 
Told Particrial. Wl. (pm) MlP) 

0 2  Consenbation [by CEM) % 0 2  
C02 Concenbation (by CEM) % coz 
CO Concenbation (by CEM) % co 

% N 2  

V(w stQ 

N2 Concenbation (by dln.) 

ISunpl. 
I Point 
I 
I - - _ _  0' A-; 
1 3  
I 4  
1 5  

I 2  
I 3  
1 4  
1 5  
1 6  

I 3  
I 4  
1 5  
I 6  
I 0-1  
1 2  
1 3  
I 4  
1 5  
I 6  
I 
I 
I 
I 1 ---- 
I TOTAL! 

I "-: 

0.360 
0.6400 
1.0340 
20.99 

-0.380 
24 

( 72.00) 

123.00 
0.00 
0.00 

( 330.06) 

570.94 
635.66 

( 64.72) 

244.5 
( 11.509) 

0.W26 
0.0050 

( 0.0076) 

5.0 
0.1 

0.362 
[ 85.54 1 

3 I 0.24 

3 I 0.28 
3 I 0.25 

3 I 0.30 
3 I 0.29 
3 I 0.25 

3 I 0.26 
3 1 0.27 
3 1 0.27 
3 I 0.27 
3 I 0.26 
3 I 0.25 

31 0 . a  

3 I 0.21 
3 I 0.21 
3 I 0.21 

3 I 0.22 
3 I 0.21 
3 I 0.21 
3 I 0.22 

3 I 0.24 
3 I 0.23 

3 I 0.23 
3 I 0.23 

I 
I 
I 
I 

---+ _____. 
72 I 5.870 

2.69 I 

3.16 I 
3.40 I 
3.28 I 
2.64 I 
2.95 I 
2.04 I 

3.07 I 
3.08 I 
2.97 I 

3.71 I 

4.29 1 
4.30 I 

2.80 I 

3.06 1 

3.47 I 

3.83 I 

3.41 I 
3.38 1 
3.39 I 

3.53 I 
3.88 1 

I 
I 
I 
I 

3.51 I 
3.63 I 

+- _--_ 
80.57 I 

. _  

MI 
60 
61 

236 I 60 I 61 

62 
62 
62 
63 

237 I 60 I 
237 I 62 I 
230 I 65 I 
236 I 70 I 61 

233 I 63 I 
237 I 67 I 
237 1 70 I 
237 I 72 I 61 
235 I 74 I 
237 1 75 I 64 
233 I M I  
239 I 681 
238 I 72 I 64 
239 1 74 I 
239 I 75 I 
230 I 771 
240 I 68 I 
239 I 74 I 66 
240 I 76 I 66 
240 1 77 I 
230 I 771 

I I 
I I 
I I 
I I 

231 I 70 I 

64 
M 

65 
65 
66 
60 240 I 72 I 

67 
67 

-+ ___--  + 
5694 I 1601 I 1521 

_ _ _ _ _  
0.4800 
0 . m o  
0.5292 

0.5365 
0.5000 
0.5009 
0.5099 
0.5196 
0.5196 
0.51W 
0.5099 
0.5000 
0.4503 
0.4503 
0.4583 
0.4699 
0.4796 
0.4690 
0.4563 
0.4583 
0.4690 
0.4796 
0.4796 
0 . m  
0.0000 
0.0000 
0 . W  

11.651 0 

o s 4 n  

_ _ _ _ _  

T.rtNoJTw.: 215 MW 0ASELINE.PARTICUATE *1 
S W S b p  %&e: 1010/1155 

FIELD DATA AVERAGES 

Avp V.locity Head (in HZO) 

Avp Orifice Meter Readhp (in H20) 

Avp SlackTwnpwdUr. (degFJ 

Avnag. M.1w Tempratur. (dag0 

Avo SORT(@) 

CALCULATED VALUES 

M.I- Volume (rtd. CY. n.) 

Slack Gas Wdm V . p u  Pmpabbn 

Mol. Wt.. Slack G u  Dry 

Mol. Wt.. Slack Gar W.1 

Ab. Slack Pressw. (in Hg) 

Avp Slack V d a W  (rvroc) 

Inokinetidty (%) 

Slack Gas STD Vol Flow (dsdm) 

Acbd Slack G u  Vel Flow (actm) 

Pnrticd.1. Lcadmp. dry (g r ids4  

P d c d d .  Lcadirp. dry @3% 0 2  (pr/duO 

Pnrtisdd. Emirdon R d N l b h )  

0.245 

3.351 

237.3 

68.0 

0.494 

67.74 

0.' 15 

2s 66 

2: sd 

2s w 

52.4 

lDO.O 

O(s) .j 415284 

O(a) = 640668 

C(. std) = 0.0017 

= O . M l O  

E@) - 6.2 



VALUE 
(Cd..) 

0.360 
0.8400 

1.034 
24.00 

-0.380 
24 

w.OO 1 

123.00 
O W  
0.00 

330.06) 

636.69 
725.05 
86.16) 

202.9 
13.707 ) 

0.0038 
0.0110 
0.0148 ) 

5.0 
0.1 

0.362 
65.54 ) 

A-1 I 
2 1  
3 1  

5 1  
6 1  

0-1  I 
2 1  

5 1  
6 1  

c - 1  I 
2 1  

5 1  
6 1  

2 1  

4 1  

31  
4 1  

31  
4 1  

D - I  I 

3 1  
4 1  
5 1  
'31 

I 
I 
I 
I 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

0.21 I 
0.10 I 
0.22 1 
0.25 I 

0.21 I 

0.21 I 
0.22 I 

0.21 I 

0.29 I 

0.24 1 
0.23 I 

0.16 1 

0.23 I 

0.27 I 
0.27 1 

0.32 I 
0.33 1 
0.33 I 

0.27 I 
0.30 I 
0.32 1 
0.31 I 
0.32 I 

0.26 1 

I 
I 
I 
I 

2.37 
2.16 
2.50 
0.29 
2.73 
2.62 
2.36 
2.02 
2.37 
2.40 
2.81 
2.30 
3.08 
3.05 
3.28 
3.64 
3.75 
3.75 
2.95 
3.07 
3.42 
3.66 
3.54 
3.66 

FIELD DATA AVERAQS 

Avo V.locily liead (in H20) 

Avp 0th. Mal- Raadng fin HID) 

Avo StackT.mpmaturo (de90 

Awsg. Metn T.mpnalur. (de90 

Avp SORT(*) 

UUCULATEDVALUES 

M.W Volume (rid. CY. n.) 

Stack Gas W d r  Vapor P r o p h n  

Mol. WL. Slack G u  Dry 

Mol. W.. Slack Gar We1 

Ab. Stack P~.ssun On lip) 

Avp Stack V.locity ((ysu) 

Irokineti&y (%I 

Stack Gas STD Vol Fla, (drdm) 

AcNd Slack Gar Vel F l a ,  (achn) 

Particriato Loadhg. dry (grldrd) 

230 
240 
240 
230 
239 

240 
240 
240 
230 

237 
235 
240 
240 
240 
239 
240 
239 
240 
240 
240 
240 
240 

230 

230 

5744 

68 
73 
75 
76 
75 
75 
63 
65 
60 
71 
72 
73 
65 
68 
72 
73 
72 
73 
68 
73 
76 
77 
77 
77 

1724 

65 I 0.4583 i 

661 0.5MDI 

65 I 0.4350 I 
65 1 0.4600 1 

68 I 0.4890 I 
67 1 0.4706 I 
83 I 0.4585 I 
63 I 0.4243 I 
72 I 0.4585 I 
63 I 0.4600 I 
63 1 0.47W I 
64 1 0.4583 1 
65 I 0.5106 I 
65 I 0.5106 I 
65 1 0.u85 I 
66 I 0.5657 I 
66 I 0.5745 I 
67 I 0.5745 I 
66 I 0.5099 I 
68 I . 0.5196 I 
67 I 0.5477 1 
66 I 0.5657 I 
66 1 0.5566 1 
60 I 0.5657 I 

I 0.0000 I 
I 0 . W I  
I 0.oWoI 
I 0 . W I  

I -___  + 
1584) 12.1381 I 

2.622 

230.3 

a . 0  

0.506 

91.81 

0." 

2 c %  

2f 3 

2: 4 

2: 1 

E:.O 

O(r) * 430E.46 

O(a) - 655121 

C(r rld) = 0.WZS 

5 0.W28 



ISOKlNmC PERFORMANCE WORKSHEET AND PARTICULATE CALCUATlONS 

PIMI: SCE HBGS 
Dale: 1/5/94 

PARAMETER 

Gas Met- Corrrstion Faslor 
Bwamobic Pr.%su. (in Hg) 
Stack P,.isw. (in H20) 
X ot SIlnpk Poinb 
Total h p l i n p n m e  (min) 

Pdmmedby: ' JR.BD 
Sample Laation: UNIT 1 STACK 

SYMBOL VALUE 
(CdC. )  

~, i 6 1  4 i  
I 6-11 4 1  
I 2 1  4 1  
I 3 1  4 1  
I 4 1  4 1  
I 5 1  4 1  
I 6 1  4 1  

I 3 1  4 1  
I 4 1  4 1  
I 5 1  4 1  
I 6 1  4 1  
I D - 1 1  & I  
I 2 1  4 1  
I 3 1  4 1  
I 4 1  4 1  
I 5 1  4 1  
I 6 1  4 1  
I I I 
I I I 
I I I 
I I I 

I c-iI :I 

0.250 
0.260 
0.270 
0.280 
0.280 
0.260 
0.270 
0.260 
0.230 
0.270 
0.270 
0.240 
0.310 
0.330 
0.340 
0.380 
0.380 
0.300 
0.300 
0.300 
0.310 
0.320 
0.310 
0.340 

ITOTALSI W I 7.060 

2.81 I 238 
2.91 I 238 
3.07 237 
3.10 I 237 
3.20 I 236 
2.0s i 236 
3.05 I 236 
2.93 1 238 
2.81 I 238 
3.07 I 238 

230 
3.41 I 238 
3.38 I 2% 
3.39 I 238 

3.63 I 238 

3.88 1 238 

3.51 I 239 

3.53 1 238 

I 
I 
I 
I _--- + _----- 

79.98 I 5707 

0.369 
0.84 

1.034 
20.99 
- 0 3  

2b 
w.w 1 

123.00 
0.04 
0.W 

330.W ) 

726.16 
819.W 
03.74 ) 

372.3 
17.524 ) 

0.0338 
0.0103 
0.0142 ) 

5.0 
0.2 

0.374 
85.43 ) 

63 I E3 

74 t 
-38 I 63 

83 
84 75 I 

75 i 65 
65 
64 

771 
M I  
66 I 64 
71 I 84 
73 I 
73 I 
73 I 64 

66 I 81 

84 
84 

61 I 61 

70 I 81 
81 
82 

62 I 82 
67 I 62 
71 I 63 
74 I 63 

77 I 65 

72 I 
72 I ~ 

73 I 

76 I 64 

I 
I 
I 
I 

-+ 
1694 1 1515 

0.5oOo 
0.5099 
0.51w 
0.5202 
0.5292 
0.- 
0.5108 
0.5409 
0.4708 
0.51W 
0.5108 
0.48W 
0.5W-3 
0.5745 
0.5831 
0.6164 
0.8164 
o.yn 
o.yn 
o . y n  
0.5568 
0.5657 
0.5568 
0.5631 
O.oo00 
O.Wo0 
O.oo00 
0.ww 

12.0887 
_ _ _ _ _  

FIELD DATA AVERAGES 

Avp Vdosity Head (in HX)) 

Avp Orls. M.1- fleadip (in H M )  

Avg StackTwnpnofur. (dean 

Avrag. M.1- T . m p ~ d ~ ~ e  (dopF) 

Avg SORT(*) 

CALCULATED VN.UES 

M . t r  Volurn. (rtd. cu. fl.) 

Stack G u  Waln Vapm Pfoportion 

Mol. W., Stack Gea Dry 

Mol. W.. Stack Gas W.1 

Ab= Stack Pr.rwr. (in Hg) 

Avg Stnsk Volosih) Wse)  

1.okin.tidIy W) 
Stack Gas STD V d  Flow (drdm) 

Actud Stack 0- Vol Flow (acfm) 

Putidof. LMdnp. dry Iaf/dy1) 

Puticdd. L ~ d n p .  dry @3% 0 2  (wldy1) 

Pdcdat .  Emision Ral.(lb/hr) 

0.294 

3.333 

237.8 

68.0 

0.541 

96.13 

0.152 

20.t7 

27.93 

n .w 

35.5 

100.7 

452w6 

703147 

0.0022 

0.0025 

8.8 



Pisnl. SCEHEGS 
Dah: 115101 

PARAMEER 

Pdwm.dby: ' JR.BD Ted NoJTyp.: PARllCUATE 121215 MW. WlTH UREA 
Sunpl. LosaGon: UNIT 1 STACK SlsrVS~op lime: 1oWl2056 

SVMBOL 

R 
L 
W 
A(S) ( 

VALUE 
(de.) 

0.360 
0.8400 
1.0340 
29.90 

-0.380 
24 

w.w 1 

123.00 
0.00 
0.00 

330.06 ) 

821.14 
015.20 

94.07 ) 

364.7 
17.168) 

Finn and pre-Fila Reside Particdale Wl. (pm) 
Told Cond.n,abl. Pmticuhl. W. (Om) 
TOW PMisUal. W. (om) M(P) ( 0.0123) 

0 2  bncmbation (by CEM) ?4 0 2  5.0 
COZ bncenbation (by CEM) x c02 9.2 
CD bnsmbalion (by CEM) % co 0.374 
N2 bncmbation (by dil(.) X N Z  ( 85.43)  

0.0036 
0.0087 

ISunplel dClockI Vdoeily 1 Dri+ce. I Stack I G S  M.1.l 1 SoRT(dP) I 
I Poinl I Tm. I Head. dP I M.lr.dH I Temp I Temp (depF) I I 
I I I (mHM) I (inHM) I (d.gF) I in I out I I 

I I ---- +-----I ----- -+ ----- +--- ---- + ----_ -+ ----- + ---_--. 

I 3 I 4 I 0.25 1 2 . M  1 237 1 72 I 63 I 0.5oOo I 
I 4 I 4 1  0.201 3.301 237 I 74 I M I  0,53851 

I 6 I 4 I 0.24 I 2.74 I 236 I 75 I 
I 8-1 I 4 I 0.24 I 2.72 I 235 1 65 I 
I 2 I 4 I 0.26 I 2 .w I 237 I 72 I 65 I O.MO0 I 
I 3 I 4 I 0.25 I 2.85 I 237 I 75 I 65 I 0 . m  I 
1 4 I 4 I 0.25 I 2.85 I 237 I 75 I 65 I 0 . m  1 
I 5 I 4 I 0.29 I 3.31 I 237 1 76 I 65 I 0.5385 1 

62 1 0.5831 I I 3 I 4 I 0.34 I 3.84 I 237 I 66 I 
I 4 I 4 I 0.36 I 4.07 I 238 I 70 I 62 I 0.MWD I 
I 5 I 4 I 0.35 I 3.97 I 237 I 71 I 62 I 0.6016 I 

I D-1 I 4 I 0.30 I 3.39 1 237 I 66 I 64 I 0.5477 1 

I 3 I 4 I 0.36 1 4.10 I 237 1 73 I 64 I 0.6oOo I 

I I I I I I I I 0 . W I  
I 0.ww I I I I I I I I 

I I I I I I I I 0 . W I  
I I I I I I I I 0 . W I  

I I ----+----.+-----+- ---- +-------+--- --+ ---_- + ____-_. 
ITOTALSl 06 I 7.12 I 80.82 I 5603 I 1709 I 1530 I 13.0360 I 

/ A- l  I 4 I 0.24 I 2.70 I 238 I 64 I (14 1 0.4690 I 
2 I 4 I 0.24 I 2.72 I 237 I 63 I 0.4699 I 

I 5 I 4 I 0.31 I 3.54 I 237 1 75 I 64 I 0.5568 I 
64 I 0,4890 1 
85 I 0.4899 I 

I 6 I 4 I 0.24 I 2.74 I 238 I 771 66 I 0.4890 I 

6 4 1  6 2 )  0.5831 1 
/ C - i  I 4 I 0.34 I 3.82 I 238 I 62 I 62 I 0.5831 1 

4 I 0.34 1 3.82 1 238 I 

1 6 I 4 I 0.31 I 3.52 I 237 1 72 I 63 I 0.5568 I 

I 2 I 4 I 0.33 I 3.75 I 238 1 72 I (u I 0.5745 I 

I 4 I 4 I 0.34 I 3.67 I 236 I 73 I 64 I 0.5831 I 
I 5 I 4 I 0.34 I 3.87 I 237 I 74 I 64 I 0.5831 1 
I 6 I 4 I 0.31 I 3.53 I 238 I 75 I 65 I 0.5568 I 

FIELD DATA AVERAGES 

AvpV.locilyH.ad (in HZD) 

Avg OMc. M.1.r Rmdng (in H20) 

Avg StackT.mpnalur. (d.pO 

Avwspe M d r  Tmmpwdur. (d*gF) 

Avg SQRT(d') 

CALCULATEDVALUES 

M.1.r Volvnv (*Id. CY. ll.) 

Stack Gas W l l r  Vapor Propatbn 

Mol. Wl.. Stack G u  Dry 

Mol. Wl.. Slack G u  We1 

Abr Stack R.rrur. (in Hg) 

Avg StackVeiosily iiVs.e) 

Irokinetidty (%) 

Stack Gas STD V d  F l a  (dsdm) 

Achlal Stack Gar Vol Flow (acfm) 

Particisrld. Loadhg. dry Igrldrd) 

P&itisdll. Lcadkg. dry @3% 0 2  (gr1du;r) 

Partiedale Emisdon Rd.(lb/ht) 

0. !a 
3.368 

237.2 

67.5 

0.54: 

98.2 i 

0.1.: 

20.! 7 

27.C4 

29 86 

25 % 

l e '  3 

455::z 

704901 

0.w19 

0.0022 



ISOKlNmC PERFORMANCE WORKSHEET AND PARTICULATE CALCUATIONS 

Plant: SCE HBGS Pr(orm.dby: ' JR.BD T d  Nollyp.: PARTICUATE #I1110 MW BASELHE 
D.I.: i n n 4  Sample Losotion: UNIT 1 STACK SIarVStop lima: 0257W57 

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES 

Fin" m d  pm-Filu Rerid. ParticJal. WI. (om) 
TOM Condensaki. Particulate Wt. (gm) 
TOW Partidale WI. (pm) M(P) 

0 2  Cancmbotion (by CEM) 
COZ Conc.nbation (by CEM) 
CO Cans.nbation (by CEM) 
N2 Consenbation (by dB.) 

% 0 2  
% c o 2  
% co 
% NZ 

( d e . )  

0.425 
0.04 

1.034 
30.21 
-0.40 

24 
06.00 ) 

123.00 
0.00 
0.00 

330.08 ) 

04.04 
167.41 
73.37 ) 

251 .O 
11.815) 

0.0045 
0.W67 
0.0112) 

5.0 
8.6 

0.211 
85.29 ) 

Avg Vmlosky Head (in H20)  

Avg Oil s .  M d r  Readhg (in H20) 

Avo Slack Tempuahlr. (dogF) 

Avuag. Melr Tmpratur. (d.gFj 

Avg YjRT(d7 

CALCULATED VALUES 

Mew Volum. (rld. CY. n.) 

Slack Gar Walm V&pm P r o p c h n  

Mol. WI.. Suck G u  Dry 

Mol. w1. Slack Ga% W.1 

Ab. Slack Pmssun (in Hp) 

Avo Slack Vdosky Wsu) 

Isokin.ti&y (%) 

Suek G u  STD Vol Flow (dsdm) 

I\chld Slack GM Vol Flow ( a h )  

Partidal. Londnp. dzy ( p r l d d j  

.j A-; 

I 4  
1 5  

I 4  
1 5  
1 6  
I D - l  
1 2  
I 3  
I 4  
1 5  
I 8  
I 
I 
I 
I 1 ___-  
I TOTAL! 

4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
I 
I 
I 
I 

0.08 I 
0.08 I 
0.09 I 
0.10 1 
0.09 I 

0.08 I 
0.08 I 
0.00 I 
0.08 I 
0.08 1 

0.08 1 
0.12 I 
0.11 I 
0.11 I 
0.11 I 
0.09 1 
0.08 I 
0.00 1 
0.09 I 
0.12 I 
0.12 I 
0.00 I 

I 
I 
I 
I 

0.07 I 

0.07 I 

1.71 
1.71 
1 .94 
2.16 
1.95 
1.52 
1.72 
1.73 
1 .w 
1.75 
1.76 
1.54 
1.71 
2.57 

2.35 
2.38 
1 .e4 
1.71 
1 .93 
1 .M 
2.58 
2 . s  
1.03 

192 
103 
192 
I 92 
192 
102 
192 
102 
102 
101 
190 
190 
102 
102 
101 
192 
101 
1 W  
193 
103 
102 
102 
102 
102 

----- 
4w2 

0.2828 I 

0 . m  I 

0.2828 I 
0.2828 I 
0 . m  I 
0.2828 I 
0.2828 1 
0.264 I 
0.2828 I 
0.3464 1 

0.3WO I 
0.3182 1 

0.2646 I 

0.3317 I 
O.UI7 I 
0.3317 I 
0.3WO 1 

0.3WO I 
0.3WO I 
0.3464 I 

0.3WO I 

0.2828 I 

0.3464 I 

0 . m  1 
o.oo00 1 
0 . m  I 
0 . m  I 

0.002 

1.975 

:!,1,8 

.\e1 

302 

:.18 

31 

1.61 

?.OS 

.A18 

19.0 

02.2 

,7134 

- 6208 

W22 

0028 

5.0 



PARAMETER SYMBOL 

Film sndp.-Filn Residue Pouticdal. W. [em) 
Told Condenrabl. Pdticuhl. W. (em) 
TOW Pdzl la l .  W. (om) M W  ( 

0 2  Conc.nb&n (by CEM) % 0 2  
C 0 2  Conconbation (by CEM) % c o 2  
CO Coneonbation (by CEM) %co 
N2 Conc-nbatien (by dft.) XNZ ( 

Isunpl. 
I Point 
I I - - -_  

I 3  
I 4  
1 5  
I 6  

I 3  
I 4  
1 5  
I 6  

1 3  
I 4  
1 5  
1 6  

1 3  
I 1  
1 5  
I 6  
I 
I 

I A-l 

I "-: 

I "-: 

1 "-: 

I _ _ _ _  
I TOTAL! 

4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  4 1  

4 1  
4 1  
4 1  

4 1  
4 1  

4 1  
4 1  
4 1  

4 1  

4 1  
4 1  
4 1  

4 1  

4 1  

4 1  

4 1  

I 
I 
I 
I 

0.09 
0.00 
0.00 
0.10 
0.09 
0.08 
0.09 
0.08 

0.09 
0.08 
0.07 
0.10 
0.10 
0.11 
0.10 
0.1 1 
0.09 
0.10 
0.11 
0.12 
0.11 
0.12 
0.m 

---+ 
06 I 2.31 

T.rINo/Typ.: PARTlCUATE X2/110 MWBASELME 
S(nrtls1ap lime: 0510/0710 

VALUE 
(cde.) 

0.425 
0.84 

1.034 
30.21 
-0.10 

24 
06.00 ) 

123.00 
0.00 
0.00 

J3o.w ) 

167.70 
242.48 
74.69 ) 

259.6 
12.219) 

0.0028 
0 .mo 
0.0095 ) 

5.9 
8.6 

0.211 
65.29 ) 

FIELD DATA AVERAGES 

Avo V d a i i q  Head (in Hx)) 

Avg Oilc. Mdw Reading (in HZO) 

Avo StaskT.mpnahu. (d.gFj 

Avwap. M.Ir T.mpwahm (d.gF) 

Avg SORT(@) 

CALCULATED VALUES 

M.tr Velum (dd.su.fl.) 

Stack Gar W.tr  Vapu Prop&" 

Mol. W.. Stack Gar Dry 

Mol. W, Slack G u  We1 

Abr Stack Pwssun (in Hg) 

Avo S*k Vdosilq (Ws.c) 

Isokin.tieity (%) 

Slack Gar STO Vol Flow (didm) 

ktud Stack Gar Vol Flov (acfm) 

Pwtidal. Loadirg. d r y  (gr/du() 

60 
63 

1.w I 180 I 07 
2.18 I 190 I 68 
1.96 I 190 I 37 

1.01 I 191 1 60 

1.w I 101 I 69 
1.06 I 191 I 60 

1.52 I 101 I 69 

1.95 I 194 I 
1.95 1 189 I 

1.74 1 191 I 68 

1.74 I 101 I 64 

1.74 I 101 I 69 

2.15 I 100 I 57 
2.17 I 189 I 63 

2.18 I 
2.40 I $84 I 6d 
1.97 I 185 I 66 
2.16 I 187 I 58 
2.39 1 187 I 63 

2.62 1 187 I a7 

63 
l e e '  186 I 67 

2.39 I 

2.60 1 187 I 65 
2.39 I 186 1 65 

2.19 1 186 I 70  
I I 
I I 
I I 
I I -----+ --__-- -+ 

50.21 I 4529 I 1- 

60 
50 
59 
59 
59 
59 
59 
50 
59 
59 
50 
58 
57 
57 
56 
56 
56 
5a 
56 
56 
56 
56 
56 
56 

1382 

0.3Dw 
0 .3W 
OJOOO 
0.3162 
0.3000 
0.2828 
0.3WO 
0.2828 
0.3000 
0 . W  
0.2828 
O.zM8 
0.3162 
0.3162 
0.3317 
0.3182 
0.3317 
0.3WO 
0.3162 
0.3317 
0.5464 
0.3317 
0.5464 
0.3162 
0.oWO 
0.0000 
0.oOW 
0.oOW 

7.4299 
-____ 

4 

2.092 

188.7 

61.5 

0.310 

7P.11 

0.1: * 

29.' I 

21 

3' 

1: 

1 C,' 

O(s) = 274' 

O(a) = 385:'B 

C(rr1Q = 0.0018 

= 0.0022 



ISOUINETlC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS 

P d u m e d b y :  ' JR.BD 
Sam~l. Lesdon: UNIT 1 STACK 

PARAMETER SYMBOL VALUE 

Bwom.Dis Pr.rsv. (in Hg) 
Stack Pr.rsut. (in H20) 
X d Sample Poink 
TOW SamplingTim. (min) 

I A - 1  

I O  

1 3  
I 4  
1 5  
I 6  
I D-1 
1 2  
I 3  

I c-l 

I 4  
I 5  
I 8  
I 
I 
I 
I I _ _ _ -  
1 TOTAL! 

4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  

I 
I 
I 
I 

0.07 
0.08 
0.09 
0.10 
0.09 
0.07 
0.07 
0.09 
0.11 
0.09 
0.10 
0.07 
0.09 
0.11 
0.11 
0.11 
0.11 
0.04 
0.10 
0.11 
0.11 
0.11 
0.11 
0.10 

1.49 I ZMI 

1.03 1 1W 
2.14 I 199 
1.93 I 198 
1.50 I 198 
1.48 I 1 oe 
1.02 I 198 

1.71 I 1 OG 

2.37 I 197 
1.85 1 197 
2.16 I 197 
1.51 I 197 
1.01 I 202 
2.33 I 205 
2.34 I 203 
2.35 I 203 
2.35 I 203 
1.03 I 202 
2.13 I 202 
2.35 I 202 
2.36 I 202 
2.36 I 2Ql 
2.36 1 201 
2.15 I 200 

I 
I 
I 
I ---_ + _-_--- 

49.02 1 4803 

(CalC.) 

0.425 
0.84 

1.034 
30.21 
-0.40 

24 
I 0 s . W )  

123.00 
0.00 
0.00 

( uo.06) 

031.19 
1005.58 

( 74.39) 

265.4 
( 12.402) 

0 . W 5  
0.0050 

( 0.0124 1 

5.8 
6.7 

0.237 
( 85.26) 

.. 
58 

70 I 58 
70 I 58 

5 8 1  
61 I 
64 I 
67 I 

61 I 81 

60 I en 
69 I 81 

71 I 59 
50 
58 
58 
59 

58 I 59 
68 I 59 

67 I 60 
69 I 60 

69 I 60 
I 
I 
I 
I 

1576)  1414 

0.2646 
0.2828 
0.3000 
0.3162 
0.3000 
0.2M6 
0.2646 
0.3000 
0.3317 
0.3oOo 
0.3182 
0.2640 
0.3oOo 
0.3317 
0.3317 
0.3317 
0.3317 
0.3000 
0.3162 
0.3317 
0.3317 
0.3317 
0.3317 
0.3162 
0.0000 
0.0000 
0.MXK) 
0 . W  

7.3010 
_ _ _ _ _  

FIELD DATA AVERAGES 

Avg VmI~ciIy Head (in H20)  

Avg Oribs. MeIW R.adkg (in HZO) 

Avg SlackT.mpnaihu. (de90 

Avrap. M.tr T.mpwalur. (d.gF) 

Avg SORT(*) 

CALCULATED VALUES 

M.IW VOIU~U (.id. CU. n.) 

Slack Gas W a t r  V . p u  Piopulbn 

Mol. Wi.. Slack Gas Dry 

Mol. Wi.. Slack Gas Wet 

Abr Stack Pinrue (in lip) 

Avp SlackVdaity 0Ws.c) 

Irokin.tidy (%) 

Stack Gas STD V d  Flow (dadm) 

Achral Stack Gar Vol Flow (aclm) 

P.rticdlt. Lciadng. dry (gdduc) 

P.rtisd.1. Loadmp. dry @3% 0 2  ( g r i d 4  

Puticdal. Emidon Rat.(lblhr) 

0.095 

2.043 

200.1 

62.3 

0.308 

76.67 

0.157 

Z8.t: 

28.C: 

30.: i 

11.5 

10:.1 

a(.) - 280438 

O(4 = 3 8 w 7  

C(*rlQ = 0.0024 - 0.0029 

E(p) = 5,O 



ISOKINEnC PERFORMANCE WORKSHEET AND PARTICULATE CALCULAllONS 

Plant SCEHEGS 
Dale: 1/6/04 

Pn(wm.d by: JR. ED TStNOJTYPO: PARTICUATE #Z/llb MW. WlTnUREA 
Sample Losation: UNIT 1 STACK S W S t o p  Tim.: 2323/0123 

PARAMEER SYMBOL VALUE FIELD DATA AVERAGES 

I A-il 
I 31 
I 4 1  
I 5 1  
I 6 1  
I 0-11 

2 1  1' 3 1  
I 4 1  
I 5 1  
I 61 

I 3 1  
I 4 1  
I 51 
I 8 1  

I 31 
I 4 1  
I 5 1  
I 6 1  
I I 
I I 
I I 
I I 

I c-i; 

I O - i I  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

V.locitv I OMC. 
+.ad. dP I M.lr.dH 
(in ~ 2 0 1  I (in wo) 

-+ 

0.07 I 
0.08 1 

0.08 I 
0.06 I 
0.08 I 
0.07 I 
0.07 I 
0.08 i 
0.06 1 
0.08 I 
0.09 I 
0.06 I 
0.09 I 
0.10 I 
0.11 I 
0.11 I 
0.10 1 
0.09 1 
0.08 I 
0.09 I 
0.11 I 
0.11 I 
0.10 I 
0.09 I 

I 
I 
I 
I 

1.73 
1.52 
1.74 
1.75 
1.75 
1 .Y 
1.50 
1.72 
1.73 
1.73 

1 .30 
1.93 
2.15 
2.38 
2.30 
2.19 
1.97 
1.73 
1 .04 
2.38 
2.38 
2.16 
1.05 

- 
Slack 
Temp 
ld*oF) ----_ 

193 
105 
195 
103 
103 
102 
107 
198 
107 
197 
197 
107 
197 
197 
107 
107 
198 
1 w  
103 
104 
104 
195 
107 
197 

---__ 
4804 

( d e . )  

0.425 
0.84 

1.034 
30.21 
-0.40 

24 
( W.00) 

123.00 
0.00 
0.00 

( 330.06) 

6.20 
70.60 

( 73.40) 

221.9 
( 10.445) 

0.0046 
0.0136 

( O.Ol82) 

5.8 
8.7 

0.237 
( 85.26 ) 

0.2828 
0.2646 
0.2828 
0.2828 
0.2828 
0.2646 
0.2640 
0.2828 
0.2828 
0.2828 
0.3000 
0.2449 
0.3000 
0.3162 
0.3317 
0.3317 
0.3182 
0.3000 
0.2828 
0.3000 
0.3317 
0.3317 
0.3162 
0.3000 
O.oo00 
O.oo00 
0.0000 
0.0000 

Avg Volcdy Hetad (in H2O) 

Avo Orfic. M e l r  Reading (in H20) 

Avg StaskTmpmalur* (degF) 

Avmage Met* Tempnature (deQF) 

AVQ SORT(cP) 

CALCULATEDVALUES 

M h  Volurm (sld. eu. n) 

Slack Gat W a l r  Vapo, PropOrtDn 

Mol. M.. Slack Gar Dry 

M d .  WL.. S i s k  Gar Wet 

Abr Stack Pr=s.w. (in Hg) 

Ayg Stack Volocily (Wsec) 

lkokinetidly (X) 

Stack Gar STD V d  Flow (dtdm) 

Actual Stack G u  V d  Fkw (h) 

Puticdat. Loading. dry (grldut)  

1.896 

105.6 

6 4 8  

0.295 

77.42 

0.11 

20.E 

28.:: 

m.:i 

16 5 

10: . 
2632L- 

O(J = 367762 

C(r std) = 0.0036 - O.OM3 



ISOKlNmC PERFORMANCE WORKSHEET AND PARVCULATE CALCILAllONS 

Plant: SCE HBGS 
Data: ll8104 

PARAMETER 

Buom.his Pie r rue  (in Hg) 
S l x k  P i n r u m  on HX)) 

Told Smplingl im. (min) 
a o( sunpi. poin& 

Pwtwmedby: ' JR.BD 
Sunpl. Location: UNIT 1 STACK 

SYMBOL VALUE 

Slack (Duct) Dimmtionr (in): 
Radi- (dround) R 
L.ngth (d,.CtMgulEr) L 
Whdm (d,.slAn*"tw) W 

Pu.adSlack(cqn) 

G- Me1.r Initid R.adhg (cu n) 
Gas M . l r  Find Rmding (CY e) 
Net Gar Sunpl. Volume (cu ft) 

Vol d Liqtid CO1I.cI.d (ml) 
Vol d Liq @ S1d. Condr. (ssq 

V(m) 

W )  
V(W .Id) 

Fillu and pr.-FiIn Residue Particrld. WL (om) 
Told Condenslbl. Pediculate wt. (gm) 
TOW Pu t i cdah  W. (Om) 

0 2  Concenbation (by CEM) 
CO2 Concenbation (by CEM) 
CO Concanbation (by CEM) 
NZ Concenbation (by dN.) 

M (PI 

% 0 2  
% coz 
% co 
% NZ 

I 31 

I 51 
I 6 1  

I 31 
/ B-i: 
I 41 
I 51 
I 6 1  

I 31 
I 41 

I 01  

I 3 1  
I 41 
I 51 

I c-i; 

I D-l! 
I 51 

I 6 1  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
1 
4 
4 
4 
4 
4 
4 

0.04 1 

0.04 I 
0.04 1 

0.04 I 
0.03 I 
0.04 1 
0.01 I 
0.01 I 
0.03 I 
0.03 I 
0.04 1 

0.05 I 
0.04 I 
0.04 I 
0.03 1 
0.04 I 

0.04 I 

0.04 I 

0.04 I 

0.04 I 

0.04 1 

0.04 I 

0.05 I 

0.04 I 
I 
I 
I 
I 

1.57 
1.58 
1 .58 
1 .58 
1 .58 
1 .58 
1.17 
1 .58 
1.59 
1 .58 
1.19 
1.19 
1.55 
1 .58 
1.96 
1.57 
1.58 
1.19 
1.57 
1.58 
I .58 
1.97 
1.58 
1.58 

- 
Slxk 
Tamp 
(d.90 _-___ 

175 
175 
170 
175 
176 
175 
175 
175 
I74 
175 
175 
174 
175 
175 
176 
176 
170 
1 75 
174 
176 
176 
176 
176 
175 

_---- 
4200 

(CdC.1 

0.492 
0.84 
1.034 
30.16 
-0.35 

24 
W.W) 

123.00 
0.00 
0.w 

330.06 ) 

381.81 
447.53 
65.71 ) 

225.9 
10.633) 

0.0044 
0.0034 
0.0078 ) 

6.4 
8.3 

0.254 
85.05 ) 

Gas Mew I SORT(d0 
Temp (d*gF) I 
in I out I 

0.2OW 
0.2wO 
0.ZwO 
0.2wO 
0.2OOO 
0.2wO 
0.1732 
0.- 
0 . m  
0 . m  
0,1732 
0.1732 
0.2004 
0 . 2 W  
0.2234 
0.2wO 
0.20W 
0.1732 
0.2wO 
0 . 2 W  
0.ZwO 
0.2238 
0.2WO 
0.2WO 
O . O w 0  
0.ww 
0.oow 
0 . W  

7-1 NoJTyp.: PARVCUATE a1165 MWBASELINE 
S w S t O p  Tim.: 021Z/MI 2 

FIELD DATA AVERACES 

Avg Vmloshy Head (in H20) 

Avg Ori6c. Meln Reading (in HZO) 

Avg SlackTwnpratYm (dogF) 

A v r a p .  Motu Tempralw* (d*pF) 

Avg SORT(&') 

CALCVLATEO VALUES 

M.1.r Volum. (.Id. cu. fl.) 

Slack Gas Walr Vapm P r o p d m  

Mol. W., Slack Gas Dry 

Md. W.. Sllsk Gar W.1 

Abt  Slack P r n r w  fin Hg) 

Avg Slack VdoSiQ m/s.c) 

Irokin~tidh/ (%) 

Stack Gas STD Vol Flow (dtdm) 

Aslud Slack Gar Vol Flow (ash) 

Putisdal. Loading. dry (grlduf, 

Particrllt. L ~ d i l g .  d r y  @3% 02 ( g r I d 4  

PnrtisJal. Emision RWlblhr) 

< 

0.030 

1 .u3 

175.3 

57.1 

0.108 

70, 6 

0.7 2 

8. 8 

2E ' 5 

3: ' 3  

._.  .-,a 

li'i.5 

176983 

243453 

0.W17 

0.0021 

2.8 

. .  



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATlONS 

Plml: SCE HBGS Pdmmed by: ' JR. 00 
oat.: 1 l W  Samph Location: UNIT 1 STACK 

PARAMETER SYMBOL VALUE 
(CalC.) 

Gar M.Iw initial Rmadng (CY n) 
Gu M.tr final Rending (sun) 
N.1 G u  S u n p b  Volume (cu n) V(m) 

Vol dLlql id Cotk1 .d  (mo v w  
Vol d Liq @ SU. Conds. (sen V(W 'td) 

Finn and p m - F i I r  Reri&*l. Putiedal. WL. (pm) 
TOW Condmulbl. PuticuQto Wt (gm) 
TOW Putisli.1. WL (om) WP) 

02 Conconbetion (by CEM) x 02 
C02 Coneenbation (by CEM) x COZ 
CO CMs~bat ion (by CEM) x co 
N2 Conconbakm (by dm.) $4 NZ 

lsunpll 
I Point 
I I____ 

1 2  
I 3  
I 4  
1 5  
I 6  
I 0-1 
I 2  
I 3  
1 4  
1 5  
I 6  

1 3  
I 4  
1 5  
I 6  
I 0 - 1  
1 2  
I 3  
I 4  
1 5  
1 6  
I 
I 
I 
I 
I ---- 

I A-1 

I "-: 

I TOTALS 

4 1  

4 1  
4 1  

4 1  

4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  
4 1  

4 1  

4 1  
4 1  

4 1  

I 
I 
I 
I 

0.03 
0.01 
0.01 
0.01 
0.04 
0.03 
0.01 
0.04 
0.01 
0.05 
0.04 
0.03 
0.03 
0.01 
0.04 
0.04 
0.03 
0.03 
0.04 
0.05 
0.05 
0.04 
0.04 
0.01 

---+ 
W I 0.93 

0.402 
0.84 

1.034 
30.16 
-0.35 

24 
I W.00) 

123.00 
0.00 
0.00 

( 330.06) 

440.50 
514.60 

( 65.02) 

227.0 
( 10.727) 

0.0028 
0.0045 

( 0.0073) 

6.40 
8.30 
0.254 

( 85.05) 

1.18 1 172 
1.58 I 175 
1.58 1 174 
1.50 I 173 

1.20 1 172 
1.50 I 171 
1.59 1 174 
1.59 I 175 
2.00 I 174 
1.64 I 173 
1.20 I 173 
1.19 1 172 
1.59 I 175 
1.50 1 175 
1.59 I 173 
1.10 I 173 
1.10 1 172 
1.57 1 172 
1.07 I 1 73 
1.07 I 173 

1.57 I 173 
1.57 I 172 

1.60 I 173 

1.57 1 174 

I 
I 
I 
I ---- + - -____ 

36.86 I 41% 

54 
60 
64 

60 
71 
57 
87 
60 
70 
71 
71 
59 
66 
e6 
M 
62 
50 
54 
57 
58 
58 
58 
57 

a7 

I508 

54 
54 
54 
55 
% 
57 
M 
58 
58 
58 
58 
50 
58 
50 
58 
56 
55 
54 
u 
52 
51 
51 
50 
50 

1324 

5r i i zP )  

- _ _ _ _  
0.1732 
0.xXx) 
0 . 2 W  
0 .2W 
0.2oOo 
0.1732 
0 . m  
0 . 2 W  
0 . W  
0.2228 
0.2Wo 
0.1732 
0.1732 
0.2Wo 
0 . m  
0.2oOo 
0.1732 
0.1732 
0 . m  
0.2228 
0.2228 
0 . m  
0.2oOo 
0 . m  
0 . W  
0 . W  
O.oo00 
0 . W  

4.7101 
----_ 

7-1 NoJTyp.: PARTICUATE # Y 6 5  MWBASELINE 
SLvVStop Tinu: 0428lW28 

FIELD DATA AVERAGES 

AVO VolocW H u d  (In H X ) )  

AVp Or6co M.(* R m d n p  (In H a )  

AVO Slack Tompnalur. (d.pF) 

Avrag. Mat1 TempnaNr. (degF) 

Avg SORT(*) 

CALCUTEDVALUES 

M& Velum. @Id, CY. n.) 
Slack G u  W d r  Va+m Propportion 

Md. Wt. Slack Gas Dry 

Mol. Wt. Sack Gas Wat 

Ab* SLackPrarlln (InHp) 

Avo SlackV.loci+yyVr.s) 

1.okiin.Ijcitj (%) 

Slack Gas STD VoI flow (drdm) 

AcM Slack Gu Vol F l w  (acfm) 

P&da(. Leadig. d r y  ((r/dld) 

Puticli.1. L ~ d h g .  dry@% 0 2  (prldul) 

PUticd.1. Emirda R d q l b h )  

dP(avg) = 0.0 0 
dH(avg) = 1.338 

T(*avg) = 173.2 

T(mavg) = 50.0 

= 0.166 

V(m.td) = 6:.17 

0(WO) = 0 M 

M(dJ = Z 18 

M(s) = 28.L3 

P(s) = 30.13 

V(* ."g) = 12.2 

"61 = 102.8 

O(r) = 1757OC 

O(a) = 241659 

C( t  .Id) = 0.0016 

= 0.0020 



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS 

Plat: SCE HBGS 
Dale: ln,w 

T.~I NOJT~~.: P m n c u A E  #1/65 MW. wlm UREA Pdormed by: JR. BD 
Sample Location: UNIT 1 STACK SbvuOp Time: 2108l2308 

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES 

TOW Ssmplingnm. (mi") (*.la) 

Stack (Dud) Dimension* On): 
Radius (iround) R 
L."W (H ,.stSneu1w) L 
Wodh ( i r u h n g u k )  W 

PveadStack (sqn) A($) 

Gas Maw IniW Rwdng (sun) 
G u  M.1w Find Reading (cu fl) 
N.1 Gar S.mpl* Volume (cu h) 

Vol d Liqtid COIIu1.d (ml) 
Vol d Liq @ Sld. Condr. (rsq 

V(m) 

W e )  
V(W .1q 

Fill- and pra-fitn R.sidr. PutisJ.1. wt. (gm) 
TOW Cond.nmt4. Putisuhl. wt. (gm) 
TOW PwticUal. wt. (gm) M(p1 

0 2  Consenbation (by CEM) % 0 2  
CO2 Concenbation (by CEM) 96 c o 2  
CO Concenbation (by CEM) % co 
N2 Consenbalbn (by ddf,) % NZ 

I 4 1  
I 5 1  
I 6 1  

I 3 1  
I 4 1  
I 5 1  
I 6 1  

I 31 
I 4 1  
I 5 1  
I 6 1  

I 3 1  
I 4 1  
I 5 1  
I 6 1  
I I 
I I 
I I 

I B-;l 

I c-i l  

I D-iI 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

0.04 
0.04 
0.05 
0.05 
0.04 
0.03 
0.04 
0.03 
0.04 
0.04 
0.04 
0.03 
0.03 
0.04 
0.04 
0.05 
0.05 
0.04 
0.03 
0.04 
0.04 
0.04 
0.04 
0.04 

0.95 

1 .% 
1.56 
1 ,$e 
1.97 
1.58 
1.18 
1.57 
1.18 
I .57 
1.57 
1.58 
1.18 
1.17 
1 .M 
1.57 
1 .w 
1.97 
1.57 
1.16 
1.55 
1 .M 
1.56 
I .56 
1.57 

37.22 

- 
Slack 
Tamp 
( d 4 l  _ _ _ _ _  

178 
182 
181 
181 
181 
181 
178 
179 
180 
181 
1 80 
1 60 
182 
I83 
183 
183 
182 
182 
185 
184 
184 
184 
183 
182 

4359 

(SJS.) 

0.492 
0.84 

1.034 
30.16 
-0.35 

24 
w.OO ) 

123.00 
0.00 
0.00 

330.06 ) 

250.99 
316.18 

65.19 ) 

241.8 
11.372 ) 

o.ow1 
0.W49 
0.0140 ) 

6.4 
8.3 

0.269 
85.03 ] 

- 
GU 

Tmmp 
in 

56 
62 
65 
88 
69 
67 
59 
65 
64 
M 
86 
85 
60 
64 
65 
67 
67 
68 
55 
57 
61 
63 
65 
67 

1531 

55 I 
=I 
55 I 
57 I 
57 I 
57 I 
91 
M I  
M I  
56 I 
57 I 
57 I 
57 I 
551 
M I  
57 I 
57 I 
57 I 
55 I 
55 I 
55 I 
55 I 
55 I 
56 I 

I 
I 
I 
I 

0 . m  i 
0.- 1 
0.2238 I 
0.2233 I 
0 . m  1 

0 . 2 m  1 

0 .2m I 
0 . 2 m  I 
0.2000 I 

0 . m  1 
0 . 2 m  I 
0.2238 I 
0.2238 I 
0 . m  1 

0.2000 I 
0 . 2 m  I 
0 . m  I 
0 . 2 m  1 
0 . 2 m  I 
0 . m  I 
0 . m  I 
0 . m  I 
0 . m  I 

0.1732 I 

0.1732 I 

0.1732 I 
0.1732 I 

0.1732 I 

0.040 

1.551 

:a11 

59.9 

198 

2.24 

'41 

3.58 

17.95 

30.13 

12.4 

103.1 

'I5270 

26208 

..0031 

0.0038 

E@) 4.7 



ISOKINETIC PERFORMANCE WORKSHEET AND PARllCLhATE CMCLLATIONS 

Plant: SCEHBGS 
0.1.: inw 

PAR-R 

P u t u m e d  by: JR.BD 
SMph Losntion: UNIT 1 STACK 

SYMBOL VALUE 
(CdC.)  

I A- i I  

I 0-4 

I 

I O-;; 

I 31  
I 4 1  

I 81 

I 31 

I 51 
I 81 

I 51 

I 4 1  

I 3 1  
I 4 1  
I 51 
I 6 1  

I 3 1  
I 4 1  
I 51 
I 6 1  
I I 
I I 
I I 
I I 

4 
4 
4 
4 
4 
4 
4 
1 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

0.03 
0.03 
0.04 
0.03 
0.03 
0.03 
0.04 
0.04 
0.04 
0.03 
0.04 
0.03 
0.04 
0.04 
0.04 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.03 

0.90 

1.17 I 175 I 52 
1.17 I 178 I 55 
1.58 1 178 I 59 
1.18 1 178 I 82 
1.18 I 178 I 63 
1.18 I 178 I M 
1.57 I 175 I 54 
1.58 I 177 I 83 

a7 1.58 I 177 I 
1.19 I 177 I 
1.58 I 177 I 
1.57 I 175 I 58 

1.08 I 178 I 67 

1.58 I 176 I 85 
1.57 I 175 I 57 
1.57 I 178 I 82 
1.58 I 178 I 64 

1.18 I 177 I 65 

68 
67 

1.19 i 178 1 69 

1.58 I 177 I 62 ~ 

1.58 I 178 I 

1.98 I 178 1 66 

1.58 1 178 I 65 
1.58 I 178 I 65 

35.46 1 4252 1 1503 

32 
52 
52 
52 
53 
53 
53 
54 
54 
54 
54 
56 
55 
M 
58 
58 
M 
50 
55 
55 
55 
55 
55 
55 

1304 

0.1732 
0.1732 
0 . W  
0.1732 
0.1752 
0.1732 
0 . W  
0.2wo 
0.2wo 
0.1732 
0 . W  
0.1732 
0.2wo 
0 . W  
0 . W  
0.2236 
0.2236 
0 . W  
0 . W  
0 . W  

0 . W  
0.2000 
0.1732 
0 . W  
0.0000 
0 . W  
0 . W  

4.6329 

0 .pW 

TOS~NOJT~O:  PmncuAm I M J  MW. wm UREA 
S W S I o p  lime: 233810138 

0.0 d) 
1.478 

177.2 

58.5 

0.103 

w.48 

0 ' 4 

2' .58 

: %  

: .13 

:2.1 

. 3 . 4  

Of*) = 1:1280 

O(a) - 238730 

C(S.Id) = 0.0021 

= 0.0025 



Ym-fwwf t= 
TRAVERSE POINT LOCATION FOR 

CIRCULAR DUCTS 

I t  
Sampling Location &,r I 
Inside of Far Wall to Outside of 

Nipple (Distance A) 

inside of Near Wall to Outside of , . / j  
Nipple (Distance B) i? 

Stabc I.D. (Distance A, Distance E) 

Nearest Upstream Disturbance 

Nearest Downstream Disturbance 

Calculator Schematic of Sampling Location 

FORM 52rOM 715 
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A I R  M E 4 S U R E M E N T  S E R V I C E S .  I l i C  

Ir M25-018-FR 

February 1, 1994 

Mr. Chad Garretson 
Acurex Environmental Coporation 
555 Clyde Avenue 
Mountain View, California 94039 

RE. SCAQMD METHOD 25.1 RESULTS 

Dear Mr. Garretson: 

Please find enclosed the corrected results of the SCAQMD Method 25.1 testing you conducted 
on January 8, 1994. 

If you have any  questions concerning the results, please call me at (805) 498-8781. HORIZON 
appreciates the opportunity to provide Acurex Enviornmental with our services and we look 
forward to working with you again in the future. 

Sincerely, 

HORIZON AIR MEASUREMENT SERVICES, INC. 

Edward S .  Swede 
Air Quality Technician 

ES:lmg 

Enclosures 



Facility: ACCUREX 
Source: NA 
Job No.: M25-018 
Test Date: 118194 

CLIENT: 

SAMPLE ID 

Methane in Tank 
TNMHC,Tank (noncond.) 
TNMHC - condensables 
TNMHC - Total 
CO Concentration 
C02 Concentration 

Sample Parameters 
Tank # 
Trap # 
Sample Tank Vol. 
Initial Pressure (Pi) 
Initial Temperature 
Final Pressure (Pf) 
Final Temperature 
Sample Volume 
Analysis Pressure (Pa) 
Analysis Temperature 

ICV Volume 
ICV Final Pressure 
ICV Final Temp. 
C02 in ICV 
TNMHC.Trap(cond.1 
Stack Total TNMHC 

Method 25.1 Anaiysis 

ACCUREX 

65 UREA 65UREA 65 BASE 65 BASE FIELD BLANK 

7.4 7.7 7.9 7.8 < 1  
5.5 6.6 5.6 6.9 <1  

302.4 320.3 209 329 6 
307.8 326.9 214.3 336.1 5.6 
251 .O 263.0 270.0 270.0 <1 
537OG 67x10 63000 55700 40 

79 80 
23 14 

12.338 12.376 
110.0 2.5 

292 292 
602 708 
292 292 

8.02 11.53 
800 800 
292 292 

54 
12 

12.110 
2.5 
292 
591 
292 

9.41 
800 
292 

53 
' 41 

12.105 
2.5 

292 
545 
292 

8.67 
800 
292 

40 
22 

12.282 
5.0 

292 
530 
292 

8.52 
800 
292 

2.266 2.266 2.266 2.266 2.266 
800 800 800 800 800 
292 I 292 292 292 292 

1070.0 1630.0 867.0 1260.0 20.9 
302 320 209 329 6 
308 327 214 - 336 6 

NOTE: All hydrocarbon values are in terms of ppm, v/v, as methane. 

Horizon Air Massuremonl Ssrvics..'Ins. M25018A.XLS 



Facility: ACCUREX 
Source: NA 

Test Date: 1/8/94 
Job NO.: M25-018 

Method 25.1 Analysis 

TOTAL COMBUSTION ANALYSIS RESULTS 
CLIENT: ACCUREX 

SAMPLE ID 215 UREA 215 UREA 215 BASE 215 BASE 

Methane in Tank c1 <1 4 4 
TNMHC.Tank (noncond.) 7.8 6.5 6.7 11.4 
TNMHC - condensables 64.4 149.6 17 108 
TNMHC - Total 72.1 156.1 23.9 119.6 
CO Concentration 410.0 406.0 360.0 398.0 
C02  Concentration 58200 61900 59800 57200 

Sample Parameters 
Tank # 
Trap # 
Sample Tank Vol. 
Initial Pressure (Pi) 
Initial Temperature 
Final Pressure (Po 
Final Temperature 
Sample Volume 
Analysis Pressure (Pa) 
Analysis Temperature 

71 
34 

12.330 
2.5 

292 
517 
292 
8.38 
800 
292 

72 
42 

12.265 
2.5 

292 
527 
292 
8.50 
800 
292 

81 
13 

12.345 
5.0 

292 
548 
292 
8.85 
800 
292 

82 
17 

12.379 
5.0 
292 
507 
292 
8.21 
800 
292 

ICV Volume 2.266 2.266 . 2.266 2.266 
ICV Final Pressure 800 800 800 800 
ICV Final Temp. 292 292 292 292 
C 0 2  in ICV 238.0 561 .O 67.0 392.0 
TNMHC,Trap(cond.) 64 150 17 108 
Stack Total TNMHC 72 156 24 120 

NOTE: All hydrocarbon values are in terms of pprn, v/v, as methane. 

Horizon Air Measurement Services, Inc, MZSO19A.XLS 



Facility: ACCUREX 
Source: NA 
Job No.: M25-018 
Test Date: 118194 

TOTAL COMBUSTION ANALYSIS RESULTS 
CLIENT: ACCUREX 

SAMPLE ID 110UREA l l O W 0 E  11OB 
ue64 

SE 

Methane in Tank 
TNMHC.Tank (noncond.) 
TNMHC - condensables 
TNMHC - Total 
CO Concentration 
C02 Concentration 

Sample Parameters 
Tank # 
Trap # 
Sample Tank Vol. 
Initial Pressure (Pi) 
Initial Temperature 
Final Pressure (Pf) 
Final Temperature 
Sample Volume 
Analysis Pressure (Pa) 
Analysis Temperature 

ICV Volume 
ICV Final Pressure 
ICV Final Temp. 
C02 in ICV 
TNMHC.Trap(cond.) 
Stack Total TNMHC 

<I < I  
4.5 8.3 

140.5 168.0 
145.0 
255.0 
58200 

24 
43 

12.350 
5.0 
292 
533 
292 
8.61 
800 
292 

2.266 
800 
292 

534.0 
140 
145 

176.2 
266.0 
56200 

26 
91 

12.006 
5.0 
292 
512 
292 
8.04 
800 
292 

2.266 
800 
292 

596.0 
168 
176 

<I  
8.5 
271 

279.1 
217.0 
64400 

55 
80 

12.090 
2.5 
292 
553 
292 
8.79 
800 
292 

2.266 
800 
292 

1050.0 
271 
279 

NOTE: All hydrocarbon values are in terms of ppm, v/v, as methane 

0 BASE 

<I 
2.3 
171 

173.7 
35.7 

12400 

60 
20 

12.110 
2.5 
292 
591 
292 
9.41 
800 
292 

2.266 
800 
292 

712.0 
171 
174 

Horizon Air Measurement Services. Inc. M25019A.XLS 



I? i?"ix,, "-2 , Aemfi AA I",., 
,I".. 'e ,,?%, 23917 Craftsman Rd.. Calabasas. CA 91302 - (818) 223-3277 - F A X  (818) 223-8250 - .  

anvlronmental consultants 
laboratory services 

1070 
1630 
67.0 
392 
1050 
712 
238 
561 
534 
596 

1260 
867 

LABORATORY ANALAYSIS REPORT 

602 
708 
548 
507 
553 
591 
517 
527 
533 
512 
545 
591 

CO, CH4, CO2, &Total Gaseous Non-Methane Organics cM;NMO) 
Analysis in Tanks and Traps by SCAQMD Method 25 (FID/TCA) 

Report Date: January 18, 1994 ' 
Client: HorizordAcurex 

P.O. No.: Verbal 
Client Project No.: M25-018 

Source Location: Horizon 
Source Test Date: January 5, 7,8, & 10.1994 

Date Received January 12, 1993 
Date Analyzed January 12 & 13,1994 

90124-1 4 
90124-2 79 23 3 251 
90124-3 80 14 21 263 
90124-4 81 13 
90124-5 82 17 
90124-6 55 80 
90124-7 60 28 
90124-8 71 34 
90124-9 72 42 
90124-10 24 43 
90124-11 26 91 
90124.12 53 41 
90124-13 54 12 
90124-14 System blk. 

* reported in  ppmu 

38 360 
25 398 
13 217 
20 35.7 
5 410 

SB1 406 
29 255 
8 266 
18 270 
34 270 
26 

PI . Initial Pressure, mm Hg 
P2 - Final Pressure. mm Hg 

0 

< 1  
7.38 
7.74 
<1 
< 1  
< 1  
< 1  
< l  
e1 
<1 
< 1  

7.75 
7.88 

40.2 
5.37 
6.75 
5.98 
5.72 
6.44 
1.24 
5.82 
6.19 
5.82 
5.62 
5.57 
6.30 

< 1  
5.46 
6.61 
6.73 
11.4 
8.49 
2.29 
7.76 
6.54 
4.50 
8.26 
6.92 
5.64 

P2 

800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 

Laboratov Direcfor 

page 1 of 2 



QUALJTYASSURANCE SUMMARY 
(Repeat Analysis) 

Client Proj. No.: M2.5-018 
Date Received: January 12,1994 
Date Analyzed: January 12 & 13,1994 

Repeat Analysis 
Run#1 I Run #2 

Components 

co 

Mean % Dfl.  
Conc. From Mean 

CH4 

c o 2  

TGNMO 

c o 2  in I cv  
Ci trap, transfer 
tanks) 

Sample 
ID 

TK-79 
TK-82 

TK-80 
TK-71 

TK-55 
TK-60 
TK-54 

TK-80 
TK-71 

ICV-25 
ICV-5 

Icv.29 
ICV-34 

(Concentration in ppmv) 

250 252 25 1 0.40 
399 396 398 0.38 

7.72 7.76 7.74 0.26 
__. __. c1 < 1  

5.93 6.94 6.44 7.8 
1.22 1.25 1.24 1.2 
6.39 6.21 6.30 1.4 

6.41 6.81 6.61 3.0 
8.06 7.45 7.76 3.9 

407 378 392 3.6 
246 23 1 238 2.9 
532 536 534 0.37 
868 866 867 0.12 

A set of  13 TCA samples laboratory numbers, 90124-11-13) was analyzed for CO, CH4, COZ, 
and TGNMO. Agreement between repent analysis is a measure ofprecision and is shown 
above in  the column ”& Difference from Mean.* Repent anaiyses are an important part of  
A h A A ’ s  quality assurance program. The average % Difference from Mean for 12 repeat 
measurements from the sample sei of 13 TCA samples is  2.1%. 

Gas standards (containing CO, CH4, CO2 and propane) used for TCA.analyses, were 
prepared and certified by Scott Specialty Gases. 

. - .. 
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TOTAL CQ3SUSTIQN A N A L Y S I S  
SCAQMD XETXQD 2 5  

FIELD SAK?LiNG DATA SEEE'I 

dl t * .  L o c a t i o n  : 

0 Job C : '  H A  

PnKt C 

c o n t r g l  Device: " 

O p e r a t o r :  '6 ,&I 

S A M P L E  A 

76 1' ;  I n i t i a l  Vacuun: 

Ambier.: Temperature : 

B a r o n e t r i c  P r e s s u r e :  29.9 7 

S A M P L E  B 

Tank 2 :  7' Trap $: 9 2  



TOTAL COX'SUSTION ANALYSIS  
SCAQMD X€TXOD 2 5  

FIELD S A K ? L I N G  DATA SilE2.T 

J o b  # : '  MA 
F a c i l i t y  : SC€ 1% 65 
Locat ion  : [ 

. .  

f $\ 9 

Date : !k/ ' 4  3 
Opera to r :  (3 . b y  

SAMPLE A 

T a n k  e :  t i  Trap, .?. -.;. . 13 
. I n i t i a l  vacuum: ?o'i.. : 

F i n a l  Vacuum: f f " 
R Q t  - 5-2 

FLOW 
T I M E  ( c c / n i n )  

I .-..___ I I I 

Control Device: I\lA 
Sample Location: P b d  

Anbient Temperature : 

3nrometric Prkssure : 2 9 .? 9 

SAMPLE B 

Tank # :  &%@ Trap  s: i?- 
i n i t i a l  ~ i c u u n :  28 I' 

I ,  

Final  Vacuum,: 8 8  

Leak Rate Pre T e s t :  oi(,/of( 

J 



TOTAL CbHSVSTION ANALYSIS 
SCAQMD METKOD 25 

Z I E L D  SAH?LiNG DATA S X E E T  

TIME 

0 Job Z : '  

V A C U U M  FLOW 
( ' " g )  (cc/min) 

Facility : '  I4 6 6 ~  
Location : LJh .,tI. \jcrf P 0 L 4 -  
Date : I /L /qq 
0pera:or;  -4.7)- 

I I 

/ 

SAMPLZ A 
. .  

Tank ,7: 39 Trap x' .q3 
I 

.Initial Vacuum: '2&(:' 
Tina1 Vacuum: i? 0 

&&s (1 
VACUUM FLOW 

TIHE ("Hc) (cc/min) 

Control Device : 

Sample Location: 

Ambient Temperature : 

aarometric Pressure: 30, '2 i 

I i . 2 ~ . ~  i I 



TOTAL COMBUSTION ANALYSIS 
SCAQMD METKOD 25 

FIELD SAMPLING DATA SXEET 

Job e : '  Control Device: 

T I M E  

Facility : (C F .I% r?<  Sam2le 'Location: LJqi L;h4 

Date : l /L / q  Lt aarornetric Pressu re :  3.11 
O p e r a t o r :  3. ,'>+ 

Location : ~ i i \ j -  I b'qi- Skd hmbient Temperature: 

VACUUM FLOW 
( '"5 1 (cc/min) 

I . .  
SAMPLE A A : I SAMPLE a 

TIME 

70 -t- 
3 " 

I '  

,Initial Vacuunr: Initial ~a'cuum: 

F i n a l  Vacuum: . ' .  I' L' i n a l  Vacuun,: - .  

v P. c U u M 
('"5) (cc/min) 

FLOW 

I I I I 

j 
.: ''1 f t 



TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

3IZLD SAMPLih'G DATA SHEZT 

O J O b  X : '  N 4  Control Device: /v4 
n D  

Sample 'Locat ion : d e , r f .  hd 
Ambienr Temperature : 

Barometric pressure: 

SAMPLE B 

Tank # : 80 T r a p  e : &  

I n i t i a l  vacuum: A9.F 
Fina l  Vacuum,: d.0 

V A C U U M  
T I M E  cc/rnin) 



TOTAL COMBUSTION A ~ A L Y S I S  
SCAQMD Y€THOD 25 

ZIELD SAMPLING'DATA SXEZT 

TIME 

Facility : - fa M 6, 
Location : WAt-t wlct Pd- 0 

Date : vq-jfqy- 
Operator: u .D* 

I 

VACUUM SLOW 
( "Hg 1 (cc/min) 

SAMPLE P. 

J 

' 1 1  
.Initial Vacuum: . .  

Final Vncuurn: f 

I 

Control 2evice: L 
Sample Location: 

Ambient Temperature: 

3arometric Pressure: 

SAMPLE 5 

Tank # :  <? Trap # :  

Initial ~z'cuum: 
I I  

F i n a l  Vacuuv.: B 

o w  I '6 

Leak Rate Pre Test: a 

7 (cc/min) 



TOTAL COMBUSTION ANALYSIS 

FIELD SAhlPLING DATA SHEET 
/ ,' SCAQMD AlETIlOD 25.1 ' Reference #: v c .  d L Z  Source: &/dad - 

I f  
Test Site : EDl5bh.I Sample Location : - . 

/ Location : &s C J N I 7 -  I Ambient Temperature : 

Date: 1 (0 4 3  Barometric ~ r e s s u r e  : 02 

Operator : ~2 1 L  

SAMPLE A SAMPLE B 

Tank #: f b  Trap #: 2 2  Tank #: Trap #: 

Initial Vacuum : 2% Initial Vacuum : 

Final Vacuum : Final Vacuum : 

. I  

L /  
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SCAQMD METHOD 207.1 

ANALYTICAL. METHOD FOR AMMONIA AND AMMONIUM COMPOUNDS 
FROM STATIONARY SOURCES 

NESSLER COLORIMETRY 

1. Principle and Applicability 

1.1 Principle 
Free and combined ammonia are withdrawn from the source using a Smith- 
Greenburg impinger train. The gas or particulate is collected in the train probe and 
impingers containing sulfuric acid solution. The solution is analyzed for ammonia by 
colorimetry after reaction with Nessler reagent. 

1.2 Applicability 
This method is applicable for the determination of ammonia and ammonium ion in 
furnace stacks, catalytic cracking plant regenerator emissions, galvanizing operations, 
and other stationary sources when approved by the Executive Officer. The 
recommended range is 0.4 mg/m3 to 20 mg/m3 for a sample of one cubic meter. 

The range and sensitivity of the method has not been established. Commercially 
prepared, APHA approved reagent has been found with a response of about 430 ug 
NH3 in a 50 mL aliquot per optical density (OD) at 440 nm using a 1 cm cell. This 
factor applies from 20 to 160 ug "3. A slightly reduced sensitivity was found at  
higher concentrations. Very high concentrations shift the absorbance to the 450 to 
500 nm range. Based on the above response and a train recovery volume of 500 mL, 
the estimated sensitivity is approximately 0.1 rng "3. 

1.3 

1.4 Interferences 
Calcium, iron, magnesium, and sulfide interfere by causing turbidity after the addition 
of Nessler reagent. Inherent sample color and suspended matter also interfere with 
direct Nesslerization. Because direct Nesslerization is subject to a number of possible 
interferences, at least one sample per set must be checked for color and/or turbidity 
prior to reagent addition, and by spike and recovery to confirm that no interferences 
exist. In this case, a set of samples is a sample or series of samples taken from one 
sampling point during one day.of testing. 



Determination of Ammonia and Ammonium Compounds From Stationary Sourrer DRAFT 3/93 

However, blanking and spike recovery may need to be performed more often if e 
emission characteristics are expected to change frequently during one day. 

When interferences exist, distill the sample prior to analysis. (See Standard Methods 
for the Examination of Water and Wastewater, 17th Edition). 

1.5 Precision and Accuracy 
Precision and accuracy have not been determined. 

2. Field Procedures 
A copy of the field procedures can be found in the District's Source Test Manual. 

3. Laboratory Procedures 

3.1 Apparatus 

3.1.1 A schematic of the sampling train is shown in Figure 207.1L. 

a. Impinger Train 
The train consists of four impinders connected in series with leak-free 
non-contaminating fittings. The first and second Smith-Greenburg 
impingers shall have standard tips, the third and fourth impingers 
shall have a modified tip (one-half in. ID glass tube) extending to 
about one-half in. from the bottom of the flask. The first two 
impingers each contain 100 mL of 0.1 N H2SO4. The third impinger 
is empty. The fourth (last) impinger contains silica gel. 

b. Probe 
Probe may be of 316 stainless steel, quartz, or glass. Quartz and glass 
must be used for corrosive samples. 

c. Pre-filter (optional) 
A pre-filter may be inserted to remove particulate matter from the 
sampling train. 

3.1.2 Sample Recovery 

a. Wash bottle. 

b. 500 mL or 1000 mL graduated cylinder, with stopper. 



Octcrmination of Ammonia and Ammonium Compounds From Stationary Sou- 
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c. Polyethylene bottles, 500 mL or 1000 mL 

3.1.3 Sample Analysis 

a. Perkin Elmer 552 Spectrophotometer, or equivalent. 

b. Spectrophotometer cells, 1 cm. 

c. Volumetric flasks, 50 mL, one for each sample, standard an nk. 

d. Pipettes, Class A, 2 mL, 4 mL, 8 mL, 10 mL, 12 mL, and 14 mL, or 
burette for calibration curve. 

e. Graduated cylinders, 25 mL, 50 mL, 100 mL, and 250 mL. 

3.2 Reagents 

3.2.1 Sampling 
Unless otherwise indicated, all reagents are to conform to the specifications 
established by the Committee on Reagents of the American Chemical 
Society, where such specifications are available. Otherwise, use best 
available grade. 

a. Water 
Deionized or distilled to conform to ASTM specifications D-1193-74, 
Type 3. At the option of the analyst, the KMn04 test for oxidizable 
matter may be omitted when high concentrations of organic matter 
are not expected to be present. 

' ' I , '  : .. . . ~ -' . b. Absorbing Solution 
Dilute 2.8 mL of concentrated sulfuric acid (18M) to 1 liter with 
deionized water to form 0.1 N sulfuric acid. 

. ... 

c. Silica Gel 
Indicating type. Fresh or dried at 175OC (350'F) for 2 hours, 6 to 16 
mesh. 

d. Stopcock greqe 

3.2.2 Sample Recovery 

-3- 
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a. Rinse Solution. See absorbing Solution. 

3.2.3 Sample analysis 

a. 

b. 

E. 

d. 

e. 

Water. See above. 

Nessler Reagent: 
Purchase from a laboratory chemicals supplier (APHA approved) or 
prepare as follows: 

Dissolve 35 grams of mercuric chloride in 500 mL of hot water. Filter 
and allow to cool. Dissolve 62.5 grams of potassium iodide in 260 mL 
of cold water. Gradually add the mercuric chloride solution to 250 
mL of the iodide solution until a slight permanent red precipitate is 
formed. Dissolve the precipitate with the remaining iodide solution 
and again add mercuric chloride slowly until a red precipitate 
remains. 

e Dissolve 150 grams of potassium hydroxide in 250 mL of distilled 
water. Caution: Corrosive. Add solution to the potassium iodide 
mercuric chloride solution and make up to 1 liter with distilled water. 
Stir thoroughly and allow to stand a day or so, and decant the clear 
liquid. Warning: The Nessler reagent should be handled with caution 
because of its toxicity and corrosive properties. 

Stock Standard Ammonium Sulfate Solution: 
Dissolve 0.194 g of ammonium sulfate in absorbing solution and make 
up to 500 mL. with absorbing solution. One mL of this solution 
contains 100 ug of ammonia. Discard this solution after one month. 

Intermediate Standard 
Dilute 10 mL of the stock standard solution to 100 mL with absorbing 
solution. 1 mL of this solution contains 10 ug of ammonia. Discard 
after one week. 

Stock Absorbing Solution 
Dilute 2.8 mL of concentrated sulfuric acid (19M) to 1 liter with 
distilled water to form 0.1 N sulfuric acid. 

0 
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3.3 
0 

3.4 

3.5 

3.6 

f. Potassium Iodide. 

g. Mercuric Chloride 

h. Potassium Hydroxide. 

i. Ammonium Sulfate. 

j. Calibration Standards 
Dilute 0 mL, 2 mL, 4 mL, 8 mL, 1 0 6  12mLand 14 mLof 
intermediate standard to 50 mL with absorbing solution in a 
volumetric flask and shake well to mix. This corresponds to 0 ug, 20 
ug, 40 ug, 80 ug, 100 ug, 120 ug and 140 ug of ammonia in each flask. 

NOTE 1: The calibration standards used in this method are based on 
experience using an APHA approved Nessler reagent. The prepared 
Nessler reagent may require calibration standards that differ in 
concentrations by an order of magnitude. 

Pre-Test Preparation 
No special pre-test preparation is required. 

Sample Collection Train Preparation 
During the preparation and assembly, keep all opening covered wherever 
contamination can occur until just prior to assembly. Assemble the impingers in the 
tray. Load each of the first two irnpingers with exactly 100 mL of absorbing solution. 
Leave the third impinger empty. Load the last impinger with approximately 200 to 
300 grams of silica gel. If moisture content is to be performed gravimetrically, weight 
each irnpinger plus contents to the nearest 0.5 g and record the weights. Reserve 
about 200 mL of the absorbing solution as a reagent blank. 

Sample Collection Train leak Check 
The sample collection train may be leak checked in the Laboratory after assembly 
using the procedure in the Source Test Manual. 

Sample Recovery 
Inspect the train for general condition. Note if the silica gel is completely expended, 
and if the train or its components are sealed. Note anything other than a colorless, 
odorless, clear impinger catch, and any other condition that may be reflected in the 
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analysis. Working in a area protected from the wind and free from dust and 
ammonia, carefully disconnect the probe and the impingers. Weigh each impinger 
plus contents to the nearest 0.5 g and record these weights. 

Transfer the impinger catch to a 500 mL graduated cylinder (1000 mL if necessary). 
Rinse the inside of the probe, the impingers and all connecting glassware into the 
graduated cylinder at least three time using the rinse solution. Be sure to contact all 
interior surfaces with each rinse. 

3.1 

3.8 

Dilute the sample to 500 mL with the rinse solution (lo00 mL if necessary). Stopper 
the cylinder and mix well. Transfer the sample to a container. Seal it well, mark the 
level of the liquid and label the container to clearly identify it contents. 

Take 200 mL of the reagent blank, and dilute it to the sample volume with rinse 
solution. Stopper the cylinder, and mix will. Transfer the blank to a container. Seal 
it well, mark the level of the liquid and label the container to clearly identify it 
contents. 

Sample Analysis 
Shake the sample well. Transfer 50.0 mL to a volumetric flask. Add 2.0 mL of 
Nessler reagent to the flask, mix well, and allow the color to develop for a least 10 
minutes. Read the absorbance of the sample in a 1 cm cell at 440 nm. Use water in 
the reference cell. If the sample exceeds the linear range of the spectrophotometer, 
use a smaller sample aliquot and dilute it to 50.0 mL. Analyze the reagent blank 
using the same procedure. 

Calculations and Reporting 
Using the calibration factor (obtained in Section 3.9), calculate total mg of ammonia 
as follows: 
mg = AF x (ODspl - OD blank) x M 

Where: 

AF 
ODspl 
OD blank 
M 

= Aliquot factor (sample volume/aliquot volume) 
= Optical density of the sample 
= Optical density of the reagent blank 
= Nessler response factor, mg per OD. 
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Report ammonia to the nearest 0.1 mg. 

DRAFT 3/93 

Report moisture gain to the nearest gram or mL. 

3.9 Calibrations 
Each bottle of Nessler reagent must be calibrated on opening. 

Dilute 0 mL, 2 mL, 4 mL, 8 mL, 10 mL, 12 mL and 14 mL of intermediate standard 
solution to 50.0 mLwith absorbing solution, and shake well. Add 2.0 mL of Nessler 
reagent to each, mix well, and allow the color to develop for at least 10 minutes. 
Read :he absorbance of each standard in a 1 cm cell at 440 nm. Use water in the 
reference cell. 

Subtract the blank (0 mL standard) from each reading, and calculate the curve of ug 
of ammonia vs. the corrected absorbance. Correlation coefficient of this curve should 
be at least 0.9995. Any standard that is more than 7% from the calculated curve must 
be remade and rerun. Label the Nessler's reagent with the response factor (mg per 
OD), blank reading, date of calibration and reference to the calibration data. The 
Nessler's reagent must be recalibrated when control values indicate a change in 
response or every six months, whichever occurs first. 

3.10 Quality Control 
Nessler reagent may deteriorate during storage and must be checked frequently. 
Analyze a 40 ug control solution every set of samples, or every ten samples, whichever 
occurs first. This control solution must be obtained independently from the 
calibration standards. Calculate the ammonium content using the corrected 
absorbance and latest response factor. Measured value should be within_f5% of 
theoretical. If control values indicate a change, recalibrate the reagent and 
recalculate the control results. If the recalculated values are still out of range, void 
the previous analysis and investigate the procedure until it is under control. 

Check the reagent blank against previous blank readings. A significant increase in 
the blank reading (more than 10%) indicates absorbing solution contamination or 
Nessler reagent deterioration. Investigate this problem until blank is brought to 
normal levels. 

a 
-7. 
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AMMONIA SLIP CALCULATION SPREADSHEET 

PIMt: SCE. HBGS 
oat. : 1/5/04 
Pd0rm.d bv: Bo 

Gar M.1.r Correction Factor 
Barometric Pressure (in Hg) 

X d %ple Poink 
Total %piing Tim. (mi") 

Slack (Duel) Dimmrions (in): 
Radius (ii round) 

M d t h  (U r.stanguiw) 
L."gUI (it t.Ctan9"Iar) 

Area o( Slack (sq It) 

Gar Meter Initial Reading (cu fl) 
Gar Mal., Final Reading (cu It) 
Ne1 GM Sample Volume (cu It) 

Vol d Liquid Collected (ml) 
Vol d Liq @ Std. Conds. (sd) 

Meesuur. 0 2  Concentration @KVB 

lsampll 
I Point 

I 
I 
I 
I 
I I _ _ _ -  
I TOTAL! 

- 
dClock 
Tim. 

15 
15 
15 
15 

-____ 
80.0 

Sample Location: 
Test NoJType: 

S W S t o p  Tim.: 
Conditions: 21 5 U W  

SYMBOL VALUE 
(CdC.) 

1.01 0 
29.99 

4 
( 80.0)  

NA 
0.00 
0.00 

( 0.00) 

13.02 
35.84 

( 22.82) 

05.5 
( 4.495) 

5.0 

I 
0.50 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.50 I 

0.50 I 
0.50 I 

I 
240 I 

240 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

240 I 

240 I 

I 
04 I 
60 I 
87 I 
67 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
82 I 
82 I 
62 I 
62 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

UNlT 1 ,  STACK 
"3 Slip 
185W1750 

FiELD DATA AVERAGES 

Avg Ori(is. M.1.r Reading (In ti: 

CALCULATE0 VALUES 

Meter Volume (sld. su.fl.) V(m sld) = 

Slack G u  Water VWW Propodon B W )  = 

TOW Mass: (mg "3) = 

Nt i3 Conemlrtion (ppmv air) 
NH3 Conc.ntratim (ppmv alr @3.0% 02) 

0.500 

240.0 

84.0 

23.50 

0.181 

5.79 

12 
14 



P l ~ t  SCE. HBGS 
oat.: 1,7104 
P.rtorm.d by: BO 

PARAMElER 

OU M.hr Corrrtion Facctol 
0arom.bii Pr.ssur. (in Hg) 

U of Sunpi. Points 
TOW Sampling Tim. (min) 

Slack (Duel) 0im.nrions (in): 
Radius (1 round) 
Lenglh (iir.~tanguiar) 
Widh (ii r.etanguiar) 

AI.. of slack 1.4 n) 

Gar Mehr InWd Reading (cufl) 
Gsr M l t  Find Reading (e" n) 
Ne1 Gar Sample Volume (cu n) 

Vol Ot Liquid Collected (ml) 
Vol ot Liq @ Sld. Conds. (sd) 

Measur. 0 2  Conc.nlr.tion @KVB 

1- 
I Pein1 
I I _ _ _ _  
I 
I 1  
1 2  
1 3  
I 4  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I _ _ _ _  
I TOTALI 

dCloek 1 Odic. 
Tim. I M.1.r.dH 

I ~ " 2 0 )  ___--I  _ _ _ _ _  
I 

15 I 0.5C 
15 I 0.50 
15 I 0.5C 
15 I 0.50 

I 
I 
I 
I 

AMMONIA SLIP CALCULATION SPREADSHEET 

Sunpi. Laation: 
1-1 NoJTyp.: 

SWSlop Tim.: 
Conditions: 110 M W  

SYMBOL VALUE 
(sals.) 

(emma) 1.01 9 
30.21 

I 
( 80 .0 )  

NA 
0.00 
0.00 

( 0.00) 

38.08 
, 50.25 

( 23.17) 

87.7 
( 4.128) 

5.8 

Gas Meter I 
Temp 
in 

(15 
88 
88 
88 

---__ 
260.0 

UNIT 1 ,  STACK 
NH3 Slip 
0002/0102 

CALCULAlEO VALUES 

Me1.r Volum. (rld. cu.n.) V(m cld) = 

Slack Gas Wahr Vapor Proportion B(W0) = 

Total Man: (mg NH3) = 

NH3 Conc.nlr.tion (ppmv air) 
NH3 Cone.nlration (ppmv air @3.0% 02)  

0 
0.500 

197.0 

64.0 

24.04 

0.147 

7.03 

18 
19 

I 



AMMONIA SLIP CALCULATION SPREADSHEET 

Sample Location: UNIT I. STACK 
Test No.,?yype: NH3 Slip 

S W S t o p  Time: 0001v0108 
Conditions: 65 MW 

SYMBOL VALUE FIELD DATA AVERAGES 

Gas Meter Correction Facto, 
Baromehic Pressure (in Hg) 

Y d Sample Poink 
Total Sampling Time (min) 

Stack (Duct) Dimensions (in): 
Radius (I round) R 
Length (I rectangular) L 
Width (Y rectangular) W 

A m a d  Stack (rqfl) AIS) 

Gas Meter lnitid Reading (cufl) 
Gas Meter Final Reading (cu fl) 
Net Gas Sample Volume (cult) 

Vol of Liquid Collected (ml) 

Mwsrure 0 2  Concentration (-4 

Vim) 

Vl(C) 
Vol d Liq @ Std. Condt. 1x0 V(w dd)  

(CdC.) 

1.018 
30.00 

4 
( 60.0 1 

NA 
0.00 
0.00 

( 0.00) 

84.07 
t i 6 . m  

( 32.53) 

( 5.775) 
122.7 

6.4 

Avg Ormse Metar Reading (in HZO) dH(avg) = 1.000 

Avg Stack T.mp.,ahm (degF) T(s avg) = 180.8 

Average Metar T.mperatur0 (degF) T(mavg) = 56.4 

CALCULATED VALUES 

Meter Volume (std. CY. ft.) V(mstd) = 34.06 

Stack Gas Water Vapor Proportion S(w0) I 0.145 

Total Mass: (mg NH3) = 0.16 

NH3 Concentration (ppmv air) - 13 
NH3 Consentratition (ppmv air @3.0% 02) - 16 

- 
- 

- 
Samplt 
Point 

_ _ _ _  
1 
2 
3 
I 

___-  
TOTAL! 

- 
dClock 
Time 

15 
15 
15 
15 

_ _ _ _ _  
60.0 

- 
oraic. 

deter,db 
:in H20) _ _ _ _  

1 .oc 
1 .oc 
1 .oc 
1 .oc 

4.00 

Stack I Gas Meter I 
Temp I Temp (degF) I 
(d.gF) I in I out I 

181 
181 
180 
181 

5€ 
51 
5€ 
5f 

723.0 I 227.0 

58 
58 
56 
58 

. -  
224.0 I 
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VOLUMETRIC FLOW RATE CALCULATION SHEET 
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ISOKINETIC PERFORMANCi WORKSHEET & PARTICULATE CALCULATIONS 

Plant 
Date 
Sample Location 

Performed by -__- - -_ - - 

- - _ - __ __ - - - - - -- 

Test NO. /Type 

Garometric Pressure ( i n .  H g )  
- _- . _ _ _  - - -_ 

Meter volume (std), 
17.64 (k)(Pb t -f&) 

Tm 460 

17.64 ((-))((- r.3 E)+ 
__ _ - 

Volume of liquid collected (grams) 

Volume o f  liquid at standard condition (scf) 
V1, x 0.04707 

___ - 

Stack gas proportion of water vapor 
'w std (- 1 

t 7-1 t (  r - 'w std 'Ill std 

Molecular weight, stack gas dry 
( 1 b/ 1 b-mole) 
( %  C02x  0.44) + ( %  02x 0 .32 )  + ( %  N 2 +  % CO x 0.28 

x 0.44) t ( x 0.32) + ( t x 0.28 (- - - -  

Molecular weight, stack gas wet 
( 1 b/ 1 b-mol e ) 
Md(l-Bwo) + 18(Bw0),' (-)(I-- 1 W-) 

Absolute stack pressure (in. Hg) 
(in. H20) (- ) 

- 9 (- )+-nT- 'stack Fb + - 13 6 

'm std 

'J1, 

vw std 

WO 

pS 



Temperature s t a c k  gas, average ( O F )  

Stack  v e l o c i t y  ( f p s )  
avg  + 460 

85.49 (Cp) ( f iPs  avg 

T o t a l  sample t i m e  (m inu tes )  

Nozz le  d iamete r ,  a c t u a l  ( i n c h e s )  

Percent  i s o k i n e t i c  ( % I  
17.33 ( T s  + 460)(Vw s t d  + V, s t d )  

e V S  P S  Nd2 

A r  a o f  s t a c k  ( f t 2 )  n- 3.1416 
n1-5 - 144, n ( A 2 - 1 4 4  

Stack gas volume a t  
60 ( 1  - ~ w o l V ~ a , g  As  

P a r t i c u l a t e  m a t t e r  c o n c e n t r a t i o n ,  d ry  ( g r / d s c f )  

15.432 p M (grams)  15.432 ( 1 
Vm s t d  n 

Emiss ion  r a t e  o f  D a r t i c u l a t e  m a t t e r  ( l b / h r )  
0.00857 (Q,) C, , 0.00857 ( ) (  

( s t d l  

' 5  

Nd 

% I  

A S  

QS 

r 
L 

' ( s t d )  

EP 
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FLOW RATE CALCULATION USING FLUE FACTOR METHOD ' 

Plant: EDISON HBGS 
Dah : 1/5/94 Conditions: 215 MWBASELINE 
S*mPle Lwdon: UNIT 1 SWStop: 1235/1335 
Pcrl0rm.d by: CGBD 

PARAMETER SYMBOL VALUE 
(CdC.) 

Pilot Tub. Corrrt ion Facto( 
Be.!omabic Prerru. on Hg) 
Static P,.rwr. (in H2O) 
x of *PI. POhb 
Stack (Dust) Dimmnrion. (in): 

Radirn (dround) 

C(P) 0.M 

P(rlack) -0.38 
P(b) 29.98 

x 24 

R 123 
Le"* (d r.ct.ngu1e.r) L 
Width (d  reslangutw) W 

/\readStack(rqfl) A(%) I 330.06) 

0 2  Concenbation 
C02 Ccncmbation 
CO Conconbation 
NZ Concenbalion (by dM.) 

% 0 2  5.0 
% cQ2 9.1 
% co 0.362 
%N2 ( 65.54) 

V a O C l N  TRAVERSE MEASUREMENTS 

- 
I xm. 
I 
I 
+ - - - -  
1 1315 
I 1320 
I 1325 
I 1310 
I I335 
I .  
I 
I 
I 
I 
I 

Sample I Velocity I Stack 
Point I Hcsd.dP I Temp 

I (inH201 I (de00 -_-_ * _ _ _ _ _  + 
A-1 1 0.20 I 240 

2 I 0.25 I 240 
3 I 0.23 I 240 
4 1  0.28 I 240 
5 I 0.28 I 240 
6 I 0.22 I 240 

8 - 1  I 0.21 I 239 
2 1  0.16 I 230 
3 1  0.21 I 239 
4 1 0.22 1 239 
5 I 0.23 1 239 
6 I 0.21 I 239 

c - 1  I 0.35 I 240 
2 1  0.37 I 240 
3 I 0.38 I 240 
4 I 0.35 I 240 
5 1  0.37 I 240 
6 1  0.29 I 240 

D-1 I 0.31 I 240 
2 I 0.33 I 240 
3 I 0.33 I 240 
4 1  0.36 I 240 
5 I 0.37 I 240 
6 I 0.31 I 240 - _ _ _  + _ _ _ _ _  + 

)TALS I 6.64 I 5754 

;ORT(dP)I Stack I 
1 V.lC€cirv I 
I. (1VId  I __---_ I 

0.45 1 29.4 1 
0.50 I 32.8 I 
0.46 I 31.5 I 
0.53 I 34.7 I 

0.47 I 30.8 I 
0.40 I 30.1 I 
0.42 I 27.8 I 
0.46 I 30.1 1 
0.47 1 30.6 I 
0.46 I 31.5 1 

0.59 I 38.8 I 
0.61 I 39.9 I 
0.62 I 40.5 I 
0.50 I 38.8 I 
0.61 I 39.9 I 

0.56 I 36.5 I 
0.57 1 37.7 I 
0.5)  I 37.7 I 
0.60 I 39.4 I 
0.61 I 39.9 I 
0.56 I 36.5 I 

12.73 I 835.2 I 

0.53 1 34.7 I 

o.4a I ~ 0 . 1  I 

0.54 I 35.3 I 

_ _ _ _ _  1 -----_I 

REFERENCE POINT V n O C l N  MEASUREMENTS 

S m p l e  I Veloo* I Stack 
Poinl I H.sd,dP I Temp 

I 6nH2Ol I (dog0 
--__+ _ _  _ _ _ _  * 

C-21 0.35 I 240 
c - 2  I 0.37 I 240 
C-21 0.34 I 240 
C-21 0.36 I 240 
C-21 0.33 I 240 

I I 
I I 
I I 
I I 
I I 
I I - _ _ _  + _---- + 

OTALS I 1.75 I 1200 

MLOCINTRAVERSE AVERAGES 

Avg Vdocny Head On HZU) dP(avp) = 0.285 

Avg StackT.mpnahrr. (d.gF) T(8 avg) E 239.8 

Avg SORT(d') = 0,530 

CALCLUTED VlLlUES FROM V E L O C m  TRAVERSE AND 
MOISTURE MEASUREMENTS 

Slack G u  Wntw Vapor Proporton B(W0) = :45 

Mol. WI.. Stack Gat Dry M(d) z : . . .Bo 

Mol. WI.. Slack Gat Wet M(r) I 1 - 9 7  

Abr Slack Pmrsun On Hg) P(.) I :>.w 

Avg Stack V.1-W W s u )  V(s ."g) 5 56.8 

Stack G u  570 Vol Flow (drdm) a(') = 445253 

Achrd Slack G u  Vol Flow (b) Ob) 5 (189191 

ADJUSTED STACK GAS FLOW -SED ON FLUE FACTOR 
REFERENCE wiwmocm MUSUREMEHTS 



Plant EDISON HBGS 
Dale: 1EtW 
Sample Losation: UNIT 1 
Ptr tumrd by: CG/BD 

PARAMETER 

FLOW RATE CALCULATION USING FLUE FACTOR METHOD 

Conditions: 215 MWWlhUREA 
SwVSlop: 1650/1750 

SYMBOL VALUE 
(SalC.) 

C(P1 0.84 
P P I  29.99 

-0.38 P(clack) 
# 24 

R 123 
L 
W 
A(s) ( 330.W) 

n 0 2  5.0 
% c o 2  0.2 
% co 0.374 
%NZ ( 85.43) 

VELOCllY TRAVERSE MEASUREMENTS 

%pi. I Velosily I Stack ISOAT(dF'jI Slack I 
Point I Head,dP I Temp I I V.bsity I 

I OnH2Ol I (d*gF) I I W.e) I 
I --* ___---+-----+_-----I - _____  

A-1 1 0.25 1 240 1 0.50 I 32.9 1 
2 I 023 I 240 I 0.51 I 33.6 I 
3 I 0.27 I 240 I 0.52 I 34.2 I 
4 I 0.28 I 240 I 0.53 I 34.8 I 
5 I 0.28 I 240 I 0.53 I 34.8 I 
6 1  0.26 I 240 I 0.51 I 336 I 

0.27 i 
0.26 I 
0.23 1 
0.27 I 
0.27 I 
0.24 I 
0.35 I 

0.35 1 
0.38 I 

0.26 I 
0.32 I 

0.34 I 
0.35 I 

0.38 I 

0.36 I 

0.33 I 

0.33 I 
0.28 I 

-+-- 
7.17 I 

~~ ~ 

240 i 0.52 i 34.2 i 
240 I 0.51 I 33.6 I 
240 I 0.48 I 31.6 I 
240 I 0.52 I 34.2 I 
240 I 0.52 I 34.2 I 
240 I 0.49 I 32.3 I 
240 I 0.59 I 39.0 I 
240 I 0.62 I 40.6 I 
240 I 0.59 1 39.0 I 
240 I 0.62 I 40.6 I 
240 0.60 1 39.5 1 
240 I 0.51 I 33.6 1 
240 1 0.57 I 37.2 I 
240 I 0.57 I 37.8 I 
240 I 0.58 I 38.4 I 
240 I 0.50 I 39.0 I 
240 I 0.57 I 37.8 I 
240 I 0.53 I 34.6 I 

I ---+_---_-I __-___ 
5780 I 13.08 I 861.2 I 

REFERENCE POINT V a O C l M  MEASUREMENTS 

I Tim* I &Pi* I Velocb I Stack ISORT(d9I Stack I 
I I Pwnl I Head,dP I Temp I I velocity I 
I I I (inH201 I (d%-F) I I rv5-I I 
t- - -- +----- --+ -------*---__f----__I _ _ _ _ _ _ I  
I 1716 I C-21 0.33 I 240 I 0.57 I 37.6 I 
I 1721 I C-21 0.35 I 240 I 0.59 I 30.0 I 
I 1726 I C-21 0.34 I 240 I 0.58 I 38.4 I 
I 1731 I C-21 0.33 I 240 I 0.57 I 37.8 I 
I 1736 I C-21 0.36 I 240 I 0.60 I 39.5 I 
I 17!1 I C-21 0.35 I 240 I 0.59 I 39.0 I 
I 1746 I C-21 0.34 I 240 I 0.56 I 38.4 1 
I 1751 I C-21 0.37 I 240 I 0.61 I 40.0 I 
I I I I I I 0.0 I 
I I I I I I 0.0 I 
I I I I I I 0.0 I 

ELOCITYTRAVERSE AVERAGES 

Avg V d a b  Head (in H20)  dP(wg) = 

Avg SlackTwnpralur. (d.gF) T(s avg) 

Avp SORT(@) = 

W L C U A E D  VALUES FROM VEL0Cll-f TRAVERSE AND 
MOISTURE MEASUREMENTS 

Slack Gas Watw V.pu Proportion B(W0) = 

Mol. Wt.. Slack Gat Dry 

Mol: Wt.. Slack Gas We1 

Abr Stack Pmrrurs (in He) 

Avg Suck V.locity Ws.s) 

Suck Gar STD Vol flow (drdm) 

Achlal Slaek GY V d  Flow (adm) 

W-3 = 

M(r) = 

P(r) = 

V(S ."g) = 

O(s) = 450350 

O(a) = 71c643 

0.299 

240.0 

0.545 

0.161 

zO.67 

27.7s 

29.9t 

35.9 

ALIJUSTED STACK GAS FLOW BASED ON FLUE FACTOR 
REFERENCE miw VELOCITY MEASUREMEKTS 

Average ref. poid vel. during ramplmg (tvsec) U(m) = 

Aviage stack p= vel. dwnp bavvnre W r r l  U(t) = 

Avasg. rd. poid vel. during baverre Wet) U(r) = 

FlueFastu (U(t)/U(r)) - - 

.:I) .... 
.... 
.... 



FLOW RATE CALCULATION USING FLUE FACTOR METHOD, 

PIml: EDISON H0GS 
Dale: 117/94 Conditions: 110 MW BASELINE 
Sample Losation: UNIT 1 SutVSlop: 041510431 
Pdorm-d by: CGBD 

Ilr PARAMETER SYMBOL 

C(P) 
P I 4  
P(rlask) 
Y 

R 
L 
W 
4 ( 

% 0 2  
% COZ 
% co 
%N2.  ( 

VALUE 
(talc.) 

0.84 
30.21 
-0.40 

24 

123 

330.06 ) 

5.9 
6.6 

0.211 
85.28 ) 

VELOCIW TRAVERSE MEASUREMENTS 

I Sample I Vslos* I Slack 
I Point I H.ad.dP I Temp 
I I (inH20) I (d.gF) I _ _ _ _ _ _  + _ _ _ _ _  + 

I 2 1  

I 
I 
I 

I A-1 I 0.06 I 193 
0.06 I 193 
0.09 I 193 

4 1  0.08 I 193 
5 I 0.08 I 193 
6 I 0.07 I 193 

I 0 - 1  I 0.09 1 193 
I 2 1  0.09 I 193 
I 3 1  0.06 I 193 
I 4 1  0.10 I 193 

5 1  0.101 193 

I C-1 I 0.09 I 193 
? I  0.07 I 193 

I 3 1  0. lOI  193 
4 I 0.11 I I 9 3  
5 I 0.10 I 193 

I 6 1  0.07 I 193 
I 0-1 I 0.09 I 193 

2 1  0.09 1 193 
3 I 0.10 I 193 

I 4 I 0.12 I 193 
5 I 0.10 I 193 
6 I 0.08 I 103 

I--- ---+ _ _ _ _ _  + _____. 

I 3 1  

a I 0.08 I 193 0 :  
I 

I 
I 

I 
I 

I 
I 

,ORT(dP) I Stack 
I Velosily 
I W W  _____ I  

0.26 I 17.9 
0.26 I 17.9 
0.30 I 19.0 
0.26 I 17.9 
0.26 I 17.9 
0.26 I 16.7 

0.30 I 19.0 
0.28 I 17.0 
0.32 I 20.0 
0.32 I 20.0 
0.26 I 17.9 
0.30 I 19.0 
0.26 I 16.7 
0.32 I 20.0 

0.32 I 20.0 
0.26 I 16.7 
0.30 I 19.0 
0.30 I 19.0 
0.32 I 20.0 
0.35 I 21.9 
0.32 I 20.0 

- - - _ -, - - - - -. 

0.30 I 19.0 

0.33 I 21.0 

0.26 I 17.9 

VOTALS I 2.14 I 4632 I 7.15 i 451.6 

REFERENCE POINT vaocirv MEASUREMENTS 

I Time I Sample I 
I I P0l"l I 
I I I 
_ _ _ _ - . A  _ _ _ _ _ _  A 
I 0436 I C-31  
I 0441 I C - 3 1  
I 0446 I C-3 I 
I 0451 I C-31 
I 0456 I C - 3 )  
I 050: I C-3 I 
I 0506 I C-3 I 
I 0511 I C-3 I 
I 0516 I C-31 
1 I I 

V.lrn* I 
Head, dP I 
(in H20) I 
-----+- 

0.10 I 
0.11 I 
0.10 I 
0.12 I 
0.09 I 
0.11 I 
0.10 I 
0.12 I 
0.12 I 

I 

193 I 0.32 
103 I 0.33 
193 I 0.32 
193 I 0.35 
193 I 0.30 
193 I 0.33 
193 I 0.32 
103 I 0.35 
193 i 0.35 

I 
I I I I i 

- 
Slack I 

Velocity I 
W-4 I 

I 
20.0 1 
21.0 I 
20.0 I 
21.9 I 
19.0 I 
21.0 I 
20.0 I 
21.9 I 
21.9 I 
0.0 I 
0.0 I 

_ _ _ _ _ _  

VaOCllY TRAVERSE AVERAGES 

Avg V.lai!y Head fin H20) dP(wg) = 0.069 

Avg SlmkTmmpralw. (degF) 11s w g )  = 193.0 

Avg SORT(&') = 0.2090 

CALCUAlED VALUES FROM VaOClTy TRAVERSE AND 
MOISNRE MEASUREMEWS 

Stack Gar W a t r  Vapw ProportPn B(wo) = : 42 

M(d) = : .61 Mol. WL. Slack Gar Dry 

Mol. Wi.. Slack Gat We1 M(s) = : .M 

Abs Slack Pr.rrm. fin Hg) P(*) I :.:.la 

Avg SlackV.loslly ( W s c )  v(*."g) = :!.a 

Stack Gar STD Vol Flow (dsdm) O(r) = 260769 

Astud Stack G u  Vel Flow (b) O(a) = 3725% 

ADJISTED S T A W  GAS R O W  B*SED O N  RUE FACTOR 
REFERENCE mim V E L O C ~  MEASUREMEKTS 



FLOW RATE CALCULATION USING FLUE FACTOR METHOD 

Plmt: EDISON H8GS 

Sample Losatien: UNIT 1 
Pdmmed by: CWBD 

Date: inm 

PARAMETER 

Conditions: 110 MW Wth UREA 
s w s t o p :  wouo102 

SYMBOL VALUE 
(CalC.) 

C(P1 
P(b) 
P(stnck1 
# 

R 
L 
W 
A(r) 

% 02 
x c02 
% CO 
% N2 

0.84 
M.21 
-0.40 

24 

123 

( 33O.W) 

5.8 
8.7 

0.237 
( 65.26) 

2 I 0.08 I 107 I 0.28 I 17.0 I 
31 0.00 I 197 I 0.30 I 19.0 I 

I 
I 

~ ~~ 

I i 0.00 i 197 i 0.30 i 10.0 i 
5 I 0.M I 107 I 0.28 I 17.0 I 
6 I 0.07 I 107 I 0.26 I 16.8 I 

I 
I 
I 8-31 0.07) 1071 0.261 16.81 

2 I 0.08 I 107 I 0.28 I 17.0 I 
3 I 0.10 I 107 I 0.32 I 20.1 I 

I 
4 I 0.00 I 307 I 0.30 I 10.0 I 

I 

0.06 I 107 I 0.28 1 17.9 I 
I 

8 I 0.07 I 107 I 0.26 I 18.8 1 
I 

0.00 I 107 I 0.30 I 10.0 I 
I 
I c-11 

0.10 I 107 I 0.32 I 20.1 I 
0.10 I 107 I 0.32 I 20.1 I 

I 21  

0.10 I 107 I 0.32 I 20.1 I 
0.101 1971 0.321 20.11 

I 

I S I 0.07 I 107 1 0.26 I 16.8 I 
I D-1 I 0.00 I 197 I 0.28 I 17.0 I 
I 2 I 0.00 I 107 I 0.30 I 10.01 
I 3 I 0.00 I 107 I 0.30 I 19.0 I 
I 4 I 0.10 I 107 I 0.32 I 20.1 I 
I 5 I 0.12 I 107 I 0.35 I 22.0 I 
I 6 I 0.00 I 107 I 0.30 1 10.0 I 

FOTMS 1 2.10 I 4728 I 7.08 I 440.0 I 

i 

5 1  

I 31 
4 1  

I 5 1  

I-----+ - - - - -+ - - - - - f -_ -___ I  _ _ _ _ _ _  I 
REFERENCE POINT VELOCm MEASUREMENTS 

I Time I Sample I Vdocio, I Stack ISORT(dP)I Stack I 
I I Point I H.ad,dP I Temp I I V d a i l y  I 
I I I ( i n H W  I (d*gF) I I F V 4  I 
4- - - - - - - -+ - - - - -+  - - - - - - - -*  ------ - _ _ _ _ _ I  _ _ _ _ _ _  I 
I W13 I C-31 0.11 I 107 I 0.33 I 21.01 
I 0018 I c-31 0.10 I 107 I 0.32 I 20.1 I 
I W23 I c-31 0.10 I 107 I 0.32 I 20.1 I 
I 0026 I C-3 I 0.08 I 107 I 0.28 I 17.0 I 
I W33 I c-31 0.10 I 107 I 0.32 I 20.1 I 
I W?8 I C-31 0.11 I 107 I 0.33 I 21.0 1 
I OM3 I c-31 0.00 I 107 I 0.30 I 10.0 I 
I W48 I c-31 0.10 I 107 I 0.32 I 20.1 I 
1 0053 I C-3 I 0.12 I 197 I 0.35 I 22.0 1 
I 009 I c-31 0.09 I 107 I 0.30 I 19.0 I 
I 0103 I C-3 I 0.M I 197 I 0.28 I 17.9 I 
+----+------t -----+ __--_ f _ _ _ _ _ _  I _ _ _ _ _ _ I  
I I T O T L S  I 1.08 I 2167 I 3.44 1 218.2 I 

CALCLLATED VMUES FROM VELOCTPTTRAVERSE AND 
MOISTURE MEASUREMENTS 

Slack Grr W.tr  Vapo, P r o p h n  0(WO) = G ' . ?  

M(d) = 25.6: Mol. W.. Slack Gar Dvy 

Mol. W., Stack Gat Wet M(r) - 27.0: 

Abs Slack P,.rsw. (in Hg) P(S) E 3o.ie 

Avg Slack V . W i  (Wr) V(r w g ]  = 18.7 

Stack Gar STD VoI Flow (drdm) O(r) = 256::3 

Ach8.l Slack G u  Vol Flow (actm) O(a] = 370525 

ADJUSTED STACK GAS FLOW BASED ON R U E  FACTOR 

.e REFERENCE mim MLOCIW MEASUREMENTS 

Av.rage rd. poirl vel. during samplhg W r u l  UOsI = 

Avr.0. stack g u  vel. dwkg bavns. Wsu) U t )  = '**' 

Average r d .  poiti vel. during bav.rie Wsec) U(r) = 

Flue Fader (U@) / U(r)) 

.... 
- .... - 



FLOW RATE CALCULATION USING FLUE FACTOR METHOD, 

p m :  EDISON H i m  
Del. : ll8jB4 Conditions: 85 MW 0ASELWE 
SamPl. Location: UNIT I StarVSbp: 042310523 
Patorm-d bv: CGBD 

SYMBOL VALUE 
(sals.) 

0.84 
30.16 

Y 24 

R I23 
L 
W 
A(r) ( 330.08) 

C W  
P@I 
P(rtack) -0.35 

0 2  Co"C."b~tio" % 0 2  8.4 
c 0 2  Conc."batio" % c o 2  8.3 
co Concenbation % co 0.254 
N2 Concenkntio. @ydH.) %N2 ( 85.05) 

VnOClpI TRAVERSE MEASUREMENTS 

A-1 
2 
3 
4 
5 
6 

8-1 
2 
3 
4 
5 
0 

c - 1  
2 
3 
4 
5 
6 

0-1 
2 
3 
4 
5 
6 

- 
VOlocity 

on H20) 
Head. dP 

0.03 
0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.04 
0.03 
0.03 
0.03 
0.04 
0.04 
0.05 
0.05 
0.03 

- 
Stnsk 
Temp 
(d*gF) -__- 

181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 
181 

4344 

_ _ _ _  

0.171 10.81 
0.20 I 12.5 I 
0.20 I 12.5 I 
0.20 I 12.5 I 
0.20 I 12.5 I 
0.17 I 10.8 I 
0.171 10.81 
0.171 10.81 
0.20 I 12.5 1 
0.20 I 12.5 I 
0.20 I 12.5 I 
0.17 I 10.8 I 
0.17 1 10.8 1 
0.17 I 10.8 I 
0.171 10.81 
0.20 I 12.5 I 
0.17 I 10.8 I 
0.171 10.81 
0.171 10.8I 
0.20 I 12.5 I 
0.20 1 12.5 1 
0.22 1 14.0 I 
0.22 I 14.0 I 
0.171 10.81 

4.53 1 283.3 I 
1 ____-_  1 

REFERENCE POINT VaOCllY MEASUREMEKTS 

0448 1 C-2 I 0.03 

0454 I C-21 0.04 
0503 1 C-21 0.03 
osm I c - 2 1  0.04 

0453 I c - 2 1  0.03 

.~~~ ~~ 

05!3 i c - 2 i  0.04 
0518 I C -21  0.04 
0523 I C - 2 1  0.04 

I I 

181 I 0.17 
1811  0.17 

181 I 0.17 
181 I 0.20 

181 I 0.20 
181 I 0.20 
181 I 0.20 
181 I 0.20 

I 0.w 
I 
I _ _ _ -  --* 

1448 I 1.52 

- 
Stack I 

V.Ios* I 
w-4 I 

I 
10.8 I 
10.8 I 

10.8 I 
12.5 I 

_----_ 

12.5 I 

12.5 I 
12.5 I 
12.5 I 
0.0 I 
0.0 I 
0.0 I 

I ___--_ 
05.1 I 

dP(avg) - 0.038 

T(..vg) 5 181.0 

I 0.180 

CUCLUTED VKUES FROM M O C I N  TRAVERSE AND 
MOISTURE MEASUREMENTS 

Slvck Gar Wltw V.pw Ptopc&an B ( W )  = 38 

M(d) = 8 5 8  

Mol W, Slack Gas We1 Mls l  * Tm 

Mol W ,  Stack Gp. Diy 

ABS stack P V ~ S W .  on np) P(s) = 3 13 

Avp stack V.locdy ffWcu) V(* ."p) - 11 8 

Stack G u  STD V d  Flow (dsdm) a(*) 5 16'198 

Actual Suck Gp. V d  Fl- (achn) Ob) = 233803 

AOJUSTED STACU GAS R O W  BAY0 O N  FLUE FACTOR 
REFERENCE mim V ~ O U T Y  MEASUREMENTS 

f 



Plant: EDISON HBGS 
Dab:  1 1 8 N  
Sunpl. Locetion: UNIT 1 
Pdmmed by: CGBD 

PARAMETER 

F L O W  RATE CALCULATION USING FLUE FACTOR METHOD 

Conditions: 05 MW W h  UREA 
sLuVs1op: w0810108 

SYMBOL VPLUE 
(CalS.) 

0 2  Conc.nb.bon 
c02 b"C."b.bO" 
CO Consenbaoon 
N2 Cons.nbalon (bydfl.) 

% 0 2  6.4 
% c02 8.3 
% co 0.269 
% N 2  ( 85.03) 

WLOCTTY TRAVERSE MEASUREMENTS 

(hm. 
I 
I 
+ - - - -  
I 0028 
I 0033 
I 0038 
I a 3  
I OM8 
I w53 
I 0058 

I 0108 
I 
I 

I 0103 

I A - 1 1  0.041 178 
2 I 0.04 I 178 
3 I 0.03 I 178 
41  0.04 I 178 

I 
I 
I 

5 i  0.03 j 178 
6 I 0.03 I 178 I 

1 8-1 I 0.05 I 178 
2 1  0.04 I 178 
3 I 0.04 I 178 

I 
4 1  0.04 I 178 

I 
I 

i 

5 i  0.03 178 
6 I 0.03 1 178 

1 C-11 0.04 1 178 
2 1  0.04 I 178 
3 I 0.05 I 178 
4 1  0 ~ 0 5  I 178 

I 
I 

I 
I 
I 
I 5 i 0.05 i 178 
I 61 0.04 I 178 
I D-1 I 0.04 I 178 

2 I 0.03 I 178 
31 0.04 I 178 

I 
I 

4 I 0.05 I 178 
51 0.M I 178 

I 

0.03 I 178 
I 
I 6 1  I ---__ --f - -___ 4. 

FOTPLS I 0.02 I 4272 

_ _ _ _ _ I  ------ I 
0.20 1 12.5 I 
0.20 I 12.5 I 
0.171 10.81 
0.20 I 12.5 1 
0.17 I 10.8 I 
0.17 1 10.8 I 
0.17 I 1 0 8 1  
0.20 I 12.5 I 

0.20 I 12.5 I 
0.17 I 10.8 I 
0.17 I 10.8 I 

0.20 I 12.5 I 
0.22 I 14.0 I 
0.22 I 14.0 I 
0.22 I 14.0 I 
0.20 I 12.5 I 
0.20 1 12.5 I 
0.17 I 10.8 I 
0.20 I 12.5 I 
0.22 I 14.0 I 
0 .M I 12.5 I 
0.17 I 10.8 I 

4.68 I 292.7 I 

0.m I 12,s I 

0.20 1 12.5 1 

- -___I  ------ I 

REFERENCE POINT V a O C l l Y  MEASUREMENTS 

Sample 1 Velocity Slack (%RT(dP)( Slack \ 
Point I H.ad,dP I Temp I I Velocity I 

- - _ _ _ - + _ _ _ - - + _ _ _ _ _ - , _ _ _ _ _ _ I  
I (inHz01 I (%F) I I w-4 I 

C-31 0.05 I 178 
C-31 0.05 I 178 
C-31 0.04 I 178 
C-31 0.04 I 178 
C-31 0.05 I 178 
C-31  0.05 1 178 
C-31 0.04 I 178 
C-31 0.04 I 178 
C-3 I 0.04 I 178 

I I 
I I 

0.22 i 14.0 i 
0.22 I 14.0 I 
0.20 1 12.5 I 
0.20 I 12.5 I 
0.22 I 14.0 I 
0.22 I 14.0 I 

0.20 1 12.5 I 
0.20 I 12.5 I 

0.20 1 12.5 I 

I 0.0 I 
I 0.0 I _ _ _ _ _ _ I  _ _ _ _ _ _  I 

1.891 118.51 

WLOCllY TRAVERSE AVERAGES 

Avg Vdocity Haad fin HX)) dP(avg) = 0.0% 

Avg SlackT.mpiatYr. (d.gF) T(ravg) = 178.0 

Avg SORT(&) = 0.195 

CNCLLATED VALUES FROM VUOUN TRAVERSE AND 
UOISNRE UEAWREUEHTS 

Slack GY W a r  Vapor P i o p d i ~ n  B(W0) = : '45 

Mol. W.. Slack G= Dry M(d) = , 58 

Mol. W.. Stack Gas W d  M(r) = . a 0  

Abs Slack Pinsme (in Hg) P(r) = : 13 

Avg Slack Vdocity (n/*r) V(S Svg) = '2.2 

Slack Gar STD Vol Flow (drdm) O(r) = 1 7 : " 5 0  

Achlal Slack G u  Vol Flow ( a h )  O(a) = 241563 

0 
ADJUSTED STACU GAS FLOW BASED ON R U E  FACTOR 

REFERENCE wiw vaocirv MEASUREMENTS 

Avrag. rd. poi- -1. durinp rmp l "p  Wr.c) Ugs) = .. 
.... Avreg. slack g u  wl. dwhp b.YI*. W'K) U(I1 = 

Average ~ d .  poi- wl. dvinp bavrs. Ws.4 Ulr) = 

Flu. Facta (UO) I Ub)) - .... - 



MOISTURE AND VOLUME CALCULATIONS 

Plnnt: EDISON. HBGS 
Date : M,94 
I'erformed hy: CGmD 

PARAMETER 

G:s Meter Correction Factor 
Barometric Pressure (in Hg) 

# of Sample Points 
Total Sampling Time (min) 

St:ick (Duct) Dimensions (in): 
Radius (if round) 
Length (if rectangular) 
Width (if rectangular) 

Area of Stack (sq f t )  

Gas Meter Initial Reading (cu ft)  
Gas Meter Final Reading (cu ft)  
Net G a s  Sample Volume (cu f t )  

Vol of Liquid Collected (ml) 
Vol of Liq @ Std. Conds. (scf) 

Sample dClock 
Point Time i * 

1.5 
1.5 
1s 
15 

DTALSI 60 

>rilice 
lleter 
dH 

in H 2 0  

1 .oo 
1 .oo 
I .oo 
1 .oo 

m 

Sample Location: UNIT 1 
Test No.mvne: MOISTlJRE/BASELINE 

Starl/Stop'T&e: 1274/1334 

CONDITIONS: 215 M W  

SYMBOL VALUE FIELD DATA AVERAGES 
(calc.) 

Avg Orifice Meter Reading (in H20) dH(avg) = 1.000 
(gamma) 1.019 
P(h) 29.99 Avg Stack Temperature (degF) T(savg) = 24CU 

# 4 Average Meler Temperature (degF) T(m avg) = 6' .9 
(theta) ( . 60.00 ) 

R 123.00 
L 0.00 
W 0.00 CALCULATED VALUES 
A(s) ( 330.06 ) 

Meter Volume (std, cu. ft.) V(mstd) = 33.69 

1012.77 Stack Gas Water Vapor Proportion B(wo) = 0.142 
979.73 

V(m) ( 33.04) 

W C )  121.1 
V(w stdx 5.700 ) 

Stack 1 Gas 
Temp Temp 
'deeF) 1 in 

241 

240 
240 I j 
241 I 

I 
I 

69 71 

71 
71 

I 
962.0 I 282 

4eter 
degF) 
out 

6s 
69 
70 
70 

__ 
271 



Plant: EDISON, HBGS 
Date: 1nB4 
rerformeh hy: BD 

MOISTURE AND VOLUME CALCULATIONS 

Sample Lowtion: UNIT 1 

Start/Stop Tune: 0416fl516 
Test Nonype:  MOISTURE/BASELINE 

CONDlTlONS: 110 MW 

P A , m R .  SYMBOL .VALUE' ..:FIELD DATA A.VERAGEs 

Gas Meter Correction Factor (gamma) 1.019 

(wlc.) 
Avg Orifice Meter Reading (in H20) dH(avg) = 0.500 

Barometric Pressure (in Hg) P(h) 30.21 Avg Stack Temperature (degF) T(savg) = IS: .O 

# of Sample Points 
Total Sampling Time (min) 

# 4 Average Meter Temperature (degF) T(m avg) = 6 .3 
(theta) ( 60.00 ) 

Stack (Duct) Dimensions m) 
Radius (if roun d ' :  ) R 123.00 
Length (if rectangular) L 0.00 
Width (if rectangular) W 0.00 CALCULATED VALUES . 

Area of Stack (sq ft) A(s) ( 330.06 ) 
Meter Volume (std, cu. ft.) V(mstd) = 24 ,O 

Gas Meter Final Reading (cu ft) 83.08 Stack Gas Water Vapor Proportion B(wo) = 0.1.2 
Net G a s  Sample Volume (cu ft) V(m) ( 23.63 ) 

Vol of Liquid Collected (ml) VKC) 85.9 
Vol of Liq @ Std. Con&. (scr) V(w stdx 4.043 ) 

Gas Meter Initial Reading (cu ft) 59.45 

Sample 
Point 

1 
2 
3 
4 

m 

Klock 
Time 

1s 
1s 
1s 
15 

60 

)rifice 
deter 
dH 

050 
0.50 
0.50 
0.50 

7mm- 

Stack a 
193 
194 
193 
192 

7720 

Gas 
Temp 

65 
67 
68 
69 

in 

-23- 

teter 

out 
degV 

60 
61 
62 
62 

245 



MOISTURE AND VOLUME CALCUlAflONS 

Plant: EDISON, HBGS 

Performed hy: BD 
e D a t e :  lisi94 

.' 

I 

PARAMETER 

Gas Meter Correction Factor 
Barometric Pressure (in Hg) 

# of Sample Points 
Total Sampling Time (min) 

Stack (Duct) Dimensions (in): 
Radius (if round) 
Length (if rectangular) 
Width (if rectangular) 

Area of Stack (sq ft) 

Gas Meter Initial Reading (cu ft)  
Gas Meter Final Reading (cu ft)  
Net Gas Sample Volume (cu ft)  

Vol of Liquid Collected (ml) 
Vol of Liq @ Std. Conds. (scf) 

Sample 
Point 

1 
2 

4 
.7 

3TAL: 

,Clock 
Time 
- 

15 
15 
15 
15 

60 

Sample Location: UNIT 1 

Startistop Time: 0423,0523 
Tcst NuJType: MOlSTURE/BASELINE 

CONDITIONS: 65 M W  

)rilice 
deter 
dH 

1 .oo 
1 .oo 
1 .oo 
1 .oo 

m 

SYMBOL VALUE: FIELD D,ATA'A,S,RAGES : :.:: .:.../.::.: 
(Calc.) 

Avg Orifice Meter Reading (in H20) dH(avg) = : ;oo 
(gamma) 1.019 T(savg) = 4.0 
P(h) 30.16 Avg Stack Temperature (degF) 

# 4 Average Meter Temperature (degF) T(m avg) = 1.8 
(theta) ( 60.00 ) 

R 123.00 
CALCULATED'VALUES.'::'.':.,'. ; . ': 

L 0.00 
W 0.00 , . .  . . 
A(s) ( 330.06 ) 

Meter Volume (std. cu. ft.) V(m std) = : ;.61 ~. 
117.03 
149.42 Stack Gas Water Vapor Proportion B(wo) = ?.i38 

V(m) ( 32.39) 

VI ( 4  114.9 
V(w stdX 5.408 ) 

Stack a 
178 
178 
176 
176 

712.0 

Gas 
Temp 

in 

60 
64 
66 
65 

leter 
%F) 

57 
58 
S8 
58 



4 
. . PRELIMINARY VEXOCITYTRAVERSE 

E L S O  n h'4 63 

&4/ */ 

Plant 
Date /- s-94 

,, Location 
Stack I.D. 2 0  ' 6  

Barometric Pressure, in. Hg 

f.k,{ / 2 H  PJ l?'f 
Schematic Of Traverse Point Layout 

15217 84) 
I 



I 4- 

PRELIMINARY VELOCITY TRAVERSE 
Plant EDmN CJBS 
Dale l ,Jg[qq  
Location 

Stack ID. 2%. 
Barometric Pressure, in. Hg 29.97 
SlalicPressure. in. H20 -0- 3% 
CP D, 8 4  Pb " 

Operators Y& 

T I  

C " 

c c  /'* 

- 2  

TRAVERSE VELOCITY STACK 

(Ts L'F 
POINT TEMPERATURE 

.2 1 I :' 

p+q+ 
:?s- C -  

I I 

AVERAGE 1 

I \ I  

AVERAGE 
6 2 1 7  E 9 0  



. , PRELIMINARY VELOCITYTRA VERSE 
Plant (LE !A865 

Y&* 
Dale Location ;O' /,hf+ Lf' ' A d  c@ ~ /A, I!?hL/ ' f  7 ..;:;c). rj d 2 p  

f Slack I.D. 

Barometric Pressure, in. Hg 3 . 2  1 

StaticPressure. in. H20 -0.40 S 7 4 n :  0 9 2  
CP " M y  <To-?: O O k Z  

Operators R.O+ L 60 wef f0 n . Schematic Of Traverse Point Layout 



PRELIMINARY VELOCITY TRAVERSE 
Plant 4 d  l-!-fjGS. 

Locaiion 63 Ubi% I 

StaticPressure. in. H20 - 0 .qo  

A 
Dale - v  

( r  

Slack I.D. mf 6 
Barometric Pressure, in. Hg 3 3 0 .  1 

5 7 . ~ : ~ J / 6  i) 
5-72? D q3 1 

CP 0.ti.t 
Operators Schematic Of Traverse Point Layout 

15217 W90 



p&-Ll-M-l-fi-AR j,- -"-b-L oL-l-I-y Tm 

n) EJio-? //4 6 5 Plant 

Date /- g - 9 9  

,* 
Location urn,./ / 

SiaticPressure, in. H20 - .33- 

20 '6 Stack I.D. 

Barometric Pressure, in. Hg 

. BY CP 
Schezatic Of Traverse Point Layout Operators Rvbb  C 6  5737: 0025 

- 



PRELIMINARY Vi?jXOCITY TRAVERSE 

1 l F / 9  4 
i)Ll:tf 1 

Plant {& (, I 

Date 8 Location 
Stack I.D. 20'6 (' 
Barometric Pressure, in. Hg 9. I b c 

,DA+ (1. 6 Operators L O C f T O h  

-0 .75-  <,AT/;-; - oY23 

0-754 SO?: 0 4 4 ~  
StaticPressure, in. H 2 0  

, CP 

TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 

NUMBER (Aps), in. H 2 0  (F +p 
A -  I fBSf 

7 ,  " 
1 TRAVERSE VELOCITY STACK 

POINT HEAD TEMPERATUF I 
NUMBER (Ts L * F  

la . b 3  
\ ' /  

/- I 



1 \ ,i 
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1 
0 .  m 
5 1  
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APPENDIX I 

SAMPLING EQUIPMENT CALIBRATION RECORDS 

e 1-1 
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APPENDIX 1-1 

DRY GAS METER CALIBRATION RECORDS 

1-3 



z 
0 
F a 
U 
m 
i a 

i z  
U 
W 
I- 
W 
E 
W 

0 
v) z 
0 
0 

(3 
a I 

0 
Y 

> 

I 



U 
W 
I- 
W 
E 
W 

v) z 
0 
0 

6 

I, 
cy 
b 
c h 

3- 

cn 
W 

5 .. 
M 
v) 

N 



I 1 %  

i 
I ---E d 

F -  

N s 

I 



B 
, 
U 

t 

1 

I 
(t 

4l 

I 

I 

I 

^. 2 - 
N N VI 

N 



W 

P 

In 
0 

Y 

, . .  

! 

I 
-. ~ _ _  .. . _._ 



P 

.- hi 

, 

0 
Y 

> 

I 



z 
0 
F 
Q 
U 
rn 
i 



.- c' pel I 

0 
Y 

> 

E 6 c n  

m $ .c > 



W 

> 
C -I -= 

- m 
0 
I- 
I 

Y I1 
> 

E 
0 .- 
e m - : 
0 

II 

@ 
I 
d 



n 

0 
Y 

1 

I1 F 



@ 
Id 

0 
Y 

I1 

I 
@ 
a Z 

0 
i= a 
K m 
i a 
0 
d 
U 

e: W 

I- 
W 
E 

I 

- *  
\ -  

- 
4 1  

$ 
E l  

I- 

E !  



P 

>- l a  
0 

Y II 
t 

6 
I a Y) c 

0 
m .- - 
- 

p 8 z =  
t. 
0 

w 



‘0 

z 
0 
F: a a 
m 
i a 
0 
dl 
K 

a: W 
c 

0 
Y 

t 

$.E 
F -  

I 



APPENDIX 1-2 

NOZZLE CALIBRATION RECORDS 

1-19 



e 

NOZZLE SERIAL 
. H5\2-] 

NOZZLE MEASUREMENT 

4 

DATE --- 
RECORDED BY 

,i 

c 



. A  

I 

DIAMETER 
DIMENSION 
A 0. #2 IO 
e -  
C 0,32 t 7 
D d K  

A VQ. Od2 5- I 
NOZZLE SERIAL 

. J . 1 5 1 + I  
: 

c 0 

.. 



NOZZLE MEASUREMENT 

NOZZLE SERIAL 
- rcSId- l  



APPENDIX 1-3 

MAGNEHELIC CALIBRATION RECORDS 

1-25 



Meter I3ox Niiriher: fl I 

Serial Nriitil)er Gage Magrielielic Moriotneter 
Reading Reatliiig 

(in. H,O) (in. H,O) 

0- .r" 

0 -s" 



Magnelielic 
Reading 

(in. H,O) 

D.$O 
o.go 
1 n \ q  
I. r9 
2.00 

Monometer 
Reading 

(in. H,O) 

0 -4 
0.8 

1. b 
7.0 

04 
0.8 
\ .I 
1.b 
2.0 



Meter Box Number: 

+e I 
Calibration Standard: 0 - 6'' LhCbV\Q wahemc 

Operator i3 .'>a+, 

Gage 

0 - 6  " 

0-6'' 

0- 6" 

Serial Number 
Magnehelic 

Reading 
(in. H,O) 

\.70 
2.40 
3.61 
'4. r6 
b.0 1 

L.2 0 
2.79 
3.b 0 
q. 79 
b.d 0 

Monometer 
Reading 

(in. H,O) 

1.2 
2 A 
3.1, 
4.0 
6.0 



APPENDIX 1-4 

THERMOCOUPLE CALIBRATION RECORDS 

1-3 1 



STACK TEMPERATURE SENSOR CALIBMrION DATA FORPI 

e D a t e  . l2/Q 143 Thermocouple number L 
Ambient t e m p e r a t u r e  br Barometric p r e s s u r e  29ff_ i n .  Hg 

C a l i b r a t o r  R e f e r e n c e :  m e r c u r y - i n - g l a s s  _._ . . . . 

o t h e r  FIU k e $1 
- 

R e f e r e n c e  
. p o i t i t  

number 
S o u r c e a  
s p e c i f y )  

R e f e r e n c e  
thermometer  
t e m p e r a t u r e ,  

-=c- I / r  

3 3  

’33 

3-3 

Thermocouple 
p o t e n t i o m e t e r  
t e m p e r a t u r e ,  

- - d r  

3 3  

3 3  

? ?  

b Tempera tu re  
d i f f e r e n c e .  

% 

Type o f  c a l i b r a t i o n  s y s t e m  u s e d .  a 
Jb 0 ‘ f  + 460 

( r e f  temp,  -E t 273) - ( t e s t  t l i e r m o m  temp, k + 273) 1oo<1.5%. ref temp,  ‘X + 2 7 3  1 -  
*F t460 

Q u a l i t y  Assurance Handbook M5-2.5 
- 

.... :::. ,. . :.,. .. 



-. .. . . . . 

Refer  piice 
p o i l i t  

riiirnbpr 

. 

. .. . . . . .. . -. 

Sniitce a 
( speci fy ) 

... .. . . . . .. . . . , . . . 
R e  f P re it(:? 

thermometer 
temperaLiir9, 
JT #F -- 

7 3  

-33 

33 
'I 

17 

13 

77 

- 

Temperature 

.x 
d i f f e r  p i ice ,  I )  

________ 

i r  

:::.. . ... :. ... :... ...... : .:.:;:. 
. ... .. 
...... . .. . .  



0 1)nl:n 

,... ... :.. 
.:... .?.. .: 
.:.:.:. .,.:_.. 
... 
... .... 
. .  

. , . . . . .. . __ 

s n ~ i  tce a 
s p e c i f y )  

- . __ . . . .. . . . . _ _  
Ref ererice 

thermorne 1:er 

33 

3 =  

13 
'I 

-. . . . . . - _ _  
I'he rmocoiiple 
pn tentiorne ter 
kemperatiire. 

PCC' 1 F -_ . 

13 

33 
3 

._ .... .. .. . .. . . . . . . .. 

I'einperature 

:< 
d l  f f e r e t i c e ,  I>  

, 



.... ..... 
. ._ .. .. . .:.:. . , . .: 
.:.:... :.:..:: 
:::::. 

. . .- 

R e f e t - P t t r : ?  
p o i n t  

t i l imb-r  
.. 

-. . 
r'tiermocciiple 
p o t e n t i o m e t e r  
1. emper a t i l  re, 

"Cc A,- 

. ,  Iempera t u  re 
d i f f e r e n c e .  f >  

0, /* 

.- 

e 



d?, 
STACK TEMPERATURE SENSOR CALIBRATION VATA FORM 

I '  -L?%L- e Date  . \ 2 / f /  9 3 Thermocouple number 

Ambient t e m p e r a t u r e  k( - B a r o m e t r i c  p r e s s u r e  ~ 2 9 c  i n .  Hg 

C a l i b r a t o r  R e f e r e n c e :  m e r c u r y - i n - g l a s s  _.- . .  . 
o t h e r  F I u K e  

R e f e r e n c e  
. PO i n  t 
number 

S o u r c e a  
s p e c i f y  ) 

R e f e r e n c e  
thermometer  
t e m p e r a t u r e ,  

9-6 #/= 

I t 0  
i? 9 
14 0 

Thermocouple 
p o t e n t i o m e t e r  
t e m p e r a t u r e ,  

T a r  

b T e m p e r a t u r e  
d i f f e r e n c e ,  

% 

13.2 
0.2 

Type o f  c a l i b r a t i o n  s y s t e m  u s e d .  a 
Jb 0 ' f  1. q60 

( r e f  temp,  + 2 7 3 )  - ( t e s t  t l i e r m o m  temp, k + 2 7 3 1  1oo<1.5%, ref temp,  T + 273 
*I= t q60 

1 -  
Q u a l i t y  Assurance Handbook M5-2.5 



43 
STACK TEMPERATURE SENSOR CALIBRATION DATA FORPI 8.'' tror 

D a t e  3 Thermocouple number ./Ab,? 
Ambierit t e k p e i a t u r e  A - Baromet r i c  p r e s s u r e  27,c< in. Hg 

C a l i b r a t o r  .B,BT Refe rence :  m e r c u r y - i n - g l a s s  _._ . , . 
_ _  

o t h e r  

R e f e r e n c e  
. p o i n t  

number 
S o u r c e a  

[ s p e c i f y )  

Reference  
thermometer  
t e m p e r a t u r e ,  

+?- #F 

Thermocouple 
p o t e n t i o m e t e r  
t e m p e r a t u r e ,  

=e- "F 
b Tempera tu re  

d i f f e r e n c e ,  
% 

0.2 

0.3 

a 

b[(ref temp, 

Type o f  c a l i b r a t i o n  sys tem u s e d .  
vb 0 " F  9' f46 0 

+ 273) - ( t e s t  tliermom temp, % t 2 7 3 ~ 1  1o011 .5~ .  
- ref temp, "c + 273  

*F t ql50 
Q u a l i t y  Assurance Handbook M5-2.5 

::.::.. . .. .... : . :. . 



S T A C K  TEMPERATURE SENSOR CALI BRATION DATA FOWl 

Thermocouple number 

Ambient temperatuLe (~r - 

C a l i b r a t o r  . .  . . ~ Reference:  mercury- in -g las s  _.C . . . 

Barometric  pressure  2 ? , 6 1 1 1 .  Hg 

o t h e r  IT lu Klz- =w 
Reference  

p o i n t  
number 

a 
b 

Sourcea  
[ s p e c i f y )  

Reference 
thermometer 
temperature,  

-Y- #F 

Thermocouple 
po tentiome ter 
temperature,  

W * F  

b remperature 
3 i f  f e r e n c e ,  

% 

0.3 
0.3 

0 :3 

ype o f  c a l i b r a t i o n  system u s e d .  
jref  temp, + 2 7 3 )  - t e s t  thermom temp, 'X + 2 7 3 1  1 o o c 1 . 5 % .  

qb 0 ' F  4. q60 

ref temp T + 213 
' F  t q60 

1 -  
Quality Assurance Handbook M5-2.5 



R e f e r e n c e  
, p o i  t i t  

number 

I '  

S o u r c e a  
( s p e c i f y )  

Refererice 
thermometer  
t e m p e r a t u r e ,  

=c PF 

__.. . .  

l'liermocoriple 
pm tei i t iome ter 
t m p e r a  tu re ,  

V ' a c  _ _  

-- . 

, I  I emp e r a til r P 
d i  f f e r e r i ce ,  h 

:< 

a 

b[(ref temp. ''E + 2 7 3 )  - ( t e s t  Uiermoin temp, *C + 27311 1 o o ( 1 , 5 ~  

Type o f  c a l i b r a t i o n  system used .  
Vb 0 " F  .I- ~460 

- ref temp, T -+ 2'73 
'F 1q60 

Q u a l i t y  Assurance Ilaiidbook M5-2. 5 

. .  . ....,.. .. . . ,...,. . ::. :,. .. . . .. ...: 



- ... - . . .. . . 

R e f  ererice 
.poi t i t  

number 

Referelice 
thermometer 
temperature ,  

-4T t fz 

__ _. .. 

Source a 
( s p e c i f y )  

__ . . . . . . 

. . - 
l'liermocouple 
potent iometer  
te inpe r a t i l  r e , 

' C ' O r  

- . _. 

h l'einp e r a t u  r e  
3i f fe re t ice ,  

x 

0.2 

0 *2 

a 

b [ ( r e f  temp, 

Type of  c a l i b r a t i o n  system used. 
Jb 0 ' F  '. q&o 

+ 2'73) - ( t e s t  thermom temp, 'K + 273) ]  1 o o ~ 1 . 5 % ,  
r e f  temp, Y + 2 7 3  

*F t &0 
Qual i ty  Assurance Ilaiidbook M5-2.5 

.. . ....:. 
. . .., 

. . ., . . .  



S o u r c e a  
s p e c i f y )  

\+* 0 

~2(3 

-. . -. 

__ - 
Refere l ice  

thermometer 
tempera t u r e ,  

--T t(c 

32 

212 
21 1 
I\ I 

I ,  

-- .- . 
Thermocouple 
p o t e n t  i ome t e I 

32.b 

32. b 

66 
to6 
66 

- 

b 
'Ye tnp e r a t II r e  
d i  E fererice. 

% 

0 .I 

. .. :... .:. . .  :.:. . .... ., . . . . .  ,... .. .,. . .. . . 

a 

b [ ( r e f  temp,  
Type of  c a l  i b r a t i o r l  sys t em u s e d .  

vb 0 '6 * !fk@ 
+ 273) - ( t e s t  tliermcln temp, '6 i- 2 7 3 ) ]  - 1 0 0 < 1 . 5 ~ .  r e f  temp,  Rc + 273 - 

't= i VhO 
Q u a l i t y  Assurance  Haridboo): M 5 - 2 . 5  



. 

Ref e r e  lice 
p o i n t  

iiurnber 
sourcea 
; p e c i f y )  

__ 
Referelice 

:hermorne t e r  
xmpera t i i re ,  

--c- tF 

2i-L 

63 
&7 

l'liermocouple 
potent iometer  

3 '3 
73 
73 

66  
6 6  

b emp e r a t u  r e 
i f  f e r ence ,  

% 

8 .I 
0 -2 
0 .l 

0.2 
0 .'L 

a 

'[Iref temp,  'e + 273) - ( t e s t  thermom temp, "6 + 273)] 1 o o c 1 . 5 % .  

Type of  c a l i b r a t i o n  system u s e d .  
'fb 0 'F -I '160 

- r e f  temp, Y + 2 7 3  
' F  t q60 

Qual  i t y  Assuraiice Handbook M5-2.5 



S T A C K  TEMPERATURE SENSOR 

TI I e II mo co I 1 p 1 e 11 uni be r 

Ambierit t e m p e r a t u r e  b 7  - B a r o l n r t r i c  p r e s s u r e  

Ca 1 i b r a t o r  -&a, b? R e f e r e n c e :  . .  i:: 

o t h e r  

R e f e r e n c e  
. p o i n t  

number 

thermometer  

s p e c i f y  ) 

~ l l i e r m o c o u p l e  
po ter i t iome te r  
t e m p e r a t u r e ,  

T a r  
/ 

I, 
b T e m p e r a t u r e  

d i f f e r e n c e ,  
7; 

0.2 
0.1 
0.1 
9. I 

. .  , .. :... .. . .  . . .  ::. . . , :. ,... .. :.::. 



STACK 'I'EI.lPERATURE' SENSOR CALIBRATION DA'I'A FORI1 

'I'liermocnripl e 
po  t e 11 ti orne t e r 
temperatiire, 

-. .......... 

Reference I 
thermometer 

soiirce' temperature ,  
( s p e c i  fj,) i- h 'I' einp e r a t u  r e 

d i f f e r e n c e .  

I 32 

213 -8 

G-? .L 
67<2 
G7.2 

. - . . . . . . . .  
G3 

I I ........ ................. 

6.3 

0. I 
0. I 
0. I 

. . . . . . . . . . . . . . . . . . . . .  

a , .  

' [ ( re f  temp, 
' f + 1116 0 

lype of  c a l i b r a t i o n  s y s t e m  used. 
yb 0 

+ 273)  - ( t e s t  tliermoin temp, "C + 273)] 1ooc1.5% 

Q u a l i t y  Assuralice Hatidbook 1.15-2.5 

ref  temp, 9(1 + 2 7 3  - 
'F t (Ibo 

.. .:.. . . . . .  
..: 



Reference  
.poi11 t 

number 

--. . . . 

- .. 

Source” 
s p e c i f y )  

t4-0 

H20 

-. 

~~ 

Reference 
thermometer 
tempera trrre,  

9 - C - r c  

3 2  

32 
72 

_-_____ 
Thermocouple 
potent iometer  
temperature,  

--a, 

3 I 

31 

31 

ZLO 

21 b 
21 1 

b 
Temperature 
d i f f e r e n c e ,  

:< 

0.2 
0.2 
0.2 

0 .3  
0.3 
0. I 

Q u a l i t y  A s s u r a n c e  Handbook M5-2.5 
- 

:... ..... 
. . ..... . ....,. .... .. 

....... ..... ...... : 
. . .  .... 



. .  
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S T R E A M L I N E S  A P P R O A C H I N G  T H E  
N O Z Z L E ,  THE IMPACT PRESSURE 
O f E N I N C  P L A N E  O F  THE P I T O T  T U B E  
S I I A L L  B E  E V E N  WIT11 O R  A B O V E  Tl lE  
N O Z Z L E  EHTnY ? L A N E .  
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. .  . .. . . .  .. > .,..: 
'Igutb 2-6. Proper pitot tube-semptiny nozzle corifiyutatiori to prevent Aerodynamic I r i t e & ~ k ~ ;  
u\"' !?hook-type nozzle; centers of riozzle and pllol operilng aligned; DI between 0.46 erld o.1)ybh 

(Figwe 2-6 anietided b y  52 Fn 34639, September 14, 19871 

.*. 
7d 3/8 In.). . . .  
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[Figure 2-6 amended by  52 Fn 34639, Seplember 14.  19871 
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