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SECTION 1 

INTRODUCTION 

Geraghty & Miller was contracted by Southern California Edison Company (SCE) to 

conduct emissions source testing on Unit 2 located at Edison'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. R-249463 (Condition 14B). Emissions measured were nitrogen oxides 

(Nod, carbon monoxide (CO), oxygen (OJ, reactive organic gases (ROG), and ammonia (NH,). 

This report summarizes results for the source tests performed as required by the F'TC. 

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. SCAQMD approved changes to the test scope included waiving 

the PTC requirement for particulate testing and reducing the number of test loads from six (10, 

50, 100, 150, 200, and 215 MW) to three (low, mid-, and high). A copy of the source test 

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

this test scope are provided in Appendix A. 

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

description of the SCE boiler and Sections 4 through 7 detail sampling and analysis procedures 

and results for each test parameter. Appendices B through G provide supporting documentation 

for data presented in Sections 4 through 7 and are specifically referenced where appropriate. 
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a 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 Unit 2 Source Test Information 

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

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 (P rC  Application No. R- 
249463) 

a Test Dates March 9 and 11,  1995 

~ ~ 
~ ~ ~~~~ ~ ~~~~ 

Tests Performed By Geraghty & Miller, Air Program 
Project Engineer: Doug Urry (714) 453-1264 

Stafford Pease (818) 302-4034 
Mike Escarcega (818) 302-4032 

2 



Sample 
Test Parameter Sampling Analytical Duration 

Method Method (min) 

NOxSO,Oz SCAQMD 100.1 'Various 60 

Moisture/Flow SCAQMD 1.1-4.1 Gravimetric/ 60 

b~~~ SCAQMD 25.1 TCAFID 60 

Rate NA 

Boiler Operating 
Conditions 

(low, mid-, high) 

No. 
of 

Runs 

1 

1 

1 
Baseline 

NOx,COPz 

Flow Rate 

SCAQMD 100.1 'Various 60 1 

SCAQMD 1.1-4.1 NA 60 1 

ROG 

Ammonia/ 
Moisture 

Urea Injection 

3 

SCAQMD 25.1 TCAlFID 60 1 

dSCAQMD Draft Colorimetric/ 60 1 
Method 207.1 Gravimetric 
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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, 0,, ROG, and NH, emission measurement results are summarized in Table 2-2. 

No emission measurement results exceeded the limits stated in the PTC. For each test condition, 

Table 2-2 lists stack gas NO,, CO, 0,, ROG, and NH, concentrations and emission rates. NO,, 

CO, ROG, and NH, concentrations have been corrected to 3 percent 0, to comply with permit 

reporting conditions. ROG results presented in Table 2-2 represent an average of duplicate 

sampling and analysis results. 

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 NO,, CO, NH,, and ROC emission rate calculations is 

provided in Appendix C-6. 
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SECTION 3 

BOILER DESCRIPTION 

Huntington Beach Unit No. 2 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 

fired with 24 combination oil/gas 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. Comhustion 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. 

7 
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SECTION 4 

SCAQMD M m H O D  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 (QNQC) 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 0, 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. All measurements were performed at existing sampling 

facilities on the stack. Sampling locations and stack dimensions are shown in Figure 4-1. 

4.1 Sampling System 

Continuous emissions monitoring (CEM) instruments in the Geraghty & Miller Mobile 

Laboratory were used to measure gaseous constituent concentrations present in the sample stream. 

The Geraghty & Miller Mobile Laboratory is certified by the California Air Resources Board; 

a copy of the certificate is provided in Appendix H. A schematic of the CEM instrumentation 

is provided in Figure 4-2. The sample extraction and conditioning system consists of a 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 (NO,) absorption. 

From the sample gas conditioner, the sample stream passes through a flexible Teflon 
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0 
sample line to a flow control system which meters the sample flow rate through the monitoring 

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 Institute of Standards and 

Testing (NIST) traceable gas standards certified to i 1 percent analytical accuracy. Copies of 

calibration gas certification sheets are provided in Appendix C-1. 

10 
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a HUNTINGTON BEACH UNIT NO. 2 

Top of Stack 

--- 
ortHeight - 
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Top of Asphalt 
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Vue Gas Ducted 
o Exhaust Stack - Air Flow 

Figure 4-1. Diagram of Stack Dimensions and Sampling Locations 
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4 WAY SEtEClDR e3 VALVE I! 
Figure 4-2. Schematic Diagram of Mobile Laboratory CEM Instrumentation 
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Table 4-1. Continuous Emissions Monitoring Instruments 

NO, CHEMILUMINESCENT ANALYZER-THERM0 ELECTRON MODEL 1OA 

Response Time (0-95%) 

Zero Drift 

Linearity +1% of full scale 

Accuracy 21% of full scale 

5 sec-NO, mode 

Negligible after lL? hour warmup 

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%) 40 sec 

Accuracy +1% of scale at constant temperature; +1% of scale at 4 %  of 
reading, whichever is greater, over the operating temperature 
range 

output 

@ Range 

0-100 mV 

0-5, 10, 25 % 

CO INFRARED ANALYZER-HORIBA MODEL VIA-510 

Response Time (0-95%) 16 sec 

Zero Drift *l% 

Span Drift +l% 

Linearity +1% 

output 0-1 v 
Range 0-50, 100, 500, 2000 ppm 

13 



NO, 
Test Condition (PPm) 

Full Load, Baseline 83.2 

N O , @ 3 % 0 ,  CO C 0 @ 3 % 0 ,  0, CO, 
( P P 4  ( P P 4  ( P P 4  (%) 

105 83.8 106 6.7 8.0 

(1 Low Load, Baseline I 33.9 I 44.3 I 140 I 183 I 7.2 I 8.0 11 

Full Load, Urea On 

Mid-load, Baseline 

Mid-load, Urea On 

71.8 93.1 60.4 78.3 7.1 7.9 

49.6 64.8 108 141 7.2 7.9 

38.4 50.2 111 145 7.2 7.9 

14 

Low Load, Urea On 27.8 36.1 129 167 7.1 7.9 
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Port C 

Figure 4-3. Stratification Test Traverse Point Locations 
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Port D 

Traverse Point Locations (inches) 

Stack I.D. 
Point 1 
Point 2 
Point 3 
Point 4 
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246 inches 
79 inches 
47 YE inches 
25 Va inches 
7 V8 inches 
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at low load are summarized Table 4-3. Stratification results were calculated following SCAQMD 

Source Test Manual, Chapter X, Section 13 procedures. Stratification was less than 10 percent; 

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 C-2 and C-3, respectively 
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0 4.4 Sampling System QNQC 

Sampling system and instrument performance measurements were recorded throughout this 

murce test with strict adherence to Method 100.1 QNQC 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. 

All NO,, CO, and 0, analyzer and sampling system performance measurements were 

performed in accordance with Method 100.1 procedures; results of these measurements are 

included in Appendix C-7. 

Strip charts of the semi-annual analyzer certifications for response time and NO, to nitrous 

oxide (NO) converter efficiency are provided in Appendix C-4. 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 (see Appendix C-4). 

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 sampling system bias 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 C-5). The following calculation was used for the correction. 

where: 

C = Effluent gas concentration, dry basis, ppm 

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

cm = Actual concentration of the upscale calibration gas, ppm 

18 



.- 

cm = Average of initial and final system calibration bias check responses for the upscale calibration 
gas, PPm 

= Average of initial and final system calibration bias check responses for the zero gas, ppm 

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

emission rates provided in Section 2. 

19 
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SECTION 5 

SCAQMD METHOD 25.1, ROG MEASUREMENTS 

Section 5 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 5.1. ROG analytical and QNQC data are summarized in Sections 5.2 and 5.3, 

respectively. 

5.1 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. a 
Method 25.1 specifies that sample gas be withdrawn at a constant rate throughout the test 

duration. 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. 

Sample gases are withdrawn through a pre-cleaned XI inch stainless steel sampling probe 

positioned at the center of the exhaust stack. Each sampling line is purged for approximately one 

minute before initiating sampling. 

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

traps and the gases in the tanks. The mass of ROG collected in each condensate trap is measured 

by first removing all CO,, and then oxidizing the ROG in the condensate to CO,. This CO, 

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

total combustion analyzer (TCA) and measured by a non-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, CO,, and methane (CH,). The NMO elutes off 

21 
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the GC as fore-flush and back-flush, and is oxidized to CO,. A reduction catalyst is used to 

reduce this CO, fraction to CH,, and finally, the CH, is measured using a FID. 

A Method 25.1 sampling system field blank was collected to assess sampling apparatus 

cleanliness and to determined potential sample contamination during set-up, sampling, and 

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

sampling apparatus for approximately 60 minutes. 

Method 25.1 sample analyses were performed by Truesdail Laboratories, Inc. located in 

Tustin, California. 

5.2 Method 25.1 Analytical Data 

Method 25.1 analytical data are summarized in Table 5-1. For each test condition, 

duplicate analysis results are listed for ROG, CO, and CO,. Table 5-1 lists actual and corrected 

ROG concentrations; corrections are made to 3 percent 0,. ROG emission'rates (reported in 

pounds per hour as methane) are also included in Table 5-1. Emission rates were calculated 

based on volumetric flow rate data collected during the sampling period (Section 7). Copies of 

Method 25.1 analytical reports and field test data sheets are provided in Appendix D-1 and D-2, 

respectively. 

53 Method 25.1 QNQC Results 

Field blank analytical results indicate 5 ppm residual ROG (as methane) was present in 

the apparatus. Data presented in Table 5-1 were blank corrected to account for residual ROG 
present in the Method 25.1 sampling equipment. 

22 



Table 5-1. Method 25.1 Test Results 

Baseline 

Mid-load, 

34 44 24 103 
Mid-load, 

Tray 2 

Average 46 60 32 107 7.5 

Tray 1 78 102 54 98 6.9 

130 170 90 101 7.1 Tray 2 
Urea On 

Low Load, 

Average 104 136 72 100 7.0 

Tray 1 80 105 38 127 7.4 

28 37 13 131 7.5 Tray 2 
Baseline 

I Trav 1 I 35 1 45 I 17 

Average 54 71 25 129 

49 I 64 
Low Load, 

Trav 2 I 24 115 I 7.4 

23 

Urea On 
I I I I I I 

Average 42 54 20 121 7.6 
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SECTION 6 

DRAFT SCAQMD METHOD 207.1, 
AMMONIA CONCENTRATION MEASUREMENTS 

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

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

concentration results are summarized in Section 6.2. 

6.1 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 E-1. 

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

in 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. 

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 temperature 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 



Test Condition 

Full Load, Urea On 

Mid-load, Urea On 

Low Load, Urea On 

26 

Analytical Stack Gas Concentration 
Results Stack Gas 

(mg "J Corrected to 3 Emission Rate 
sample) (ppm) % 0, (ppm) (Ibhr) 

9.25 14 19 21 

7.80 12 16 8.8 

5.40 9 11 5 



SECTION 7 

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

Section 7 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 7.1. Stack gas flow rate data are summarized in Section 7.2. 

7.1 Volumetric Flow Rate Measurement Procedures 

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

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

from Methods 1.1 through 4.1 were used to calculate stack gas volumetric 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, 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. 

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 7-1. 

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. 

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. 

During test conditions where the urea injection system was in service, moisture data was obtained 

from NH, sampling and analysis procedures. 
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Figure 7-1. Velocity Test Traverse Point Locations 

A-3 

A-2 

A-1 

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

D-1 

Port D 

Traverse Point Locations (inches) 

Stack I.D. 
Point 1 
Point 2 
Point 3 
Point 4 
Point 5 
Point 6 

246 inches 
87 %!E inches 
61 YZ inches 
43 Vi inches 
29 inches 
16 Vi inches 
5 lh inches 
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7.2 Volumetric Flow Rate Test Data 

Stack gas volumetric flow rate data are summarized in Table 7-1. For each test condition, 
e 

11 Mid-load, Baseline I 272,995 I 13.8 I 189 I 29.6 11 

Test Condition 

Full Load, Baseline 

Full Load, Urea On 

Stack Gas Characteristics 

Moisture Molecular 

(dscfm) (%) CF) (IbAb*mole) 

547,128 14.4 232 29.6 

555.487 14.0 232 29.6 

Flow Rate Content Temperature Weight 

e Mid-load, Urea On 2 7 3,s 6 3 14.0 188 29.6 

Low Load Baseline 185.712 13.6 166 29.6 

29 

~ 

Low Load, Urea On 189,613 13.9 169 29.6 
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SECTION 1 

EVTRODUCTION 

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 Fdison’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 #1 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 

Acurex Environmental, Southwest Regional Office 
Project Engineer: Chad Garretson (714) 970-5290 

Stafford Pease (81 8) 302-4034 
Dave Rundstrom (818) 302-9416 

Tests To Be Performed By 

Key Mison Contacts 
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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. 

3 
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. e Table 2-1. Test Matrix for Huntington Beach Unit #1 and #2 

Boiler Operating 
Conditions 

Baseline 

Urea Injection 

Sample 
Test Parameter Sampling Analytical Duration 

Method Method (min) 

NO,.CO.O, SCAOMD 100.1 ’Various 60 

I 30 
Moisture,Flow SCAQMD 1.1-4.1 Gravimetric 

Rate 

bParticulare SCAQMD 5.2 Gravimetric > 60 

‘ROG I SCAOMD25.2 I dTCA/NDIR I 30 

NOx,CO,O, SCAQMD 100.1 ’Various 60 

Flow Rate SCAQMD 1.1-4.1 NA 30 

bParticulate SCAQMD 5.2 Gravimetric > 60 

ROC SCAQMD 25.2 TCA/NDIR ,30 

Ammonia Slip/ ‘SCAQMD Draft Colorimetric/ 30 
Moisture Method Gravimetric 

0 ’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 analysislnon-dispersive infared 
‘SCAQMD Draft Method for Ammonia and Ammonium Compounds From Stationary Sources 
NA - Not Applicahle 

Runs 

2 

4 



SECTION 3 

SAMPLING LOCATIONS AND PROCEDURES 

3.1 Sampling Locations 

Flue gas from Huntington Beach # I  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 # I  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 
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Figure 3-1. Schematic Diagram of CEM Instrumentation in the Acurex Environmenhl 
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. 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. 

The CEM specifications are sumnlarized in Table 3-1. 

Extensive gaseous constituent stratification tests have been previously performed at this 

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

CARNOT Report #I0821 15/R148B099.T; Huntington Beach #2, CARNOT Report 

#10848/R148B9lO.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 0, traverse for the baseline condition of each load 

(2) if stratification from the 16 point traverse is less than I O  percent, select a 
representative sampling location and perform single point sampling for N G ,  02, 
CO, ROG, ammonia. and moisture measurements for each test condition 

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

NO, and CO emission data are corrected to 3 percent 0,, 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 

c, 
cm - co 

calculation was used for the correction. c, = cc - co, 
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Table 3-1, Continuous Emissions Monitoring Instruments 

NO, CHEMILUMINESCENT ANALYZER-THERM0 ELECTRON MODEL 10A 

Response Time (0-90%) 

Zero Drift 

Linearity 

Accuracy 

1.5 sec-NO mode 
1.7 sec-NO, mode 

Negligihle after 112 hour warmup 

f 1 % of full scale 

f 1 % nf 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 (0-90%) 60 sec 

Accuracy f 1 % of scale at constant temperature; f 1 % of scale at *.5% of 
reading, whichever is greater, over the operating temperature range 

0-100 m V  

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

CO INFRARED ANALYZER-IIORIBA 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 ful l  scale 

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

‘w = Eftluent gas concentration, dry hasis, ppm 
- 

= Average gas concentration indicated hy gas analyzer, dry hasis ppm ‘- = Actual concentration of the upscale calihration gas, ppin 
‘m = Average of initial and final system calihration hias check responses for the upscale calihration 

gas, PPm 
‘ 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 I .  I ,  2. I ,  3. I ,  and 4.1, respectively. Data collected 

froin 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. 

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 inagnehelic 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. 

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 Measurements 

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 point within a 3 foot radius of the center of the exhaust stack. 

The SCAQMD Method 25.2 samples will be analyzed via TCAIFID. The TCAlFID 

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 (COJ, 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. I ,  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: @ 
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. 

0 The sample will be collected from a single point in the stack, located within a 3 foot 
radius of the stack center point. 
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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 source test report. Data validation procedures include calculating relevant data 

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

h 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, 
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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 (i.e. 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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SUU I H L U A 5  I A H  UUALI I Y IvlAIVAbtMtN 1 U S  I HILI 
21865 East Copley Drive. Diamond Bar, CA 91 765 

PERMIT TO CONSTRUCT 

Granted as of February 10, I992 

Lgai oanv ID 017533 
or Operator: SOUIHERN CALIFORNIA EDISON COWANY 

2244 WALNUT GROVE AVENUE 
ROSEMEAD, CALIFORNIA 91770 
A m :  PETER R. WELSING 

Equipment Loeation: 2lfKl hTWL4ND ST., " T I N G T O N  BCH., CA 92646 

POST om= BOX 800 

A plicationNo. 
If-249463 
Page 1 

The equipment described below and as shown on the approved plans and spcciticatiom an subject lo Lhc 
spcaal condition, Of conditiom listed 

Equipment Description: 

ALTERATION TO AN EXISTING UTILITY BOILER NO. 2, PERMIT NO. ooo686, BY THE ADDITION 
OF AN UREA INJECTION SYSTEM CONSISTING O F  

1. TWO 7 1/2 H.P. UIlEA C I R C U T I O N  PUMPS (P-101 A & P-102 B), SERVICING TWO UREA 
STORAGE TANKS (TK-101 A Ah?) 101 B), 3,030 GALLON CAPACITY EACH, IN COMMON 
WITHUNIT2 

TWO 5 HP. WATER DILUTION PUMPS (P-104 A & P-105 C, SPARE). 

TWO 2 HP. UREA INJECTION PUMPS (P-107 A & P-108 C, SPARE), IN COMMON W T H  
UNIT2 

2 

3. 

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

A) LOOP% 

a. NOZZLES A, E, C. Ah'D D LOCATED AT AN ELEVATION OF 85'-o', FRONT 
WALL 

NOZZLES A, E, C, Ah'D D LOCATED AT AN ELEVATION OF 87-0', REAR 
WALL 

b. 

E) LOOP2 

NOZZLES A, B, C, Ah?) D LOCATED AT AN ELEVATION OF AF'PROXbUTELY 95'- 
o', FRONT WALL. 

C) LOOP3 

SOZZLES A, B, C, AYD D LOCATED AT Ah' ELEVATION OF APPROXIMATELY 
107-o', FROhT WALL. 

ORIGINAL 
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21865 East Copley Drive. Diamond Bar. CA 91765 

PERMIT TO CONSTRUCT 

Conditions: 

1. 

2. 

3. 

I 4. 

5. 

6. 

7. 

OPERATlON OF THIS BOILER SHALL BE CONDUCED IN COMPLIANCE WITH ALL 
DATA AND SPECIFlCATIONS SUBMllTED WITH THE APPLICATION UNDER WHICH 
THIS PERMIT IS ISSUED UNLESS OTHERWSE NOTED BELOW. 

THIS BOILER SHALL BE PROPERLY MAINTAINED AND KEPI' IN GOOD OPERATING 
CONDITION AT ALL TIMES. 

THIS BOILER SHALL FIRE NATURAL GAS ONLY, EXCEFT AS ALLOWED BY RULE 1U5 
WHEN FUEL OIL SHALL BE FIRED. 

FUEL OIL SUPPLED AT THE BURNERS OF THIS BOILER SHALL CONTAIN 0.25 
PERCENT OR LESS SULFUR BY WEIGHT. 

THE MAXIMUM EMISSION RATE OF OXIDES OF NITROGEN (NO3 EMISSIONS, AT THE 
EXHAUST STACY AVERAGED OVER ONE HOUR, SHALL NOT EXCEED ux) PPM, DRY 
AND CORRECED TO 3% OXYGEN (09, WHEN FlRING NATURAL GAS. 

THIS NOx LMlT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT PHASE. 
SUBSEQUEhT LOWER NO, L.IMIT MAY BE ESTABUSHED AT THE PERMIT 
OPERATE PHASE DEPENDING ON SOURCE TESTING RESULTS. 

THE MAXIMUM EMISSION RATE OF OXIDES OF NITROGEN (NO3 EMISSIONS, AT THE 
EXHAUST STACY AVERAGED OVER ONE HOUR, SHALL NOT EXCEED 290 PPM, DRY 
AND CORRECTED TO 3% OXYGEN (09, WHEN FIRING FUEL OIL 

THIS NOx LIMIT IS VALID THROUGH THE ENTLRE PERMIT TO CONSTRUCT PHASE. A 
SUBSEQUENT LOWER NO, LMIT MAY BE ESTABLISHED AT THE PERMIT TO 
OPERATE PHASE DEPENDING ON SOURCE TESTING RESULTS. 

THE MAXIMUM CONCENTRATION OF CARBON MONOXIDE (CO) EMISSIONS, AT THE 
EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEED 500 PPM, DRY 
AND CORRECED TO 3% OXYGEN (09, FOR BOTH NATURAL GAS AND FUEL OIL 
FIRING. 

THIS CO LIMIT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT PHASE. A 
SUBSEQUENT LOWER CO LIMIT MAY BE ESTABLISHED AT THE PERMIT TO OPERATE 
PHASE DEPENDING ON SOURCE TESTING RESULTS. 

. .. 
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Application No. 
R-249463 

avcr bu-3 6 fir WVPL I I IVI~UYMUCI$CIY I U I ~  I nlc. I 
21865 East Copley Dnve. Diamond Bar, CA 91765 

PERMIT TO CONSTRUCT 

a. 

9. 

10. 

11. 

12 

u. 

14. 

THE MAXIMUM CONCENTRATION OF AMMONIA ("3) SLIP DURING UREA 
INJECITON, AT THE EXHAUST STACK, SHALL NOT EXCEED 20 PPM, CORRECTED TO 
3% DRY OXYGEN (02) AND AVERAGED OVER ONE HOUR, FOR BOTH NATURAL GAS 
AND FUEL OIL FIRING. 

THlS NH3 LIMIT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUa PHASE A 
SUBSEQUENT LOWER NH3 LIMIT MAY BE ESTABLISHED AT THE P E W  TO 
OPERATE PHASE DEPENDING ON SOURCE TESTING RESULTS. 

THE CONCENTRATION OF UREA IN THE -/WATER SOLUTION INJECTED INTO 
TI-US UIllJn BOILER SHALL CObTAIN NO MORE THAN THIRTY-FM: (35) PERCENT 
UREA BY WEIGHT. 

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

THE OPERATOR OF THIS UTILITY BOILER S W  Ih'STALL FLOW METERS THAT 
MEASURE THE UREA/WATER SOLUTION FLOW RATE IN GALLONS PER MINWTE. 

THE OPERATOR OF THIS UTLITY BOILER SHALL MAINTAIN RECORDS OF THE 
CONCENTRATION OF bXE4 IN THE UREAPATER SOLUTION FOR THE VARIOUS 
BOILER LOADS. THE U % E R  OF RECORD KEEPING SHALL BE APPROVED IN 
WRITING BY THE DIRECTOR OF THE COMPLIANCE DIVISION. ALL RECORDS SHALL 
BE RETAINED FOR A PERIOD OF TWO YEARS Ah'D BE MADE AVAILABLE TO 
DISTRICT PERSONNEL UPON REQUEST. 

THE FLOW RATE OF THE UREAPATER SOLUTION SHALL BE REGULATED 
ACCORDING TO THE LOAD OF THE BOILER VIA A FULLY MODULATING AUTOMATIC 
CONTROL SYSTEM. 

ONCE THE IhSTALL4TION AND TESTING OF THE UREA INJECTION SYSTEM HAS 
BEEN COMPLETED, SOUTKERN CALIFORNIA EDISON (SCE) SHALL SUBMIT TO THE 
DISTRICT BY AUGUST 3 1  1992, A FINAL REPORT CONSISTING OF THE FOLLO\VING 
XNFoRMATIoh.: 

A. A DESCRIPTION OF HOW THE bXEA/WATER SOLUTION FLOW IS 
CONTROLLU) AND REGULATED FOR VARIOUS BOILER LOADS. 

A QUAhllTATIVE ANALYSIS OF THE EFFECT OF UREA INJECTION ON THE 
EMISSIONS OF CO, NO,, "3, ROG. AND PARTICULATE MATTER AT VARIOUS 
BOILER LOADS AND UREA INJECTION CONDITIONS. THIS ANALYSIS SHALL 
INCLUDE SOURCE TESTS CONDUCTED UNDER THE FOLLOWING CRITERIA: 

i) 

B. 

SOURCE TESTING SHALL BE CONDUCTED WITHIN 60 CALE>TAR DAYS 
AFTER NORMAL OPERATION OF THIS BOILER HAS BEEN ESTABLISHED 
WTH ITS ASSOCIATED UREA INJECTION SYSTEM, BUT NO LATER 

ASSOCIATED UREA LNJECTION SYSTEM. 
TK4N 180 DAYS AFTER bTTIAL START-UP OF THE BOILER WITH ITS 

ORIGINAL 
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21865 East Copley Drive. Diamond Bar, CA 91 765 

PERMIT TO CONSTRUCT 

THE SOURCE TEST SHALL MEASURE CO, NO, AND 02 BY USING 
DISTRICT MEIWOD 100.1; ROG BY USING DISTRICT h4ETHOD 25.k 
PARTICUIATE MA'ITER BY USING DISTRICT METHOD 5.1; AND NH3 
SAMPLE EXTFUCTION BY USING EPA METHOD 17 AND NH3 ANALYSIS 
BY USING EPA METHOD 3502. 

THE SOURCE TESTS FOR MEASURING CO, NO, 03 ROG, "3 AND 
PARTICbUTE MA'ITER SHALL BE CONDUCTED AT BOILER LOADS OF 
lOMW, 50 hfW, 100 M W ,  I50 MW, ux) MW, AND 2l5 hfWWKEN THE 
INJECTION SYSTEM IS IN OPERATION FOR VARIOUS UREA INJECTION 
CONDITlONS. THE SAMPLING TlhE O F  EACH LOAD SHALL BE AT A 
MINIMUM FOR ONE CONSECUTIVE HOUR. 

A SOURCE TEST PROTOCOL SHALL BE SUBMITTED TO THE ENGINEER 
DENTFLED ON THE PERMIT TO CONSTRUCT NOT U T € R  THAN 45 
DAYS BEFORE THE PROPOSED T!3T DATE AND SHALL BE APPROVED 
BY THE DIRECTOR OF ENGINEERING BEFORE THE SOURCE TESTS 
COMMENCE; 

A TESTING LABORATORY CERTIFED BY THE CALIFORNLA A I R  

A P ~ ~ L ~ o o N o  
I8249463 
Page 4 

RESOURCES BOARD AND IN COMPLLWCE WITH DISTRICT RULE 
(NO CONFLICT O F  NEREST) SHALL CONDUCT THE TEST. 

DURING SOURCE TESTING, THE FOLLOWING DATA SHALL BE 
COLLECTED FOR EACH TEST LOAD OR URE4 INJECTION COA'DITION: 

a) FLTEL FLOW RATE (MMSCF/HR FOR GAS AA"'GAL/HR FOR OIL) 

rc b) -/FUEL RATIO AT EACH LOAD. 

c) 

d) 

e) 

f )  

d 

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

UREA INJECTION FLOW RATE ( G A L W )  AT EACH LOAD. 

UREA CONCENTRATION (%) BY WEIGHTAT EACH LOAD 

MOISTURE CONTEh'T (5%) OF THE FLUE GAS AT EACH LOAD. 

BOILER EYHAUST STACK TEMPERATURE (OF) AT EACH LOAD. 

h) BOILER OUTPUT' (NET MW) AT EACH LOAD, 

4) THE SOURCE TEST REPORT SHALL PRESEh'T ALL EMISSION DATA IN 
UNITS OF POUhDS PER HOUR (LB/HR), Ahp PARTS PER MILLION 
(PPhfJ ONA DRY BASIS AT 3% OXYGEN. 

0 

ORIGINAL 
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PERMIT TO CONSTRUCT Page 5 

C. A QUANITTAW ANALYSIS O F  NO, EMISSIONS BEFORE AND AFTER THE 
I N S T W T I O N  OF THE UREA INJECITON SYSTEM WHILE FIRING NATURAL 
GAS AND FIRING RTEL OIL (IF FUEL OIL IS AVAIIABLE). SUCH AN ANALYSIS 
SHALL COMPARE THE NO, EMISSIONS DATA, IN PPM (DRY CORRECED TO 3 
PERCENT OXYGEN), OVER A ONE HOUR BASIS, FOR ANY SEVEN (7) DAYS OF 
OPERATION BEFORE AND AFTER THE I N S T U T I O N  OF THE UREA 

FOUR (24) HOUR PERIOD. THE AVERAGE UTILITY BOILER LOAD SHALL 
ACCOMPANY EACH NO, DATA POINT. THE DATA SHALL BE SUBMITTED IN 
TABULAR FORM C O m m D  ON A 35' DISKETTE THAT IS FORMATED FOR 
LOTUS 123. 

INJECITON SYSTEM. EACH DAY OF OPERATION SHAU. BE FOR A TWENTY- 

15. THE OWNER OR OPERATOR OF THIS BOILER SHALL. INST& OPERATE, Ah'D 
MAINTAIN IN CALIBRATION AS REQUIRED BY RULE IUS, A CONTINUOUS EMISSION 
MONITORING SYSTEM (CEMS) FOR NO, AND A REMOTE TERMINAL UNIT (RTU) FOR 
DATA GATHERING THAT HAVE BEEN APPROVED BY THE DIRECXOR OF THE 
APPLIED SCIENCE AND TECHNOLOGY DMSlON TO DEMONSTRATE COMPLIANCE 
WITH THE DISTRICT-WIDE DAILY LIMITS AS STIPULATED IN RULE 1U5. 

THIS PERMIT TO CONSTRUCT R-249463 SUPERSEDES PERMIT TO CONSTRUCT 249463 ISSUED 
FEBRUARY 4,1992. 

Approval or denial of this application for permit to operate the above equipment will bc made after an 
inspcclion to determine if the equipment has been constructed in accordance with the approved plans and 
spedGcations and if the equipment can be operated in compliance with all Rules of the South Coast Air Quality 
Management District. 

Please notify D.W. STROUD 714/39&25?6 when construction of equipment is complete. 

This Permit to Construct is based on the  plans, specifications, and data submitted as it pertains to the release of 
air contaminanu and control measures or reduce air contaminants. No approval or opinion concerning safety 
and other factors in dcsim construction or operalion of the equipment is expressed or implied. 

ORlG INAL 



This Permit to Construct shall serve as a temporary Permit to Operate provided the Exmativc Officer is given 
prior notice of such intent to operate. 

This Permit IO Construct will become invalid if the Permit to Operate is denied or if this application is 
canccUed. THIS PERMIT TO CONSTRUCT S H W  EXPIRE ONE YEAR FROM TI€E DATE OF 
ISSUANCE unless an extension is granted by the Executive Officer. 

B &a 
DORRIS M. BAILE 

Principal office Assistant 

ORIGINAL 
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D m i :  

TO: 

FROM: 

SUBJECT: 

SOUTH COAST AIR QUALITY MANAGEMENT DlSTRlCT 

August 23. 1993 

E v a l u a e f  Source ‘1:es.t Protoccil: 

Southern CaJjfumia Edison 
P.O. Box so0 
Roseiittfad, CA 91770 
Hirntin$on BeHch Units #I and #2 
(A/N R-249462 aiid R-249463) 

P R G E .  0 0 2  

Requested by Ben Shilw 
(Memo dated August 2 ,  1993) 

REFERKXCE: Disrricr Source Test Flle P931.04AR 

llic Evaluations Uiiit of Source Testing & Engineeriug has evaluatecl the subject sourcc 
test Protocol dated July 21. 1993. for the. sulijcct cquipmetir located at 21730 EJrwla~id 
Streel, Huntington Beach. California. 

.The test protocol is”condltional1 v accepial)Le:, rnciiiiing that minor modification of thc 
existing prorocol may bc necessary to assure that testing IS performed to District srandards: 
The ntrached evalilation clarifies these modifications. 

Testing mlcy procccd with the inipleineniarion of the specified modificatioas. Variations 
from.what has been thus far approved, w i ~ h o u ~  wririen conseni from thc DkrricL may result 
in rejection of thc final reporr. 

.If thcrc arc any questions, please coiiract Glenn Kasai at EXI. 2271. 

SM:GK 
P93103AB.DOC 

Y 
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SOUTH COAST AIR QUALlTY MANAGEMENT DISTRICT 
APPLIED SCIENCE RL TECHNOLOGY 

SOURCE TESTING & ENGLNEERING BRANCH ._.-.__ 
PmrocoL REVIEW 

S/T I.D.: P73104AR 

COMPANY: Southern Calirornia Edison 
P.O. Box 800 
Rosemead, CA 91770 

iSQ'lllYI\.f'F,N~I': Huntington Rcach Units # I  and #2 
(A/N R-249462 and R.249463) 

T.OCATION 21730 Newlaiid Street 
Huntington Beach, CA 92646 

NOx, CO, 0 2 ,  ROC, A ~ n i n o i i i ~ ,  Pntticii lnte Matter EVALUATE: 

REQUESI'()K Ben Sliaw/ Darren Stroiid 

TYPE E V A L  E M S  n CEMS n CEMS 0 APYL. tX0.I'. R P RT. 
PERF. PERF. ,OTHER: 

- a PROT. RPRT. 

0 The docurnem indicated above has been reviewed by ihe Ev;tluatioiis Unit staff and 
has becn tlctcrmincd ILI contein sufficient inforiiiaiion. as rcsctmd (see, 
Discussion/ Remediation below fur specirk instructions. if any). 

a The docunienr indicatcd abovc has bcen rcviewed by rhe Eoaluatioos'Unit staff and 
has been deiermined to conrajn insoffidcnt information, or re uircc furrhor 
cxplanation. in the following :uea(s) (scc coniplctc Discursion~Remeniouon below): 

Cornplereness of Appllcarlon/Ptorncol/Keporr. 

Representativeness of Data k Process. 

+ile/Permit Fulfilhient. 

Sampling ~k Analyiical Merlrods. 

Qualily Assurance 

Calculations. 
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D I S C U S S I O N  . .  -- 
' ess ot' Dntn Sr P r o w  

Procedures and schedule for calibrating thermocouples. prcssure measurement 
i tot tubes, and gas rncicrs shall in accordance with Chapter 111 of thc  

District dcviccs~! WUICC Test Manual. 

NOx, do, 0 2 ,  and ROG shall be sampled cuncurrcntly. Moisture content shell be 
nicasured during the gas sanipling. 

dcvicc shall conform wirh Section 2 . 1 2  of Uisrrict Method 2.1. 

I )  

2) 

3) The sensitivity of the differential pressure g;iuy for thc vclocity iriehsorernenr I 

Rule/Permit Fulfill ittent 

1) ROG and nrnmorria slip mtasurements shall be sampled for one consccurive hour 
to satisfy Permit Condition 14(B)(iii), r;itlier rhiin for 30 minutes as proposed by 
the ptorocol. . .. 

2) ROG shall be Sampled usin SCAQMD Mcthotl25.1 to saris& Ycrmit Condition 
14(R)(ii). rxther than using k A O M D  Draft Mctlrod 25.2 as proposed by the 
protocol. ln addltlou IO ROG. rliz gas sample shall be analyzed and rcportcd for 
carbon dioxide. methane. and carbon rnonovide a s  outlined hy SCAQMU Method 

9' 25.1. 
II; 

\D 

. .. .... ~ ~ .... . . .  . ~ . .  
Condition 14(B)(lii). 

i". 3) Test procedures identilied in Table 2-1 uf the protocol should be performed at 10 
A4W. 50 h4W. 100 MW. IS0 MW. 200 M W  end 215 MW io w i s h  Pcrinit 

4 )  In additibn to the process data identified in  Scc.rion 1 of ilie protocol, process data 
listed in Pcrluit C'ondirion 14(U)(vi) of ~Ire.q~plication shall also be includcd with 

Acurcx proposes to test only one unit for particulatcs. However, since both 
applicatlom rcquirc pariiculate tesiitig, a lesi Tor one of the units would lint fulfill 
thc particulate testing requirenicnrs for the otlicr unit. 

% the test results. 

.'* . 5) 

s*' u' - 
Sjnmpline R Annlvtical Methods 

1) Exhaust flow shall he calculatrd wing the Flue Facror Mcihod (Dlstrlcr Source 
Test Manual, Chapter 1.0, Section 2) .  Rcfcrcncc poini vclocities sliall be recorded 
at five rninutc intcrvals. 

Siocc aiivnoiua is.prcseiit in rhc txhaust, 3. rriolylidenurn 1'102 IO NO convener will 
be necessary. 

For particulate sarnplinu us ing  Disrrici Method 5.2: the 213ss fiber filter i.s to be 
nuintained between lUii"-20~FF. rather r h m  2dR+ ?5'F as specified in ihc 
protocol. 

2 )  

. 3 )  

-. . 

. .. 

i 
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4) Should strniification exceed 10 percent rnultjpoint gas sampling sliall hc used a i  
eve+ other traverse oint, as requircd by SCAYMD Metho.d'S.1 for particulatc 
oiaitcr. Tlicsc sun &io procedures shall also extend to ROC; and ammonia 
testing should strat&efconditions exist. 

General Co- ~ ( p l l ~ c . ~ c ~  

me District requires continuuus JS moiiiroiing cqui ment  employiog sainple extraction 
and conditioning, and electronic 8etectl.on. to be conjucted sirictly according to District 
Method 100.1,. wi,th the emphasis upon rcprcaentarivene.ss, documentation. and quality 
asurancc. This includes, in pari: 

1. Gas analyzers must 'mrct minimum i1cCepMl>lc standards for rncthod of dctection, 
sensitivity, noise, precision, linearity. :tiid Intcrfqence (see TABLE '100.1-1 for 
details).' Nso. the gas sainplc exiractinn and conditioning cquipiiient probe, filtcr, 
pimp,. conditioncr, coilnecrivr plurnhinp, etc., and data acquisiriorr on 6 lo I ing 
equipment shall meet minimum acccpt;tl)le sliccirications, as descrihed in%etho? 
100.1. 

2. , , The eptirc smpling systciii for c o n t i n u ~ t ~ ~  gas rnonitorjng lnsrrunteriis should Iic 
leak checked before and after each tcst run by evacilnting the kystern to a 
minim.iini of 20" in. Hg vacuirin, aud plur&g for  a period of f i w  ininuits. The 
resultant loss of vacuum can not exceed 1" H,g durjnx this pcriod. 

3. , . .Calibration of all analyzers nrus be accomplished ai zcro, mid span. (40-60C/oo'of 
full scale range), and high span (80-9.5% of hill scalc ranee). The lowcsr 
pracricahle ranse should he selected for monltorltig, so &at the measured etiiission 
values arc within 20-95% of rhe rzngc, If a sionificiinc :iniount of the dara m e  
wtsitlc of this range, the data may be rejectz8: depending upon rhe application. 

The calibration gases must I)c ccrtificd accordinS to EPA Protocol Nuinher 1, or 
ccrrified to an analytical accuracy of+ 1% and bc NIST traceable (except cal gases 
used for system bias check). Generally, if cal gases iire morc than 18 niortths old, 
they must be rcccrrificd (supcrblmis, 6 monrhs). 

A calibratiou crror chcck, and zero/span drift check nidsr be ixrformecl before 
and after each test run. Calihriiiion error must lie less (hank 2% ofthc rang: of 
measurement for zero, mid, and high rangc calhratior!. pses. Zcro/spail drift 
iflust be less than+ 3% u t rhc  range of tntnsurrmeor. 

A system bias check inusr be performed before and aftcr each rest run  by 
aliernately introducing cal gases ru the enrirc .tanipliiig sysiern, then to ihe gas 
aiialyzer(s), fur cornparisun. Tlic diffcrcricc can not rxceeil+ 5% of the analyzer 
rangc. 

. Seiui-smual analyzer certifications contisiing of lincariry plot, calibration cwve, 
response time,, intwfcrencc r e s y x c ,  "nd NO.? 10 NO converter efficiency, must 
be furnished with the arher call )ratioii> to sati?fy a / !  documentational 

NOx measurement must bB performed in the NOx modc of rlrc analyzcr. A n  NO2 
to N O  converter is requ,ircd if PO2 CoIisiiiiircs S 7 c  or niorc of tlic total NOx in the 

4. 

5. 

6. 

7. 

4 . requircmcnrs. 

8 .  
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sample stream, or tho rule or permit ccindition rcquircs "NUX" monitoring. The 
NO to NO converter must be ilt least Yo% efficient (as demoristrated b EPA 

stainless steel. if no NH-  i s  present. If "3 i s  present in thc sam le stream, then a 

The connective tubing from the probe to the sam le conditioner must be heated 
above the dewpoint and the dewpoint reported. f h e  sample conditioner must be 
able to maintain a dewpoi.n.t tcmpcr;+turc below 35" 1'. A particulate filter, as 

Data recorder re$olution must be ;it lcasr U.57'~ of thc ranqc of measurement. A 
data poinr for cach conraminant/diluciit'niniiitored must  br recorded least 
oiice/minutc. Analog cliarr recorders must have.ii :- minimum IO-jnch chart widlh. 

All facets of testing must be continuously rccrxdcd. This includes the 3-point 
calibration, sysrcm bias, calibratioii crror. and zern/spari drift checks. which must 
precede and coticlude each test r t i n .  

All chart tiaccs, or digital printnuts, must Ix iitcluded in the final report and inust 
he clearly identified as to: 

-location/source -range cliangcs 
-operator initials , , -ranee of nteasurernrnt 
-date/running timer -caIihrations 
-;ictuaI test interval 
-conra~.n.inin;lli t/dilucnr -range of calilvafiort 

When more than one gas trtice is shown on a char!. rlic indlvidunl traces must be 
disrin*pishablc by color coding,or m n c  nrhcr nicaiis (original charts may bc 
submitted, and returned following evaluation). If ii gas nieasurcincnt ran e has 
been "offset" from zero, or zero hils been "transposed to rhc right side of I 8 e 
recorder chart. it must be clearly idcnrificd. 

GilSeous measurements must be conductcd a minimum of 60 continiious mioutcs 
at each load or specified condition. afwr tlie readings have stabilized. 

Met h od 20, Sect.. 5.6). 'I'he cnitverler ShfJilld be high tempcraturc (650 J.  C.) 

low tcnsprature ( 3 S O O d )  molybdenum carlilyst niust be used in t R e converrcr. " 

9. , 

/ .. described by District Method. 100.1, shall also, be installzd. , .  

IO. 

11. 

12. . 

i . .  

- G I I  :;is concentration/cyl. no. 

13: 

The fins1 Sourcc Test keport nitist incliidc the following data: 

1. A summary of the Source Test results. including applicable rules and pcrnur 
conditions (sbow allpwnble standards) irntl sourcc tcst data computcd so as io 
satisfy these requircmcnts. 

A brief process dezcriptinn. Iiidicnte rqiiipiiicni operntion during testing; as well 
iis any other information which muy influence the find report. 

A sinlplc sclicinatic dlagrain of tlic proccss. sliowing-thc sninpling location, with 
rcspccr to thc upstream and dowiistrc;ini flow disturbances. Alsd includc a cross- 
secrionnl d i a p m  of  rhc srack or ducIa~  (Ire sarnpliris locarinn, depicting the 
:anipling points with rcspccr to compass direction. 

2.  

4 3. 
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4. Tbc san~pling and tinaIvtic;il procedures. Re specific about all aspucrs of sanrphg 
and analysis. Include dlagrirns of test eqiiipnicnt and nicrhods. 

Cninplete raw field dala. including productiori daIa indiciiti,ve of the tcsring 
interval, lah analyses, and the test results (show all cnlcul;~tiuns). 

Caljbration data regarding a11 sampling nnd measuring equipnciir uflllzed during 
testing (we District Source Testing Manual. Chapter 111 or 
"Qual~ty Assurance ldrrndlmok Fnr Air Pnllirtion Mensurem.rnt Systems", Vol. 111, 

A detailrd chain-of-custody sheer conliiinjnp id1 pertinent test cquip~nen't 
documenration from lab to field cind h i k  to 11ic lab. including any change of hand 
in  between. 

5. 

Ci. 

U.S. EPA-G00/4-77-0276). . . .  

7. 
I 

R E M E D 1 A ' T  1 0 N 

Testing may proceed as described in. the pio~ocol \liirli rlic'i~nplemcnratio~t o l  tbe measures 
discussed in  this evaluarioii. 

The a b o v  meaclures mnst be irnplemcnrcd in the rcsr prorocol prior io testing. 

Modifications to the ;ipprovctl protocol, uirhout wrirrcn consm from [he District, may 
rcsdr in rejeciion of rhe f in lr l  repon. 

EVALUATOR: Glcnn Kasai EXT: 2271' DATE; August 23. 1993 

-. P93104AB.DOC .. 
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RECORDS OF BOILER OPERATING PARAMETERS 
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APPENDIX C 

RECORDS SUPPORTING SCAQMD METHOD 100.1 MEASUREMENTS 

a 

c- 1 



c-2 
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APPENDIX C-1 

CALIBRATION GAS CERTIFICATION SHEETS 

e 
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SCOTT-MARRIN, INC. 
6531 BOX SPRINGS BLVD. RIVERSIDE. C A  92507 w = I11 I TELEPHONE (7 141 6536780 FAX (7 14) 653.2430 e 
P-EPORT OF ANALYSIS 

NIST TRACEABLE GAS MIXTURES 

ACUR0l 

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

TO: CHAD GARRETTSON DATE: 02/19/93 

CUSTOMER ORDER NUMBER: EV402392 PAGE 3 

c x x x > < x x x x x x x x x x x x > c > ~ x > c > < > c x x x x x x > < x x > < x > < ~ x x x ~ < > < x x x ~  
NIST TRACEABLE 

CYLINDER NUMBER COMPONENT CONCENTRATION(v/v) REFERENCE STANDARD 

CC66796 Oxygen 
Nitrogen 

17.04 2 0.17 8 
Balance 

SRM 2659 

cc51254 Oxygen 
Nitrogen 

9.14 2 0.09 % 

Balance 
SRM 2658a 

CC28267 Oxygen 
Nitrogen 

4.20 2 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 standards listed above. 
Where indicated, vowmetrfic and gravimetric reference standards are traceable thru use 
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S C OTT-M A RR IN, IN C . 
653 1 BOX SPRINGS BLVD. RIVERSIDE, CA 92507 
TELEPHONE 17 141 653.6780 FAX (7 141 653.2430 C = 111 I e 

REPORT OF 2LJXALYSIS 
N I S T  T€ZACEABLE OAS MIXTURES 

ACUR0l 

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

TO: CHAD GARRETTSON DATE: 02/19/93 

C C 2 8 9 9 2  Carbon Dioxide 17.75 + 0.18 % 
Nitrogen Balance 

SRM 1675b 

9.89 + 0.10 % SRM 1675b CC60241 Carbon Dioxide 
Nitrogen Balance 

........................................................................................ 

ppm = umole/mole % = mole-% 

The above analyeee are traceable to the National Institute of Standards and Technology 
by intercomparieon with the reference etandarde listed above. 
where indicated, and gravimetric reference standards are traceable thru use 

NIST Report No. MMAP 2 

------------- 
M.S. Calhoun J.T. Marrin 

The only ILabllltY Of -1. 0-y for P.. rhlch falls t o  -ly "1- al. .n.lRII .ball b. r.pla~-at or  -1y.1. Cb.r.of by a. 
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DATE: !1!21!?3 
TIRE: 17::s 
PPGE: 1 

259 250 NOLA? ?@ 
PXANCE 

cEHI!ELcnI!o! 
THIS ANALYSIS HAS BEEN PERFORKD UTILIZING APWOVED 

e 
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$ LIQUID AIR 1 
AN AIR WUIOE GROUP COMPANV 

CERTIFICATE OF ANALYSIS 

Date: 13 August 1933 

Document No.: 1466944 

Serial No.: CC-79007 

Part No.: N/A 

COMPONENT 

NITRIC OXIDE 
TOTAL NOX 
NITROGEN 

Expiration Date: 

Customer: ACUREX CORP. 

P.O. No.: N/A 

Lot NO: 65131 

Primary Standard 

REOUESTED ACTUAL 

5 0  PPM 

BALANCE 

13 August 1994 

413.4 PPM 
413.4 PPM 
BALANCE 

. 
Authorized Signature: .- 

ChLmist 

Composition established through use of a precision, high-load 
balance, pre-analyzed high purity raw materials. Stringent Quality 
Control is performed to guarantee that this product conform with 
stated specifications. 



- 
I 

Scott Specialty Gases, Inc. 
, 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION 
Customer Assay Laboratory 
ACUREX CORPORATlON Scott Specialty Cmses Purchase Order NV30371SC 
CHAD GARRETSON 2600 Cajon Boulevard Scott Project # 0227883#002 
4879 E LA PALMA AVE 
s u m  201 

ANALYTICAL INFORMATION 
CmiiGed to e x 4  the minimum specilicalions ofEPA Protocol 1 Procedure #GI. Section Number 3.0.4 
Cylinder Number AAL5362 Certification Date 1045-93 Acid Rain Erp. 
Cylinder Pressure 9SOPSIG Previous Certification Dates 12-30-91 General Exp. 10-05-95 

S w  Remardino, CA 9241 1 

ANAHEIM CA 92807 

ANALYZED CYLINDER 
Certified Concentration 
91.87PPM 

Analvtical Uncertainh" 
i l %  NlST Traceable 

REFERENCE STANDARD 
T!pe Expiration Date Cylinder Number 
GMlS 09-94 ALM33883 

INSTRUMENT ATION 
lnstrumenUModeUSerial # 
TECOl IOAR-38614-258 

Last Date Calibrated 
07-26-93 

Concentration 
99.20PPM 

Analytical Principle 
Chemi-1.uminewnt 

. . .  
.:ir ... ... . - .: : . .. ,.- 
'!, 



Scott Specialty Gases, Inc. 
2 c u l m - - p  

I 
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION 
Curtomcr 
A C m X  CORPORATION 
C I W  GARRETSON 
4879 E LA PALMA AVE 
sum 201 
ANAIELM CA 92807 

Assay Lwboratory 

2600 Cajon Boulevanl 
Sw r%nmdino. CA 9241 1 

Scott Specialty Gases Purchase Order NV30371SC 
Scott Pmject # 0227883#002 

ANALYTICAL INFORMATION 

Certified to escwxl the m i n i u m  specification? of EPA Prolowl I Procedure #GI, Seclion Number 3.0.4 
Cylinder Number A M 5 3 6 2  Certification Date 10-05-93 
Cylinder Pressure 9SOPSIG Previous Ccrtificalion Dates 12-30-91 General Exp. 10-05-95 

Acid Rain Erp. 

ANALYZED CYLINDER 
Components 
NITRIC OXIDE 

Balance Car: Nitmeen 

Certified Concentration 
91.87PPM 

Analvtical Uncertaintv’ 
f l% NIST Traceable 

REFERENCE STANDARD 
Type Expiration Date Cylinder Number 
GMS 09-94 ALM33883 

INSTRUMENTATION 
InstromenUModeVSeriaI # 
TED3 I l.IlPR.-lrY344-25Es 

Last Date Calibrated 
Il7-M91 

Concentration 
99.2OPPM 

Analytical Principle 
Cbcmkbuninexent 

ANALYZER READ!NGS (zpam cu R - R d t m c r  cp. T-7-t cu r=Comhtion camdens) 

Components Pnvious Certification Third Trisd Analysis Calibration Curve 
mtr:1z~o.91 H ~ P W  U.,IW~V mll:ioasm R--U&W 

, .  21- OW ’ RI- 96.6 TI-89.2 

n= 73- 0.W YY- 89.2 IU- 96.6 
I .  91.87PPM 

Iu= 966 Zl= 0.00 l2= 89.2 B.OJU756 . .  

. .  

. .  

Rl- 
I , .  . -  

YY- 73- T3= tu= . .  
. .  

Iu- 
73- YY- tu- 

: .  

GENX1UL EXPlRhllON D A E  APUIES. 
Analyst 



APPENDIX C-2 

FIELD TEST DATA SHEETS 
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APPENDIX C-3 

STRIP CHART RECORDS 
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APPENDIX C-4 

SEMI-ANNUAL INSTRUMENT CALIBRATION RECORDS 
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APPENDIX C-5 

DATA LOGGER OUTPUT 
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i 
c. 

March 9.1995 - Mid Load 

e Time 

55 
56 
57 
58 
59. 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 0 116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

-0.125 -0.683 -0.587 -0.016 -0.014 

266.5 354.7 75.7 92 
em 0.344 -0.016 Zero 

9.01 

& 
8.88 

5.068 
4.592 

5.348 
7.1 

7.22 
7.23 

6.971 
0.361 
0.12 

0.089 

0.082 
2.661 
4.438 

4.51 
2.44 

0.168 
0.096 
0.107 
0.097 
0.065 
0.051 
0.085 

10.3 
19.43 
17.94 
7.58 
7.2 

7.05 
7.08 
7.25 
7.16 
7.06 
7.19 
7.1 1 
7.01 
7.12 

17.75 
17.79 

13.96 
9.71 
9.71 

8.63 
7.1 

7.43 
7.41 

0.974 
-0.067 
-0.134 
-0.174 

-0.139 
-0.161 
-0.1 14 
-0.1 12 
-0.15 
6.125 

e 

& 
6.836 

-0.038 
-0.125 
-0.085 
-0.174 
-0.127 
-0.114 

0.898 
7.1 

7.45 
7.56 
7.56 
7.45 
7.45 
7.58 
7.53 
7.58 
7.54 
7.47 

449.4 675.6 
449.8 684.2 

685.3 
520.5 

251.8 286.5 
252.5 277.1 

276.4 
185.6 207.3 
91.4 118.6 

41.29 53.98 
55.36 72.5 
27.49 42.72 

-0.435 -0.383 
-0.44 -0.379 

-0.918 -& -0.903 
-0.079 -0.068 
- 1.298 - 1.271 
- 1.676 - 1 .822 
-0.785 -0.856 
-0.294 -0.321 
-4.82 -4.454 
-8.88 -7.67 
-8.16 -7.02 
37.43 32.22 

210.4 
198.6 170.6 
0.954 0.819 

-0.017 -0.016 
0.717 4.282 
2.28 29.8 
7.1 9 44.6 

50.42 68.38 
73.1 95.5 

137.1 177.2 
133.3 172.4 
51.27 67.2 

93 121.1 
134.6 174 

74 96.6 
118.8 154.1 
160.8 207.3 
89.1 115.7 

91.8 

& 
75.9 

47.48 
48.33 

48.33 
47.3 

49.32 
47.99 
3.901 
0.57 
0.48 

& 
0.441 
0.406 
0.392 
0.345 
0.318 
0.313 
0.305 
0.313 
0.301 
0.233 
18.54 

48.21 
45.22 
10.92 
17.94 
48.76 
48.58 
45.96 
47.01 
49.62 
46.88 
46.8 

48.38 
46.88 
46.28 
48.06 

138.1 
139.7 

114.5 
54.01 
53.05 
53.02 Mid 
55.47 
61.34 
64.49 
62.82 
5.459 
0.498 
0.41 3 
0.358 

0.379 
0.397 
0.426 
0.377 0 2  Bias Mid 
0.348 
0.307 
0.263 
0.269 C02 Bias Mid 
0.259 

0.2 CO Bias Mid 
15.93 
41.49 NOx Bias Mid 
41.45 
121.6 
115.9 
159.4 
65.93 
63.49 
59.42 
60.88 
65.06 
61.07 
60.52 
63.18 
60.86 
59.66 
62.44 

140 High 

0.34 Zero Bias 



March 9, 1995 - Mid Load 

Time 

141 
142 
143 
144 
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 
210 
21 1 
21 2 
213 
214 
21 5 
21 6 
21 7 
21 8 
219 
220 
22 1 
222 
223 
224 
225 
226 
227 

02 
(“A) 

7.02 
7.07 
7.16 
7.05 
7.15 
7.1 

6.993 
7.19 
7.1 
7.13 
7.25 
7.13 
7.09 
7.12 
7.08 
7.16 
7.1 1 
7.21 
7.17 
7.1 1 
7.18 
7.13 
7.02 
7.1 1 
7.04 
7.15 
7.21 
7.14 
7.14 
7.1 2 
7.15 
7.18 
7.14 
7.1 1 
7.14 
7.15 
7.08 
7.2 
7.1 1 
7.04 
7.24 
7.14 
7.05 
7.24 
7.1 
7.06 
7.2 

c02 
(“v 
7.58 
7.55 
7.55 
7.58 
7.53 
7.55 
7.59 
7.46 
7.55 
7.53 
7.46 
7.57 
7.62 
7.51 
7.56 
7.58 
7.58 
7.52 
7.49 
7.52 
7.56 
7.65 
7.64 
7.57 
7.6 
7.57 
7.55 
7.56 
7.5 
7.55 
7.51 
7.56 
7.61 
7.7 
7.6 
7.6 
7.67 
7.57 
7.6 
7.61 
7.51 
7.6 
7.59 
7.58 
7.63 
7.62 
7.65 

CO C0@3% 
( P P 4  

188.2 
132.4 
83.4 
139.2 
19.2 
134.8 
183.9 
53.71 
118.7 
109.2 
40.14 
113.8 
122.3 
101.7 
137.2 
82.5 
118.3 
73.3 
73.5 
128.9 
63.15 
126.2 
155.6 
94.1 
173.9 
75.9 
70.9 
94.2 
83.6 
107.1 
97.6 
75.7 
84.4 
114.4 
89.3 
107.9 
112.7 
65.39 
123.9 
145.3 
41.39 
103.1 
136.1 
50.88 
130.4 
147 
87.8 

(Ppm) 

242.7 
170.9 
108.4 
179.8 
103 

174.7 
236.2 
70.1 
153.9 
141.9 
52.62 
147.9 
158.5 
132.1 
177.7 
107.5 
153.6 
95.9 
95.8 
167.3 
82.4 
164 

200.6 
122.1 
224.5 
98.6 
92.7 
122.5 
108.8 
139 
127 
98.7 
109.8 
148.6 
116 

140.4 
145.9 
85.4 
160.7 
187.6 
54.09 
133.9 
175.7 
66.63 
169.1 
189.7 
114.5 

NOx NOx@3% 
(PPW 

45.81 
47.71 
47.7 
46.36 
49.08 
48.12 
47.96 
50.96 
49.1 1 
50.16 
51 59 
49.2 
49.36 
49.91 
49.14 
50.65 
49.28 
50.96 
50.46 
49.65 
51.2 
49.14 
48.84 
50.09 
48.79 
51.27 
50.98 
50.4 
50.46 
49.83 
50.88 
50.88 
50.1 1 
49.63 
50.72 
49.48 
49.75 
51.1 
49.12 
49.37 
52.84 
49.66 
49.46 
52.73 
49.59 
49.96 
50.83 

(Ppm) 

59.1 Begin 
61.73 110 MW 
62.1 7 Baseline 
59.91 
63.86 
62.46 
61.71 
66.53 
63.74 
65.2 
67.66 
63.99 
63.97 
64.84 
63.66 
65.99 

64 
66.62 
65.81 
64.46 
66.8 
63.9 
62.97 
65.03 
63.01 
66.71 
66.67 
65.56 
65.64 
64.72 
66.21 
66.36 
65.18 
64.45 
65.95 
64.41 
64.44 
66.76 
63.76 
63.75 
69.21 
64.65 
63.9 
69.08 
64.36 
64.50 
66.43 



March 9,1995 - Mid Load 

02 
Time ("w 
228 6.988 
229 7.22 
230 7.08 
23 1 7.08 
232 7.2 
233 7.1 
234 7.08 
235 7.16 

237 7.05 
238 7.13 
239 7.19 
240 7.03 

AVG: 7.12 

236 ' 7.2 

241 6.502 
242 0.644 

c02 
("A) 

7.72 
7.55 
7.65 
7.68 
7.66 
7.71 
7.61 
7.61 
7.66 
7.67 
7.62 
7.68 
7.66 

7.59 

5.302 
-0.02 

CO C0@3% 
(PPm (PPm) 

179.2 230.3 
54.09 70.7 
133.1 172.4 
115.2 149 
67.61 88.3 
129.8 168.3 
124.8 161.5 
48.25 62.84 
66.75 87.2 
166.7 21 5.3 
80.8 104.7 
79.6 103.8 
154.1 198.9 

106.20 

59.09 76.6 
-0.802 -0.713 

NOx NOx @ 3% 
(PPW (PPm) 

49.16 63.24 
51.98 67.99 
49.18 63.73 
50.36 65.21 
51.37 67.14 
49.45 64.15 
50.22 65.04 
51.93 67.64 
51.68 67.53 
48.96 63.3 
51.47 66.89 
50.87 66.44 
48.76 62.92 End Test 

49.93 

34.54 44.86 
-0.016 -0.013 

243 0.114 -0.127 -0.66 -0.569 -0.075 -0.064 
244 mm -0.223 -0.068 Zero 
245 1.947 6.877 134.6 136.5 35.71 34.98 

250.9 272.7 50.1 54.45 

527.3 86.1 115.4 

246 4.439 

248 
274 54.74 Mid 247 9 

249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
300 
301 
302 
303 
304 
305 
306 
307 ".'a 308 
309 

I.. 

& 
8.19 
7.12 
2.009 
0.16 

1.987 

0.229 
0.115 
0.116 
0.117 
0.104 
0.09 
0.074 
0.067 
0.063 
0.062 

450.3 

245.3 
7.14 
0.127 
0.01 1 

0 
0 
0 

5.95 

& 
9.08 
0.34 

-0.009 
-0.114 
-0.13 
-0.127 
-0.118 
-0.034 

128.1 
6.52 

-0.322 

- 1.298 
-0.406 
-0.068 
-4.262 
-7.69 
-7.58 
-6.661 
215.7 

CZzD 
247.2 
109.3 
0.632 

-0.542 
-0.807 

682.3 
684.5 
361.3 
166.6 
8.18 

-0.278 
-0.282 
-1.2 
-0.44 
-0.074 
-4.036 
-6.662 
-6.524 
-5.736 
185.8 
21 2.8 
212.6 

94 
0.543 

-0.465 
-0.693 

& 
60.4 
48.8 
3.432 
0.792 

0.788 
0.638 
0.577 
0.535 
0.485 
0.458 
0.428 
0.388 
0.362 
0.304 
34.81 

49.28 
e 
49.32 

141.5 
142.2 High 
86.9 
63.47 
3.93 
0.684 

0.738 
0.692 

0.541 
0.421 
0.395 C02 Bias Mid 
0.368 
0.334 
0.312 CO Bias Mid 
0.261 
29.92 

. 42.33 
42.37 

0.664 Zero Bias 

0.63 02 Bias Mid 

42.2 NOx Bias Mid 



March 9,1995 - Mid Load 

Time 

34 1 
342 
343 
344 
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 
410 
41 1 
412 
41 3 
414 
41 5 
416 
417 
418 
41 9 
420 
421 
422 
423 
424 
425 
426 
427 

02 
(“A) 

7.22 
7.1 1 
7.1 
7.18 
7.1 1 
7.08 
7.12 
7.17 
7.19 
7.08 
7.1 1 
7.1 1 
6.961 
7.1 1 
7.16 
7.06 
7.21 
7.24 
7.16 
7.05 
7.08 
7.14 
7.04 
7.03 
7.23 
7.08 
7.09 
7.15 

7 
7.1 1 
7.21 
7.07 
7.17 
7.19 
7.1 
7.05 
7.18 
7.04 
7.12 
7.23 
7.14 
7.14 
7.21 
7.17 
7.07 
7.19 
7.12 

c02 
(“4 
7.49 
7.6 
7.6 
7.63 
7.62 
7.63 
7.63 
7.57 
7.73 
7.68 
7.66 
7.59 
7.66 
7.65 
7.59 
7.6 
7.64 
7.57 
7.71 
7.69 
7.61 
7.7 
7.75 
7.74 
7.59 
7.79 
7.67 
7.67 
7.75 
7.71 
7.73 
7.71 
7.71 
7.64 
7.77 
7.75 
7.66 
7.8 
7.63 
7.68 
7.72 
7.64 
7.59 
7.75 
7.7 
7.66 
7.71 

~ 

co 
(PPW 

61.18 
122.9 
101.3 
72.5 
120.1 
119.1 
106.4 
81.8 
60.68 
166 

116.9 
118.7 
220.7 
90.9 
106.6 
134.2 
63.06 
47.33 
90.8 
149.3 
111.6 
95.5 
196.2 
154.3 
51.71 
164.1 
124 

106.6 
194.5 
105.1 
101.1 
130.3 
69.81 
68.49 
133.8 
130.2 
65.12 
174 
96.8 
54.8 

11 9.2 
83.9 
54.85 
102.4 
135.3 
60.18 
108.3 

~~~~ ~ 

CO @ 3% 
(PPm) 

80 
159.4 
131.3 
94.7 
155.9 
154.2 
138.1 
106.6 
79.3 
21 5 

151.7 
153.9 
283.4 
117.9 
138.8 
173.4 
82.4 
62.04 
118.2 
193 

144.5 
124.2 
253.3 
198.8 
67.69 
212.1 
160.4 
138.4 
250.5 
136 
132 

168.6 
90.9 
89.4 
173.6 
168.1 
85 

224.7 
125.5 
71.7 
155 
109 
71.7 
133.5 
175 
78.6 
140.7 

(PPW 

40.57 
38.25 
39.23 
39.95 
38.81 
38.01 
39.34 
40.09 
39.96 
37.96 
39.13 
38.17 
37.2 
39.39 

39 
38.55 
40.2 
40.25 
38.96 
37.44 
38.9 
39.15 
37.37 
38.64 
40.17 
38.21 
39.29 
38.7 
37.49 
39.63 
39.84 
38.64 
40.27 
40.03 
38.07 
38.37 
40.01 
37.67 
39.09 
40.57 
38.86 
39.87 
40.41 
39.46 
38.67 
40.18 
38.92 

53.07 Begin 
49.67 110 MW Urea 
50.88 
52.13 
50.36 
49.24 
51.08 
52.28 
52.19 
49.19 
50.78 
49.58 
47.77 
51.13 
50.82 
49.84 
52.55 
52.75 
50.79 
48.41 
50.38 
50.94 
48.27 
49.87 
52.6 
49.51 
50.92 
50.39 
48.28 
51.41 
52.12 
50.02 
52.48 
52.26 
49.41 
49.58 
52.21 
48.65 
50.76 
53.12 
50.57 
51.86 
52.84 
51.48 
50.03 
52.45 
50.6 



March 9,1995 - Mid Load 

Time 

428 
429 
430 
43 1 
432 
433 
434 
435 
436 
437 
438 
439 
440 

Avg: 

44 1 
442 
443 
444 

447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
500 
50 1 
502 
503 
504 
505 
506 
507 
508 
509 
510 

02 
rw 
7.1 1 
7.2 
7.1 
7.05 
7.14 
7.08 
7.15 
7.12 
7.09 
7.17 
7.04 
7.06 
7.16 

7.12 

7.04 
4.07 
0.229 

$-%&I 

B 

I& 

6.847 
9.03 

8.96 
7.3 
6.98 
1.327 

0.105 (3 $& 
0.261 
0.14 
0.12 
0.106 
0.085 
0.075 
0.079 
0.45 

c02 
rw 
7.72 
7.71 
7.78 
7.71 
7.73 
7.74 
7.58 
7.72 
7.72 
7.65 
7.83 
7.66 
7.73 

7.68 

7.79 
2.354 

-0.029 * 
& 
7.57 

16.27 
18.07 
18.02 

15.39 
7.61 
6.181 
0.047 a 

-0.002 
0.01 8 

-0.009 
6.291 
9.59 

1.556 
-0.007 

0 
-0.036 
-0.076 
1.388 

CO C0@3% 
(PPW (PPm) 

101.1 131.1 
55.14 72 
146.3 189.7 
149.8 193.5 
92.5 120.3 
123.4 159.9 
72.2 94 
128.6 167.1 
118.9 154.1 
68.55 89.3 
145.4 187.7 
131.6 170 
75.9 98.9 

109.20 

184.1 237.7 
40.89 52.69 

-0.186 -0.164 
0.3 S, 0.262 

156.8 159.4 
272.8 '& 274.1 

383.8 503 
450.2 678.7 

& 0.228 

449.3 682 
683.1 

402.3 608.9 
125.6 165.7 
88.1 114.5 

-0.248 -0.075 
-1.237 

-0.119 ' -0.102 
- 1.293 - 1.239 
-0.649 -0.7 
-0.672 -0.733 
-4.703 -4.504 
-8.01 -6.952 
-9.19 -7.92 
171.6 147.8 

190.9 164.2 
0.073 0.063 

10.99 10.06 

a 211.8 

-0.339 -0.291 

NOx NOx @ 3% 
(PPm) (PPm 

39.31 51.01 
40.34 52.7 
38.2 49.59 
38.39 49.6 
39.76 51.72 
39.01 50.52 
40.3 52.46 
38.94 50.6 
39.16 50.76 
40.39 52.65 
38.1 1 49.26 
39.27 50.77 
39.99 52.08 

39.14 

38.2 49.34 
9.68 12.56 

-0.138 -0.1 19 
-0.155 -0.133 

-0.136 
38.86 38.42 
50.53 54.9 

55.18 
84.2 109.5 
94.3 142.2 

143.2 
143.3 
118.1 

45.51 59.99 
43.76 56.93 
0.743 0.741 

@ 

0.241 0.208 w 0.182 
0.28 0.254 
0.135 0.147 
0.115 0.126 
0.1 14 0.115 
0.079 0.069 , 

0.065 0.056 
0.05 0.043 
0.026 0.022 
18.14 15.6 e 42.49 
49.24 42.33 
62.89 55.08 

End Test 

Zero 

Mid 

High 

Zero Bias 

02 Bias Mid 

C02 Bias Mid 

CO Bias Mid 

NOx Bias Mid 



~ - ~~ 

March 9,1995 - High Load 

Time 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
81 0 
81 1 
81 2 
813 
814 
81 5 

81 6 
81 7 
81 8 
819 
820 
821 

0 2  
w 
& 

8 
4.893 
8.95 

7.94 
4.709 

b.535,’ 
-5345 
5.041 
0.373 

(2=& 
1 .886 
4.382 

4.496 
1.186 
0.155 
0.123 
0.106 
0.094 
0.062 
0.07 

0.067 
0.068 
0.571 
16.45 
19.69 
20.21 
18.82 
7.56 

6.892 
6.8 

6.927 
6.793 
6.808 
6.871 
6.791 
6.896 

6.859 
6.815 
6.889 
6.855 
6.758 
6.855 

&4&0 

c 0 2  
v4 * 

18.04 
18.H 
<le) 

y 6 .  
13.55 

( 9 3  
8.19 

3.603 
0.007 
-0.02 

0.01 6 
-0.018 
-0.069 

0.59 

cg) 
3.943 
0.096 
0.034 
0.087 
0.02 

0.031 
0.004 
0.004 
0.009 
0.105 

0 
1.363 
7.66 
7.73 
7.8 

7.77 
7.77 
7.9 

7.81 
7.78 
7.79 

7.76 
7.93 
7.9 

7.87 
7.97 
7.92 

CO C0@3% 
(PPm) (PPW 

-0.215 -0.184 e -0.393 
308.5 393.5 
449.3 672.6 

449 680 
683.5 

383.8 553.9 
251.2 278.1 <a 274.7 
104.5 118.6 
41.04 51.71 

-1.106 -0.967 
-0.231 -0.199 e:. 097? -0.835 
-0.92 -0.875 
- 1.304 
-0.802 
- 1.095 
-8.08 
-8.14 
110.9 
9 3 ,  

i_?4.? j 
182.4 

-0.401 
-2.055 
-2.224 
- 1.959 

3.461 
4.477 
4.065 
13.1 1 
126.1 
67.93 
81.8 
64.5 
70.3 
89.9 

56.49 
79.1 

66.57 

59.76 
82.6 

63.72 
58.45 
114.6 
65.7 

-1.412 
-0.874 
-1.196 
-7.34 
-7.03 

95.5 
21 1.2 
21 1.6 
156.6 

-0.344 
- 1.766 
-1.911 
- 1.696 

21.77 
68.08 
105.2 
110.5 
171.1 
86.7 

103.8 
82.5 

89 

72 
100.2 
84.8 

75.9 
104.9 
81.4 
74.2 

145.1 
83.6 

1’14 

NOx NOx@3% 

0.01 3 & 0.004 Zero 
88.9 

90.6 135.7 
137.2 & 137.5 High 

97 
48.63 53.84 
6 2  53;; Mid 

46.81 58.51 
1.094 0.958 
0.795 0.684 

0.805 0.749 

0 (PPW (PPm) 

wi 0.654 Zero Bias 

0.621 
0.559 
0.527 
0.485 
0.464 
0.46 

0.414 
0.364 
19.87 
71.2 e.,\ 
89.8 
88.2 

66.28 
12.1 

1.586 
59.92 

78 
82.2 
80.7 
82.4 
81.4 
80.1 
82.6 
81.8 
81.5 

82.9 
80.8 
81.8 
83.1 
79.8 
81.5 

0.672 
0.609 02 Bias Mid 
0.576 
0.446 

0.396 
0.4 C02 Bias Mid 

0 0.357 
0.313 CO Bias Mi - 
17.07 
61.17 
77.3 NOx Bias High 
77.2 
77.1 

31 1.3 
157.8 
40.1 
1282 
106.4 

105 
102.5 
105.6 
103.3 
101.8 
105.3 
103.7 
104.3 

105.7 Beain 215 MW 

0 102.7 Baseline 
104.5 
105.9 

101 
103.9 



I.. 
March 9,1995 - High Load 

Time 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 a 844 
845 
846 
847 
848 
849 
850 
85 1 
852 
853 
854 
855 
856 
857 
858 
859 
900 
901 
902 
903 
904 .. 

905 0 906 
907 
908 
909 

0 2  

6.779 
6.76 

6.892 
6.774 
6.831 
6.873 
6.75 

6.867 
6.842 
6.76 

6.896 
6.762 
6.859 
6.919 
6.843 
6.881 
6.88 

6.843 
6.786 
6.866 
6.777 
6.796 
6.875 
6.73 

6.821 
6.889 
6.81 1 
6.823 
6.892 
6.74 

6.801 
6.889 
6.745 
6.91 1 
6.849 
6.772 
6.878 
6.898 
6.827 
6.843 
6.931 
6.81 9 
6.902 
6.902 
6.806 
6.873 
6.864 
6.767 

(“w 
c 0 2  

7.93 
7.93 
7.94 
7.92 
7.92 
7.88 
7.9 

7.89 
7.82 
7.95 
7.92 
7.94 
7.94 
7.87 
7.88 
7.89 
7.85 
7.91 
8.04 
7.83 
7.88 
7.95 
7.93 
7.92 
7.97 
7.87 
7.89 
7.98 
7.83 
7.94 

8 
7.88 
7.95 
7.83 
7.78 
7.87 
7.84 
7.79 
7.8 

7.89 
7.74 
7.9 

7.83 
7.85 
7.91 
7.9 

7.83 
7.9 

(“w 
CO C0@3% 

76.2 96.2 
83.6 105.8 

64.36 82.1 
79.6 100.6 

81 103.1 
74.1 94.4 
96.3 121.8 

71 90.4 
73 92.7 

101 127.8 
59.66 76.2 
96.9 122.2 
84.1 106.9 

53.61 68.58 
78.8 100.1 
75.3 96 

65.57 83.7 
75.1 95.5 
104 131.6 

61.27 77.9 
78.9 99.9 

104.5 132.4 
73.8 94 

113.6 143.2 
90.6 11 4.8 
61.8 78.8 
87.7 111.1 

101.6 128.9 
78.7 100.3 

112.8 142.2 
102.8 130.1 
65.09 83 
106.9 135 

78 99.5 
77.1 97.9 
96.6 122.2 

81 103 
57.95 73.9 
85.1 107.9 
96.4 122.2 

46.84 59.79 
93.5 118.7 
78.2 99.9 

61 57 78.7 
84.9 107.6 
92.6 118 
78.9 100.5 
94.6 119.4 

(PPW (PPm) 
NOx NOx@3% 

82.1 104.1 
80.1 101.4 
81.3 104 
80.9 102.5 
80.2 102.1 
81.7 104.2 
79.5 100.6 
81.1 103.5 
82.1 104.5 
79.1 100.2 

82 104.9 
80.9 102.4 
80.3 102.4 

82 105 
81.8 104.1 
80.2 102.5 
81.3 103.9 
81.3 103.5 
78.8 100.1 
82.6 105.3 
80.2 101.7 
79.6 101.1 
82.3 105 
80.5 101.6 
80.6 102.5 
83.3 106.4 
81.7 103.8 
79.9 101.7 
82.9 105.9 
80.7 102.1 
79.7 101.3 
82.9 105.9 
80.4 101.7 
81.8 104.8 
82.7 105.4 
80.8 ’ 102.4 
80.7 103.2 
83.1 106.2 
82.1 104.4 
79.4 101.3 
84.6 108.4 
81.1 103.1 
81.6 104.4 
83.2 106.4 
81.2 103.2 

81 103.5 
81.8 104.3 
81.2 102.9 

(PPn-0 (PPm) 



March 9, 1995 - High Load 

Time 
910 
91 1 
91 2 
91 3 
91 4 
91 5 

Avg: 

916 
91 7 
91 8 
91 9 
920 
92 1 
922 
923 
924 
925 
926 
927 
928 
929 
930 
93 1 
932 
933 
934 
935 
936 
937 
938 
939 
940 
94 1 
942 
943 
944 
945 
946 
947 
948 
949 
950 
95 1 
952 
953 
954 

02 

6.809 
6.91 1 
6.797 
6.765 
6.905 
6.765 

6.83 

6.779 
3.8 

0.195 

(“A) 
c02 

(“A) 
7.92 
7.84 
7.8 
7.99 
7.89 
7.84 

7.89 

7.89 
1.737 
0.02 

-0.01 8 

co c 
97 

67.14 
85.9 
100.8 
73 

91.9 

81.62 

117.2 
18.27 

0.361 

299.8 

(PPm) 

-0.581 

6.791 11.54 
4.61 8 9.99 

4.81 226 
6.679 7.57 83.5 
2.071 0.253 7.93 
0.141 0.022 0.198 

-&z 
E552 
0.095 
0.115 
0.106 
0.064 
0.057 
0.059 
0.055 
0.585 
6.206 
6.757 
6.756 
6.877 
6.805 
6.933 
6.897 
6.851 
6.94 
6.879 

-0.002 
2.275 

3% 
5.891 
0.118 
0.067 
0.065 
0.029 
0.01 1 
2.098 
7.77 
7.78 
7.84 
7.75 
7.85 
7.91 
7.77 
7.81 
7.79 
7.81 

-0.085 
- 1.693 
-9.08 
-8.82 
58.45 

228.2 
4.724 

- 1.501 
-0.976 
8.71 
57.37 
84.9 
107.2 
46.58 
73.2 
57.68 
57.83 
101.2 
62.82 
67.78 

CiTiZl 

10 @ 3% 

123 
85.7 
108.6 
127.4 
93.2 
115.8 

(PPW 

148 
23.22 

-0.503 
0.31 
0.674 
384 

674.2 
682.6 
444.3 
276.1 
275.1 
249.5 
104.8 
9.51 
0.17 

-0.64 
-0.936 
-0.951 
-0.091 
-1.77 
-8.03 
-7.59 
50.34 
21 0.6 
196.1 
4.056 
-1.29 
-0.839 
8.36 
70.2 
107.1 
135.3 
59.25 
92.8 
73.7 
73.8 
128.9 
80.5 
86.2 

NOx NOx @ 3% 

80.1 101.8 
82.6 105.7 
82.6 104.8 
79.8 101.1 
82.3 105.3 
82.5 104.4 

(PPm) (PPm) 

81.34 

79.9 101.4 
20.66 26.22 

-0.006 -0.005 

-0.065 

136.6 @ 138.4 
5 .43 76.7 

53.8 

58.15 64.82 
72.1 90.6 
5.496 6.408 
0.825 0.71 2 
0.686 0.59 

0.585 
0.792 0.742 
0.568 0.616 
0.51 2 0.553 
0.45 0.398 
0.461 0.396 
0.472 0.406 
0.435 0.374 
10.08 8.65 
57.01 48.96 

77.6 
90.4 77.7 
84.4 73.8 
70.4 85.4 
70.2 88.8 
67.87 86 
70.5 89.9 
70 88.9 

69.59 89.3 
70.9 90.6 
68.65 87.5 
69.59 89.3 
70.1 89.4 

83 53.59 

End Test 

Zero 

High 

Mid 

Zero Bias 

9 
02 Bias Mid 

C02 Bias Mid 

CO Bias Mid 

NOx Bias High 



~ ~ ~~ 

!_ 
March 9,1995 - High Load 

Time 
955 
956 
957 
958 
959 

lo00 

1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 

0 2  

6.878 
6.962 
6.822 
6.913 
6.963 
6.868 

6.958 
6.948 
6.91 2 
7.02 

6.91 3 
6.961 

7 
6.863 
7.01 

6.907 
6.857 
7.01 

6.887 
6.971 
6.936 
6.86 

6.983 
6.876 
6.951 
6.95 

6.887 
7.02 

6.884 
7 

6.909 
6.908 
6.977 
6.879 
6.994 
6.884 
6.988 
6.95 

6.984 
6.955 
7.04 

7 
6.989 
7.02 
7.02 
7.01 

6.961 

ew 
c 0 2  

7.87 
7.85 
7.95 
7.94 
7.95 
7.86 

7.79 
7.8 

7.85 
7.81 
7.86 
7.8 
7.8 

7.91 
7.77 
7.83 
7.91 
7.82 
7.89 
7.86 
7.81 
7.81 
7.78 
7.83 
7.84 
7.76 
7.84 
7.72 
7.82 
7.79 
7.8 

7.91 
7.84 
7.88 
7.88 
7.9 
7.8 

7.84 
7.86 
7.83 
7.7 

7.76 
7.79 
7.8 

7.75 
7.82 
7.87 

e/.) 
CO C0@3% 

81.2 103.6 
46.56 59.73 
91.5 116 

60.62 77.4 
44.93 57.62 

80 101.9 

56.65 72.7 
43.38 55.45 
69.2 88.5 

38.59 49.74 
59.67 76.3 
59.58 76.4 
41.48 53.35 
73.1 93.2 

49.34 63.53 
58.26 74.3 

92 117 
46.68 60.13 
69.79 89.1 
59.97 77 
49.85 63.85 
90.7 115.5 

58 74.5 
73.7 93.8 
71.7 91.9 

52.06 66.69 
99 126.5 

43.31 55.85 
82.3 105.2 

53.69 69.04 
71.3 91 
88.2 112.6 

45.09 57.84 
105.2 134.2 
69.99 90 
69.86 89.1 
49.45 63.62 
54.63 70.1 
43.53 55.99 
46.88 60.18 
31.61 40.81 
50.52 65.04 
34.46 44.32 
51 .81 66.81 
47.79 61.61 
56.42 72.7 
65.79 84.5 

(PPm) (PPm) 
NOx NOx@3% 

68.38 87.3 
70.4 90.4 

69.24 88 
68.63 87.9 
70.7 90.8 

68.82 87.8 

(PPm) (PPW 

69.41 
70.9 

68.57 
70.6 

69.43 
69.06 
70.5 
68.5 
69.8 
70.1 
67.9 
70.6 

69.1 1 
69.51 
69.63 
68.58 

70 
69.68 
68.9 
70.9 

67.95 
70.9 
69.1 

70 
69.76 
68.61 
70.8 

68.25 
69.8 

68.83 
69.89 
69.66 
69.96 
69.41 
70.8 

69.97 
70.9 
70.7 
70.8 
70.3 
70.3 

89.2 Begin . 
90.9 215 MW Urea 
87.8 

91 
88.8 
88.7 
90.8 
87.4 

90 
89.7 
86.6 

91 
88.3 
89.4 
89.2 
87.4 
90.1 
88.9 
88.5 
90.9 
86.8 
91.5 
88.3 
90.2 
89.2 
87.8 

91 
87.1 
89.9 
87.9 
89.9 
89.4 

90 
89.1 
91.5 
90.2 
91.3 
91.1 
91.3 
90.6 
90.2 



March 9, 1995 - High Load 

Time 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1100 

Avg: 

1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1200 

0 2  c 0 2  

7.03 7.77 
6.99 7.82 

6.993 7.86 
7.04 7.87 

7 7.9 
7.02 7.9 

6.962 7.89 
7.04 7.79 

6.975 7.88 
6.985 7.92 

7 7.87 
6.966 7.84 
7.01 7.86 

6.978 7.89 
6.984 7.83 
7.01 7.8 

6.999 7.85 
6.956 7.83 
7.05 7.88 

(“4 (“A) 

6.97 7.83 

4.457 

7.34 16.06 
9.17 18.04 

8.33 11.75 
m m  
6.808 6.523 
1.063 0.098 
@-tiii&& 0.119 0. 4 

3.627 0.01 8 
-0.004 

4.479 0.983 
0.861 9.53 

0.1 18 4.729 
0.103 0.078 
0.093 -0.016 
0.09 -0.034 

0.081 -0.047 
0.099 -0.063 

0.138 @ 

0.085 0.029 

CO C 0 @ 3 %  
(PPm) (PPm) 
41.41 
68.14 
51.39 
48.81 
48.19 
45.81 
61.28 
52.32 
62.67 
51.76 
58.16 
62.53 
44.31 
62.15 
61.78 
58.04 
61.21 
65.04 
46.74 

58.77 

a 
& 

254.6 
63.68 

1 .89 

-0.7 
-0.683 
- 1.563 
- 1 .e39 
-7.53 
-8.2 
97.1 

245.8 

52.78 
-1.969 
-1.331 
-1.551 

53.47 
87.7 

66.1 1 
63.04 
62.07 
59.06 
78.6 

67.53 
80.6 

66.59 
74.9 
80.3 

57.08 
79.9 
79.5 
74.8 
78.8 
83.5 

60.41 

-0.582 
101.3 
272.1 
275.1 

520 
685.2 
688.2 
382.9 
81.9 

1.932 
-0.292 
-0.262 
-0.602 
-0.716 
- 1.707 
-2.006 
-6.745 
-7.07 

83.6 
21 1.5 
21 1.7 
45.41 

- 1.693 
-1.145 
- 1.335 

- 

NOx NOx@3% 
(PPW 

70.7 
69.58 
70.3 
70.4 

69.97 
70.1 

69.74 
70.3 

69.59 
70.1 
70.1 

68.94 
69.99 
69.2 
69.3 
70.1 

69.71 
69.72 
69.84 

69.77 

m 
& 

48.05 

80.8 

82.7 
79.9 

5.873 * 
0.648 
0.582 
0.548 
0.528 
0.525 
0.515 
0.498 
1.143 

81 
88.5 
88.8 

(PPW 
91.3 
89.6 
90.5 

91 
90.1 
90.4 
89.6 
90.8 
89.5 
90.2 
90.3 
88.6 
90.2 

89 
89.1 
90.3 
89.8 
89.5 
90.3 

0.114 
27.81 
52.28 
52.65 
108.9 
136.7 
137.4 
119.4 
102.3 
5.979 
0.698 
0.61 3 
0.679 
0.665 
0.636 
0.599 
0.476 
0.452 
0.443 
0.428 
0.983 
69.68 
76.1 
76.4 
76.2 

Zero 

Mid 

High 

Zero Bias 

0 2  Bias Mid 

C02 Bias Mid 

CO Bias Mid 

0 
NOx Bias High 



I 
March 11,1995 - Low Load 

0 2  c 0 2  
Time (“w 
430 @& 
431 ~ 

432 8.98 17.78 
433 9.12 17.88 

435 6.91 9 
436 4.658 9.78 

438 437 a & 
439 6.014 8.1 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 

9.3 
1.391 
0.145 

2% 4.696 

8.85 

2% 
4.212 
0.308 
0.149 
0.1 1 

0.097 
0.085 
0.078 

3.443 
-0.033 
-0.069 e 
-0.04 

-0.022 
-0.089 
-0.076 

E 
2.336 

-0.031 
-0.067 
-0.067 
-0.06 

LOW LOAD STRATIFICATION TEST 

533 7.06 7.91 
534 7.04 7.74 
535 6.997 7.73 

536 7.03 7.68 
537 7.04 7.66 
538 6.955 8.18 

539 7.05 7.7 
540 6.963 7.79 (0 541 7.04 7.75 

CO C 0 @ 3 %  
(PPW (PPW 

2.47 
401.9 

451.4 677.4 
452.1 686.7 

688 
316.4 428.9 
252.4 278.4 
252.7 276.9 

278.1 
150 175.8 

64.32 97.9 
1.619 1.525 
1.077 0.931 

1.323 & 1.013 
0.57 0.645 
1.01 1.503 

1.196 1.803 
0.553 0.837 

-4.907 -4.87 
-7.35 -6.393 
157.9 136.1 

@&>5> 212.3 
101.4 87.3 
1.968 1.693 
1 .go1 1.634 

108.8 140.8 
11 7.4 151.7 
207.7 267.5 

Avg: 

118.7 153.1 
107.2 138.5 
149.2 191.5 

Avg: 

108.4 139.9 
169.3 21 7.6 
125.8 162.6 

Avg: 

a -0.156 
75.8 94 
92.2 138.3 
92.3 140.2 

140.4 
51.78 68.29 
50.1 55.24 

54.87 
54.83 

36.92 43.92 
14.78 19.79 
0.549 0.517 
0.397 0.343 
0.355 0.305 

0.302 
0.338 0.378 
0.31 0.46 

0.274 0.41 3 
0.257 0.389 
0.259 0.293 
0.246 0.21 4 
0.205 0.177 
0.175 0.151 

35 30.1 1 
48.45 41.67 a 41.73 

33.21 42.97 
33.53 43.31 
32.65 42.05 

33.13 

33.51 43.23 
33.63 43.43 
33.27 42.72 

33.47 

34.07 44.01 
33.37 42.88 
34.06 43.99 

33.83 

Zero 

High 

Mid 

Zero Bias 

0 2  Bias High 

C02 Bias High 

CO Bias High 

NOx Bias High 

CENTER 

c - 1  

c - 2  



March 1 1,1995 - Low Load 

02  c 0 2  
Time (“A) 

542 7 7.78 
543 6.922 7.73 
544 6.961 7.69 

CO C 0 @ 3 %  
(PPm) (PPm) 

188.1 242.4 
21 2.9 272.7 
165.3 21 2.3 

NOx NOx @ 3% 
(PPm) (PPm) 

33.17 42.73 
32.91 42.15 
33.56 43.1 

0 
c-3 

Avg: 

115.9 149.4 
216.5 277.1 
188.4 240.5 

33.21 

545 7.04 7.72 
546 6.93 7.84 
547 ’ 6.884 7.82 

34.18 44.12 
32.79 42.03 
33.24 42.44 

c-4 

Avg: 

135.9 175.5 
196.6 252.4 
121.4 157.2 

Avg: 

163.8 316.1 
142.8 190.8 
87.6 114.6 

153.3 198.4 

33.40 

33.71 43.54 
32.89 42.22 
33.79 43.76 

548 7.04 7.69 
549 6.954 7.73 
550 7.08 7.66 

CENTER 

33.46 

557 10.66 7.23 
558 7.42 7.62 
559 7.22 7.72 
600 7.07 7.71 

30.7 72 
33.39 44.41 
33.96 44.45 
32.85 42.55 

CENTER 

Avg: 

118.2 152.8 
180.6 233 
21 4.8 275.9 

32.73 
i 

60 1 7.07 7.73 
602 7.03 7.75 
603 6.965 7.7 

33.65 43.54 
32.93 42.53 
32.32 41.52 

A- 1 

Avg: 

147.3 190.7 
186 239.7 

184.8 238.2 

32.97 

604 7.08 7.65 
605 7.02 7.76 
606 7.02 7.77 

33.17 42.95 
32.69 42.17 
33.35 43.01 

A-2 

Avg: 

82.2 106.9 
177.2 228 
113.6 147.1 

33.07 

607 7.14 7.65 
600 6.991 7.7 
609 7.1 7.67 

34.4 44.76 
33.27 42.82 
34.19 44.32 

A-3 

Avg: 

110.9 150.8 
141 182.3 

132.3 170.4 

33.95 

33.77 45.69 
33.76 43.68 
34.15 44.01 

CENTER 0 ’ 614 7.63 7.54 
61 5 7.06 7.75 
61 6 7.01 7.79 



March 1 1,1995 - Low Load 

0 2  c 0 2  CO C0@3% NOx NOx @ 3% 
Time (“A) (PPm) (PPm) (PPm) (PPW 

Avg: 33.89 

61 7 
61 8 
619 

7.13 
6.952 
7.06 

7.68 
7.79 
7.81 

106.7 
202.4 
133.2 

138.7 
259.7 
172.2 

34.18 
32.83 
33.71 

44.44 A-4 
42.13 
43.59 

Avg: 

200.4 
266.1 

125 

33.57 

33.18 
33.06 
34.61 

44.01 CENTER 
42.88 
44.97 

625 
626 
627 

7.38 
7.1 

7.12 

7.77 
7.73 
7.72 

151.3 
205.3 
96.3 

Avg: 

236.2 
182.6 
148.4 

33.62 

628 
629 
630 

7 
7.01 
7.06 

7.81 
7.73 
7.75 

183.4 
141.8 
114.7 

33.1 1 
33.71 
34.21 

42.67 D-1 
43.43 
44.26 

Avg: 

261.9 
165.8 
186.9 

Avg: 

218.7 
251.7 
175.2 
96.5 

33.68 

7.04 
6.939 
6.949 

7.72 
7.77 
7.75 

202.9 
129.4 
145.7 

33.36 
34.18 
34.18 

33.91 

43.09 D-2 
43.82 
43.87 633 

634 
635 
636 
637 

6.9 
6.906 
6.97 
7.06 

7.78 
7.83 
7.72 
7.69 

171.1 
196.8 
136.3 
74.7 

33.66 
33.8 

34.39 
35.58 

43.04 D-3 
43.23 
44.19 
46.02 

Avg: 

132.6 
281.9 
203.5 
174.9 

34.36 

638 
639 
640 
641 

7.1 
6.835 
6.91 
6.97 

7.68 
7.87 
7.85 
7.84 

102.2 
221.5 
159.2 
136.1 

34.7 
33.63 
34.39 
34.48 

45.04 D-4 
42.81 

44 
44.31 

Avg: 34.30 

642 
643 
644 

6.929 
7.05 

6.979 

7.84 
7.77 
7.79 

146.8 
84.9 

142.3 

188 
109.7 

183 

33.99 
34.78 
34.16 

43.54 CENTER 
44.94 
43.95 

Avg: 34.31 

650 7.21 7.81 288.6 378.2 33 43.22 CENTER 



March 11,1995 - Low Load 

Time 

651 
652 

653 
654 
655 
656 
657 

658 
659 
700 

, 701 
702 
703 

704 
705 
706 

707 
708 
709 

71 0 
71 1 
71 2 
713 
71 4 
71 5 
71 6 
71 7 
71 8 
71 9 

0 2  
(“w 

7 
6.945 

7.09 
7.14 
7.06 
7.09 
7.03 

6.853 
6.938 
6.978 

6.94 
7.09 
7.17 

7.08 
7.07 
7.03 

7.03 
6.953 
6.886 

7.02 
6.934 
1.308 
0.107 

& 
2.273 
4.422 

7.02 

c 0 2  
(“A) 

7.76 
7.93 

7.74 
7.65 
7.79 
7.72 
7.77 

7.85 
7.74 
7.81 

7.75 
7.67 
7.74 

7.69 
7.79 
7.82 

7.79 
7.8 

7.86 

7.81 
7.22 

-0.109 
-0.063 

7.74 

& 
16.08 

CO C0@3% NOx NOx @ 3% 
(PPW 

186.6 
205 

110.6 
97.1 

140.5 
81.8 

185.6 

239.5 
217.1 
141.9 

184.6 
89.5 
74.1 

79.5 
101 

130.6 

138.4 
198.2 
170.8 

131.1 
187.1 
8.99 

2.071 

22% 
g3 

158.7 

382.2 

(PP4 

240.4 
263 

Avg: 

143.3 
126.3 
181.7 
106.1 
239.6 

Avg: 

305.3 
278 

182.4 

Avg: 

236.6 
115.8 
96.5 

Avg: 

103 
130.8 
168.5 

Avg: 

178.6 
254.4 

218 

Avg: 

169 
240.4 
9.84 

1.783 
1.725 

(PPm) 

33.72 
33.56 

33.43 

34.88 
34.74 
34.26 

35 
33.7 

34.52 

33.1 1 
33.79 
34.08 

33.66 

34.05 
35.6 

35.79 

35.15 

35.06 
34.92 
34.62 

34.87 

34.61 
34.08 
34.42 

34.37 

34.96 
30.19 

-0.263 
-0.305 
-0.314 

2.402 
161.9 

277.5 275 
508.3 83.3 

(PPm) 

43.44 
43.05 

45.19 B-1 
45.2 
44.3 

45.37 
43.51 

42.21 8-2 
43.3 

43.02 

43.66 8-3 
46.1 1 
46.67 

45.4 B-4 
45.2 

44.68 

44.67 CENTER 
43.76 
43.96 

45.09 
38.87 

-0.242 
-0.262 
-0.269 
-0.274 Zero 

39.08 
54.39 
54.64 Mid 
109.6 
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March 1 1,1995 - Low Load 

Time 

720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
73 1 
732 
733 
734 
735 
736 
737 
738 
739 
740 
74 1 
742 
743 
744 
745 
746 
747 
748 
749 
750 
75 1 
752 
753 
754 
755 
756 
757 
758 
759 
800 

801 e 802 
803 
804 
805 

0 2  
(“w 

9.02 

8.12 
7.03 

6.883 
6.923 
6.882 
11.71 
19.98 
20.42 
20.5 

14.55 
3.484 
0.308 

c 0 2  
(“A) 

& 
10.86 
7.76 
7.83 
7.76 
7.8 

3.336 
0.103 
0.025 
0.063 
3.809 
0.083 

-0.049 

CO C0@3% 
(PPm) (PPW 

452.6 681.4 
686 

248.2 363.2 
171.6 221.2 
233.4 298 
196.5 251.6 
226.9 289.5 
60.05 83.8 
1.873 42 
1.975 72.7 
0.35 15.03 

40.46 146.9 
1.574 2.07 
2.014 1.751 

0 121 -0.0 3 1 .e3 .  1.425 & & 0.563 
1.535 

8.5 

0.694 
0.364 
0.225 
0.136 
0.057 
0.044 
0.884 
13.34 
19.94 
20.12 
20.26 
17.15 
7.86 
7.14 
7.08 
7.1 

7.23 
7.15 
7.2 

7.07 

7.07 
7.03 
7.07 
7.06 
7.2 

~~~ 

-0.018 0.581 0.549 
-0.007 0.44 

-0.009 0.497 
-0.034 -0.192 

& -3::: 
4.51 1 103 
0.029 

-0.009 234.3 
-0.06 8.15 

-0.078 1.862 
-0.056 1.806 
-0.1 16 1.208 
-0.127 0.502 

0 4.458 
-0.045 5.383 

2.882 50.63 
7.53 157.2 
7.6 185.7 
7.6 193.4 

7.52 152.7 
7.53 43.19 

. 7.63 121.6 
7.61 84.5 
7.74 209.7 

7.71 184.1 
7.74 224.2 
7.77 158.6 
7.82 154.6 
7.63 138.1 

0.608 
-0.291 

0.754 
-3.428 
-5.684 

89.4 
213.3 
202.1 

7 
1.598 
1.62 

4.834 
16.21 
105.6 
151.1 
187.5 
218.2 
241.5 
250.5 
197.9 
56.52 
158.4 
110.4 
271.5 

238.1 
289.5 
205.2 

200 
180 

NOx NOx@3% 
(PPm (PPm 

140 & 141.1 
49.31 71.2 
33.44 43.2 
33.74 43.09 
34.03 43.59 
33.69 43.01 
13.76 18.87 
0.341 6.706 
0.209 7.67 
0.41 18.83 

17.39 101.1 
0.201 0.306 
0.027 0.024 

-0.016 -0.014 e -0.023 
-0.018 -0.018 
-0.063 -0.091 
-0.081 -0.123 
-0.099 -0.151 
-0.128 -0.145 
-0.126 -0.112 
-0.138 -0.12 
-0.148 -0.128 

7.47 6.424 
48.57 41.71 

37.19 
6.238 8.71 
0.649 2.138 
1.451 32.84 
0.884 24.73 
16.2 99.1 

33.01 45.72 
32.54 42.35 
32.84 42.55 
33.73 43.75 
35.24 46.14 
34.16 44.49 
34.63 45.24 
33.12 42.9 

33.21 42.96 
32.76 42.29 
33.53 43.4 
33.69 43.59 
33.74 44.05 

High 

Zero Bias 

0 2  Bias High 

C02 Bias Mid 

CO Bias Mid 

NOx Bias Mid 

Begin 65 MW 
Baseline 



March 11, 1995 - Low Load 

Time 

806 
807 
808 
809 
81 0 
81 1 
812 
813 
81 4 
81 5 
81 6 
81 7 
81 8 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
85 1 
852 

0 2  
(“A) 

7.17 
7.22 
7.25 
7.27 
7.17 
7.14 
7.07 

6.986 
7.08 
7.21 
7.07 

6.994 
7.19 
7.24 
7.16 
7.21 
7.24 
7.2 

7.09 
7.15 
7.07 
7.03 
7.2 

7.21 
7.05 
7.14 
7.1 1 
7.15 
7.1 1 
7.15 
7.12 
7.19 
7.05 
7.1 

7.15 
7.16 
7.02 
7.12 
7.18 
7.03 

7 
7.12 
7.07 
7.13 
7.19 
7.05 
7.19 

c02  
(“A) 

7.66 
7.63 
7.6 

7.59 
7.7 

7.76 
7.74 
7.76 
7.73 
7.72 
7.81 
7.8 

7.62 
7.61 
7.65 
7.69 
7.65 
7.7 

7.71 
7.63 
7.7 

7.68 
7.59 
7.65 
7.68 
7.65 
7.74 
7.67 
7.69 
7.73 
7.68 
7.72 
7.73 
7.7 
7.6 

7.67 
7.79 
7.67 
7.68 
7.83 
7.83 
7.74 
7.81 
7.64 
7.69 
7.82 
7.7 

CO C0@3% 
(PPW 

128.7 
54.18 
58.77 
66.45 

105 
111.8 
176.5 
289.4 
173.2 
109.2 
166.5 
198.3 
113.3 
83.7 

117.3 
84.1 

55.52 
167.8 
207.3 

177 
227.6 
183.8 

89 
120.8 
162.5 
86.7 

145.4 
158.2 
118.2 
96.7 

118.7 
137.8 
164.1 
104.7 
139.8 
140.4 

160 
99.6 

125.8 
21 1.6 
224.3 
138.4 

129 
128.6 

105 
157.7 
80.8 

(PPm) 

167.9 
70.7 
77.1 
87.2 
137 

145.5 
228.4 
372.3 
224.1 
142.8 
215.5 
255.2 
147.6 
109.6 
i52.9 
109.9 
72.8 

218.9 
268.5 
230.4 
294.3 
236.8 
116.1 
157.9 
209.9 
1 12.8 
188.8 
205.9 
153.3 
125.9 
154.3 

180 
21 2 

135.8 
182 

182.9 
206.5 
129.4 
164.2 
273.1 
288.9 
179.7 
167.1 
167.1 
137.1 
203.7 
105.5 

NOx NOx @ 3% 
(PPm 

34.16 
35.42 
35.33 
34.7 

34 
34.19 
33.43 
32.79 
33.53 
34.27 
33.66 
33.67 
34.39 
34.71 
34.3 

34.46 
35.39 
33.87 
33.33 
33.42 
33.38 
33.36 
34.87 
34.3 

33.85 
34.89 
34.04 
33.55 
34.75 
35.1 1 
34.14 
34.05 
33.76 
34.46 
34.4 

34.24 
33.78 
34.76 
34.59 
33.6 

33.37 
34.58 
34.37 
34.19 
34.95 
34.27 
35.02 

(PPm) 

44.54 
46.33 
46.33 
45.57 
44.36 
44.47 
43.28 
42.19 
43.4 

44.83 
43.57 
43.35 
44.86 
45.5 
44.7 

45.06 
46.37 
44.3 

43.19 
43.51 
43.2 

43.02 
45.56 
44.88 
43.75 
45.41 
44.19 
43.67 
45.09 
45.72 
44.35 
44.47 
43.62 
44.69 
44.79 
44.62 
43.56 
45.15 
45.15 
43.38 
42.99 
44.89 
44.52 
44.43 
45.64 
44.29 
45.72 



March 11,1995 - Low Load 

Time 

853 
854 
855 
856 
857 
858 
859 
900 

Avg: 

901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
91 1 
912 
913 
914 
91 5 
916 
91 7 
918 
919 
920 
92 1 
922 
923 
924 
925 
926 
927 
928 
929 
930 
93 1 
932 
933 
934 
935 

0 2  c 0 2  
(“w (“4 

7.18 7.65 
7.02 7.78 
7.1 7.67 

7.06 7.71 
7.12 7.64 
7.14 7.67 
7.1 1 7.74 
7.07 7.75 

7.12 7.70 

7.09 7.77 
2.087 0.255 
0.122 -0.103 

2.352 

CO C0@3% 
(PPm) (PPm) 

153.8 200.7 
147.9 190.9 
105.5 136.7 
122.3 158.2 
111.1 144.1 
96.1 124.9 

166.8 216.5 
154.8 200.2 

138.62 

165.8 214.9 
21.32 26.28 

2.175 (’-$%& 1.721 
170.3 

4.433 9.96 253.4 275.4 
$6& 276.8 

492.4 
9.01 18.08 cp$* 

2.291 0.409 
0.144 0.031 
0.068 -0.042 

2.467 -0.065 
rn- 

8.66 -0.038 G a  0.002 

ZE) 5.323 
0.355 
0.09 3.494 

0.105 0.02 
0.162 0.047 
0.158 -0.009 
0.268 0.684 
5.773 7.53 
6.919 7.7 
6.914 7.86 
7.07 7.68 
7.18 7.64 
7.15 7.68 
7.24 7.65 
7.21 7.67 
7.12 7.81 
7.2 7.67 

NOx NOx@3% 
(PPm) (PPm) 

33.88 44.21 
34.13 44.03 
34.96 45.33 
34.64 44.83 
34.8 45.21 

35.02 45.58 
33.81 43.88 
33.93 43.9 

34.16 

33.2 43.03 
-0.129 -0.092 
-0.284 -0.245 

-0.246 
40.83 40.39 
49.85 54.17 

54.39 
82.3 107.1 

451.6 679.3 92.7 139.4 
684.4 C D  140.5 

252.5 370.5 44.38 64.48 
20.05 24.77 
1.495 1.289 
1.981 1.702 

1.26 
1.653 1.609 
0.525 0.754 
1.179 1.774 

-2.833 -2.71 5 
-5.902 -5.147 

0.925 0.795 
0.683 0.588 

141.9 @ 214.3 
211.1 

111.1 129.2 
245.4 314.2 
277.1 354.6 
131.6 1 70.1 
80.5 105 

110.7 144.1 
57.71 75.5 
114.5 149.7 

126 163.7 
71.4 93.2 

5.43 6.747 
0.289 0.249 
0.181 0.155 

0.149 
0.249 0.234 
0.113 0.164 
0.096 0.144 
0.076 0.094 
0.02 0.01 8 

31.24 26.86 
41.78 

9.73 8.4 
0.13 0.112 

3.647 3.202 
34.13 40.33 
32.77 41.95 
32.48 41.57 
31.04 40.16 
27.29 35.6 
27.1 35.27 

28.36 37.16 
27.33 35.73 
27.59 35.84 
28.12 36.72 

End Test 

Zero 

Mid 

High 

Zero Bias 

0 2  Bias High 

C02 B i a s m  

NOx Bias- 

CO Bias &$I 
ND 

‘ WID 

i 



March 11,1995 - Low Load 

Time 

936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
101 1 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
,1021 
1022 

02 
(“4 
7.18 
7.06 
7.07 
7.08 
7.13 
7.15 
7.18 
7.16 
7.28 
7.31 
7.19 
7.29 
7.22 
7.16 
7.14 
7.2 
7.1 
7.01 
7.07 
6.944 
7.08 
7.04 
6.964 
7.06 
7.06 
7.14 
7.28 
7.1 1 
7.02 
7.01 
6.91 
7.12 
6.958 
7.06 
7.13 
6.932 
6.998 
6.876 
6.927 
7.1 
7.03 
7.14 
7.16 
7.09 

7 
7.02 
7.08 

c02 
(“w 
7.68 
7.74 
7.73 
7.81 
7.71 
7.7 
7.68 
7.79 
7.66 
7.71 
7.76 
7.61 
7.64 
7.7 
7.71 
7.69 
7.76 
7.77 
7.75 
7.83 
7.69 
7.77 
7.77 
7.73 
7.81 
7.75 
7.65 
7.75 
7.73 
7.81 
7.87 
7.68 
7.78 
7.71 
7.79 
7.83 
7.69 
7.83 
7.76 
7.6 
7.68 
7.67 
7.69 
7.68 
7.66 
7.73 
7.7 

co 
(PPm) 

134.3 
171.4 
123.2 
186 

180.6 
134 

113.3 
127.4 
54.78 
78.3 
111.9 
51.23 

72 
138.2 
114.6 
99.9 
179.5 
152.9 
112.8 
206.2 
108.8 
138.3 
165.3 
99.1 
106.2 
76.7 
29.38 
107.2 
109 

122.7 
250.9 
61.63 
142 
80.2 
99.3 
228.8 
177.3 
301.9 
184 
89.4 
116.4 
69.45 
83.9 
105.5 
122.1 
165.8 
81.1 

CO @ 3% 
(PPm) 

175 
221.5 
159.4 
241 

234.6 
174.3 
147.8 
166 
71.9 
103 

145.9 
67.42 
94.2 
180.1 
149 

130.6 
232.9 
197.1 
146 

264.5 
140.7 
178.6 
21 2.3 
128.2 
137.3 
99.5 
38.63 
139 

140.6 
158 

321.1 
79.9 
182.3 
103.5 
129.1 
293.1 
228.1 
385.4 
235.2 
116 

150.2 
90.2 
109.2 
136.8 
157.3 
21 3.6 
105.1 

- 

NOx NOx @ 3% 
(PPW 

26.87 
26.8 
27.15 
26.15 
26.21 
27.27 
26.97 
26.96 
28.44 
27.78 
27.65 
28.98 
28.08 
27.06 
27.39 
27.59 
26.23 
27.32 
27.78 
27.02 
28.27 
27.62 
27.48 
28.31 
28.14 
29.27 
30.18 
28.06 
28.62 
28.32 
27.29 
29.46 
27.6 
29.28 
28.35 
27.1 
27.63 
26.54 
27.67 
28.95 
28.49 
29.57 
29.46 
28.25 

28 
28 

28.72 

0 ( P P N  

35.06 Begin 65 MW 
34.67 Urea Inj 
35.13 
33.87 
34.06 
35.49 
35.19 
35.12 
37.34 
36.62 
36.09 
38.12 
36.75 
35.25 
35.61 
36.06 
34.03 
35.21 
35.96 
34.66 
36.6 
35.7 
35.3 
36.61 
36.39 
38.07 
39.67 
36.46 
36.91 
36.5 
34.91 
38.26 
35.45 
37.85 
36.88 
34.74 
35.58 
33.89 
35.43 
37.55 
36.76 
38.46 
38.39 
36.61 
36.08 
36.09 
37.2 
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March 11, 1995 - Low Load 

0 2  c 0 2  
Time (“4 (“w 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 

7.07 
7.03 
7.16 
7.06 
7.07 
7.07 

6.992 
7.06 
7.08 
7.07 
7.13 
7.08 

6.971 

7.68 
7.61 
7.59 
7.67 
7.68 
7.72 
7.78 
7.74 
7.69 
7.65 
7.62 
7.71 
7.81 

Avg: 7.08 7.72 

1036 3.079 1.535 
1037 0.1 74 -0.101 
1038 0.086 -0.132 
1039 c m  
1040 2.399 7.91 

CO C 0 @ 3 %  
(PPm) (PPm) 

116.9 151.2 
113.9 146.7 
47.76 62.28 
124.6 161.1 
124.7 161.4 
161.4 208.9 
260.3 335.1 
151.9 196.2 
99.2 128.6 

129.6 167.7 
78.2 101.7 

138.1 178.6 
237 304.6 

129.14 

49.56 62.57 
1.27 1.096 

1.586 1.364 e 1.299 
166.1 169.9 

1041 9.79 252.4 274.5 
1042 & 275.8 
1043 6.047 14.09 337.5 420.3 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1100 

& 
8.01 

4.249 
0.23 

2.488 
8.7 

& 
4.76 

0.338 
0.191 
0.163 
0.089 
0.039 
0.03 

& 
9.93 
2.77 

-0.121 
-0.17 

-0.065 
6.954 

3.206 
0.004 

-0.049 
-0.174 
-0.159 

451.6 

219.1 
119.7 

& 
1 BO6 
0.248 
0.35 

0.316 
-3.673 
-6.093 

138.3 

232.6 
7.02 

1.298 

677.9 
685.4 
318.6 
141.1 
1.62 

1.776 
1.683 
0.375 
0.527 
0.479 

-3.628 
-5.309 

119.5 
21 3.2 
200.1 
6.03 

1.113 

NOx NOx @ 3% 
(PPm) (PPm) 

28.27 36.59 
28.86 37.24 
29.62 38.6 
28.47 36.83 
28.51 36.91 
28.25 36.58 
26.98 34.73 
27.74 35.87 
28.64 37.1 
28.1 36.37 

29.17 37.92 
27.98 36.25 
27.14 34.89 

27.97 

4.522 5.855 
-0.235 -0.203 

-0.216 
-0.232 

40.5 
49.56 53.9 

54.11 
72.7 90 
92.1 138.3 

140.1 
41.38 59.34 
11.89 15.29 

0.217 & 0.16 
0.184 0.176 
0.097 0.141 
0.063 0.095 
0.047 0.072 
0.035 0.043 
0.025 0.022 
0.016 0.01 4 

-0.002 -0.002 
7.63 6.549 

End Test 

Zero 
I 

Mid 

High 

Zero Bias 

0 2  Bias High 

C02 Bias Mid 

CO Bias Mid 

NOx Bias Mid 
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EMISSION RATE CALCULATIONS 

c-83 



C-84 



e t  W 

I 

[I: 
52 

a: 
I 

N 

0 %  v) 

-.- A. 

a 

c . 

- 
P 
U 
U 
@ r. 
0 

N 

- 
a 
P 

m 

i; 

d 
r 

a m  $ 
fl 

a 
W - 

r 
a 
N 

m .- 
I- 

a m  $ 
0 

U - 

a 
v 
d 

W 

f 
f 

.- 
C 

m 
a, 
3 

- 
L 

a 



8 
s! 
0 
I- 
cn 
3 
0 
W 
U 

W 
I- 

0 

!i 

IFJ 

8 
z 
0 
F 
0 
W 
U 
U 
0 
0 



- 0 k .  
5 0 0 (  



cu 
0 -  

3- 
U 

W 
0 
Z 

7 a 
5 
0 
0 

a 
G 
u) 

9 z  
E 
v 

0 zt 
u) 
C 

f (I) 

I 
: 



APPENDIX C-I 

QNQC PERFORMANCE MEASUREMENTS SUMMARY TABLES 

c-89 





Table *-*. SCAQMD Method 100.1 instrument calibration results, mid load Baseline, 3/9/95 

0.3% 
1.0% 
0.6% 
0.9% 
0.0% 
0.3% 

Operating Range 
High Range 
Mid Range 

0.3% 
0.4% 
0.1% 
0.3% 
0.1% 
0.1% 

0- 10 
9.14 
4.50 

Post-Test Response 

Pre-Test Response 
Post-Test Response 

Post-Test Response 

Post-Test Response 

Pre-Test Mid 
Pre-Test Zero 

Post-Test High 
Post-Test Mid 
Post-Test Zero 

I 0.2% 

Post-Test 

Calibration Drift (criteria: 3%) 
0.4% 

0- 500 
17.75 
9.89 

-0.1 
-0.1 -0.3 

449.6 
449.6 

250.6 

244.6 
9.6 247.3 

0.8% 1.5% 
1.5% 

0.8% 0.5% 
0.3% 0.3% 

0.3% 0.1% 

1.0% 0.3% 

NOx 
@pm) 

0- lot 
92.2 
48.4 

0.0 
-0.1 

91.9 
93.4 

48.4 
50.1 

0.4 
0.8 

48.3 
49.1 

0.3% 
0.0% 
0.0% 
1.3% 
1.7% 
0.1% 

0.1% 
0.9% 

0.1% 
1 .O% 

0.1% 

1.7% 



Table '-*. SCAQMD Method 100.1 instrument calibration results. mid load, Urea Injection ,3/9/95 

c 0 2  
(%) 

0- 2c 
17.75 
9.89 

co 
@Pm) 

0- 501 
451 
250 

NOx 

-@!!!!u 
0- 10 

92.2 
48.4 

High Range 9.14 
Mid Range I 4.50 11.. -_l_l 

Zero Calibration Response 
-0.1 
0.0 

-0.3 
0.3 

-0.1 
-0.1 

Pre-Test Response 
Post-Test Response 

Post-Test Response 
17.9 
18.1 

93.4 
94.3 

449.6 
449.5 

250.6 
251.0 

50.1 
50.5 

9.9 
9.9 Post-Test Response 

Pre-Test Response 
Post-Test Response 

0.0 
0.0 

-0.3 
-0.1 

0.8 
0.2 

7 
49.1 
49.4 

247.3 
246.0 

9.6 
9.7 Post-Test Response I 4.5 ll 

il Analyzer Calibration Enor (criteria: 2%) 1 
0.9% 
0.2% 
0.3% 
1.6% 
0.0% 
0.2% 

0.3% 
0.1% 
0.1% 
0.3% 
0.2% 
0.1% 

1.3% 
1.7% 
0.1% 
2.2% 
2.1% 
0.1% 

Pre-Test High 
Pre-Test Mid 
Pre-Test Zero 
Post-Test High 
Post-Test Mid 
Post-Test Zero 

0.0% 
0.3% 
0.8% 
0.2% 
0.1% 
0.7% 

1.3% 
1.1% 

0.7% 
1.0% 

0.9% 
1.0% Post-Test 

0.5% 
0.8% 

0.3% 
0.3% 

1.0% 
0.9% I 0.2% 

0.1% 0.0% 0.1% 0.1% 

0.1% 0.4% I o.2% 
0.2% 



Table *-*. SCAQMD Method 100.1 instrument calibration results, high load Baseline, 3/9/95 

c 0 2  

(%) 

Post-Test Response 

co NOx 
@Pm) pm) 

Pre-Test Response 

0- 20 
17.75 
9.89 

II Post-Test Response I 9.1 

0- 500 0- 101 
451 92.2 
250 48.4 

/I Mid Range Calibration Response 

0.0 
0.0 

Pre-Test Response 
Post-Test Response 

Post-Test Response 

Post-Test Response 

-0.5 0.0 
0.8 -0.1 

18.1 
18.1 

9.9 
10.0 

Post-Test 

450.3 90.6 
449.3 91.1 

250.8 48.6 
251.2 48.9 

Calibration Drift (criteria: 3%) 
0 1% 

0.0 
0.0 

9.7 
9.7 

1.8% 
0.0% 
0.1% 
1.8% 
0.5% 
0.1% 

1.1% 
1.3% 

0.9% 
0.4% 

0.1% 

0.4% 

-1.0 0.8 
-1.1 0.7 

245.9 89.9 
245.0 90.3 

0.1% 1.6% 
0.2% 0.2% 
0.1% 0.0% 
0.3% 1.0% 
0.2% 0.5% 
0.2% 0.1% 

1.0% 0.7% 
1.2% 0.8% 

0.3% 1.0% 
0.4% 1.0% 

0.3% 0.1% 

0.1% 0.3% 

Pre-Test Mid 
Pre-Test Zero 

Post-Test Mid 
Post-Test Zero 

Post-Test High 

0.5% 
0.7% 
0.2% 
0.6% 
0.6% 



Linearity (criteria: 1%) 
Pre-Test 
Post-Test 

Zero Calibration Drift (criteria: 3%) 

Calibration Drift (criteria: 3%) 

0.4% 
0.1% 

0.0% 

0.0% 

Table *-*. SCAQMD Method 100.1 instrument calibration results, high load, Urea Injection ,3/9/95 

c o 2  

0- 20 
17.75 
9.89 

0.0 
-0.1 

18.1 
18.0 

co 
@Pm) 

0- 500 
451 
250 

0.8 
-0.7 

449.3 
449.0 

NOx 

m 
0- 1oc 

92.2 
48.4 

-0.1 
0.1 

Operating Range 

II Post-Test Response I 0.1 

91.1 
89.7 

10.0 
9.9 

251.2 
251.2 

48.9 
48.1 Post-Test Response 

Pre-Test Response 
Post-Test Response 

Post-Test Response 

0.7 
0.7 

1 
90.3 
88.6 

0.0 
0.0 

9.7 
9.8 

-1.1 
-0.3 

245.0 
246.1 

1.8% 
0.5% 
0.1% 
1.3% 
0.0% 
0.3% 

0.3% 
0.2% 
0.2% 
0.4% 
0.2% 
0.1% 

1.0% 
0.5% 
0.1% 
2.5% 
0.3% 
0.1% 

Pre-Test Mid 
Pre-Test Zero 
Post-Test High 
Post-Test Mid 
Post-Test Zero 

0.6% 
0.6% 
0.8% 
0.6% 
0.6% 

1.3% 
0.6% 

1.2% 
1.0% 

0.8% 
1.1% Post-Test 

0.4% 
0.6% 

0.4% 
0.5% 

1.0% 
0.9% 

0.2% 0.3% d 0.2% 

0.5% 0.0% 0.8% 



I 
I... 

Table *-*. SCAQMD Method 100.1 instrument calibration results, low load, Stratification, 3/11/95 

co 
pm) 

Post-Test Response 

Post-Test Response 

NOx 
@pm) 

Pre-Test Response 

0- 500 
451 
250 

Post-Test Response 

Post-Test Response 

Pre-Test High 

0- lo( 
92.2 
48.4 

- 
Pre-Test Mid 
Pre-Test Zero 
Post-Test High 
Post-Test Mid 
Post-Test Zen 

2.9 
2.8 

452.0 
452.7 

254.0 
254.3 

1.2 
0.7 

246.5 
246.3 

0.2% 
0.8% 
0.6% 
0.3% 
0.9% 
0.6% 

1.5% 
1.6% 

0.5% 
0.6% 
0.5% 
0.0% 
0.5% 

-0.2 
-0.3 

92.2 
93.1 

SO. 1 
50.1 

0.4 
0.0 

48.5 
49.0 

0.0% 
1.7% 
0.2% 
0.9% 
1.7% 
0.3% 

1.6% 
1.0% Post-Test 

Post-Test 

c 0 2  
(%) 

0- 2( 
17.75 
9.89 

-0.2 
0.0 

17.9 
18.0 

9.8 
9.9 

0.0 
-0.1 

9.7 
9.5 

0.9% 
0.4% 
0.8% 
1.1% 
0.2% 
0.2% 

0.8% 
1.8% 

0.6% 
0.7% 

0.6% 

0.3% 

1.7% 
0.4% 1.3% 

0.0% 0.1% t 0.1% 0.0% 



Table *-*. SCAQMD Method 100.1 instrument calibration results. low load, Baseline, 3/11/95 

0- 100 
92.2 
48.4 

- 

-0.3 
-0.3 

93.1 
92.7 

50.1 
49.9 

0.0 
0.2 

Post-Test Response 

Sampling System Bias Error (criteria: 5%) 
Pre-Test 
Post-Te~t 

Linearity (criteria: 1%) 
Pre-Test 
Post-Test 

Post-Test Response 

0.2% 
0.8% 

0.0% 
0.0% 

I It Cal-Gas System Bias Respose 
Pre-Test Response 9.1 
Post-Test Response I 9.0 

11 Analyzer Calibration Error (criteria: 2%) 1 
Pre-Test High 
Pre-Test Mid 
Pre-Test Zero 

Post-Test High 
Post-Test Mid 
Post-Test Zero 

0.5% 
0.0% 
0.5% 
0.6% 
0.0% 
0.6% 

c02 
(%) 

0- 2( 
17.75 
9.89 

0.0 
0.0 

18.0 
18.0 

9.9 
9.9 

-0.1 
-0.1 

9.5 
9.7 

1.1% 
0.2% 
0.2% 
1.3% 
0.2% 
0.1% 

1.8% 
0.9% 

0.7% 
0.9% 

0.1% 

0.0% 

co 
@pm) 

0- 500 
451 
250 

2.8 
2.0 

452.7 
451.8 

254.3 
253.7 

0.7 
1.5 

246.3 
248.3 

0.3% 
0.9% 
0.6% 
0.2% 
0.7% 
0.4% 

1.6% 
1.1% 

0.4% 
0.5% 

0.2% 

0.1% 



I .  
Table *-*. SCAQMD Method 100.1 instrument calibration results, low load, Urea Injection, 3/11/95 

Zen, Catibmtha Rcsponse 
Pre-Test Response 
Post-Test Response 

0.1 
0.1 

c o 2  

0 
0- 2 

17.75 
9.89 

co 
@pm) 

0- 50( 
451 
250 

(ppm) 

0- 1( 
92.2 
48.4 

Operating Range 
High Range 
Mid Range 

0- 11 
9.14 
4.50 

0.0 
-0.2 

2.0 
1.5 

-0.3 
-0.3 

18.0 
17.9 

451.8 
451.4 

92.7 
92.3 

Pre-Test Response 
Post-Test Response 

253.7 
252.6 

49.9 
49.6 

9.9 
9.8 

-0.1 
-0.1 

1.5 
2.1 

0.2 
0.2 

Pre-Test Response 
Post-Test Response 

Post-Test Response 
248.3 
247.0 

48.5 
48.7 

9.7 
9.6 

1.3% 
0.2% 
0.1% 
0.9% 
0.7% 
1.0% 

It Anaiyzer Calibration Enor (criterie. 2%) 
I 

0.2% 
0.7% 
0.4% 
0.1% 
0.5% 
0.3% 

0.5% 
1.5% 
0.3% 
0.1% 
1.1% 
0.3% 

Pre-Test High 
Pre-Test Mid 
Pre-Test Zero 

Post-Test High 
Post-Test Mid 
Post-Test Zero 

0.6% 
0.0% 
0.6% 
0.3% 
0.1% 
0.7% 

0.9% 
0.8% 

1.1% 
1.1% 

1.3% 
0.9% 

0.9% 
0.7% 

0.5% 
0.3% 

1.3% 
1.2% Post-Test 

0.1% 0.0% 0.9% 

0.4% 
Calibration Drift (criteria: 3%) 

0.1% 0.2% 0.3% 
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REPORT 

e TR u E S  DAI  L L A B 0  R A T 0  R I E S, I N  C. 

a E M I S T S  - M l C R O B l O L O G l S T S  - E N G I N E E R S  
1 4 2 0 1  F R A N K L I N  A V E N U E  

T U S T I N .  C A L I F  9 2 6 8 0  - 
T E S T I N G  A R E A  C O O E  7 1 4  * 7 3 0 - 6 2 3 9  - D E V E L O P M E N T  R E S E ~ R C H  - 

Geraghty ii Miller Company 
1 Technology Drive, Suite F213 
Irvine, CA 92718 
Attn: S .  Doug Urry 

SAMPLE 

13 tanks with traps 

A R E A  C O O E  2 1 3  2 2 5 - 1 5 6 4  

F A X  7 1 4  * 7 3 0 - 6 4 6 2  

DATEApril 11, 1995 

RECEIVEDMarch 13, 1995 
LABORATORY NO. 

53889 

INVESTIGATION 

Total hydrocarbon analysis (SCAQMD Method 25.1) 

RESULTS 

a The submitted tanks and traps were analyzed for CH,, CO, CO, and 
nonmethane hydrocarbons (as C,) according to SCAQMD Method 25.1. 

The sample cylinders were analyzed for volatile hydrocarbons (as 
Cl) by gas chromatography utilizing Tenax adsorption at O°C, to 
isolate the nonmethane hydrocarbons, followed by desorption at 
100°C, combustion-oxidation of the desorbed hydrocarbons to C02, and 
detection of the C02 by nondispersive infrared spectrophotometry. 
Carbon dioxide and oxygen concentrations were determined by Orsat 
analysis. 

The condensate traps were analyzed for condensable hydrocarbons (as 
C1) by volatilization and combustion-oxidation of the trap contents 
to carbon dioxide (C02) which was collected in an evacuated tank. 
The traps were first purged with carrier gas while in dry ice and 
the purge gas collected and analyzed for non-methane hydrocarbons. 
Each vessel and sample cylinder was analyzed for carbon monoxide 
(CO) , methane (CH,) , and carbon dioxide (C02) by gas chromatography 
followed by methanization of the separated components and flame 
ionization detection of methane. 

The results obtained are as follows: 

 his re ort applies only to the sample. or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical 
or simiyar products. As a mutual protection to clients, thc ublic and these Laboratories, this report is submitted and accepted for the exclusive 
"SC of the client to whom it  i s  addressed and upon the cond?tion that i t  is not to be used, in whole or in part. in any advertisingorpublicity matter 
,vithotpt prinr wriltcn uuthnrization from these hhoratories. 



TRUESDAIL LABORATORIES,  INC. 

Page 2 

GERAGHTY & MILLER 
LN 5 3 8 8 9  

TABLE I - Method 25.1 

CH4 CO COZ SAMPLE - ID NMVHC CHC TOTAL 
ppmvC, pDmvC, ~ ~ m v  ppmv % 

110 Baseline A LL 8 55 63 1 111 7.5 
110 Baseline B AA 8 3 1  39 2 1 0 3  7.4 

1 1 0  Urea A MD2 7 76 83 2 98  6.9 
110 Urea B JJ 10 1 2 5  1 3 5  2 1 0 1  7 . 1  

2 1 5  Baseline A AD 8 55 63 1 7 7  7.2 
2 1 5  Baseline B MD4 9 78 87 1 8 0  7.4 

215  Urea A TT 9 27 3 6  1 59 7.2 
215  Urea B 104 1 2  56 68 1 58 7.2 

7 0  Baseline A I1 10 75 85  3 1 2 7  7 .4  
7 0  Baseline B FFX 1 5  18 33 3 1 3 1  7 . 5  

7 0  Urea A xx 11 29 40 3 1 2 6  7 . 7  
7 0  Urea B YY 1 3  41 54 3 1 1 5  7 .4  

Blank BN < 3  5 < 8  < 1  < 1 <0.1 

Detection limit 3 1 3 1 1 0 . 1  

TRUESDAIL LABORATORIES, INC. 

Prepared by: 

Michael Shanahan 
Analytical Chemist 
Air Pollution Testing 

m y > a  Project a aaer 

Air- P o l l 4  (io; Testing 
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APPENDIX E 2  

FIELD TEST DATA SHEETS 
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TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25.1 

FIELD SAMPLING DATA SHEET 

Reference #: Source : A/-;+ 2_ 

Test Site : S d  lMG\ Sample Location : %dc 
Location : u y.;+ 2- PZ;d hel;Q< Ambient Temperature : 5 7  
Date : 3 h  I4c Barometric Pressure : ?a 0 1 
Operator : R ,b&4 

SAMPLE A SAMPLE B 

Tank #: LL Trap #: I I Tank #: Trap #: 88 
Initial Vacuum : 70 Initial Vacuum : 70 

G Final Vacuum : 9 Final Vacuum : 



TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25.1 

FIELD SAMPLING DATA SHEET 

Reference #: Source : oh) t - r  L 0 

Location : ~ l l ~ i r  t STXL.IC fld VVW Ambient Temperature : GI 
Test S i t e :  SLE - 4 6 6  \ Sample Location : s-rc 

Date : 3-?-%r Barometric Pressure : 9.8 / 
Operator : sv /ML 

SAMPLE A SAMPLE B 

Tank#: AD-2 Trap #: Lfj Tank#: Jr Trap #: T r  
Initial Vacuum : 27 Initial Vacuum : 2 9  

z Final Vacuum : Y Y  Final Vacuum : 

Leak Rate Pre Test: 



i 

TIME 

i 

VACUUM FLOW 
(“Hd (cchin)  

TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25.1 

FIELD SAMPLING DATA SHEET 

e 

‘0 Reference #: Source: 5hCK 

VACUUM FLOW 
TIhlE W g )  (cclmin) 

Test Site : Uni t  2- Sample Location :, //y~;,Lz 

Operator : 6 1iIh 

SAMPLE A 

Tank #: 40 Trap #: 22 

Initial Vacuum : 2 $- 
Final Vacuum : 2 

Barometric Pressure : ./yo. 0 I 

SAMPLE B 

Tank #: f l  9 Trap #: P- 
Initial Vacuum : 28 
Final Vacuum : 3 . 

4 
J Post Test: J 

Leak Rate Pre Test: 



TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25.1 

FIELD SAMPLING DATA SHEET 

Reference #: Source : <fiiLj( 0 
Test Site : 5C.G MG$ Sample Location : UL%;-i- 2 
Location : WA:Jr -7 .SUP Ambient Temperature : w -tfKad 

Barometric Pressure : 30,Ol 

SAMPLE A SAMPLE B 

Tank #: TI- Trap #: 5 3 -  Tank #: / o f  Trap #: 27  

Initial Vacuum : 29 Initial Vacuum : 3 0 

Final Vacuum : b Final Vacuum : P 

Leak Rate Pre Test: 0. c?&& Post Test: 



TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25.1 

FIELD SAMPLING DATA SHEET 

Reference #: Source : ,Ad.. 
Test Site : ICE  / # / 7 (  Sample Location : OM; f -L  

Date : 3////9( Barometric Pressure : ,243'D 

Operator : R D / / ~ ~ L  

Location : d*;j z Lou b@J\i*t Ambient Temperature : cf 

SAMPLE A SAMPLE B 

Tank#: T T r a p  #: 38 Tank #: FFx Trap #: -70 
Initial Vacuum : 3 D Initial Vacuum : a t  
Final Vacuum : ; Final Vacuum : 

0.00 Leak Rate Pre Test: 



TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25.1 

FIELD SAMPLING DATA SHEET 

Reference #: Source : 0 
Test Site : J245 -@A( Sample Location : 

Location : dvl;f z ~ C , J  I)VLC+ AmbientTemperature: b r  
Date : ?/I I /ss;- Barometric Pressure : 3 %  Fo 
Operator : 

SAMPLE A SAMPLE B 
J d  

Tank #: x x Trap #: Tank#:  I I Trap #: 

Initial Vacuum : yo+ Initial Vacuum : a9 
Final Vacuum : 7 Final Vacuum : 6 



TOTAL COMBUSTION ANALYSIS 
SCAOMD METHOD 25.1 

FIELD S ~ L I N G  DATA SHEET 

Reference #: Source : (3/6 +-l tc 
Test Site : sk- /@G> 

Location : Q h;&7 

Date : 3// >/9r- Barometric Pressure : 

Operator : I7.0 s 

Sample Location : 

Ambient Temperature : 

, 

SAMPLE A SAMPLE B 

Tank #: BN Trap #: 06 Tank #: Trap #: 

Initial Vacuum : 3~ Initial Vacuum : 

Final Vacuum : =)- Final Vacuum : 

0 

0 
/ 

Leak Rate Pre Test: Post Test: 
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APPENDIX E 

RECORDS SUPPORTING AMMONIA CONCENTRATION MEASUREMENTS 

E- 1 
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DRAFI' METHOD 207.1 
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SCAQMD METHOD 207.1 

AN&Y"ICAL 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. 

1.3 The range and sensitivity of the method has not been established. Commercially 
prepared, AF"A 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 mg "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. Becausk 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. 



DRAFT 3/93 

However, blanking and spike recovery may need to be performed more often if 
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. ImpingerTrain e The train consists of four hnpingers connected in series with leak-fr 
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. 



Dctcmination of Ammonia and Ammonium Compounds Prom Slationary Sou- DRAFT 3/93 
I 

c. Polyethylene bottles, 500 mL or lo00 mL 

3.1.3 Sample Analysis 

a. 

b. Spectrophotometer cells, 1 cm. \- 
c. 

d. 

Perkin Elmer 552 Spectrophotometer, or equivalent. 

Volumetric flasks, SO mL, one for each sample, standard and blank. 

Pipettes, Class A, 2 mL, 4 mL, 8 mL, 10 mL, 12 mL, and 14 mL, or 
burette for calibration curve. 

Graduated cylinders, 25 mL, 50 mL, 100 mL, and 250 mL. e. 

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. 

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 (35OOF) for 2 hours, 6 to 16 
mesh. 

d. Stopcock grease 

3.2.2 Sample Recovery 
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a. Rinse Solution. See absorbing Solution. 

3.2.3 Sample analysis 

a. Water. See above. 

b. 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 i s  
formed. Dissolve the precipitate with the remaining iodide solution 
and again add mercuric chloride slowly until a red precipitate 
remains. 

0 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. 

c. 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. 

d. 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. 

e. Stock Absorbing Solution 

0 Dilute 2.8 mL of concentrated sulfuric acid (19M) to 1 liter with 
distilled water to form 0.1 N sulfuric acid. 
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f. 

g- 

h. 

i. 

j. 

Potassium Iodide. 

Mercuric Chloride 

Potassium Hydroxide. 

Ammonium Sulfate. 

Calibration Standards 
DiluteOmL,2mL,4mL,8mL, l o a  12mLand14mLof 
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. 

3.3 Pre-Test Preparation 
0 ,  

No special pre-test preparation is required. 

3.4 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 impingers 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 impinger 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. 

3.5 

3.6 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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3.7 

3.8 

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. 

Dilute the sample to 500 mL with the rinse solution (loo0 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 
mhutes. Read the absorbance of the sample in a 1 cm cell at 440 run. Use water in 
:he reference cel. 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 

a 

= 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. 

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 mL with 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 the 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 w e  of ug 
of ammonia vs. the corrected absorbance. Correlation coefficient of this w e  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 &om the 
calibration standards. Calculate the ammonium content using the corrected 
absorbance and latest response factor. Measured value should be withinks% 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. 
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AMMONIA SLIP CALCULATION SPREADSUEET 

Phi: SCE.HBGS 
Dale: yslss 
Peltomedbf: MC 

Gas Meler Conedlon Fsctoi 
Barometric Pressure (In Hg) 

Io1  Sample PoMs 
Tolal Samplhg lime (mln) 

Slack (Dun) Dhnaiom On): 
Radius g nwnQ 
Lsnglh (H rectangular) 
W&h (#redangular) 

Gas Meter Initial Reading (curt) 
Gas Meler Finel Reading (curt) 
Net Gas Sample Volume (cu H) 

Vol 01 Liquid Collected (m0 
VoI 01 l i q  @ Sld. Conds. (W 

Measure 02 Concentralon 

Area 01 Slack (sq n) 

- 
dCbck 
T h e  

10 
10 
10 
10 

10.0 
10.0 

60.0 

- 
O M i  

Umler.dH 
(In H W  ........ 

0.82 
0.82 
0.82 
0.82 
0.81 
0.81 

....... 
4.90 

Sample Localbn: UNIT 2. BREECHING 
Mid Load. slip 1 -COMPLIANCE 

slanpslop lime: 
Conddions: 110 MW. UREA 

SWBOL VALUE FIELD DATA AVERAGES 

- 
Seck 
Temp 
(deeF) ........ 

187 
186 
18f 
18f 

187.0 
187.0 

_..._ 
lllB.0 

~~ ~ 

(cakd 

1.03 
30.01 

6 
( 60.0)  

NA 
0.00 
0.00 

( 0.00) 

813.75 
w.47 

( 30.72) 

110.5 
( 5.201) 

7.2 

- 
GaS 

Temp 
In 

......... 
58 
67 
73 
73 
72 
72 

....... 
418.0 

Avg Orifice Meter Reading Cm H20) dH(avg) I 0.817 

Avg Slack Temperalure (degFl T(savg) = 186.5 

Average Meter Temperature (d0gFl T(mavg) = 65.7 

CALCULATED VALUES 

Meler Volume (sld. cu. H.) V(msld) = 31.90 

Slack Gas Water Vapor Proponion B(wo) = 0.140 

7.80 Told Mass: (mg NHJ) = 

- NH3 Concentration (ppmv air) 12 
NH3 Concenralwn (ppmv air e3.m 02) - 16 - 

F I  
lean I 

OUI I 

601 
601 
62 I 
641 
BJI 
- 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

........ + 

....... t 
3720 I 
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AMMONIA SLIP CALCULATION SPREADSHEET 

Plant: SCE.HffiS 
Dale : W95 
PerlormedLy: MC 

PARAh4ETER 

Gas Meler Correction Factor 
Baromelric Pressure gn Hg) 

I of Samp(e Poinb 
Total sampling Time @in) 

Slack pun) Dimensions (in): 
Radius (1 round) 
Lengh (d redangular) 
Wknh (i rectangular) 

Area of Slack (sq n) 

Gas Mew lniliai Reading (cu H) 
Gas Meler Final Reading (cull) 
Net Gas Sam* Vobme (cull) 

Vol of Liquid Collecled (ml) 
Val of Liq @ Sd. Conds. (ea) 

Measure 0 2  Concernration @KVB 

- 
0 , l i  

Meler.db 
(in HX)) 

0.8[ 
0.82 
0.8' 
0.81 
0.82 
0.82 

......... 

........ 
4.97 

Sample Locarion: 
Tesl Nofryp:  

Sartpjtop l m e :  
Condilions: 215 MW. UREA 

SYMBOL VALUE 
(CalC.) 

1.03 
30.01 

e 
( 60.0) 

NA 
0.W 
0.W 

( 0.00) 

975.m 
1w6.51 

( 30.W) 

109.0 
( 5.131 ) 

7.1 

......... + _ ........ 
231 I 1, 
231 I 7, 
232 I 
232 I 
231 I 
232 I 

I 
I 
I 

7! 
7! 
7; 
71 

........ + - ....... 
1389.0) 4m.c 

- 
1e1e1 
%F) 

om ......... 
75 
75 
74 
73 
73 
75 

........ 
u 5 . 0  

UNIT 2. BREECHING 
High bad.  slip I . COMPLIANCE 
1WO/llW 

FIELD DATA AVERADES 

AVQ Orifice Meter Reeding gn Hm) dH(avg) = 

AVQ SInckTempralure (de@) T(savg) = 

Average Meter Tempralure (*go W a v e )  = 

CALCULATED VALUES 

MOIW VOIU- (std. CU. n.) V(ms1d) = 

Slack Gas Waler Vapor PmpOrtiOn a(wo) = 

Told Mass: (mg NHJ) = 

- - 
E 

NH3 Concernmion (ppnv air) 
NH3 Concerdralwn (ppm air 633.0% 02) 

0.828 

231.5 

74.8 

31.57 

0.140 

9.25 

14 
19 



Plan: SCF U M C  
Dale: .Vi1 

Gas Malar Corrncllon Faaor 
BaromSldc Pransua (In Hg) 

II Ot S a m p  P o r n  
Tolal Sampling Time (mln) 

Slack (DUCC) D h n s b n s  (in): 
Radius (l round) 
Langlh (# rananguhr) 
WkHh fl radnnguhr) 

Area of Slack (sq n) 
Gas Malar InXlal Reading (w 11) 
Gas Meter Final Reading (cu H) 
NsI Gas Sampla volume (cu n) 
Vol of Uqdd Collected (m9 
Vol of Us @ Sld. Conds. (dl 

Measure 0 2  ConcanIralion @KVB 

IllSamplel dCbck 
111 PO~M I r i  
........ + _ ........ 

1( 
1( 
1( 
I( 
1( 
1( 

I;; 
Ill 21 

111 51 
Ill '31 
Ill I 
111 I 
Ill I 
Ill I 
Ill I 
Ill 
111 
Ill I 
Ill I 
Ill I 
Ill I 
Ill I 
111 I 
Ill I 
Ill I 
111 I 
111 I 
Ill I IIt .  ....... + 

111 3 1  
111 4 1  

I 

l lFOTA4 60.1 

- 
OMka 

Malar.db 
(in H W  ......... 

0.7f 
0.7f 
0.7f 
0.7f 
0.7f 
o n  

4.68 

AMMONIA SLIP CALCULATION SPREADSHEET 

Sample Localbn: UNK 2. BREECHING 
Tml NoAype: LOW Load. STp 1 - COMPLIANCE 

Stertlstop Time: ogJyl035 
Condilbrri: 70 MW. UREA 

SYMBOL VALUE FIELD DATA AVERAGES 
(cak.) 

Ava OMca Muar Reading (h H20) W(a@ = 0.782 
1.03 
29.80 

6 
( 60.0)  

NA 
0.W 
0.00 

( 0.00) 

37.10 
67.60 

( 50.48) 

107.3 
( 5.051 ) . 

7.1 

Slack I G ~ I  
Temp I Tam1 
WgF) I In 

1- I 
169 I 
1- I 7: 
169 I 
1- I 
169 I 

......... + - ........ 
6! 
6( 

7I 
7t 
7f 

65 
65 
66 
68 
70 
71 

........ 
406.0 

- . .  

Avg Slack Tampralura (-0 T(savg) = 168.8 

Average Meter Tampralure (dngF) T(mavg) = 69.8 

CALCULATED VALUES 

Malm Volume (ad. cu. n.) V(msld) = 31.18 

Stack Gas Waler Vapor Propodion BWO) = 0.158 

Tolal Mans: (mg "3) = 5.40 

NH3 Concernralbn @pnv air) 
NH3 Concenralbn (ppnv air @3.0% 02) 

- - 0 
. 1 1  - 
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VOLUMETRIC FLOW RATE CALCULATION SHEET 
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I S O K I N E T I C  PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS 

l e t e r  volume ( s t d ) ,  
17.64 (k)(pb + $) 

Tm 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 tandard 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  water vapor I 

\ 

- --- 
Molecu la r  weiqht,  s tack gas d r y  - -  
( i b / l b -mo le )  
( %  C09x 0.44) + ( %  O ~ X  0.32) + ( %  N2+ % CO X 0.2 

L L 

x 0.44) t ( - x 0.32) + (- + - x 0.2 
(- _____-_ - __-____--- 
Molecu la r  weight,  s tack gas wet 
( 1 b /  1 b-mo 1 e )  

Absolute s tack  pressure ( i n .  Hg) 
( i n .  H20) (- 1 

13.6 ' (-) + l-33- 
'stack - 

'b + 

pb-- 
-7- 
"m s t d  

V l C  
-~ ~ 

vw s t d  

BWO 

Md 

p S  

F01m440 3184 



Temperature s tack gas, average ( O F )  

Stack v e l o c i t v  ( fDs )  - . .  . 

s avg 85.49 (C,) ( f i P  

To ta l  sample t ime  (minutes)  

Nozzle diameter,  ac tua l  ( i nches )  

Percent i s o k i n e t i c  ( X )  
17.33 (Ts + 460)(Vw s t d  + V, s t d )  

e V S  PS Nd2 

17.33 ( - + 460)((-) + (-1) 
( ) (  ) (  1 

A r  a of s tack ( f t 2 )  n= 3.1416 
nr5 -144, n ( A 2 - 1 4 4  

Stack gas volume a t  
60 ( 1  - B,o)V~avg A s  

P a r t i c u l a t e  ma t te r  concentrat ion.  d r v  ( a r / d s c f )  
15.432 M p (grams) 15.432 . (- . -  1 

Vm s t d  m 
Emission r a t e  o f  p a r t i c u l a t e  m a t t e r  ( l b / h r )  
0.00857 (0,) C, , 0.00857 ( 

( s t d l  

TS 

e 

Nd 

X I  

AS 

EP 

Form m a  3/84 
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FLOWRATE CALCULATIONS 

;ellan: g=;8Qs 
Snmpb Localbn: UNIT 2,110 MW BASEUNE 
Perfomadby: MC 

PARAMETER SYMBOL VALUE 
(-IC.) 

0.8400 
30.01 

C(P) 

-0.350 
P(b) 
P(slssk) 
N 24 

R 123.00 
L 
W 
Ab) ( 330.08) 

0 2  Concsdrafiwl (by CEM) % 0 2  7.20 
W 2  C o n s r h l b n  (by CEM) % W2 7.90 
CO CoMnlmltan (by CEM) % W  0.0 
N2 Castdralbn (by diA.) % N 2  ( 84.00) 

. .  . .  11 + +-.. 

I 
I 
I 
I 
I 

A-1 I 0.100 I 
2 I 0.1001 
31 0.0ggI 

5.1 0.080) 
4 I 0.1001 

81 0.08OI I 

. .  

i 8.1 i 0.iw i iea i  o.Ji&i 
i 2 i  
I 3 1  
I 41 
I 51 

I 31 
4 1  

I 61 
I c-1 I 
I 21 

II 
51 II 

ii i i  
II D-1 I 
II 21 
ii 3 i  
II 4 1  
II 5 1  
II 

0.100 I 
0.080 I 
0.100 I 
0.100 I 
0.080 I 
0.100 I 
0.100 I 
0.100 I 
0.mo I 
0.120 I 
0.080 I 
0.lW I 
0.100 I 
0.1WI 
0.120 I 
0.100 I 
0.100 I 
2.32 1 

._.. 

188 i 0.3iezi 
1801 0.28281 

1801 028281 

1881 0.31821 
188 I 0.3162 I 
1881 0.31621 
1881 0.31621 
1881 0.31621 

187 I 0.34641 

189 I 0.31821 
190 I 0.31621 
191 I 0.3162I 

190 I 0.31621 
190 I 0.3162I 

4537.0 I 7.4505 1 

1901 028281 

1901 0.28281 

1901 0.34641 

I .. ~ 

dP(aq8) = 0.007 

T(8aq)  - 188.0 

I 0.310 

CALCULATED VALUES 

B ( w )  = 0.138 Slack Gas Walsr Vapor Proportion 

M(d) = 29.55 Mol. WI.. Slack Gas Dry 

Md. WI.. Slack Gas Wal M(s) = 27.96 

Ab. Stack Pressure lii M) P(r) I 29.98 

Avo Slack Vabdly Wsec) V(s avg) I 10.6 

Slack Gas STO Vol Fbw (dsdm) O(s) = 272995 

Mud Slack 0- Vol Fbw (adm) o(a) = 38ed67 



FLOWRATE CALCULATIONS 

Plant: SCEHEGS 
Dale: WtD5 
Sample Location: 
Performed by: MCmD 

UNIT 2,110 MW UREA INJECTION 

PARAMETER SYMBOL VALUE 
W C . )  

Pilot Tubs Corrsclin FaC101 C(P) 
Baromellis Pisasurs on Hg) P@) 
Slack Prsssws (in H20) P(s1aCk) 
I d  Sample Points I 
Slack (DUa) Dimemiom (in): 

Radius (r round1 R 
Lsnglh (d rastangulm) L 
Wdlh (1 reclangular) W 

&ea of Slack (sq H) A@) ( 

0 2  Concarlralbn (by CEM) 
COZ C-ntralin (b CEM) 
CO C o ~ n t a l i l i M  (by CEM) 
N2 Gm~ntrs l i in  (by dal.) 

- 
II sample 

II 11 
A- 1 

2 
I 

3 
I 

4 
I 

5 
I 

e 
l 

0- I 
I 

2 
I 

3 
I 

4 
I 

5 
I 

6 
I 

c-1 
I 

2 
I 

3 
I 

4 
I 

5 
II 

6 
II 
II 
II D-1 

2 
3 

II 
4 

11 
5 

II 
6 

I1 
II 11 
I1 TOTALS 

11 Point 

0 . M  
30.01 

-0.350 
24 

123.M 

350.06 ) 

% 0 2  720 

%co 0.0 
% N 2  ( 84.90) 

% co2 7.80 

0.100 I 106 I 
0.100 I I 
0.100 I I 
0.120 I 188 I 
0.120 I 188 I 

0.3162 I 
0.3162 I 
0.3162 I 
0.5484 I 
0.3464 I 
0 . m  I 
0.50w 1 

0.3162 I 

0.3162 I 
0.3317 1 
0.3162 I 
02646 I 
0.3MX) I 
0.5000 I 

0.2828 I 
0.2440 I 

0 . a  I 

0.3162 I 

0.3162 I 

0.3162 I 
0.3162 I 

0.3162 I 
0.3162 I 
0.3162 I 

I + 

2.341 4512.0 I 7.47421 

FIELD DATA AVERAGES 

dP(avg) i. 0.W8 ~ v g  vsbcily b a d  fm nzo) 

Avg Slack Tamperalus (dsgF) T(aavp) = lW.0 

Avg S Q W W  = 0.311 

CALCULATED VALUES 

Stask Oas W ~ b i  Vapor Proporlion B(W0) 5 0.140 

Mol. WI.. Slack G- Dry M(d) I 20.55 

Mol. WI.. Slack 0- We1 M(a) . i 27.03 

&a Slack Prsasus (m np) P(*) I 28.08 

Avg Slack Vabcily (rV.ac) V(S avg) = 19.7 

Slack Gas STD Vol Fbw (ohdm) a()) I 273585 

A d d  Slack Gas Val Fbw (h) o(a) = 389554 



- FLOWRATE CALCULATIONS 

Snl SCEHBGS (e ale : 3iQJ95 
SamPb Location: 
Performed by: MCDD 

UNIT 2.215 MW BASELINE 

PARAMETER 

Plot Tube b m d i o n  Fador 
Barometric Pressure (n He) 
Stack Pressus rm HM) 
n of Ssmpb ~o in~s  
Stack (Duct) Dirmnrbm (In): 

R a d b  rd round) 
Lm@h fl ratan@dar) 
Width fl rectanguht) 

Ares ol Slack (sq fl) 

0 2  CDncsnlralion (by CEM) 
CO2 Cmcsrdlralion (bv CEM) 
CO bncsnl,albn (by CEM) 
N2 bnmnlrstion (by dm.) 

II sample 
11 POInI 
I1 11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A-1 
2 
3 
4 
5 
6 

0-1 
2 
3 
4 
5 
6 

c-1 
2 
3 
4 
5 
6 

2 
3 
4 
5 
6 

ii 
II 
I1 
I1 D.1 
II 
II 
II 
II 
II 11 
II TOTALS 

SYMBOL VALUE 
(-4 

C(P) 0.8400 
P(b) 30.01 

-0.400 P(slack) 
n 24 

R 123.00 
L 
W 
Ab) ( 330.08) 

% 0 2  6.70 
% COZ 6.00 
%cD 0.0 
% N2 ( 85.29) 

. .  
+ 

0.450 I 232 
0.450 I 232 
0.450 I 232 
0.450 I 232 -.. ~~~~~ 

0.450 1 232 
0,400 I 232 
0 3 0  I 232 
0.370 I 232 
0.440 I 232 
0.430 I 232 
0.440 I 232 
0.370 I 232 
0.400 I 232 
0.380 I 232 
0.400 I 232 
0.400 I 232 
0.450 I 232 
0.400 I 232 
0.400 I 232 
0.420 I 232 
0.420 I 232 
0.420 I 232 
0.450 I 232 
0.400 I 232 

+ 
10.03 I 5588.0 

iiiqzq 
I 
i 
I 

0.6708 I 
0.6708 1 
0.6708 I 
0.6708 I 
0.6708 I 
0.6325 I 
o.ek i 
0.6083 I 
0.6633 I 
0.6633 I 
0.6083 I 
0.6325 I 

0.6325 1 
0.6325 I 

0.6325 I 
0.6481 1 
0.6481 1 
0.6481 I 

I 

0.6557 I 

0.6164 I 

0.6708 I 
0.6325 I 

0.6708 I 
0.6325 I 

15.5070 I 

FIELD DATA AVERAGES 

Avp Vabdly Head rm H M )  

Avp Stack Temperature ( d q 0  

Avg WRT(dP) 

dP(avg) = 0.418 

T(aavp) = 232.0 

I 0.646 

CALCULATED VALUES 

Slack Gas Walar Vapor Propodion B(w0) = 0.144 

Mol. Wi.. Slack Gas Dly M(d) I 29.55 

Md. W.. Slack Oaa Wet M(a) = 27.89 

Ab. Slack Presius (m Hg) P(S) I 29.98 

Avp Slack Vsbtilq (Ivsec) V(6 avg) = 42.2 

Slack Gas STD Vol Flow ( d r h )  O(a) i 547128 

Actual Slack GM Vol Flow (adm) o(a) i 856005 



FLOWRATE CALCULATIONS 

Plant: SCEHBGS 
Date: 3,9195 
ylmpls Loetwn: 
Perlormed by: MC/BD 

UNIT 2.21 5 MW UREA INJECTION 

PARAMETER SYMBOL VALUE 
(CalC.) 

0.8400 
30.01 
-0.400 

24 

123.M 

02 Concenlralim (by CEM) 
CO2 ConcsMalwn (by CEM) 
CO Comnliation (by CEM) 
NZ Conosnlrslwn (by din.) 

% 02  7.10 
% co2  7.90 
% co 0.0 
% N2 ( 84.99) 

A-1 I 
21 I 

I 41 

61 
8-1 I 

I 
I 
I 21 

i. 
I 31 

I 51 

I 31 
I 41 
I 5 1  

I 31 
II 4 1  
II 5 1  

II 31 
II 4 1  
II 51 

6 1  
c-1 I 

I 
I 
I 21 

II 8 1  
II D-1 I 
II 21  

.II 

0.450 
0.460 
0.420 
0.450 
0.440 
0.400 
0.400 
0.400 
0.420 
0.460 
0.450 
0.390 
0.440 
0.450 
0.400 
0.450 
0.450 
0.400 
0.420 
0.440 
0.420 
0.450 
0.450 
0.350 

0.6708 I 
0.8782 I 

0.6708 I 

0.6325 I 
0.6325 I 
0.6325 I 

0.6782 I 
0.6708 I 

0.6481 I 

0.6635 1 

0.6481 I 

0.6245 I 
0.6633 I 
0.6708 I 
0.6325 I 
0.6708 I 
0.6708 I 
0.6325 I 
0.6481 I 
0.6633 I 
0.6481 I 
0.6708 I 
0.6708 I 
0.5916 I 

I + 

5588.0 I 15.6837 I 

FIELD DATA AVERAGES 

Avp VebLiiv Head (In H M )  .dP(avp) = 0.426 

Avo Sack Tamperslus (d-0 Teavp) 5 232.0 

Avp SOWdP)  = 0.653 

CALCULATED VALUES 

Slack Gas Wdsr Vapor Proporlion 

Mal. W.. S k k  QM D y  

Mol. W.. Stack Gas We1 

&bs Slack Presiura (h np) 

Avp Slack Vebdly (Hhec) 

Shck Ga l  STD Vd Flow (dsdm) 

Actual Slack GM V d  Fbw (h) 

B(u0) I 0.140 

M(d) I 28.55 

M(a) i 27.93 

P(*) = 29.88 

V(* avp) I 42.7 

o(s) = 5 5 ~ 7  



PARAMETER SYMBOL VALUE 
W C . )  

II = 
11 Pdtd 
ii 11 
I 
I 
I 

A-1 
2 
3 
4 
5 
6 

I 
I 0 I 8-1 

2 
3 
4 
5 
6 

c-1 
2 
3 
4 
5 

i 
I 
I 
I 
I 
I 
I 
I 

ii 6 
II 0-1 
II 
II 
II 
II 
II 

2 
3 
4 
5 
6 

11 
1) TOTALS 

% 0 2  
46 CO2 
%CO 
% N2 ( 

0.8400 
29.80 
-0.160 

24 

123.00 

330.06 ) 

720 
8.00 
0.0 

64.79 ) 

0.010 i 
0.040 I 1681 o m 1  
0.040 i 168i O.ZOM~ 
0.w I 1681 0.2000I 
0.050 I 1681 0.22381 
0.050 I 1681 0.22381 
O ~ M O  I 1661 '0.20MI 

FIELD DATA AVERAGES 

Avp Vebdly Mad Cm H M )  

Avp Slack Tanpaalus (dog0 

Avo xIRT(dP) 

dP(avg) = 0.043 

T(savg) I 166.0 

= 0208 

CALCULATED VALUES 

B(w0) = 0.136 Slack Gas Wear Vapor Ropollian 

M(d) = 29.57 Mol. Vil.. Slack Gas Dry 

M o l . W I . . S l s c k ~ W e l  M(a) = 27.99 

Aba slack P i a s u s  fm Hg) P(s) = 29.79 

Avp Sack Vebcdy (Wsec) V(* avg) I 12.9 

Slack Gaa STD V d  Fbw (dsdm) a(s) = 185712 

M u d  Slack G u  V d  F b v  ( a h )  a(a) = 255966 



FLOWRATE CALCULATIONS 

Plant: SCEHBGS 
Dda: W 1 8 5  
Sampb bcalbn: 
Psrfarmd by: MClBD 

U N r  2.70 MW UREA INJECTION 

PARAMETER SYMBOL VALUE 
W C . )  

02 C-nfrlllbn (by CEM) 
CO2 Cwranlrdin (by CEM) 
CO Cancenlralion (by CEM) 
N2 Concsfdraliin (by dill.) 

- 
II Sample 
11 Pard 
II 11 
I 
I 
I 
I 
I 
I 
I 

A-1 
2 
3 
4 
5 
6 

0-1 
2 I 3 
4 
5 
6 

I 
I 
I c-l 

2 
3 

I 
I 

4 
5 

II 
6 

II 
II 
I1 D-l 

i 

2 
3 
4 
5 
6 

ii 
II 
II 
II 
II 

% 0 2  7.10 
% W2 7.80 
% CD 0.0 
% N2 ( 84.09) 

VSlOciiy 1 stack 
isad,dPI T e w  
finH20) I (dW0 

+ 

0 . M  I 169 
0.050 I 169 
0 . M  I 169 
0.050 I 169 
0.050 I I 6 9  
0.030 I 169 

0 . M  I 169 
0 . M  I 169 
0.050 I 169 
0.050 I 169 
0 . M  I 169 
0 . M  I 169 
0.040 1 169 
0.050 1 169 
0.050 I 169 
0 . M  I I60 
0.030 1 169 
0.050 I 169 

0.050 I I60 

o.050 j 169 
0.050 I 169 
0.060 I 169 
0.070 I 169 
0.040 I 169 

Eiimq 
I 
I 
I 

0.20w I 
02236 I 
o.mw I 
02236 I 
02236 I 

0.2236 I 
0.2000 I 
0.2000 I 
0.2236 1 
0.2236 I 
0.2000 I 
0.2000 I 
0-1 
oa36 I 
02236 I 
0.2000 I 
0.2236 I 
0.2236 I 
0.2236 I 
0.2449 1 
0.2646 1 
0 . m  I 

0.1732 I 

0,1732 I 

FIELD DATA AVERAGES 

Avg Vebdiy Head Cm HZO) dP(avg) - 0.046 

Avg slack Tanp.~aIue (d-0 T(ravp) I 169.0 

Avg SQRT(dP) - 0213 

CALCULATED VALUES 

Stack Gas Water Vap t  Propodion 

Mol. WI.. Slask Gru Dry 

Mol. WI.. S k k  osl Wet 

Abs Slack Pressure (in lip) 

Avg Slack Vebdiy (fvssc) 

Slack bas STD V d  Fbw (dsdm) 

/MuJ Stack Gas Vol Fbw (sdm) 

B(w0) = 0.139 

M(d) I 29.55 

M(s) I 27.94 

P(S) I 29.79 

V(a svg) - 13.3 

 SI = 1 ~ ~ ~ 1 3  

a(a) - 283511 

I 
IITOTALS I 1.101 4056.01 5.11561 
11 + + 



MOISTURE AND VOLUME CALCULATIONS 

lant: EDISON, HBGS 
ate : 3/9/95 

Performed by: MC,IBD 

Gas Meter Correction Factor 
Barometric Prcssurc (in Hg) 

#of Sample Points 
Total Sampling Time (min) 

Stack (Duct) Dimensions (in): 
Radius if round) 
Length {if rcctangular) 
Width (if rectangular) 

A r e a  of Stack (sq ft) 

Gas Meter Initial Reading (cu ft) 
Gas Meter Final Reading (a ft) 
Net Gas Sample Volume (cu ft) 

Vol of Liquid Collected (ml) 
Vol of Liq @ Std. Conds. (scf) 

e 

e 

Sample 
Point 

1 
2 
3 
4 
5 
6 

m 

- 
Clock 
Time 

10 
10 
10 
10 
10 
10 

- 
60 

XiET 
Meter 

dH 
in H20 

0.83 
0.83 
0.83 
0.81 
0.81 
0.80 

1.9100 

Sample Location: UNIT 2 
Test No.Kv~e: MOISTURWBASELINE 

Start/Stop Time: 0140iU240 

CONDITIONS: MID MAD, BASELINE 

(calc.) 
Avg OriIicc Meter Reading (in H20) dH(avg) = 0.818 - - .  . .. 

30.01 Avg Stack Temperature (degF) T(s avg) = 186.5 

# 6 Average Meter Temperature (degF) T(m avg) = 67.3 
(theta) ( 60.00 ) 

R 123.0 ~~ 

L 0.0 
W 0.0 . .. .. .. . 
A(s) ( 330.1 ) 

Meter Volume (std. cu. ft.) Vfrnstd) = 31.67 \ .  
882.89 
913.48 Stack Gas Water Vaoor Proooliion B(wo) = 0.138 

~I 

V(m) ( 30.60) 

Y c )  107.6 
V(w std)( 5.065 ) 

- 
Stack 
Temp 

186 
186 
187 
181 
187 
186 

f%!L 

L119.0 

Gas 
Temp 
in 

61 
67 
71 
74 
16 
77 

426 

deter 

out 
@F) 
- 

61 
61 
62 
64 
66 
67 

- 
381 



MOISTURE AND VOLUME CALCULATIONS 

Plant: EDISON, HBGS 
Date : 3\9\95 
Performed by: MUBD 

Gas Meter Coneclion Factor 
Barometric Pressure (in Hg) 

$I of Sample Points 
Total Sampling Time (min) 

Stack (Duct) Dimensions (in): 
Radius (if mund) 
Lcngtb (if rectangular) 
Width (if rectangular) 

h a  of Stack (sq ft) 

Gas Meter Initial Reading (cu ft) 
Gas Meter Final Reading (cu fl) 
Net Gas Sample Volume (cu ft) 

Vol of Liquid Collected (ml) 
Vol of Liq @ SKI. Conds. (XI) 

Sample 
Point 

1 
2 
3 
4 
5 
6 

m 

- 
IClock 
Time 

10 
10 
10 
10 
10 
10 

- 
60 

)rifice 
Meter 

dH 
in H20 

0.81 
0.81 
0.81 
0.80 
0.80 
0.80 

- 

1.8300 

Sample Location: UNIT 2 

S t a a t o p  Time: 0815/0915 
Test No.flype: MOISTWWBASELINE 

CONDITIONS: FULL LOAD. BASELINE 

1.029 
30.01 

# 6 
(theta) ( 60.00 ) 

R 123.0 
L 0.0 
W 0.0 
A ( s )  ( 330.1 ) 

944.66 
975.43 

V(m) ( 30.78) 

W) 112.2 
V(w std)( 5.281 ) 

- 
Stack 
Temp 

&K!L 

230 
228 
230 
230 
230 
229 

L377.0 

Gas 
Temp 
in 

68 
72 
75 
78 
79 
81 

453 

deter 

out 
degF) 

67 
68 
70 
71 
73 
74 

- 
423 

Avg Orifice Meter Reading (in H20) dH(avg) = 0.805 

Avg Stack Temperature (degF) T(savg) = 229.5 

Average Meter Temperature (degF) T(m avg) = 73.0 

Meter Volume (std, cu. A.) V(mstd) = 31.52 

Slack Gas Water Vapor Proportion B(wo) = 0.144 



! 

0.81 
0.81 
0.80 
0.79 
0.79 
0.79 

MOISTURE AND VOLUME CALCULATIONS 

166 
166 
166 
166 
167 
167 

lant: EDISON, HBGS a ate : 3/11/95 

59 
63 
65 
68 
69 
69 

Performed by: MC/BD 

59 
59 
60 
62 
64 
65 

Gas Meter Correction Factor 
Barometric Pressure (in Hg) 

#of Sample Points 
Total Sampling Time (min) 

Stack (Duct) Dimensions (in): 
Radius if round) 
Length tif rectangular) 
Width (if rectangular) 

Area of Stack (sq ft) 

Gas Meter lnitial Reading (m h) 
Gas Meter Final Reading (cu A) 
Net Gas Sample Volume (cu h) 

Vol of Liquid Collected (ml) 
Vol of Liq @ Std. Conds. (scf) 

0 

e 

Sample 
Point 

1 
2 
3 
4 
5 
6 

3TALs 

Clock 
Time 

10 
10 
10 
10 
10 
10 

- 
60 

Sample Location: UNIT 2 

Start/Stop Time: 0800/0900 
Test No.nype: MOISTURWBASELINE 

# 
(theta) ( 

CONDlTIONS: u ) W  LOAD, BASELINE 

(Calc.) 
Avg Orifice Meter Reading (in H20) dH(avg) = 0.798 

1.029 
29.80 Avg Stack TemperaNre (degF) T(savg) = 166.3 

6 Average Meter Temperature (degF) T(m avg) = 63.5 
60.00 ) 

3rifice 

i n  H 2 0  

i.7900 
__ 
998.0 

123.0 
0.0 
0.0 ..... 

330.1 ) 
Meter Volume (std, cu. ft.) V(m std) = 31.49 

6.64 
37.05 Stack Gas Water Vapor Proportion B(wo) = 0.136 
30.42 ) 

105.1 
4.947 ) 



~ 

L. 

PREZZMZNARY VEZOCZTY TRAVERSE 
LE' H&,5 - u z  Plant ,S 

Date 3 - 7  d 5s 110 MU - E d *  
Location UrJlTL. s-4 P?dQ \ 0 
Stack Barometric I.D. Pressure, 20' bl' in. Hg 30. 0 \5, b' COIHB 
StaticPressure, in. H20 

Operators - 1 SQ Schematic Of Traverse Point Layout 

0 ' i q  " bro 
' b  

CP D.By D 

TEMPERATURE TEMPERATURE 

a5217 (y93 , 
- 



I 
PRELIMINARY VELOCITY TR4VERSE I 

Plant 5c.E - *665 
3-5-95 =&a 2- 

U N l T L  -5 

110MLd L@~ey GAD Location 

Slack I.D. 
Barometric Pressure, in. Hg 30. 0 I 
Staticpressure, in. H20 

CP 

W'b" 

a Date 

6- I 

- .7s '( r c f L f J  
6. x4 1) 

Operators bL/i3 D Schematic Of Traverse Point Layout 

TEMPERATURE 

e 

a 



PRELIMINARY VELOCITY TRAVERSE 
Plant %E /+t%sS 

Date 3--074h 4 

z Location u -  1-1- 

Stack I.D. za'b " 
Barometric Pressure, in. Hg 0 . 0  

Staticpressure. in. H20 - 0.40 
CP 
Operators h3 /*L 

& 0.g.y 

, TRAVERSE VELOCITY 
POINT HEAD 

NUMBER (Aps), in. b o  
I TRAVERSE I VELOCITY 1 STACK 

POINT HEAD TEMPERATURE 
STACK 

TEMPERATURE 
(Ts )*.F 

I I I 

I AVERAGE I 

2 

1 I I 
I 



I 
PRELIMINARY VELOCITY TRAVERSE 

5 6  1005 - Plant 
Date 3 l q / q (  
Location [kt 2- 
Stack1.D. z o ' d "  6LL*vI 3 (f I sln 4 @ l 4  

StaticPressure. in. H20 -0.40 "-cko 
CP 0 .PY 

Barometric Pressure, in. Hg 30.  Ol 

Operators RF) /kL Schematic Of Traverse Point Layout 

TEMPERATURE 



r .  

.. . ..) . ... 

PREZIMINARY VELOCITY TRAVERSE 
Plant - dwys 

3- 11-  95  Date e Location L)&T 7- *d< * M U  - l3.Sce-Q 
Stack I.D. 20' b" 
Barometric Pressure, in. Hg 79.LfD 

- 0 Id StaticPressure. in. H z 0  
0-€34 CP 

Operators -/bg Schematic Of Traverse Point Layout 

TEMPERATURE 

AVERAGE 

TRAVERSE VELOCITY STACK 1 HEAD 1 -1 POINT TEMPERATURE 
NUMBER (APS), in. H20 (Ts L*F 

" 

AVERAGE I 
U5217 8'W 



PRELIMINARY VELOCITY TRAVERSE 

Stack I.D. 2 d 6  '' - 

Barometric Pressure, in. Hg ++ 
StaticPressure, in. H20 

Operators 

0.1 
Schematic 01 Traverse Point Layout 

CP 

0 
I I 

AVERAGE 

TEMPERATURE 



k. 
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APPENDIX G 

SAMPLING EQUIPMENT CALIBRATION RECORDS 

G- 1 



G-2 



APPENDIX G-1 

DRY GAS METER CALIBRATION RECORDS 

G-3 
I- 

I 



G-4 
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APPENDIX G-2 

MAGNEHELIC CALIBRATION RECORDS 

G-11 



G-12 e -  



-.- 

I 

Crllbrrclor Lor: 
Semiannual J 





! 
i 

! i l gnmh*lIC Gauge I . D . ~ ;  AIPD 
neierencc Gauge I . D . / I  :rt- I Callbraced by 

C a l l b r n c l a a  lor :  
Semiannual / 
Bimonth ly  

F U L L  scale d Uaunendic  G~~~ 0-6 “h,O Otbcr 



G-16 



APPENDIX G-3 

THERMOCOUPLE CALIBRATION RECORDS 

L 

G-17 



G-18 



r' 0 

. . . . . . . . .  ~. . . . . . . . . . . . . . . . . . .  

Re€crr?iir:~ 
t ti e r in o in P h P c 
tempera t.i.irs, 

O F  

0 

Z O O  
3 0  0 

Y O  0 

s o 0  

-- .- - 

' .  ( d o  

__-- ........... 

. . . ~  .. 

0. G 
/ o o  

Zar 
. 3  0 0  

4 0 0  

q0 D 

............ ................. 

", 
I 

0. I "0 

0 
0 - 3  
0 
0 
U 

. 
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6 .1  % 
0 

0.3 
0 

. D ,  [ 

0 
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APPENDIX G-4 

PITOT CALIBRATION RECORDS 

G-29 



i 

(3-30 



I W 2P.61 tm 

I i 

Figure 2.7. Proper tlierrciocouple placement to prevent iiiterferpiice: 
01 between 0.48 arid 0.95 cin (3/16 and 3/8 i r i . 1 ,  

'y-lre 2-8. Miriirnum pitot-sample ptobe separat ion needed to 111 everit illterferehcl 
, between 0.48 a r i d  0.95 crn (3/16 and 3/8 in. ) .  $4 4 
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A. BUTTOM VIEW: L I I O W I N C  MINIMUM W 0 1  N O Z Z L E  L E C A n A l I O N .  

k StOE VIEW; T O  P R E V E N T  PITOT TUBE I 
FROM I N T E R F E R I N G  W I T M  GAS F L O W  
S T R E A M L l k E S  APPROACHING THE 
N O Z Z L E ,  THE IMPACT PRESSURE 
O r E N I N G  PLANE O F  T I I E  P I T O T  TUBE 
S I I A L L  B E  E V E N  W I T I I  O R  ABOVE T I I E  
N O Z Z L E  E N T n Y  PLANE.  

klWtl, 2-6. Proper pltot tube-sernpliny nozzle corifiyutatiori to prevent nerodytiernic IriterfeHt 
bl,'. hhtmk-type nozzle; cetiters of rivzzle arid pltut openlrig ellgned; Dl between 0.48 a i i e b  
(2 Bhd 3/8 in.). 
L' 

(Flgure 2-6 nrrieridd b y  52 t3-i 34639, September 14, l Q B 7 j  
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APPENDIX H 

CALIFORNIA ARB CONTRACTORS PROGRAM CERTIFICATION CERTIFICATE 
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SCAQMD LABORATORY APPROVAL CERTIFICATION 
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south Coast 
AIR QUALITY MANAGEMENT DISTRICT 
21865 E. Copley Drive, Diamond Bar, CA 91765-4182 (909) 396-2000 

I 

e 
December 9, 1994 

Martin J. Connair 
Acurex Environmental Corp. 
One Technology Drive, Suite F2 13 
Imine, Ca. 92718 

Laboratory: Acurex Environmentnl Corp. 
Reference #: 94 LA 0826 
Application Date: October 26, 1994 

Dear Mr. Connair: 

We have received and reviewed your letter dated November 23, 1994. Subject to the condition listed 
below, your application information indicates that your firm has met the necessary requirements for 
approval under our program. Approval ensures that your labltest facilities fulfi l l  the District's testing 
and analysis requirements for the following methods: 

SCAQMD Methods 1-4 
SCAQMD Method 5 
SCAQMD Method 25.1 Snmpling 
SCAQMD Method 100.1 

Approval is granted for the period begiiiniiig: November 18, 1994 and eliding: November 18, 
1995 with the provision that the condition listed below has been met. 

I) The District has developed some guidelines covering sample conditioning requirements for 
SCAQMD Method 100.1 (attached). Please provide data and other information tllat 
demonstrates that the sample conditioning system that you will be using for Method 1OO.i tests 
meets or exceeds those requirements. 

Please be advised that the District has the right to inspect or audit your facility any time during ttle 
duralion of your approval under the program. In all cases, the approved test facility must notify tl1e 
Laboratory Approval Program Manager in writing of any changes in procedures, personnel, 
equipment or policies which may change the conditions of the original approval. Failure to follow 
District nietliods or the conditions submitted in the application package without proper notificatioli 
and approval will result in the cancellation of your approval. 



- 
Acurex LAP - page 2 

Please feel free to contact Arun RoyCliowdhury (ex. 2268) or me with any questinits. 

Sincerely, 

- 1  I 
Manager, Program Evaluation Branch 
(909) 396-2238 
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