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SECTION 1

INTRODUCTION

Acurex Environmental was contracted by Southern California Edison Company (SCE)
to conduct emissions source testing on Unit No. 1 located at 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. R249462 (Condition 14B). Emissions measured
were nitrogen oxides (NOy), carbon monoxide (CO), oxygen (O,), reactive organic gases
(ROG), ammonia (NH;), and particulates.

This report summarizes results for the source tests performed as required by the PTC.
Source tests were performed as specified in the conditionally approved Acurex Environmental
source test protocol dated July 21, 1993, the conditional approval memorandum issued August
23, 1993 by the SCAQMD, and subsequent phone conversations between Mr. Michael Escarcega
of Edison, and Mr. Darren Stroud and Mr. Glenn Kasai of the SCAQMD on November 16 and
December 2, 1993, respectively. The most significant change to the test scope as specified in
the PTC, but approved by the SCAQMD was reducing the number of test loads from six (10,
50, 100, 150, 200, and 215 MW) to three (low, mid-, and high). A copy of the source test
protocol and District memorandum, and records of the referenced phone conversations are
provided in Appendix A.

The results of this source test are summarized in Section 2. Section 3 provides a
description of the SCE boiler and Sections 4 through 8 detail sampling and analysis procedures
and results for each test parameter identified in Table 1-2. Appendices B through H provide
supporting documentation for data presented in Sections 4 through 8 and are specifically

referenced where appropriate.




Key information pertaining to the emissions test series is summarized in Table 1-1, and

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

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

Source Tested

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

Test Location

21730 Newland Street
Huntington Beach, CA 92646

Test Requested By

South Coast Air Quality Management District

Reason For Test

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

Test Dates

January 5-8, 1994

Tests Performed By

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

Key Edison Contacts

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




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

1
Sample No.
Boiler Operating Test Sampling Analytical Duration of
Conditions Parameter Method Method (min)
NO,,C0,0, SCAQMD 100.1 *Various 60 1
Moisture/Flow SCAQMD 1.1-4.1 Gravimetric/ 60 1
Baseline Rate NA

Particulate SCAQMD 5.2 Gravimetric >60 2
*ROG SCAQMD 25.1 “TCA/FID 60 1
NO,,CO,0, SCAQMD 100.1 *Various 60 1
Flow Rate SCAQMD 1.1,2.1,4.1 NA 60 1

L Particulate SCAQMD 5.2 Gravimetric > 60 2

Urea Injection
ROG SCAQMD 25.1 TCA/FID 60 1
Ammonia/ ‘SCAQMD Draft Colorimetric/ 60 1
Moisture Method 207.1 Gravimetric

*Various:  NOy - chemiluminescence
CO - non-dispersive infrared (NDIR)
O, - electrochemical
*Reactive organic gases (ROG)
‘TCA/FID - Total combustion analysis/flame ionization detector
‘SCAQMD Draft Method for Ammonia and Ammonium Compounds From Stationary Sources
NA - Not Applicable




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.

NOy, CO, O,, ROG, NH,, and particulate emission measurement results are summanized
in Table 2-2. No emission measurement resuits exceed PTC limits. For each test condition,
Table 2-2 lists stack gas NO,, CO, O;, ROG, NHj,, and particulate concentrations (corrected to
3 percent oxygen) and emission rates. ROG results presented in Table 2-2 represent an average
of duplicate sampling and analysis results. Particulate results represent the average of two
sampling runs.

NO,, CO, NH,, and ROG mass emission rates were calculated based on measured
concentration data and flow rate data collected during gaseous constituént concentration
measurements. Documentation of NOy, CO, NH;, and ROG emission rate calculations is

provided in Appendix D-7.
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! 36} SECTION 3

BOILER DESCRIPTION

Huntington Beach Unit No. 1 is a Babcock & Wilcox (B&W) single face-fired unit rated
at 215 MW (net). Maximum capacity of this boiler is 1,560,00 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. Combustion air is fed to the burners through two Ljungstrom
regenerative air preheaters via a pair of forced draft fans. Therefore, the windbox is operated
under positive pressure. Each of the two air preheaters has an internal, rotating, heat transfer
wheel and each preheater handles approximately one half of the total exhaust 'gas and incoming
air.

In the main section of the boiler, hot combustion gas transfers radiant heat to a complex
array of water filled tubes which are integral with the walls of the boiler. After the combustion
gas leaves the radiant section of the boiler, exhaust flow is split through the east and west
sections of the boiler. The gas then enters the secondary superheater zone, reheater zone and
primary superheater zone in succession. In these zones, heat is progressively transferred, mainly
by convection, from the combustion gas to the superheated steam. Next, the gas exchanges heat
with water entering the economizer and is then directed to the air preheaters; gas exiting the air

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




SECTION 4

SCAQMD METHOD 100.1, NO,, CO, AND O, 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 (QA/QC) 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.

NOy, CO, and O, concentration measurements were performed with strict adherence to
Method 100.1 sampling and analysis procedures. Each constituent concentration was monitored
continuously for 60 minutes, and sampling was performed concurrent with all other gaseous
constituent concentration measurements.

4.1 Sampling System

Continuous emissions monitoring (CEM) instruments in the Acurex Environmental
Mobile Laboratory were used to measure gaseous constituent concentrations present in the
sample stream. The Acurex Environmental Mobile Laboratory is certified by the California Air
Resources Board; a copy of the certificate is provided in Appendix J. A schematic of the CEM
instrumentation is provided in Figure 4-1. The sample extraction and conditioning system
consists of a stationary stainless steel sampling probe connected to a heated teflon sample line
located upstream of a Universal Analyzers gas sample conditioner. The sample line between the
probe and the sample conditioner is heated to 250°F to maintain the gas stream temperature
above the water dew point. The sampling system is constructed to avoid contact between the
sample gas and moisture and therefore minimize nitrogen dioxide (NO,) absorption.

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

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




instruments. Sample flow rate is controlled with a bypass pressure regulator located at the
instrument manifold. Flow to each monitoring instrument is controlled using individual flow
control valves and meters. The CEM instrument specifications are summarized in Table 4-1.
Instrument output is recorded by a strip chart recorder and an integrated data logging system.
The logging device records 1 minute averages throughout each test. |

All instrument calibrations were performed using National Bureau of Standards (NBS)
traceable gas standards certified to + I percent analytical accuracy. Copies of calibration gas

certification sheets are provided in Appendix D-1.

10
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Table 4-1.

Continuous Emissions Monitoring Instruments

—

NO, CHEMILUMINESCENT ANALYZER—THERMO ELECTRON MODEL 10A

Response Time (0-95%)
Zero Drift

Linearity

Accuracy

Output

Range

Sensitivity

3 sec—NOy mode

Negligible after 1/2 hour warmup

+1% of full scale

+1% of full scale

0-10 vV

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

0O, ANALYZER, FUEL TYPE—TELEDYNE MODEL 326A

Response Time (0-95%)

30 sec

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

Output 0-100 mV

Range 0-5,10,25 %

CO INFRARED ANALYZER-—-TECO MODEL 48

Response Time (0-95%) 30 sec

Zero Drift +1%

Span Drift +1%

Linearity 1%

Qutput 4-20 mA

Range 0-1, 2, §, 10, 20, 50, 100, 200, 500, 1000 ppm

12




4.2  Method 100.1 Emissions Data
NOy, CO, O,, and carbon dioxide (CO,) emissions data arc summarized in Tablc 4-2,
which lists stack gas constituent concentrations, and concentrations corrected to 3% O, for NOy
and CO, for each test condition. CO, concentration measurements were taken to provide data
necessary to calculate stack gas molecular weight as prescribed in SCAQMD Method 3.1.
Table 4-2, Method 100.1 Test Results

NOy | NO,@3% O, CO cCo@3% 0, | 0O, CO,

Test Condition (ppm) (ppm) (ppm) | (ppm) (%) | (%)
Full Load, Baseline | 79.2 89.3 362 B 408 5.0 9.1
Full Load, Urea On | 68.1 76.6 374 420 5.0 9.2
Mid-load, Baseline 54.7 65.4 211 253 5.9 8.6
Mid-load, Urea On | 40.0 47.5 237 282 5.8 8.7
Low Load, Baseline | 33.8 41.6 254 313 6.4 8.3
Low Load, Urea On | 26.4 32.5 269 331 6.4 8.3

4.3  Stratification Measurement Data

Constituent concentration stratification was assessed prior to performing Method 100.1
sampling at full, mid-, and low operating loads. Stratification was detefmined following
procedures submitted in the source test protocol.

Each stratification determination was performed by measuring NOy concentrations at the
16 traverse point locations illustrated in Figure 4-2. A copy of the field test data sheet
documenting stratification test traverse point locations is provided in Appendix D-4. A stack
diagram showing sampling port locations is provided in Appendix C. Through each sampling
port, the sampling probe was first placed at the reference point {center point}, followed by each
traverse point, and then returned to the reference point. NOy concentrations were measured at

each sample location for at least 3 minutes.

13




Port C

Figure 4-2. Stratification Test Traverse Point Locations

Port A

Center or Reference Point

D-2 e

D-3

D-4

Port D

Traverse Point Locations (inches)

Stack 1.D. 246 inches
Point 1 79 4 inches -
Point 2 47 % inches
Point 3 25 % inches
Point 4 7 % inches
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NO, concentration measurements performed to assess gaseous constituent stratification
at full, mid-, and low operating loads are summarized Tables 4-3, 4-4, and 4-5, respectively.
Results were calculated following SCAQMD Source Test Manual, Chapter X, Section 13
" procedures. Stratification was less than 10% at each operating load; therefore, all gaseous
constituent concentration measurements, including ROG and NH;, were performed at the center
point of the exhaust stack.

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

Appendix D-2 and D-3, respectively

15
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4.4 Sampling System QA/QC Results

Sampling system and instrument performance measurements were recorded throughout
this source test with strict adherence to Method 100.1 QA/QC procedures. Analyzer calibration
error, instrument linearity, and system bias were assessed before and after each test run. Zero
and calibration drift were assessed following each test run. In addition, sampling system leak
checks were performed before and after each test run.

Instrument calibration results are summarized in Table 4-6, which lists the performance
tolerance and the range of measurements recorded for each system performance measurement
(calibration results from each test run are provided in Appendix D-8). All analyzer and
sampling system performance measurements were within error tolerances listed in Method 100.1
procedures with one exception. The post-test NO, analyzer calibration error measurement for
the mid-load stratification test was 2.0 percent instead of < 2.0 percent as specified in the
method (see Table D-8-4). This response was measured for the high range calibration gas (92.2
ppm NO,). Because NO, concentration measurements were below 45 ppm for the mid-load
stratification test, and the mid range calibration gas (48.0 ppm NO) post-test calibration error
was < 2.0 percent (0.3 percent actual), exceeding the high range analyzer calibration error
tolerance for this test does not affect data quality.

Strip charts of the semi-annual analyzer certifications for response time and NO, (o
nitrous oxide (NO) converter efﬁmency are provided in Appendix D-5. The TECO Model 10AR
NOy 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.

Table 4-6. Method 100.1 QA/QC Measurements Summary

Sampling System Range of Method 100.1
Performance Measurements | Measurements | Performance Tolerance
Analyzer Calibration Error | 0.0-2.0 % <2%

Sampling System Bias 0.0-3.0% <5%
Linearity Error 0.1-09 % <1%
Zero Calibration Drift 0.0-03% < 3%
Calibration Drift 0.0-09 % <3%
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4.5 Data Reduction Procedures _
CEM data were permanently recorded on multichannel strip chart recorders; in addition,
a data logging system recorded ! minute average constituent concentrations. The data stored
in the logging system was downloaded and used to derive the test results. All CEM data were
corrected for instrument drift and linearity per Method 100.1. The calibration responses
recorded by the data logger were used to correct the data logger information, and derive the final
results presented in Table 4-2 (copies of data logger output are provided in Appendix D-6), The
following calculation was used for the correction.
— C
Cp = (C-C) =~

m ]

= Effluent gas concentration, dry basis, ppm

Cam
¢ = Average gas concentration indicated by gas analyzer, dry basis ppm
Coo Actual concentration of the upscale calibration gas, ppm

Cﬂ

il

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
Due to a data logger programming error, O, concentrations were not logged for tests
performed at the full load operating condition. As a result, strip chart records were used to
calculate O, concentrations at this condition.

Equations provided in Method 100.1, Section 3 were used to compute the NOy and CO

emission rates provided in Section 2,
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SECTION 5

SCAQMD METHOD 5.2, PARTICULATE MEASUREMENTS

Section 5 summarizes SCAQMD Method 5.2 sampling and analysis procedures and
results, An overview of the sampling and analysis procedures is provided in Section 5.1.
Particulate sampling data are summarized in Section 5.2.

5.1  Sampling and Analysis Procedures

Method 5.2 was used to measure stack gas particulate concentrations and emission rates.
Particulate samples were withdrawn isokinetically using the sampling train illustrated in Figure
5-1. Solid particulate collects in the probe and on a glass fiber filter maintained at 190 + 10°F,
and condensible particulate collects in the impingers.

Method 5.2 requires the collection of sample gas using a stainless steel nozzle attached
to a borosilicate glass prdbe liner. A stainless steel sheathed Type K thermocouple (TC)
measures stack temperature, while a stainless steel S-type pitot and incline manometer measure
stack gas velocity. The impingers are placed in an ice bath to maintain the sample gas
temperature exiting the last impinger at 60°F or less. The first two impingers contain deionized
water, the third impinger is empty, and the fourth impinger contains silica gel.

An air-tight pump equipped with by-pass and shut-off valves maintains a controlled
sample flow rate through the system. Sample flow rate is measured using a critical flow orifice
located down stream of the dry gas meter. The sample is collected isokinetically at each sample
point by adjusting the sample flow rate according to the stack gas velocity and temperature
conditions measured at that point.

The amount of total particulate collected for each test is determined gravimetrically.
Total plarticulate is comprised of solid particulate collected in the probe and on the filter, and
condensible particulate collected in the impingers. The probe-wgsh and filter sample fractions

are analyzed for total residue weight. Condensible particulate collected in the impingers is
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determined by analyzing the distilled water impinger catch for total residue weight and organic
residue following a methylene chloride extraction.

For this test series each particulate sample was collected isokinetically at 24 traverse point
locations. Particulate test traverse point locations are illustrated in Figure 5-2. Six traverse
points were accessed from each of four ports (a stack diagram illustrating sampling port locations
is provided in Appendix C).

5,2 Method 5.2 Test Data

Particulate test results for full, mid-, and low load operating conditions are summarized
in Table 5-1. For each test, Table 5-1 lists the particulate concentration and emission rate, and
the percent isokinetic result. Emission rates listed in Table 5-1 were calculated based on

flow rate data collected during particulate sampling.
Table 5-1. Method 5.2 Test Results

Concentration (gr/dscf) Emission Percent

Rate Isokinetic
Test Condition Run # Actal Co:,f";ftfi to [ (Ibs/hr) (%)

Rumi | 00017 | 0.0019 6.2 09 |

Full Load, Baseline | o 15 |- 0.0025 0.0028 9.2 98.9
Runl | 0.0022 0.0025 86 | 100.7
Full Load, Urea On | o o | 0.0019 0.0022 7.5 100.3
Run | | 0.0022 0.0026 5.0 102.2
Mid-load, Baseline | p 2 [ 0.0018 0.0022 4.3 101.0
Runl | 0.0024 0.0029 5.6 102.2
Mid-load, Urea On 10 02 | 0.0036 0.0043 8.2 102.7
Run | | 0.0017 0.0021 2.6 103.5
Low Load, Baseline 1o 15 | 0.0016 0.0020 2.4 102.8
Run 1 | 0.0031 0.0038 4.7 103.1
Low Load, Urea On o o | 0.0021 0.0025 | 3. 104.4
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Port C

Figure 5-2. Particulate Test Traverse Point Locations
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® L ® e
B-1 B-2 B-3 B-4 B-5 B-6
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Traverse Point Locations (inches)
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Point 1
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61 4 inches
43 '4 inches
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5 V& inches
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A summary of Method 5.2 calculations is provided in Appendix E-1, and copies of
particulate gravimetric results and field data sheets are provided in Appendix E-2 and E-3,
respectively.

Method 5.2 sampling equipment was calibrated following SCAQMD Source Test Manual,
Chapter III procedures. Copies of dry pas meter, nozzle, pitot, and TC calibration records are
provided in Appendix I.

The dry gas meter correction factor (Y) used for particulate sampling (console #30325)
was 0.9895 as determined from a erevious semi-annual calibration performed on July 14, 1993,
Acurex Environmental performs semi-annual dry gas meter calibrations per SCAQMD Source
Test Manual, Chapter III procedures. Following the January 1994 source test reported herein,
a post-test semi-annual calibration was performed, resulting in a new gas meter correction factor
(Y = 1.034). For the purpose of calculating final particulate sample volumes, the post-test gas
meter correction factor was used (Y = 1.034).

5.3  Method 5.2 QA/QC Results

Lot analyses were performed on distilled water and methylene chloride solutions used for
Method 5.2 sampling and analysis. No residue was measured in the methylene chloride blank
sample. However, blank results indicate the presence of some particulate residue in the distilled
water used for Method 5.2 sampling. A residue weight of 0.00095 grams was measured for a
distilled water blank sample containing 371 milliliters. The results presented in Table 5-1 were

corrected to account for background particulate residue present in the distilled water.
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SECTION 6

SCAQMD METHOD 25.1, ROG MEASUREMENTS

Section 6 provides a summary of SCAQMD Method 25.1 sampling and analysis
procedures and results. An overview of the sampling and analysis procedures is provided in
Section 6.1. ROG analytical data are summarized in Section 6.2,

6.1 Sampling and Analysis Procedures

ROG concentrations in the stack gas were measured following Method 25.1 sampling and
analysis procedures. Method 25.1 samples were collected in duplicate at the center of the
exhaust stack, concurrently with all other gaseous constituent concentration measurements. ROG
samples were collected over a 60 minute test period.

ROG sample gas are withdrawn at a constant rate from the source by an evacuated tank.
Condensibles are collected in a condensate trap chilled with dry ice located upstream of the
evacuated tank. The gas phase ROG component is collected in the evacuated tank. A pre-
cleaned, & inch stainless steel sampling probe is used to access the center of the exhaust stack,
and each sampling line is purged for approximately one minute prior to collecting each sample.

ROG concentrations are determined through independent analysis of the condensate in the
traps and the gases in the tanks. ROG concentrations in the condensate traps are measured by
first removing all CO,, and then oxidizing the organic portion of the condensate to CO,. This
CO, 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 the GC as fore-flush and back-flush, and is oxidized to CO,. A reduction catalyst is used
to reduce CO, to CH,, and finally, the CH, is measured using a FID.
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A Method 25.1 sampling system field blank was collected to assess sampling apparatus
cleanliness. 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 Horizon Air Measurements located in
Newbury Springs, California, and AAtmAA Laboratories located in Calabasas, California.
6.2 Method 25.1 Analytical Data

Method 25.1 analytical data are summarized in Table 6-1. For each test condition,
duplicate analysis results are listed for ROG, CQO, and CQO,. Table 6-1 lists actual ROG
concentrations and ROG concentrations corrected to 3 percent Q,, as well as ROG emission rates
reported in pounds per hour as carbon. -Emission rates were calculated based on flow rate data
collected during the test period (Section 8). Copies of Method 25.1 analytical reports and field
test data sheets are provided in Appendix F-1 and F-2, respectively.

The Method 25.1 field data sheet for the mid-load baseline test condition indicates that
Tray 2, (a tray constitutes one tank and condensate trap set), did not pass the post-test leak
check. Also, CO and CO; results for this sample indicate that sample dilution occurred. As a
result, Tray 2 resuits were not used to compute results presented in Section 2, but instead, ROG
emissions at the mid-load operating condition were based solely on Tray 1 test results.

6.3 Method 25.1 QA/QC Results

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

in the apparatus. Data presented in Table 6-1 were blank corrected to account for residual ROG

present in the Method 25.1 sampling equipment.
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Figure 5-2. Particulate Test Traverse Point Locations

Port A N

Port C | ¢ o o o
B-1 B-2 B-3 B-4 B-5B-6

Port D

Traverse Point Locations (inches)

Stack 1.D. 246 inches

Point 1 87 % inches
Point 2 61 % inches
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Table 6-1. Method 25.1 Test Results

ROG Concentration ROG

N (ppm as methane) Emission o

Test Condition Sample . gc’,;fﬁ;:‘ %‘i (]b/hxl-z:;eCHd) a(;om @ )z
"Tray 1 18.3 20.6 20.7 405 | 5.98

Full Load, Tray 2 | 114 128 129 448 | 5.72
Baseline Average 66.2 74.5 74.8 427 5.85
Tray 1 66.5 74.9 76.0 462 | 5.82

FullLoad, oy 2 | 151 169 172 457 | 6.19
Urea On Average 109 | 122 124 460 6.01
Tray 1 | 274 326 181 259 | 6.44

Mid-load, “Tray 2 | 168 201 11 426 1.24
Baseline Average NC NC NC NC NC
Tray 1 | 139 165 90.7 302 | 5.82

Mid-load, Tray2 | 171 202 11 315 | 5.62
Urea On Average | 155 184 101 309 5.72
Tray 1 | 209 258 88.6 333 | 6.30

Low Load, 1 v o | 331 408 140 333 | 5.57
Baseline Average | 270 333 114 333 | 5.94
Tray 1 | 302 373 132 310 | 5.37

Low Load, Tray 2 | 321 397 140 325 |{ 6.75
Urea On Average | 312 385 136 318 6.06

*reported concentrations are corrected to 3% O,
®a tray constitutes one tank and condensate trap set

“test results are invalid

NC - Not Calculated
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SECTION 7

DRAFT SCAQMD METHOD 207.1,
AMMONIA CONCENTRATION MEASUREMENTS

Section 6 summarizes NH, concentration sampling and analysis procedures and results.
An overview of the sampling and analysis procedures is provided in Section 6.1. NH,
concentration results are summarized in Section 6.2,

7.1  Sampling and Analysis Procedures
NH; samples were collected and analyzed following SCAQMD Draft Method 207.1,

"Analytical Procedures for Determining Ammonia and Ammonium Compounds from Stationary
Sources." A copy of this Method is provided in Appendix G-1.

NH; concentration measurements were performed only when the urea injection system
was 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 sampie pump. The first two impingers contain 100 mi of 0.1 N sulfuric acid, the third is
empty, and the fourth contains silica gel. A sampling console controls sample flow rate, and
records sample volume and TC measurements.

A sampling system leak check was performed immediately before and after each test.
After each test, the teflon sample line was rinsed with 0.1 N sulfuric acid. This probe wash was
combined with the impinger catch for analysis.

NH, samples were analyzed in strict accordance to Draft Method 207.1 procedures. This
colorimetric method uses a spectrophotometer- to measure the absorbance of a sample aliquot

after reaction with Nessler reagent. The absorbance of the sample aliquot was compared to
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calibration curve absorbencies developed by analyzing 6 standards of known concentration. The
NH, concentration of the sample aliquot was interpolated from the calibration curve using linear
regression.
7.2  Draft Method 207.1 Test Data

NH, concentration data are summarized in Table 7-1. For each urea test condition, Table
7-1 lists the analytical results, NH; concentration and NH; concentration corrected to 3 percent
0,. Also listed are NH; emission rates calculated based on flow rate data collected during the
test period (Section 8). Copies of NH; analytical reports and field test data sheets are provided
in Appendix G-2 and G-3, respectively.

Table 7-1. NH; Test Data

Analytical Results Stack Gas Concentration Stack Gas
Emission Rate
Test Condition NHy Corrected to 3 (b/hr)
Run# | (mg) (ppm) | % O, (ppm)
Run 1 5.58
Run 2 5.86
Full Load, Urea On Run 3 5.94
Average 5.79 12 13 15
Run | 7.98
Run 2 7.99
Mid-load, Urea On Run 3 7.83
Average | 7.93 16 19 3
Run [ 9.28
Run 2 9.04
Low Load, Urea On Run 3 9.17
Average 9.16 13 17 | 6.0

Stack gas concentration and emission rate data were calculated using the average of three
analysis results summarized in Table 7-1. For each sample, Run 1 was performed on January

4, 1994, and Runs 2 and 3 were performed on March 19, 1994, Additional analyses were
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performed on March 19 because the control sample analyzed on January 4 was not prepared per
the intent of the author of Draft Method 207.1. Following discussions with Joan Niertet of the
SCAQMD, Acurex Environmental correctly prepared the 40 ug control sample and reanalyzed
the samples on March 19.
7.3  Draft Method 207.1 QA/QC Results

Calibration curve results were within Draft Method 207.1 QA/QC requirements for
analyses performed on January 4 and March 19, 1994. The correlation coefficients for the 6
point calibration curves were 0.9998 and 0.9997, respectively, exceeding the 0.9995
requirement. Also, the 40 pg control sample prepared and analyzed on March 19 deviated 4.0
percent from the calculated curve, within the + 5 percent requirement.

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

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

Section 8 summarizes stack gas volumetric flow rate sampling procedures and results.
Flow rate measurements were performed during each gaseous constituent concentration test run
per requirements cited in Section 1. An overview of the sampling procedure is provided in
Section 8.1. Stack gas flow rate data are summarized in Section 8.2.
8.1  Volumetric Flow Rate Measurement Procedures

Traverse point locations and exhaust gas velocity, molecular weight, and moisture were
determined following SCAQMD Methods 1.1, 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
I.1 requirement of 16 traverse points. Traverse point locations are illustrated in Figure 5-2,

In accordance with Method 2.1, a calibrated Type S pitot tube and thermocouple were
used in conjunction with a magnehelic gauge to measure stack gas velocity pressure and
temperature. From these data, the exhaust gas velocity was calculated using standard equations.
Because exhaust stack ap measurements did not span the entire 60 minute test period, reference
point ap measurements were recorded at 5 minute intervals for the remainder of the test period.

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

a standard impinger train, exhaust gas sample was collected at the center of the exhaust stack.
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During test conditions where the urea injection system was in service, moisture data was
obtained from NH; sampling and analysi's procedures..
8.2  Volumetric Flow Rate Test Data

Stack gas volumetric flow rate data- are summarized in Table 8-1. For each test
condition, stack gas flow rate, moisture content, temperature, and molecular weight is listed.
Copies of flow rate and moisture calculation sheets, spreadsheets, and field data sheets are
provided in Appendix H-1 and H-2, respectively.

Reference point ap measurements, recorded at 5 minute intervals after completing the
velocity traverse, are listed on the spreadsheets provided in Appendix H-2. Copies of pitot and
magnehelic calibration records are provided in Appendix I.

Table 8-1. Stack Gas Volumetric Flow Rate Results

Stack Gas Characteristics
Test Condition Moisture Molecular
: Flow Rate Content Temperature Weight
_(dscf_nl) (%) (°F) (Ib/Ibemole)

Full Load, Baseline 445253 14.5 240 29.7 .
Full Load, Urea On 450359 16.1 240 29.7
Mid-load, Baseline 260769 14.2 193 29.6
Mid-load, Urea On 259391 14.7 181 29.6
Low Load, Baseline 167591 13.8 178 29.6
Low I;oid, Urea On 172150 14.5 178 29.6
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SECTION 1

INTRODUCTION

Acurex Environmental has been contracted by Southern California Edison Company

(Edison) to conduct emissions source testing per the permit to construct (PTC) application Nos.

R-249462 and R-249463. The sources requiring emissions testing are Utility Boilers No. 1 and

No. 2 located at Edison’s Huntington Beach Generating Station (Huntington Beach #1 and #2).

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

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

series is summarized briefly in Table 1-1.

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

Source Tested

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

Test Location

21730 Newland Street
Huntington Beach, CA 92646

Test Requested By

‘South Coast Air Quality Management District

Reason For Test

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

Tests To Be Performed By

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

Key Edison Contacts

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




This protocol summarizes source test procedures as required by PTC application Nos.
R-249462 and R-249463. Section 2 presents the proposed test matrix for each PTC. Section
3 describes sampling locations and procedures. Section 4 summarizes quality assurance (QA)
procedures for the emissions test series.

PTC application No. R-249462 provided in Appendix A is identical to Huntington Beach
#2 PTC application No. R-249463.

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

is provided in Appendix B.




SECTION 2

TEST MATRIX

Huntington Beach #1 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
urea/water 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.




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

Sample No.
Boifer Operating Test Parameter Sampling Analytical Duration of
Conditions Method Method (min)
NO,,C0,0, SCAQMD 100.1 *Various
Moisture,Flow SCAQMD 1.1-4.1 Gravimetric 30 2
Baseline Rate
*Particulate SCAQMD 5.2 Gravimetric > 60 2
‘ROG SCAQMD 25.2 *TCA/NDIR 30 2
NO,,CO0,0, SCAQMD 100.1 *Various 60 1
Flow Rate SCAQMD 1.14.] NA 30 2
o *Particulate SCAQMD 5.2 Gravimetric >60 2
Urea Injection
ROG SCAQMD 25,2 TCA/NDIR 30 2
Ammonia Slip/ *SCAQMD Draft. | Colorimetric/ 30 2
Moisture Method Gravimetric

*Various:

NO, - chemiluminescence

CO - non-dispersive infared (NDIR)
0O, - electrochemical
*SCAQMD Method 5.2 particulate measurements will be performed on only one boiler
‘Reactive organic gases (ROG)

‘TCA/NDIR - Total combustion analysis/non-dispersive infared
SCAQMD Draft Method for Ammonia and Ammonium Compounds From Stationary Sources

NA - Not Applicable




SECTION 3

SAMPLING LOCATIONS AND PROCEDURES

3.1 Sampling Locations

Flue gas from Huntington Beach #1 and #2 are vented through a common exhaust stack.
Therefore, the same sampling location will be used for both Huntington Beach #1 and #2 tests.
During the test series, only the unit undergoing testing will be operated.

Extractive and integrated samples will be collected through four sample ports located on
the Huntington Beach #1 and #2 exhaust stack. The stack sampling location has been previously
approved following SCAQMD Chapter X criteria for stratification and flow disturbance.

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

Sections 3.2 through 3.6. General stack characteristics at the sampling port location follows: .
Stack diameter 20 feet 7 inches
Nearest upstream disturbance > 2 stack diameters

Nearest downstream disturbance > 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
Labora.tory 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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above the water dew point. The sample gas cooler is constructed to minimize NO, absorption.

From the sample gas conditioner, the sample stream passes through flexible teflon sample
line to a flow control system which meters the sample flow rate through the various monitoring
instruments. Sample flow rate is controlled with a bypass pressure regulator upstream of the
instrument manifold. Flow to each instrument is controlled using individual flow control valves
and meters. The CEM specifications are summarized in Table 3-1. Instrument output is
recorded by a strip chart recorder and an integrated data logging system. The logging device
records 1 minute averages throughout each test. The data stored in the logging system is
downloaded and used to derive emissions results.

Extensive gaseous constituent stratification tests have been previously performed at this
test location following SCAQMD Chapter X guidelines (Reference - Huntington Beach #1,
CARNOT Report #1082115/R148B099.T; Huntington Beach #2, CARNOT Report
#10848/R148B910.T). The test results show that the stack sampling location meets SCAQMD
requirements by demonstrating that the stratification is less than 10 percent.

Because the urea injection system should have a negligible impact on gaseous
stratification, Edison and Acurex Environmental propose the following for non-particulate
traverses:

(1) conduct a 16 point NOy or O, traverse for the baseline condition of each load

(2) if stratification from the 16 point traverse is less than 10 percent, select a

representative sampling location and perform single point sampling for NOy, O,,
CO, ROG, ammonia, and moisture measurements for each test condition

(3) if stratification is greater than 10 percent, sample gas will be collected along an 8
point traverse for the parameters identified above
NOy and CO emission data are corrected to 3 percent O,, and all CEM data are corrected
for instrument drift and linearity per SCAQMD Method 100.1, The calibration responses
recorded by the data logger are used to correct the data logger information. The following

calculation was used for the correctci:on. - C.

- (€-C) (4-1)

Kar




Table 3-1. Continuous Emissions Monitoring Instruments

NO, CHEMILUMINESCENT ANALYZER—THERMO ELECTRON MODEL 10A

Response Time (0-90%) 1.5 sec—NO mode
1.7 sec—NOy mode

Zero Drift Negligible after 1/2 hour warmup

Linearity +1% of full scale

Accuracy +1% of full scale

Output o-10V

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

Output 0-100 mV
. Range 0-5, 0-10, and 0-25% O,
CO INFRARED ANALYZER—HORIBA MODEL PIR 2000
Response Time (0-90%) 5 sec

Zero Drift +1%

Span Drift +1%

Linearity 1%

Resolution Less than 1% of full scale
Output 0-100 mV

Range 0-500, 0-1500, 0-2500




Co = Effluent gas concentration, dry basis, ppm

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

Coo = Actual concentration of the upscale calibration gas, ppm

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

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

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

Traverse point locations and exhaust gas velocity, molecular weight, and moisture are
determined following SCAQMD Methods 1.1, 2.1, 3.1, and 4.1, respectively. Data collected
from SCAQMD Methods 1.1 through 4.1 are used to calculate stack gas flow rate. Method 1.1
outlines the procedures for choosing the proper traverse points, while Method 2.1 provides the
methodology for measuring pressure differentials at each traverse point and calculating the stack
gas velocity. For this test, the exhaust gas molecular weight will be determined per Method 3.1
using Method 100.1 data. Exhaust gas moisture content is determined following SCAQMD
Method 4.1 procedures.

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 2.1, a calibrated Type $S pitot tube and thermocouple are used, in conjunction
with an inclined manometer or magnehelic gauge to measure exhaust gas velocity pressure and
temperature. From this data, the exhaust gas velocity is calculated using standard equations.

Exhaust gas moisture content is measured gravimetrically following Method 4.1 procedures,
Using a standard impinger train, exhaust gas sample will be collected within a 3 foot radius of
the center of the stack. At least 21 standard cubic feet of sample gas will be collected at a rate

less than Q.75 cubic foot per minute.




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 +25°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 samplie 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, ROG 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 wili 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 TCA/FID. The TCA/FID
procedure described in Section 5 of SCAQMD Method 25.1 requires injection of an aliquot of
sample gas into a gas chromatograph/flame ionization detector (GC/FID) unit, where the CO,
carbon dioxide (CO,), and methane are separated from the ROG present in the sample. The
methane concentration is determined with a FID. The GC is back-flushed to recover the ROG,
and the back-flush sample is subsequently oxidized and reduced to methane. The concentration
of ROG (now in the form of methane) is then measured with an FID. Laboratory analyses will
be performed by a certified laboratory, within 72 hours following sample collection.

3.6 SCAQMD Draft Method, Ammonia Slip Measurements

Ammonia slip samples will be collected and analyzed following SCAQMD "Draft Method
207.1, Analytical Procedures for Determining Ammonia and Ammonium Compounds from
Stationary Sources.” A copy of this method is provided in Appendix E. To collect the ammonia
slip sample, Acurex Environmental will follow the general sampling procedures specified in

SCAQMD Method 5.2, with the following exceptions:
® No heated filter or probe will be used. Instead, a teflon sampling probe will run
directly from the source to the first impinger.
® Immediately following the post-test leak check, the impingers will be capped and the
sample line rinsed with 0.1 N sulfuric acid. The probe wash will be added to the
impinger catch and rinsate for analysis.

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

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

12




SECTION 4

ACUREX ENVIRONMENTAL QUALITY ASSURANCE PROCEDURES

There are several internal quality control/quality assurance (QA/QC) procedures that
Acurex Environmental routinely implements to ensure accurate and representative results. These
procedures are discussed briefly here, and include stringent internal QA audits and data
validation requirements, rigorous sample chain of custody procedures, and the collection of
adequate QA samples.

4.1 Internal QA Auditing and Data Validation Procedures

Key elements of the standard Acurex Environmental QA auditing procedures include:
sample recovery ﬁnd 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
in terms of data quality requirements specified by the applicable method.

4.2  Sample QA 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 1s affixed to the field data sheet

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

13




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

® Examination of samples at each transfer point for integrity (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 10 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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APPENDIX A
PERMIT TO CONSTRUCT, APPLICATION NO. R-249462
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 East Copley Drive, Diamond Bar, CA 91765 i’%’l’”"‘ﬂj’a""-
-249
PERMIT TO CONSTRUCT Page 1

Graoted as of February 10, 1992

Legal Owner ID 017533
or Operntor: SOUTHERN CALIFORNIA EDISON COMPANY
: POST OFFICE BOX 800 -
2244 WALNUT GROVE AVENUE

ROSEMEAD, CALIFORNIA 91770
ATTN: PETER R. WELSING

Equipment Location; 21730 NEWLAND ST, HUNTINGTON BCH., CA 92646

The equipment deseribed below and as shown on the approved plans and specifications are subject 1o the
special condition, or conditions listed,

Equipment Description:

ALTERATION TO AN EXISTING UTILITY BOILER NO. 1, PERMIT NQ. 000686, BY THE ADDITION
OF AN UREA INJECTION SYSTEM CONSISTING OF:

1. TWO 7 1/2 H.P. UREA CIRCULATION PUMFPS (P-101 A & P-102 B), SERVICING TWO UREA
STORAGE TANKS (TK-101 A AND 101 B), 30,000 GALLON CAPACITY EACH, IN COMMON

. WITH UNIT 2.

2. TWOS$ H.P. WATER DILUTION PUMPS (P-103 A & P-105C, SPARE).

3 TWO 2 H.P. UREA INJECTION PUMPS (P-106 A & P-108 C, SFARE), IN COMMON WITH
UNIT 2.

4, A THREE LEVEL UREA/WATER/AIR NOZZLE SYSTEM CONSISTING OF:
A) LOOP §; '

a. NOZZLES A, B, C, AND D LOCATED AT AN ELEVATION OF 850", FRONT

WALL. -
b. NOZZLES A, B, C, AND D LOCATED AT AN ELEVATION OF 85-0", REAR
WALL.
B) LOOP 2;

NOZZLES A, B, C, AND D LOCATED AT AN ELEVATION OF APPROXIMATELY 95-
0", FRONT WALL.

C) LOOP3:

NOZZLES A, B, C, AND D LOCATED AT AN ELEVATION OF APPROXIMATELY
107-0°, FRONT WALL.

ORIGINAL
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- Y 21865 East Gopley Drive, Diamond Bar, CA 91765 ﬁ%ﬁ?&; >
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Conditions:

1. OPERATION OF THIS BOILER SHALL BE CONDUCTED IN COMPIIANCE WITH ALL
DATA AND SPECIFICATIONS SUBMITTED WITH THE APPLICATION UNDER WHICH
THIS PERMIT 18 ISSUED UNLESS OTHERWISE NOTED BELOW.

2 THIS BOLLER SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD OPERATING
CONDITION AT ALL TIMES.

3. THIS BOILER SHALL FIRE NATURAL GAS ONLY, EXCEPT AS ALLOWED BY RULE 1135
' WHEN FUEL OIL SHALL BE FIRED,

4. FUEL OIL SUPPLIED AT THE BURNERS OF THIS BOLLER SHALL CONTAIN 025
PERCENT OR LESS SULFUR BY WEIGHT.

5. THE MAXIMUM EMISSIbN RATE OF OXIDES OF NITROGEN (NO,) EMISSIONS, AT THE
EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEED 200 PPM, DRY
AND CORRECTED TO 3% OXYGEN (0,), WHEN FIRING NATURAL GAS,

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

6. THE MAXIMUM EMISSION RATE OF OXIDES OF NITROGEN (NO,) EMISSIONS, AT THE
EXHAUST STACK, AVERAGED OVER ONE HQUR, SHALL NOT EXCEED 290 PPM, DRY
AND CORRECTED TO 3% QXYGEN (04), WHEN FIRING FUEL O1..

THIS NO, LIMIT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT FPHASE. A
SUBSEQUENT LOWER NO, LIMIT MAY BE ESTABLISHED AT THE PERMIT TO
OFERATE PHASE DEFENDING ON SOURCE TESTING RESULTS,

7. THE MAXIMUM CONCENTRATION OF CARBON MONOXIDE (CO) EMISSIONS, AT THE

EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEE PM, DRY
AND CORRECTED TO 3% OXYGEN (03), 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.

ORIGINAL
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SOUTH COAST.AIR QUALITY MANAGEMENT DISTRICT

21865 East Copley Drive, Diamond Bar, CA 81765 I{PI'“““ No.
PERMIT TO CONSTRUCT Pacs

10.

1L

14.

THE MAXIMUM CONCENTRATION OF AMMONIA (NH3) SLIP DURING UREA
INJECTION, AT THE EXHAUST STACK, SHALL NOT EXCEED 20 rPM, CORRECTED TO
3% DRY OXYGEN (07) AND AVERAGED OVER ONE HOUR, FOR BOTH NATURAL GAS

AND FUEL OIL FIRING.

THIS NH3 LIMIT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT PHASE. A
SUBSEQUENT LOWER NHj3 LIMIT MAY BE ESTABLISHED AT THE PERMIT TO
OPERATE PHASE DEPENDING ON SOURCE TESTING RESULTS, '

THE CONCENTRATION OF UREA IN THE UREA/WATER SOLUTION INJECTED INTO
THIS UTILITY BOILER SHALL CONTAIN N’O MORE THAN THIRTY-FIVE (35) PERCENT

UREA BY WEIGHT.

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

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

THE OPERATOR QF THIS UTILITY BQILER SHALL MAINTAIN RECORDS QF THE
CONCENTRATION OF UREA IN THE UREA/WATER SOLUTION FOR THE VARIOUS
BOILER LOADS. THE MANNER OF RECORD KEEPING SHALL BE APPROVED IN
WRITING BY THE DIRECTOR OF THE COMFPLIANCE DIVISION. ALL RECORDS SHALL
BE RETAINED FOR A PERIOD OF TWO YEARS AND BE MADE AVAILABLE TO
DISTRICT PERSONNEL UPON REQUEST.

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

ONCE THE INSTALLATION AND TESTING OF THE UREA INJECTION SYSTEM HAS
BEEN COMPLETED, SOUTHERN CALIFORNIA EDISON (SCE) SHALL SUBMIT TO THE
DISTRICT BY AUGUST 31, 1992, A FINAL REPORT CONSISTING OF THE FOLLOWING
INFORMATION:

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

B. A QUANTITATIVE ANALYSIS OF THE EFFECT OF UREA INJECTION ON THE
EMISSIONS OF CO, NO,, NHj, ROG, AND PARTICULATE MATTER AT VARIQUS
BOILER LOADS AND UREA INJECTION CONDITIONS. THIS ANALYSIS SHALL
INCLUDE SOURCE TESTS CONDUCTED UNDER THE FOLLOWING CRITERIA:

1) SOURCE TESTING SHALL BE CONDUCTED WTITHIN 60 CALENDAR DAYS

: AFTER NORMAL OPERATION OF THIS BOILER HAS BEEN ESTABLISHED

WITH ITS ASSOCIATED UREA INJECTION SYSTEM, BUT NO LATER

THAN 180 DAYS AFTER INITIAL START-UP OF THE BOILER WITH ITS
ASSQCIATED UREA INJECTION SYSTEM,

ORIGINAL
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L J

i) THE SOURCE TEST SHALL MEASURE CO., NO,, AND O; BY USING
DISTRICT METHOD 100.1; ROG BY USING DISTRICT METHOD 54
PARTICULATE MATTER BY USING DISTRICT METHOD 547 AND NHj
SAMPLE EXTRACTION BY USING EPA METHOD 17 AND NH2 ANALYSIS
BY USING EPA METHOD 350.2.

iy THE SOURCE TESTS FOR MEASURING CO, NO,, Oj, ROG, NH; AND
PARTICULATE MATTER SHALL BE CONDUCTED AT BOILER LOADS OF
10 MW, 50 MW, 100 MW, 150 MW, 200 MW, AND 215 MW WHEN THE UREA
INYECTION SYSTEM 1S IN OPERATION FOR VARIOUS UREA INJECTION

CONDITIONS., THE SAMPLING TIME OF EACH LOAD SHALL BE AT A
MINIMUM FOR ONE CONSECUTIVE HOUR.

i) A SOURCE TEST PROTOCOL SHALL BE SUBMITTED TO THE ENGINEER
IDENTIFIED ON THE PERMIT TO CONSTRUCT NOT LATER THAN 45
DAYS BEFORE THE PROPOSED TEST DATE AND SHALL BE APPROVED
BY THE DIRECTOR OF ENGINEERING BEFORE THE SOURCE TESTS
COMMENCE.

v) A TESTING LABORATORY CERTIFIED BY THE CALIFORNIA AIR .
RESOURCES BOARD AND IN COMPLIANCE WITH DISTRICT RULE 304
(NO CONFLICT OF INTEREST) SHALL CONDUCT THE TEST.

v)  DURING SOURCE TESTING, THE FOLLOWING DATA SHALL BE
COLLECTED FOR EACH TEST LOAD OR UREA INJECTION CONDITION:

a) FUEL FLOW RATE (MMSCF/HR FOR GAS AND GAL/HR FOR OIL)
b)  AIR/FUEL RATIO AT EACH LOAD,
£) FLUE GAS FLOW RATE (MMSCF/HR) AT EACH LOAD.,
L)) UREA INJECTION FLOW RATE (GAL/HR) AT EACH LOAb.
e) UREA CONCENTRATION (%) BY WEIGHT AT EACH LOAD
f) MOISTURE CONTENT (%) OF THE FLUE GAS AT EACH LOAD.
g) BOILER EXHAUST STACK TEMPERATURE (°F) AT EACH LOAD.
h) BOILER OUTPUT (NET MW) AT EACH LOAD,
vii)  THE SOURCE TEST REPORT SHALL PRESENT ALL EMISSION DATA IN

UNITS OF POUNDS PER HOUR (LB/HR), AND PARTS PER MILLION
{(PPM), ON A DRY BASIS AT 3% OXYGEN,

ORIGINAL
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT :

. Application No.
21865 East Copley Drive, Diamond Bar, CA 91765 R{249462

PERMIT TO CONSTRUCT Page 5

C. A QUANTITATIVE ANALYSIS OF NO, EMISSIONS BEFORE AND AFIER THE
INSTALLATION OF THE UREA INJECTION SYSTEM WHILE FIRING NATURAL
GAS AND FIRING FUEL OIL (IF FUEL OIL IS AVAILABLE). SUCH AN ANALYSIS
SHALL COMPARE THE NO, EMISSIONS DATA, IN PPM (DRY CORRECTED TO 3
PERCENT OXYGEN), OVER A ONE HOUR BASIS, FOR ANY SEVEN (7) DAYS OF
OPERATION BEFORE AND AFTER THE INSTALLATION OF THE UREA
INJECTION SYSTEM. EACH DAY OF OPERATION SHALL BE FOR A TWENTY-
FOUR (24) HOUR PERIOD. THE AVERAGE UTILITY BOILER LOAD SHALL
ACCOMPANY EACH NOy DATA POINT. THE DATA SHALL BE SUBMITTED IN
TABULAR FORM CONTAINED ON A 3.5" DISKETTE THAT IS FORMATTED FOR
LOTUS 123.

15, THE OWNER OR OPERATOR OF THIS BOILER SHALL INSTALL, OPERATE, AND
MAINTAIN IN CALIBRATION AS REQUIRED BY RULE 1135, A CONTINUOUS EMISSION
MONITORING SYSTEM (CEMS) FOR NO, AND A REMOTE TERMINAL UNIT (RTU) FOR
DATA GATHERING THAT HAVE BEEN APPROVED BY THE DIRECTOR OF THE
AFPLIED SCIENCE AND TECHNOLOGY DIVISION TO DEMONSTRATE COMPLIANCE
WITH THE DISTRICT-WIDE DAILY LIMITS AS STIPULATED IN RULE 1135,

THIS PERMIT TO CONSTRUCT R-249462 SUPERSEDES PERMIT TO CONSTRUCT 249462 1SSUED
FEBRUARY 4, 1992,

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

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

This Permit to Construct is based on the plans, spzcifications, and data sybmitted as it pertains to the release of
air contaminants and control measures or reduce air contaminants. No approval or opinion concerning safety
and other [actors in design, construction or operation of the equipment is expressed or implied.

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

This Permit to Construct will become invalid if the Permit to Operate is denjed or if this application is
eancelled. THIS PERMIT TO CONSTRUCT SHALL EXPIRE ONE YEAR FROM THE DATE OF

ISSUANCE unless an extension is granted by the Executive Officer.

Byéi%‘é gé (&.@.
DORRIS M, B Y

Principal Office Assistant

DMB/mb
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'SEP 23 '93 17:86  FROM ST SOURCE COMPL-FIFTH PAGE . b2
e SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
MEMQRANDUM
DATE: August 23, 1993
TO: Ben Shaw
FROM: John Higuc@% '
. .,.
SUBJECT: Evaluay/r/nf Source Test Protocol:
' Southern Califurnia Edison
P.O. Box 360
Rosemead, CA 91770
Huntington Beuch Units #1 and #2
(A/N R-249462 and R-249463)
Requested by Ben Shaw -
(Memwo dated August 2, 1993)
REFERENCE: District Source Test Flle P93104AB
. The Evaluations Univ of Source Testing & Engineering has evaluated the subject source
| test Protncol dated July 21, 1993, for the subject cquipment located at 21730 Newland

Street, Huntington Beach, California.

‘The test protocol is " {ti yacceptable!, meaning that minor modificativn of the
existing protocol may be necessary to assure that testing is performed to Distriet standards.
The artached evaluation clarifies these modifications. ‘

Testing may proceed with the implementation of the specified modifications. Variations
from.what has been thus far upproved, without writien consent from the District, may result
in rejection of the final report. :

If there are any questions, please contact Glenn Kasal at Ext. 2271,

SM:GK
P93104AB.DOC

Attachment -

ce: . .
Steve Marinoff "
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SEP 23 'S93 17147 FROM ST SOURCE COMPL-FIFTH PAGE . B@3

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT -
APPLIED SCIENCE & TECHNOLOGY
SOURCE TESTING & ENGINEERING BRANCH

PROTOCOL REVIEW
S/T1.D.: P923104AB
COMPANY: Southern California Edison

Rosemead, CA 91770 -

EQUIPMENT: Huntingtan Reach Units #1 and #2
(A/N R-249462 and R.249463)}

LOCATION: 21730 Newland Street
’ . Huntington Beach, CA 92646

EVALUATE: NOx, CO, O3, ROG, Ammonia, Particnlate Matter
REQUESTQR: Ben Shaw/ Darren Siroud

TYPE EVAL: CEMS CEMS CEMS S
C O APPL (3 frovr. RPRT. .
: : PERF. R:
I3 pror. L rerT O

LI The document indicauted above has been reviewed by the Evaluations Unit staff and
has been determined o contain sufficient information, as Frcscmcd (see
Discussion/ Remediation below for specific instructions, if any).

L] The document indicated above has been reviewed by the Evaluations Unit staff and
has been determined to contain insufficient information, or requires further
cxplanation, in the following area(s) (see complete Discussion/Remediation below):

Completeness of Application/Protacnl/Report.

Representativeness of Data & Process.

Rule/Permit Fulfillment. .

Sampling & Analytical Methods.

Quality Assurance

EREEIRIRINN

Calculations.
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DISCUSSION
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2)

3)

Procedurq§ and schedule for calibrating thermocouples, pressure measurement
devices, pitot tubes, and gas meters shall in accordance with Chapter IT1 of the
District Svurce Test Manual. ‘

'NOx, C0O, Oz, and ROG shall be sampled concurrently. Moisture content shall be

measured during the gas sampling.

The sensitivity of the differential pressure gauge for the velocity measurement

device shall conform with Section 2.1.2 of District Method 2.1.

Rule/Permit Fulfiliment

1)
> 2
i”?
@
(,,\\
w7
4)

ROG and ammonia slip measurements shall be sampled for one consccutive hour
to satisfy Permit Condition 14(B)(iii), ruther than for 30 minutes as proposed by
the protocol. ' B

ROG shall be sampled using SCAQMD Method 25.1 10 satisty Permit Condition
14(B)(ii}, rather than using SCAOMD Drafi Method 25.2 as proposed by the
protocel, In addilon 1o ROG. the gas sample shall be analyzed and repaoried for
carbon dioxide, methane, and carbon monoxide as outlined by SCAQMD Method

25.1,

Test procedures identified in Tuble 2-1 of the protocol should be performed at 10
MW. 50 MW, 100 MW_ 150 MW, 200 MW and 215 MW to satsfy Permit
Condition 14(B)(ii1).

In addition to the process data identified in Scction 2 of the protocol, process data
listed in Permit Condition 14(B)(vi) of the.application shall also be included with
the test results.

Acurex proposes tu test only one unit for particulates. However, since both
applications require paniculate testing, a test for one of the units would not fulfill
the particulate testing requirements for the other onit. '

Sampling & Analytical Methods

1)

2)

.3)

Exhaust flow shall be calculated using the Flue Factor Method (Distrlct Source
Test Manual, Chapter 10, Section 2). Reference point velocities shall be recorded
at five minute intervals.

Since ammonia is.present in the exhaust, a molvbdenurmn NQ2 to NO converter will
be necessary., .

For particulate sampling using District Method 5.2, the glass fiber filter is to be
maintained between 180°-200PF, rather than 248 + 25°F as specified in the
protacol,
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4)

Should stratification exceed 10 percent, multipoint gas sampling shall be used at
every other traverse Foint. as required By SCAQMD Method 5.1 for particulate
matter. These sampling procedures shall also extend to ROG and ammonia
testing should stratified conditions exist,

General Continuous Gas Monitoring Requirementy )

The District requires continuous gas monitoring cquigmcnt employing samnple extraction

and conditioning, und electronic detection, 1o be con

ucted strictly according to District

Method 100.1, with the emphasis upun representativeness, documentation, and quality
assurance. This includes, in part:

1,

[N ]

A

SEP 3@ '93

Gas analyzers must meet minimum acceptable standards for method of detection,
sensitivity, noise, precision, linearity, and interference (see TABLE 100.1-1 for
details). Also, the gas sample exiraction and conditioning equipment 3probc, filter,
puiRp; conditioner, congective plumbing, etc., and data acquisition and logging
eggi{;mcm stiall meet minimum acceptable specifications, as described in Method
100.1,

- The entire sampling system for continuous gas monitoring instruments should be

leak checked before and after cach test run by evacuating the System to a
minimum. of 20" in. Hyg vacuum, and plugging for a period of five minutes. The
resultant loss of vacuum can not exceed 1" Hg during this period,

. Calibration of all analyzers must be accomplished at zcro, mid span (40-60% of

full scale range), and high span (80-95% of full scale range). The lowest o
practicable range should be selected for monitoring, so that the measured emission
values are within 20-959% of the range. If a significant amount of the daia are

outside of this range, the data may be rejec:tef-f, depending upon the application.

The calibration gases must be certificd according 10 EPA Protocol Number 1, or

certified to an analytical accuracy of £ 1% and be NIST traceable (except cal gases
used for system bias check). Generally, if cal gases are more than 18 months ojd,
they must be recertified (superblends, 6 months).

A calibration error check, and zero/span drift check mnist be performed before
and after each 1esi run. Calibration error must be Jess than + 2% of the range of
measurement for zero, mid, and high range calibration gases. Zero/span drift
must be less than + 3% of the range of measurement.

A system bias check must be performed before and after each 1251 run by
aliernately introducing cal guses to the entire sampling system, then 1o the gas
analyzer(s), for comparisun. The difference can not exceed + 5% of the analyzer
range. :

- Semi-annual analyzer cenifications consisting of linearity plot, catibration curve,

response time, interference response, and NO7 to NQ converter cfficiency, must
be furnished with the other calibrations to satisfy Q/A documentational
requirements,

NOx measurement must bé performed in the NOx mode of the analyzer. An NO»
10 NO converter is required if NQ7 constitutes 5% or more of the total NOx in the

12:13 /18 382 97348 PAGE . 096
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10.

11,

12

13.

saumple stream, or the rule or permit condition requires "NOx” monitoring. The.
NQO7 to NO converter must be at least 90% cfficient (as demonstrated tc;}: EPA
Meﬁmd 20, SecL.. 5.6). "The converter should be high temperature (650C7)
stainless steel, if no NH3 is present. If NH3 is present in the sample stream, then a
low temperature (3500(:7) molybdenum caralyst must be used jn the convericr,

The connective tubing from the probe to the sumple conditioner must be heated

above the dewpoint and the dewpoint reported. he sample conditioner must be

able to maintain a dewpoint temperature below 35 Y, A particulate filter, as :
described by District Method. 100.1, shall also be installed. Co ) ,

Data recorder resolution must be at least 0.5% of the range of measurement, A
data point for each contaminant/diluent manitored must be recorded at least
once/minute. Anglog chart recorders must have-a minimum 10-inch chart width.

All facets of testing must be continuously recorded. This includes the 3-point
calibration, system bias, calibration crror. and zero/span drift checks, which must
precede and conclude each tast run.

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

-lacatlon/source -range changes

-operator initials -range ol measurement
-date/runving times -calibrations

-actual test interval -cal gus conceptration/cyl, no.
-tontaminant/diluent -range of calibration

When more than one gas trace is shown on a chart, the individual traces must be
distinguishable by color coding or snmce other means (original charts may be
subrnitied, and rewrned following evaluation). Jf 4 gas measurement range has
been "offset” from zero, or zero has been "runsposed to the right side of the
recorder chart, it must be clearly identified.

Guseous measurements must be conducted a minimum of 60 continvous minutes
at each load or specified candition, afier 1he readings have stabilized.

&po

The final Source Test Report must include the following data:

1.

A summary of the Source Test results, including applicable rules and permir

- conditions (sbow allowable stundards) and source 1est data computed so as 10

SEFP 32 '93

salisfy these requirements.

A brief process description. Indicate equipment operation during testing; as well
as any other informatton which may influence the final reporr.

A simple schematle dlagram of the process, showing-the sampling location, with
rcspect to the upsuream and downstream flow disturbances. Also include a cross-
sectional diagram of the stack or duct at the sampling [ocation, depicting the
sampling points with respect to compass direction, -

12:14 B18 30z 9730 PAGE. P37
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4,  The sampling and analyticul procedures. Be specific about all aspects of sampling
and analysis. Include diagrams of test equipment and methods. -

W

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

6.  Calibration data regarding all sumpling and measuring equipment utilized during
westing (see District Source Tesling Manual, Chapter i1 or
"Quality Assurance Handbook For Air Paltution Measurement Systems”, Vol. 111,
U.5. EPA-600/4-77-0276).

7. A derailed chain-of-custody sheet containing ull pertinent test equipment
documentation from lab to field and buck to the lab, including any change of hand
in between. - :

REMEDIATION

Testing may proceed as described in the prutucol with the impletentation of the measures
discussed in this evahaation. -

The above measures must be implemenied in the test protocol prior 10 testing.

Madifications to the approved protoco), without written consent from the District, may
result in rejection of the final report.

EVALUATOR: Glenn Kasaj ‘EXT: 2271 DATE: August 23, 1993
. P93104AB.DOC

-
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TELEPHONE CONFERENCE RECORD FIWE GATE
/, fré / ¢.3

0:30 AM
PROJECT / &
e  Huntingron Beacst Unirs / 51’ 2 UREA COMPLIANCE TESTING
AURAIECT
_SPURCE 7’57 2ETAILS o
CONFEREES TELEPHONE AGENCY
Mige EE;MPC&IM DARREN STROVD [ 50%’"40)

SUMMARY

_Airiguss PTC.Ts p-g4744d £ R-249463 peguiee
Source JESTING AT 10,50 100,150, 200 £ &/5 MW
AND PARTICULATE TESTING oN Ba7H LN ITS /#‘JJ
MR STRIVD AGREED THAT TESTING AT Low , MID £ FUlL
LOAD ON BOTH UNI!TS AND PARTICHLATE 7EST/NG oN
ONE _UNIT™ oMLY, WoVld BE AePTABLE. ALso THE
LowW LOAD CONDITION swall BE DEFINED AS THE LIAD
WHERE UREA INTECTON 15 FIRST PUT IN7D SERVAE .

HIGHLIGHTS

ADDITIONAL COMMENTS

CONFERENCE

ACTION REGQUIRED

(Cc: PP WELSTNG PREPARED PAX
. DAaRREN STROUD WW W
Y5181300 4032

¥ ma-ae NEw 1/7%
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PROJECT
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SUBJEGT

| Spurct TEST DETANS

CONFERERES SCE TELEPHONE AGCHNCY )

Mk L LSOARPCESA GLéN fnsa /i (s5¢APMD

SUMMARY

THE "BELow TEMS WERE DISCUSSED £ AGREED  7d:
1) ROG - Mernop o810 ranss 4 TRARS. Do wnoT NEED TO BE

_AVRLY 2ED wiThIN JR HolRS 07, SHOULD RE ANALYZED
WITHIN 1-2 weEics ., | PR
v?) Onty oNE (/ HE) ROG TE£EST 4 P&;E’Ad&é'i WITH Tl
SETS oF TANKS 4 TOAPS NeehBE PEPOBMED & £ACH

TEST LIND ¢ TTON - | '
. 3)dncy @f_-é/"f'/f) NHy S2L1P TEST NEED BE PERFIPMED

' AT EACH TEST CoMBITION wiTH URLER IN~SELVICE .

) THE ROG, NHs TESTS SHALL BE CONCORPENT wiTr
| THE | ONE-HOUR CEM GASEOUS TEST RUN
5) ExuAUST FLIW MEASYREMENTS sHALL AlLSo BE LoneuprENT]
wirH ONE-HEVE (EM, RO& NH 3 TEST RoNS . LoD csx-/'u.c'
BE SAMPLED FOE ONE-HoIR . LF VELOLITY MEASULEMENT.S
DO No7 SPAN THE ONE-HIVE 7ES7 RUN FLUE FACTOR
METHOD REFERLENCE PoNT VEZ(_PC/T/E.S A7 /J_-‘T‘MWU?"E
INTERVELS FOR. THE LEMAMNDER odF THE mMovR . SHALL
BE RECIRDE])

ACTION REQUIRED

H1GHLIGHTS

CONFEREMNCE

. R WESIHE Lafgél o |

GLENN KASA I : (//,)300?_4&32‘

ECE Ew-Me RRW 37S
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APPENDIX C

STACK DIAGRAM ILLUSTRATING SAMPLING PORT LOCATIONS
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HUNTINGTON BEACH UNIT NO. 1
Top of Stack

Distance B - 111 feet J/

Ports Stack I.D. 246 in. at Port Height
Port Height ____'—./i\,

T
NI =0

H1NRBEE

|

—i
LT TTTTT

[ \ Distance A *** feet
214 feet ]
[ ]
| J
r.ln IJI:J
== j
J,: l l Flue Gas Ducted
- to Exhaust Stack
/;\ -+—— Air Flow
Y Top of Asphalt —
. Duct Diameters Upstream From Flow Disturbance {Distance A):
Duct Diameters Downstream From Flow Disturbance (Distance B): 5.4 diameters
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RECORDS SUPPORTING SCAQMD METHOD 100.1 MEASUREMENTS
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SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 82507
TELEPHONE (714) 653-6780 » FAX (714) 653-2430

4
]
-
REPORT OF ANALYSIS

NIST TRACEABLE GAS MIXTURES

ACURQ1
TO: CHAD GARRETTSON DATE: ©2/19/93
ACUREX
4879 E LA PALMA AVE
STE 281
ANAHEIM, CA 928@7-

CUSTOMER ORDER NUMBER: EV4@239% PAGE 1

<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>
' NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION(V/V) REFERENCE STANDARD

CCee796 Oxygen 17.24 + 2.17 % SRM 2659
Nitrogen Balance

ccecsil25a Oxygen 9.14 + 9.09 % SRM 2658a
Nitrogen Balance

cczs8267 Oxygen 4.20 + 0.04 % ' SRM 2658a
Nitrogen Balance

ppm = umole/mole $ = mole-%

The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standarde listed above.

Where indicated, vo etrfic and gravimetric reference standards are traceable thru use
of our analytical Bdlancdld NIST Report No. MMAP 232.89/202491.

Analyst: Approved:

M.S. Calhoun

e e ——

—— s

J.T. Marrin

The only liability of this cozpany for gas which faila to comply with this annlysis shall be replacement or reanalysis thersof by the

coppany without extra cost.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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Customer .-ii\‘-'-.. .
ACUREX CORPORATION - -
CHAD GARRETSON LE
4879 E LA PALMA AVE s
SUITE 201 o
ANAIIEIM CA 92807
ANALYTICAL INFORMATION

Assay Laborntory
Scott Specialty Gasa
2600 Cajon Boulevard Wi
San Bemardino, CA 924

oo ;-

) Purchue Order NV303718C
Scott Project # 02278834002

Ceitified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Sed:xon Number3.04 =

Cyilnder Number
...Cylinder Pressure

AALS362
950PSIG

Certification Date * {00593
Previous Cerﬂﬁcat!g_u Dates

Certified Concentrltlon ’ .{
91. 87PPM " ..

e R
12-30-91

Acid Riln E:p.

General Exp.10-05-95

A'r;ul!ﬁ- tical i]ﬁnemlng'
] :__tl?.‘ P_ilS_T.leamble

Expiratlon Dlle
09-94

v,

Cylinder Number ~~ - _ Concentration
ALM33883 ° .- * " 99.20PPM

Last Date Callbrated Analytical Principle
07-2693 ' . Chemi-Luminescent

Previous Certification

Third Triad Annlysis SEE

Calibration Curve

E | Avg. Cone, orCosd Cyl.
i,siﬂlfums 1P THIS FRODUCT 1S ussn FOR ACID RAIN coum.mcs.mz ACID m\m DATE mu ABOVE A.PPLIBS m. QCET

EXPIRATION DATE APLLIES. ;.‘,

* | Date:12-30-91 -:;y . Response Unitemy .. .-, Date:10-08.93 |, _ RﬂpuucUnﬂsm i Conou:tnunuﬁ Ax+B
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$ CERTIFICATE OF ANALYSIS #
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(NS TECHNOLOGY DRIVE SUITE F213 CUSTOMER ORDER ND :
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ORDER DETAIL SE@ ¢

REMARES : GAS MIXTURE(S) LISTED BELOW ARE TRACEABLE TO NIST CLASS S
WEIGHTS AND/OR NIST BAS MINTURE STANDARD REFERENCE MATERIALS
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FRIMARY GAS MIXTURE : CARBON MONDXIDE IN NITROGEN

ANALYSIS BAR COMPONENT CONCENTRATION  ANALYTICAL . UNIT OF
BATCH NO_ __DATE__ _CODE_ CYLINBER_NO REQUESTED REGUESTED RESULT MEASURE
12293 12/20/93 BONRZ29 SGRACOTING CARBON MONDXIDE 250 230 MGLAR PPN
I Ni trogen ' BALANCE
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6531 BOX SPRINGS BLVD. * RIVERSIDE. CA 92507
TELEPHONE (714) 653-6780 » FAX (714) 653-2430 .

El'l SCOTT-MARRIN, INC.

REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

ACURO] .
TO: CHAD GARRETTSON DATE: 02/19/93

ACUREX

4879 E LA PALMA AVE

SUITE 201

ANRHEIM, CA 92807-

CUSTOMER ORDER NUMBER: EV402392 PAGE 1

€L ICHCFCHCICI IO ICIC IO P DI I ICIC I I I I P I I D DI P ICIL B DTS
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD
CcCCcC288992 Carbon Pioxide 17.75 + 0.18 % SRM 1675b
: Nitrogen Balance
ccemzan carbon Dioxide 9.89 + 8.10 % SRM 1675b .
Nitrogen Balance
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, : and gravimetric reference standards are traceable thru use
of our analytic NIST Report No. MMAP 232.09/202491.

Approved: W ' . T

M.S. Calhoun / J.T. Marrin

The oply liability of this company for gas vhich falls to comply with this analysis shall be replacemsnt or reanalysis thersof by the

company withoat extre cost. .
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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APPENDIX D-4

STRATIFICATION TEST TRAVERSE POINT LOCATIONS
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APPENDIX D-5

SEMI-ANNUAL INSTRUMENT CALIBRATION RECORDS
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APPENDIX D-6

DATA LOGGER OUTPUT
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2

“'»‘»M-A&

215MW CO2 NOX - CO
754 9.75 47.63 263.9
755 9.66 47.7 262.7
756 9.69 47.71 263.6
757 9.74 47.74 297
758 9.67 47.71 4495
759 9,72 47.73 469.6
800 9.68 47.75 456.2
801 9.72 47.76 449.4
802 9.69 47.78 452 4
803 9.74 47.77 451.9
804 9.74 47.81 4517
805 9.74 47.8 347.1
806 5.463 23.28 206.3
807 —~0.029 -0.167 3.127
808 0 -0.203 —-1.041
809 -0.004 ~0.205 -1.035
810 6.533 34.2 91.3
811 9.69 47.63 253.4
812 9.68 47.72 2526
813 9.73 47.76 2527
814 9.66 47.77 251.7
815 9.66 47.81 2527
816 9.65 47.78 2513
817 1453 77.5 316
818 17.67 928 446
819 17.7 93 446.3
820 17.74 93 4498
821 17.71 93.1 4511
822 17.7 93.1 453
823 17.71 931 4511
824 17.7 38.54 340
825 14.68 0.176 4121
826 1.298 0.02 0.056
827 0.371 —0.049 0.012
828 0.223 —-0.088 0.014
829 0.168 —0.131 ~0.439
830 0.15 .-0.128 —-0.434
831 0.199 -0.123 —0.482
832 0.103 -0.143 —0.493
833 0.056 —0.151 —0.459
834 0.047 ~0.157 —-0.461
835 0.067 ~0.167 -0.49
836 0.056 -0.185 —0.485
837 5117 47.89 96
838 8.58 74.8 406.4
839 5.669 49.66 4341
840 0.047 0.044 38.91
841 0.085 0.005 ~—0.032
842 0.083 —-0.043 -0.333




215MW co2 NOx . . CO

843 0.123 —0.061 -0.514

844 0.127 -0.096 -0.518

845 0.058 -0.131 —-0.479

846 0.045 -0.02 0.107

847 0.094 -0.121 1,856

848 0.06 5.749 0.282

849 —0.004 —0.064 1.695 o
850 0.056 —0.186 —0 006 %}/,c, Voo
851 0.009 -0.187 -0.016

852 -0.011 -0.087 0.162

853 0.002 -0.165 0.963

854 0.016 ~0.19 1.008

855 0.016 -0.2 0.945

856 1.946 —-0.202 1.283

905 0.076 -0.104 208.4

906 0.125 -0.065 24.04
907 0.112 —0.078 9.54
908 0.087 -0.133 -0.51
909 0.065 --0.098 —-0.441
8910 0.658 7.4 7.99
911 8.74 78.3 370.3
912. 8.83 78.5 4449
913" 8.83 78.6 473.2
914 8.85 78.4 464.9
915 8.84 78.7 461.5
916 8.86 78.7 463.7
917 8.99 78.5 446.2
818 8.81 78.6 486.1
819 8.79 78.5 457.5
920 8.68 78.5 478.5
921 8.87 78.6 460.5
922 8.85 787 4779
923 8.83 79 440.6
924 8.82 78.9 4848
925 8.8 79.5 418.2
926 B.87 79.2 402
927 8.82 79.2 431
928 7.91 67.94 41041
929 -0.112 0.393 89.8
+930 6.911 65.33 162.1

931 8.84 . 787 427.8




215MW

932
933
934
935
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
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020

co2

8.84
8.19
B8.66
8.79
8.84
8.21
8.32
8.84
8.78
8.85
8.8
8.67
8.78
8.81
8.49
8.44
8.83
8.84
8.8
8.82
8.85
8.85
8.8
B.8
8.65
8.83
8.82
8.86
B.52
8.83
8.84
8.63
8.81
8.79
8.79
8.82
8.76
0.679
0.069
0.092
0.056
0.063
2.465
8.75
8.85
8.85
8.85
8.7
B.85

NOx

79
79
79.4
79.2
79.6
79.1
79.1
79.5
79.6
79.2
79.3
79.4
79
79.3
79.8
79.6
79.4
79.6
79.1
79.3
79.2
79.4
79.2
79.2
79.4
79.4
79.6
79.4
79.4
79.4
79.1
79.1
79.2
79.4
79.3
79.3
79.1
2.879
0.326
0.261
0.203
0.176
23.75
76.7
76.8
77.2
77.4
77
76.5

CcO

432.6

443
430.7
426.4
403.3
395.3
433.5
374.9
358.6
4009
3954
377.4
385.7
405.7

398
356.7
408.4
331.1

427
378.4

374

407

355
370.6
381.4
389.9
380.1
373.3
386.8

408
3747
399.3
362.9
386.9
357.2
4122
408.6
162.4
0.054
0.047

-0.045

0.028
14.85
3135
359.3

342

344
347.3
328.2




215MW

1021

1022
1023
1024
1025
1026
1027
1028
1029
1030
1031

1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

1042
1043
1044
1045
1046
1047
1048
1049
1050
1051

1052
1053
1054
1055
1056
1057
1058
1059
1100
1101

1102
1103
1104
1105
1106
1107
1108
1109

Ccoz

8.79
8.85
8.89
8.81
8.86
8.79
8.81
8.87
8.88
8.85
8.9
8.85
8.86
8.92
1.582
0.107
4.875
8.85
8.87
8.83
8.75
8.78
8.86
8.85
8.85
8.85
8.85
8.89
8.86
8.85
8.85
8.89
B.77
8.78
8.85
8.86
8.57
2.326
5.742
0.118
0.067
0.069
0.069
0.068
0.069
8.38
8.76
8.84
8.83

NOx .

77
76.7

© 76.7

76.7
76.5
76.5
76.9
76.9
76.9
77.5
76.8
771
77.2
77.2
10.58
0.396
44,92
76.8
77.2
77.4
77.4
77.2
77
77.1
77.2
76.7
76.8
77.1
77.3
77
77.4
77.6
77.3
77.3
77
77.7
77.2
20.24
48.36
0.529
0.41
0.343
0.304
0.264
0.852
75.5
77.2
76.8

- 77.2

CO

355.4
331
334.2
361
332.4
404
390
3325
355.1
293.9
361.2
348.5
320.1
346
168.6
0.588
85.1
379
333.5
345
344.7
335.2
367.6
334.3
371.1
385.5
353.5
346.1
380.1
351.7
349.9
327.7
337.3
337.8
335.4
338.7
348.1
232.4
205.7
28.75
0.426
0122
-0.112
-0.47
0.589
238.5
3515
339
365.5




215MW CcO2 NOx cO
1110 8.85 77 370.4
1111 8.83 77.6 335.4
1112 8.85 77.4 3227
1113 8.85 77 371.2
1114 8.86 77.2 384.1
1115 8.84 77.5 359.1
1116 8.85 77.6 324.8
1117 8.88 77.2 317.8
1118 8.84 77.2 378.9
1119 8.78 77.4 360.4
1120 8.88 77.6 351.1
1121 8.79 77 365.7
1122 8.84 77.3 342.7
1123 8.77 77.3 375.6
1124 5,838 48.51 337.9
1125 0.013 0.085 23.25
1126 0.034 —-0.1 -1.115
1127 0.011 ~0.14  -1.219
1128 0 -0.143  -1.237
1129 0.011 -0.167  —1.232
1130 -0.054  —0.177 -1.17
1131 -0.042  -0.186 —122
1132 —006 -0187 -1.355
1133 5.12 23.21 46.23
1134 9.67 47.25 247.2
1135 9.65 48.01 252.1
1136 9.69 48 251.2
1137 9.66 48.05 2527
1138 9.67 48.06 250
1139 12.06 66.59 268.4
1140 17.72 92.9 137.4
1141 17.69 93.4 —0.414
1142 17.75 93.4  -0.522
1143 17.75 93.4 163.8
1144 15.94 53.4 453.4
1145 8.85 93.4 451
1146 8.9 93.5 453.7
1147 8.84 93.5 451.9
1148 8.8 84.4 430.1
1149 8.54 78.1 398.5
1150 7.77 76.8 258.6
1151 0.57 59.71 0.627
1152 0.288 17.9  -0527
1153 0.107 2958  —0.467
1154 0.067 1.744  —0.455
1155 0.089 1.41 ~0.532
1156 0.074 1.322  —0.458
1157 0.054 1.243 ~0.53
1158 0.085 0.915  -0.525




215MW co2 NOX co
1159 0.087 1.039  —0.449
1200 1.868 15.6 37.99
1201 0.067 0.647 38.08
1202 0.027 0.564 0.989
1203 0.018 0,528 1.00%
1204 0.002 0.512 0.82
1205 0.049 0.534 2.732
1206 0.067 0.473 1.784
1207 0.067 0.474 1.321
1208 2325 0.44 2.093

1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
v51236

4 Vs e

\

1238

1240
1241
1242
1243
1244
1245
1246
1247




215MW

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

co2

8.88
8.84
8.85
8.84
8.84
8.85
8.81
8.83
8.85
8.84
8.82
8.81
8.84
8.82
8.85
8.82
8.85
8.85
B.84
8.85
8.87
8.81
B8.77
8.82

8.8
8.84
8.84
8.84
8.84
B.82
8.87
8.85
8.88

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

NOx -

7.7

78
77.5

78
77.6
77.5
77.2
77.5
77.6
77.4
77.7
77.7
77.8
77.3
77.8
77.6
77.6
77.8
78.1

78
77.8

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

78
77.6
77.9

78
77.6
77.3
77.6
77.1
77.7
7.7
77.2

cO

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

316
3775
382.4
3721
353.7
359.7
3714
329.6
361.3
355.6
378.8
403.5
3289
346.2
336.6
3422
356.2
329.3
427.2

342
384.3
368.6
3206
358.8
370.5

362
381.7
370.9
357.3
339.8
376.2
371.4
342.8

364
390.3

313

343.2




D
O

/m;az

215MW CO2 NOx - cO
1337 8.85 77.5 381.6
1338 8.86 77.4 386.2
1339 8.83 77.4 357.3
\gm__ 8.81 77.9 3405
1341 8.83 77.6 3395
1342 4.168 32.49 245.3
1343 -~0.067 0.183 2.935
1344 —0.038 0.125 ~1.167
1345 0.058 0.099 —1.194
1346 —~0.007 0.081 —-1.362
1347 1.166 12.12 5.848
1348 9.7 46.19 221.2
1349 9.65 47.78 253.4
1350 9.65 47.73 252.3
1357 136 71.7 2087
1352 17.69 92.3 450.3
1353 17.69 92.5 453.9
1354 17.69 92.6 454.1
1355 17.68 92.5 451.7
1356 13.44 84.6 430.4
1357 8.64 77 3995
1358 8.75 77.2 3432
1359 8.82 77.5 347.9
1400 8.82 77.7 356.4
1401 8.78 77.4 329.7
1402 8.84 77.5 361.5
1403 8.85 77.4 386
1404 8.81 77.1 346.2
1405 8.85 77.3 386.6
1406 8.84 77.8 316.8
1407 8.84 77.5 388.9
1408 8.86 77.2 387
1409 8.06 77.6 3235
1410 7.04 76.9 290.2
1411 0.762 65.84 13.3
1412 0.324 24.84 —1.056
1413 0.19 3.818 —-1.188
1414 0.078 2.114 —1.166
1415 0.067 1.781 —1.154
1416 0.121 1.71 -1.179
1417 0.078 1.673 ~1.105
1418 0.076 1.649 —1.076
1419 0.067 1.457 —1.098
1420 0.067 1.232 ~1.129
1421 ~0.112 1.165 —1.098
1422 —0.058 1.256 -1.104
1423 1.704 14.44 10.26
1424 0.181 13.19 78.2
1425 - 0.047 .0.831 0.916

(04
%8

NOx  CO
723 362




65MW 02 CO2 . NOx co

321 6.267 8.05 32.1 238.8
322 6.22 7.29 31.48 200.5
e 323 16.36 0.742 26.41 18.27
324 19.98 0.286 4.743 4.546
325 20.25 0.197 0.723 7.13
326 20.29 0.134 0.365 7.48
327 © 20.31 0.107 0.307 4.875
328 20.34 0.13 0.264 3.85
329 19.79 0.384 4.955 10.22
330 2.914 0.009 ~0.35 0.32
331 0.113 0 -0542  -0.966
332 0.03 -0.002 -0552 -1.043
333 0.009 0 -0578 —0.994 Z
334 2.07 0 -0.507 —0.99
335 4.051 0.002  -0.594  —1.064
336 4092  —0.031 ~0.603  —1.064
337_-~4.102) 0.022 —-0.607 —1.073
3 338 1.27 864 -0605 —1.569
7Ml 339 0.025 96> -0598  —1.571
< 340  —0.005 0.767
At 341  -0.015 0.087
342  —-0.017 0.072
' 343 -0.02 0.029
. 344 -0.017 0
345 3.699 6.436
346 6.14 8 .
347 6.192 8.02 31.44 270.9
348 6.209 8.08 31.61 250.8
349 6.224 8.03 31.65 215.3
350 6.217 7.81  31.57 234.3
351 6.205 7.9 31.49 241.7
352 6.234 8.03 57.5 245
353 6.212 8.05 91 231.3
354 6.21 8.12 91.1 212.3
355 6.184 8.1 37.99 270.3
356 6.199 8.04 31.56 236.9
357 6.208 8.07 31 257.1
358 6.183 8.13 31.02 254
359 6.171 8.12 31.21 258.8
400 6.196 8.12 31.17 282.2
401 6.183 8.1 31.37 279.3
402 6.185 8.11 31.42 2749
403 6.224 8.06 32.02 267.4
404 6.245 8.08 32.1 226.3
405 6.23 8.06 31.58 218.1
. 406 6.244 8.05 32.08 2314
407 6.211 8.09 32.02 225
408 6.212 8.09 31.27. 238.8

409 6.188 8.07 31.46 250.8




5

¢

65MW

e
@6“’4
¢

&‘k

@l

410
411

412
413
414
415
416
417
418
419
420
421

422
423
424
425
426
427
428
429
430
431

432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451

452
453
454
455
456
457
458

02

6.221
6.22
6.223
6.219
6.231
6.197
6.252
6.223
6.215
6.214
6.212
6.225
6.204
6.198
6.212
6.216
6.199
6.219
6.202
6.243
6.22
6.213
6.206
6.188
6.187
6.198
6.206
6.218
6.243
6.232
6.239
6.2
6.143
6.151
6.181
6.191
6.2
6.216
6.232
6.222
6.213
6.204
6.224
6.209
6.179
6.193
6.207
6.21
6.216

coz2

. 8.09

8.11
8.11
8.07
8.08
8.06
8.01
8.08
8.09
8.11

8.1
8.04
8.06
8.05
8.04
8.06
8.11
8.05
8.06
8.08
8.1
8.06
8.09
8.06
8.09
7.47

8.1
8.11
8.09
8.11

8.1
8.06
8.12

8.1
8.07
8.08
B.11
8.07
8.06

8.1

8.1
8.09

8.1
8.09
8.07
8.08
8.06
8.05

- 8.08

NQOx

31.86
31.72
31.96
32.24
31.87
31.84
31.98
32.04
31.81
31.89
31.83
32.01
31.51
31.77
31.72
32.07
31.75
31.98
31.9
32.07
31.95
31.83
31.52
31.65
31.92
31.58
31.62
32.29
32.62
32.35
32.07
31.82
31.5
31.45
32.36
32.21
32.05
32.33
32.67
31.99
32.11
32.02
31.98
32.32
31.98
32
32.15
32.36

32.53

CO

268.2
250.6
235.7
2452
243.4
267
229.7
260.6
233.4
217.8
256.8
238.7
259.9
256.1
2355
221.1
249.2
229.8
230.5
215.3
230.8
230.1
258
259
270.4
261.8
3155
237.3
183.8
211.7
2295
276
270.4
364.9
248.4
244.2
267
257.1
204.8
240.3
249
2757
276.4
230.2
251.4
2785
2527
2553
2469




2041 auge: &2 =

B5MW 02 cO2 NOx cO
459 6.201 8.08 32.05 235.3
500 6.193 8.05 32.23 258.1
e 501 6.207 8.09 32.32 226.1
502 6.187 8.08 32.09 265.1
503 6.177 8.12 32.09 282.7
504 6.193 8.12 31.83 2479
505 6.186 8.1 32.03 272.6
506 6.205 8.05 32,12 246.6
507 6.234 8.08 31.99 289.9
508 6.196 8.11 32.1 249.1
509 6.2 8.05 32.13 2296
510 6.184 8.11 32.19 262.6
511 6.229 8.12 31,97 237
512 6.207 8.09 32:06 238.8
513 6.224 8.08 32.5 235.1
514 6.227 8.09 32.24 251.6
515 6.204 8.08 32.1 288
516 6.225 8.05 32.62 219.1
517 6.225 8.11 32.2 219.2
518 6.208 8.06 32.3 257.8
519 6.24 8.1 32.42 2319
520 6.21 8.11 32.52 2447
521 6.197 7.74 32.2 223.1
. 522 - 6.192 8.08 32.05 263.6
523 6.178 8.13 32.09 286.1
[ 524 6.179 8.13 32.55 252.3
[é 525 6.209 7.95 32.05 2475
,\)\ f 526 6.231 8.07 32.31 270.2
(G\ 527 6.151 8.13 31.56
528 6.168 8.1 31.71 329.6
529 6.078 7.32 27.14 281
530 0.761 0.06 -0.599 58.32
531 0.008 0.013 -0.679  —1.492
532  —-0.018 0.002 -0.699  —~1.467
533  -0.028 0.016  —-0.711 ~1.466
534 _ —0.028 0.011 —0.697 _ —1.559
535 1.747 6.043 31.95 73.5
536 4.066 9.66 46.89 0497
537 4123 9.66 46.84 249
538 413 9.66 46.85 249.2
— B39 6.61 14.35 78.2 311.4
" 540 8.98 17.68 91.5 447.6
541 9.03 17.7 91.5 448 1
| 542 9.04 17.72 915 4464 — In
' 543 7.52 10.53 43.39 354.1
. 544 6.251 8.12 32.18 218.3
545 6.234 8.13 31.85 . 200.2
546 6.213 8.1 31.61 259.5
547 6.229 8.04 31.76 274.4




CO

210.5
238.7
41.77
11.47.-

111.85
6.396
4.724
4.422
4.111
4.043

9.51
16.05
~1.032
~1.041
~0.993

-0.953 b 2}’70

-0.962
—0.981
—-1.04
—1.321
~1.479
-1.314
—0.961
93.6

244.3 ) 74,-.4-,4{2 Loz




nd has 1436

215MW CcOoz2 NOx . CO
1426 0.011 0.715 -0.04
1427 0.031 0.653 -0.421
1428 0.031 0.601 -0.29
1429 0 0.547 —-0.452
1430 -0.004 0.768 —-0.476
1431 0.045 0.487 —0.481
1432 -0.047 0.432 —0.468
1433 0.421 -0.524
143 9.51 0.389 —1.08
1435 9.38 3.617 -1.073

0.232

1437 0.063
1438 -0.127
1439 —0.011
1440 0.025
1441 4.261 .
1442 8.75 76.5 362.8
1443 8.8 76.5 392.9
1444 8.83 76.9 380.2
1445 8.8 77.2 350.1
1446 8.8 76.9 369.9
1447 8.79 771 379.7
1448 8.84 771 324.6
1449 8.83 76.9 388.8
1450 8.81 77.3 3554
1451 8.8 77.3 351.9
1452 8.79 77.4 371.2
1453 8.84 77.3 361.3
1454 8.74 77.2 343
1455 8.71 76.4 349.1
1456 8.83 71.4 388
1457 8.82 67.62 388.6
1458 8.85 66.71 355
1459 8.88 66.76 389.1
1500 8.9 66.73 386.6
1501 8.85 66.7 365.6
1502 8.83 66.61 401.8
1503 8.84 66.28 370.2
1504 8.89 66.51 403.4
1505 8.93 66.93 375.6
1506 89 66.12 3911
1507 8.87 66.56 3139
1508 8.88 66.94 3455
1509 8.84 66.6 361.1
1510 8.65 66.62 367.2
1511 8.82 66.61 397
1512 8.86 66.6 361.3
1513 8.84 66.39 365.5.
1514 8.84 66.37 3824 |




215MW

1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1600
1601
1602

coz2 NOx CcO
8.85 66.58 3453
8.84 66.41 344 9
8.83 66.61 329.2
8.87 66.38 3826
8.84 66.59 396.2
8.84 67.33 378.3
8.88 66.57 388.5
8.86 66.93 3532
8.85 66.93 376.6
8.81 66.78 388.3
8,82 66.79 344.9
8.86 67.22 370.7
8.8 67.04 361.4
8.81 67.33 3452
8.83 66.69 363.4
8.B4 66.97 381.2
8.82 66.9 341.2
5.326 67 350.9
B.86 66.67 355.8
8.84 66.51 340.1
8.87 67.12 3749
8.85 66.85 386
8.88 66.87 332.8
8.89 66.8 373.3
8.75 66.9 340.7
8.9 66.94 3995
8.89 66.48 396.2
8.85 66.71 368.8
8.84 €66.81 364
8.83 66.66 329.9
8.83 67.17 367.5
8.83 66.77 376.3
8.83 67.02 384.7
8.85 66.65 336.9
8.86 66.85 4029
8.92 67.19 355.7
8.9 67.05 370.2
8.85 66.93 337
B.89 66.81 375.7
8.89 66.65 368.3
B.94 67.22 3505
6.483 45.78 318.4
—0.04 0.015 35.6
0.02 —-0.059 —~1.308
0.067 —-0.082 —-1.228
7.07 -3589— 1104
9,77 47.83 252.1
8.78 47.77 252.6
90.68 47.77 251.7

1603




215MW COo2 NOx . CO
1604 14.3 78 318.8
1605 17.68 82.5 4501
1606 17.67 92.7 453.9
1607 17.67 2.7 451.2
1608 11.72 74 433.5
1608 8.82 67 379.6
1610 8.84 67.18 341
1611 8.85 66.49 350.1
1612 8.81 66.64 326.6
1613 8.85 67.07 351.5
1614 8.88 66.48 355.7
1615 8.82 67.04 360.5
1616 5.963 65.64 207.6
1617 0.565 53.39 2.261
1618 0.281 11.27 -1.185
1619 0.192 2.08 ~1.148
1620 0.074 1.274 -1.124
1621 0.067 1.037 -1.141
1622 0.465 3.51 8.72
1623 0.074 0.273 44.22
1624 0.022 0.175 —0.31
1625 =002 0144 =0.502
1626 0.067 0.161 0.608
1627 —-0.016 0.104 -0.42
1628 —0.058 0.085 ~0.459
-0.875
-1.139
—0.831
. —0.529
1633 0.063 30.08 29.39
1634 0.054 0.137 419 4
1635 —-0.007 0.052
1636 0.071 0.038 448
1637 0.011 0.011 450.4
1638 0.029 0.071 3342
1639 0.118 0.158 11.35
1640 0.065 0.026 -1.077
1641 0.087 0.014 -1.172
1642 0.078 0.035 -1.118
1643 4.25 34.58 68.82
1644 8.85 65.83 3395
1645 8.82 66.59 384.5
1646 8.84 66.47 354.2
1647 8.83 66.52 363.5
1648 8.83 66.38 362.9
1649 8.86 66.68 383.8
1650 8.85 66.6 416.3
1651 8.86 66.85 373.7
1652 8.87 66.64 398.8




215MW

1653
1654
1655
1656
1657
1658
1659
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741

CcO2

8.83
8.86
8.83
8.86
8.83
8.85
8.85
8.87
8.73
8.83
8.83
8.82

.8.85

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

NOx -

66.59
66.31
66.59
66.67
66.21
66.55
67.13
66.65
66.77
66.53
66.41
66.33
66.67
66.52
66.76
66.18
66.33
66.69
66.49
66.6
£66.88
66.32
66.47
66.5
66.12
66.37
66.42
66.81
66.7
66.32
66.4
66.46
66.38
66.26
66.24
66.26
66.3
66.43
66.23
66.28
£6.34
66.32
65.8
66.18
65.99
65.9
66.36
66.3

- 66.22

CO

398.4
396.8
346.5
3785
405.7
411.5
382.4
376.9
385.8
389.6

390
374.7
363.4
375.9

329
395.3
385.7
361.4
353.1
3358

387
400.5
397.6
392.4
390.9
375.7
362.7
400.8
327.6
326.9

376
368.8
365.5
367.6
3543
381.5
407.7
344.9
367.1
376.4
391.7
379.5

361
3919
383.1
354.4
3937
335.4
4127




215MW co2 NOXx co

1742 8.88 66.03 399.2

1743 8.84 66.11 369.2

1744 8.84 66.05 4118

1745 8.84 66.46 371.8

1746 8.86 66 361.9

1747 8.87 66.02 340.1

1748 8.84 65.97 338.6

1749 8.84 66.34 385.1

1750 8.83 66.19 3417

1751 8.84 66.27 352.4

1752 8.88 66.22 354.3

1753 8.86 65.92 380.9

1754 8.84 66.03 399

1755 8.84 65.88 4005

1756 8.87 66.28 381.9

1757 8.86 65.96 391.3

1758 8.86 66.07 378.7 '
1759 8.84 66.12 3615 (0, No, (O
1800 8.85 66.21 337.1

1801 8.86 66.2 358.7 ca%;: DA .3 313
802 8.86 66.44 414.6 .
1803 8.89 66.49 355.2

1804 8.89 66.51 3925

1805 8.85 66.4 385.6

1806 8.85 66.26 3495

1807 8.91 66.28 377.9

1808 8.85 65.92 350.4

1809 8.84 66.12 3995

1810 8.86 66.11 407.8

1811 8.48 60.24 4126

1812 0.051 ~0.05 95,2

1813 0.049  -0.199  —1.169

1814  —-0.036 —0.231  —1.044 o
1875 7,588 15.87 10.05 %}h
1816 9.59 47.81 2293

1817 9.72 47.77 2511

1818 9.72 47.75 2525 -
1819 9.66 47.75 2511 w,wa
1820 15.07 81.1 336.7

1821 17.75 92.7 451
1802 17.62 92.8 4515 ‘
1823 17.59 w28 4511 L«,«Ag/-
1824 17.54 74.1 4185

1825 17.71 66.81 399.8

1826 9.5 65.08 390

1827 0.815 62.38 42.2

1828 0.34 0586  —0.031

1829 0.201 4,785 ~0.79

1830 0.094 1.217  —0.822




215MW co2 NOX - co
1831 0103 0818  -0.582
1832  0.045 0684 -0.904
1833 015 0646  -0.494
1834 0136 0629 -1.082
1835 0027 0613 -0966
1836 0.3 0612  -1.145
1837 0136 0608  —1.171
1838 0134 0607  ~-1.166
1839 0.121 0.59  -1.12 |
1840 0123 0576 -0.964
1841 0.127 059  ~1.12
1842 0125 0586  -0.863
1843 0105  0.567 —1.1
1844 0069 0536 0749
1845 1517 976  64.96
1846 0086 -0015  42.04
1847  —0.009 -0047  0.024 -
1848 -0.002  —0.065  —0.359 < ono lnag
1849 0 =0.055  1.071 bl
1850 0047  -0.09 0018
1851  1.379 0094  -0.095
1852 9 -0097 -0994
W‘/‘J /}853/@ ~0.122  -1.082
P, 854 0018 \  43.11 ~0.6
@’ 1855 0.067 ~0.487 |
1856 0034 ¥ 46.82 > -0.445 .
1857 0.06 4.486 g
1858  -0.042  -0.089 ﬁb/
1859 0067 —0.119 4488
1900  -0.007 -0137 4503
1901 0042 —0.111 3769




110 MW 02 cO?2 NOx CO
1941 -0.003 ~0.067 -0.143  —1.403
1942 -0.006 -0.067 -—0.162 —1.258
e 1943 -0.012 -0.033 —0.166 -1.475
1944  -0.013 -0.042 -0.169 —1.267
1945 —-0.015 -0.056 —0.166  —1.494
1946 -0.015 -0.007 _ -0.173 _ —1.481 i
1547 1.775 5.696 29.82 704 > — 4 ©
1948 4.12 9.68 47.18 251.1
1949 4.165 9.63 47.36 252 S
1950 4.17 9.64 47.4 252 TG e
1951 6.503 14.37 77.2 311.2
1952 9.05 17.68 92.4 4521
1953 9.09 17.68 92.4 452.9 I W
1954 9.1 17.7 925 4509 g ‘B .
1955 9.1 17.69 92.6 453.7
1956 6.296 0.68 67.4 466.5
1957 5.315 8.54 64.78 463.3
1958 5.261 8.54 64.54 4437
1959 5.346 8.55 63.54 411.6
2000 5.333 8.59 63.02 397.6
2001 5.349 8.6 63.24 373
2002 5.378 8.56 62.12 380.4
2003 5.395 8.48 61.53 386.9
. 2004 5.423 8.49 50.62 374.3
2005 5.467 8.55 54.16 335.9
2006 . 6.151 8.48 49.19 319
2007 9 8.47 47.93 310.6
2008 9.07 8.48 47.44 326.3
2009 9.12 8.53 47.13 279.9
2010 9.08 8.48 46.2 338.1
2011 9.08 8.47 46.36 340.2
2012 8.55 8.45 46.27 322
2013 5.704 8.45 45.68 315.1
2014 5.617 8.39 45.4 334.3
2015 6.781 6.069 45.25 182.4
2016 18.77 0.529 34.82 3.685
2017 20.11 0.223 11.93  -0.137
2018 20.35 0.176 1.984  —0.288
2019 18.94 1.309 6.623 12.15
2020 4.576 0.078 0.199 57.9
2021 0.115 0.036 0.046  —0.929
2022 0033 -0.013 -0.018 —1.074
2023 0.014 -0.02  —0.061 —1.141 . i \ o
2024 0.004 0.049 —0.085 —1.186 - extevna gef"
2025 1.877 0.036 —0.083 -0.278 '
,\/20.28\4.051 -0.02 -0124  —1.018
VST 2027 &.095) -0.067 —0.155  —1.094
2028 3.132 -0.06 -0.178 26.78
2029 0105  —0.022 240

—0.183




110 MW

2030
2031

2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

2052
2053
2054
2055
2056
2057
2058
2059
2100
2101

2102
2103
2104
2105
2106
2107
2108
2109
2110
2111

2112
2113
2114
2115

2116

2117
2118

02

0.005
-0.003
~0.007
~0.009
-0.014
~0.011

3.85
5.597
5.728

8.7

9.05

9.06

9.03
6.141
5.724

5.71

5.68

5.609

5.596

5.565

5.531

5.541

5.552

5.623

5.631

5.645

5.688

5.717

5.718

5.76

5,722

5.721

5.782

5.835

5.824

5.832

5.848

5.842

5.835

5,833

5.83
5.882
5.846

5.77

5,811

5.789

5.781

5785

5.76

s
cOo2 \”f NOx

—0.049
8.01

(9.58

1.728
0.065
0.067
7.35
8.32
8.39
8.44
8.42
8.38
8.33
8.33
8.3
8.38
8.32
8.38
8.44
8.45
8.51
B.45
8.43
8.42
B.42
8.41
8.4
8.14
8.25
8.3
8.32
8.3
8.24
8.29
8.34
8.28
8.32
8.32
8.3
7.85
8.21
8.28
8.31
8.31
8.27
8.29
8.24
8.32
8.39

~0.203
—~-0.201
~0.202

73

37.45
36.16
36.02
36.74
38.2
39.04
39.14
36.01
34.19
33.26
33.57
33.22
34.84
35.12
35.44
36.02
36.25
37.49
36.98
37.22
37.54
37.86
37.76
38.9
40.58
39.77
39.78
40.08
39.77
39.51
39.69
39.96
39.34
39.45
39.81
40.11
40.46
42.05
42.5
40.9
40.71
40.42
39.97

CO

@—V\MAW

121.4
-1.334
-1.315

-1.184
-1.15
96.1
200.5
148.6
191
230
317.1
140.6
132.3
180
184.1
214.5
230.2
233
236.6
223.6
2325
240.2
231.5
2155
2985
283
293.9
264.2
2657
2809
263.5
311.8
268.9
256.5
290.1
229.3
221
220.4
254 .4
247.8
236.5
209
201
218.3
241.6
252.2
2151
224




110 MW

2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
-2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2200
2201
2202
2203
2204
2205
2206

2207

02

5.788
5.787
5.767
5.781
5.749
5.802
5.762

5.75
5.738
5.741
5.765
6.862
19.32
20.27

18.4
10.91
10.37

8.53

9.68

9.73
13.23
19.76

20.2
13.93
10.15

10.9
19.15
20.24
20.23
20.01
19.82
20.23
13.37
5.959

5.779.

5.767
5.732

5.72
5.726
5.776
5.734
5.687
5717
5.733
5.697
5.695
5723
5.727

572

co2

8.32
8.3
8.3

8.29

8.31

8.28

8.37

8.21

8.42

8.34

8.28

6.519
0.138
0.089
2.162
5.634
5.889
5.8
6.206
6.172
2.576
0.281
0.134
4.841
5.491
5.089
0.065
0.076
0.069
0.108
-0.136
0.094
5.467
8.3

8.39

8.33

8.33

8.38
8.4

8.36

8.35

8.37

8.38
8.4
8.4

8.41

8.39

8.44

8.41

NOx

40.05
38.88
39.68
40.04
40.09
40.25
39.93
39.7
40.13
40.04
39.97
30.85
-0.124
—-0.197
9.86
25,96
27.62
27.91
28.96
28.88
25.67
14,76
5.912
25.36
252
22.79
-0.157
0.138
0.006
0.005
-0.08
0.247
27.16
39.61
39.18
38.54
39.65
39.28
38.91
39.03
38.11
38.18
39.51
39.62
390.27
39.6
39.67
39.67
39.43

CO

246.6
253.9
267.3
269
228.3
251.4
256.2
280.2
293
303
2476
2225
25.18
0.452
15.81
153
172.7
177
181.7
164.8
77.5
1.622
6.747
93.7
163.7
156.8
39.03
0.878
0.527
0.433
0.615
1.135
71.9
232.8
248.7
209.7
242.8
220.9
224.6
240.3
230
242.7
218.6
2434
215.2
228.4
2241
207.8
214.8




110 MW

2208
2209
2210
2211

2212
2213
2214
2215
2216
2217
2218
2218
2220
2221

2222
2223
2224
2225
2226
2227
2228
2229
2230
2231

2232
2233
2234
2235
2236
2237
2238
2239
2240
2241

2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256

02

.71
5.727
5.705

7.08
19.49
20.27
17.74
6.241
5.707
5.656
5.702
5.715
5.641
5.653

5.66
5.669
5.667
5.684
5.673
5.687
5.684
5.687
5.679
5.691

9.72
5.679
5.674
6.827
19.38
12.28
5.807
5.687

- 5702

5.695
5.681
5.709
5.706
5.755
5.689
5.692
5.675
5.698
5.685
5.718
5.741
5.685
5.681
5.673

5.68

Ccoz2-

8.39
8.37
8.42
6.559
0.096
0.084
2.822
8.38
8.54
8.43
8.43
8.41
8.44
8.41
8.41
8.39
8.42
8.38
8.38
8.38
8.37
8.45
8.45
8.45
8.31
8.43
8.45
6.759
0.143
6.205
8.43
8.44
8.44
8.39
8.45
8.39
8.41
8.34
8.44
8.41
8.44
B.41
8.45
8.41
8.36
8.46
B.44
8.41
8.33

NOx

39.3
39.19
39.47
28.52

-0.134
~-0.21
14.21
39.06
38.56

38.5

38.9
39.11
38.86
38.62
38.21

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

29.5

-0.227
29.91
39.04

38.5
38.87
39.22

38.9
38.89
39.06

39.6
38.94
39.03
38.72
39.09
39.16

39.2
39.21
38.76
38.95
38.06
39.16

CcO

2438
190.4
2155
182.8
30.99

1.48
14.36
200.6
237.5
237.8

253
237.7

247
219.1

237
266.7
2478

245
2497
226.3
245.9
233.1
279.6
2357
240.9
220.7
2428
2157

38.4

86.7
240.2
200 1
233.9
2375
238.9
246.9
259.5

203
230.2
239.9
2145
2321
230.3
229.3
237.9

215
2297
2449
216.5




110 MW

02 CO2 . NOx co
2057 5.646 8.44 39.01 228.7
2258 5.653 8.08 35.39 246.2
e 2259 0.904 0.031  —0.524 53.88
2300 0.016 0.002 -0.586  —1553
2301 ~0.01 0.022 -0.605 —1532 e O
2302 ~0.016 0.007 __ -0.607 _ ~-18 o~ 3
2303 2466 7.61 39.23 1184
2304 4.11 9.74 48.04 248.9 J
2305 4.141 976 48.03 2494 B wAr
2306 6.922 14.96 815 327.2
2307 9.01 17.78 93.6 446.9
2308 9.05 17.83 93.8 448.8 ,
2309 9.06 17.82 93.8 445
2310 8.19 411 66.62 A
2311 5.8 8.44 39.86 228.3
2312 5.645 8.38 38.76 2158
2313 5.714 7.5 38.57 205.3
2314 16.79 0.764 28.78 3.984
2315 20 0.248 6.007 0.528
2316 20.31 0.101 0.665 0.559
2317 20.38 0.054 0.193 0.528
2318 19.97 1.068 4.884 2.469
2319 9.01 0.36 1.986 34.3
. 2320 0246 —0074 -0542  —0.951 1 cevo
2321 0.041  -0.004 -0.554  -0.993 RV 5
2322 0.012 0025 -0581 —1.019 _—
2323 0.721 0037  =0497  —1.071
¢ 2324 3.9 003 -0586 -1.075
as . \aﬂ
w A 53 4.083> -0.009 -0603 —1.071 WJAJ
" T 232 1.527 798  -0.61L ——47T
g¢” 2327 0.032 (0717 -0599  —1.612
2328 —0.001 663  —0.605 11 27
2329  —0.0%1 0092  —0.605 M.»Q e
2330  -0.016 0.067  —0.606 @
2331 -0.016 0067 4233 085 ] Laad
2332 -0.02 0.051 4716 = ey
2333 —0.024 0.042 1289 —1.142
2334  -0028 -0.027 -0639 -1.563
2335 -0.029 -0.027 —0.674 —1534
2336 3.676 10.08 59.4 1226
2337 8.91 17.85 94 4435
2338 9.04 17.84 92,5 447
2339 4.851 5.822 26.03 279.9
2340 0096 -0013 -0612  -0.84 -
2341  —0.007 0  -0.665 ~1.5 et
. 0342  -0.021  -0.022 0675  -153
2343 2.201 2.704 37.24 1075
2344 4.096 8.58 47.25 249 %o J
2345 4.136 9.79 47.25 o499 PV




110 MW 02 co2 NOx o)

2346 6.941 15.25 82.3 327.7

2347 9.01 17.84 92.3 447.3

2348 9.05 17.84 92.3 448.6

2349 10.39 10.51 48.77 310.8

2350 1.95 0.06 0.182 10.4

2351 0.05 0.069  -0551 —1.096

2352 —0.003 ogi&\—o_.qu—}gj__,_ed_ gero

2353 0.827 0 -0482  —1.031

2354 3.933 0.009 -0.619  —1081

23 4.073 0.013 -0.633 —1.083

2356 B33 N\ ~0.675  —1.403

1 2357 0.022 9.647 -0.666  —1.493
/w‘P”I, 2358  —0.013 1.799 ~0.65
% 2359 —0.024 0.054 \ -0.664
2400  —0.025 0.054 41.14

1 —0.029 0.007 —0.881

ij ~0.029  -0.013 —1.018

MW 3 3.072 6.283 39.76 98

) \lo{ 4 5.581 8.47  38.02 226

7 5 5.643 8.44 38.6 227.2

K /\’5 6 5.627 8.45 38.26 220

VoK 7 5.661 8.42 38.69 247.5

\ 8 5.666 8.45 38.68 214.9

9 5.662 8.49 38.57 248.8

10 5.681 8.43 38.96 229.9

11 5.707 8.41 39.08 222.9

12 5.681 8.46 39.03 226.3

13 5.694 8.43 38.85 2185

14 5.699 8.43 38.91 240.2

15 5.709 8.43 39.1 238.7

16 5.705 8.26 38.82 203.2

17 5.681 8.47 38.64 237.7

18 5.74 8.39 39.02 239.4

19 5.726 8.43 38.88 220.2

20 5.726 8.46 38.9 211.9

21 5.715 8.46 38.86 200.5

22 5.672 8.45 38.67 261.7

23 .  5.676 8.49 38.9 235.1

24 5.684 8.45 38.54 244.6

25 5.706 8.48 38.74 230.9

26 5.692 8.47 38.99 251.2

27 5.711 8.49 39.1 238.2

28 5.665 8.48 38.53 217.6

29 5.682 8.51 39.06 247

30 5.713 8.45 38.85 259.7

31 5.676 8.48 38.87 237.6

32 5.697 8.45 39.13 231.8

33 5.703 8.47 38.72 215.3

34 5.677 8.51 38.51 220.3




110 MW 02 co2 NOx co
35 5662 8.47  38.56 250.4
36 5689 844  38.49 233
) 37 5654 847  38.44 2484
38 5666 8.45  38.27 232.8
39 5.643 8.47  38.03 250.7
40 5684 8.47  88.46 240.9
41 5.658 8.48  38.77 257.4
a2 5677 8.48 3846 251.9
43 5.65 85 3882 276.4
44 5672 8.46 3854 259.2
45  5.697 846  39.33 240.6
46  5.662 8.46 38.6 2229
47 5.6% 8.45 39.2 259.4
48 5.664 85 3858 224.1
49 5635 852  38.56 236.5
50 5672 848 3863 258.5
51 5,607 85  37.97 276.8
52 5.667 849 3858 256
53 5.662 852  38.78 265.4
54 5.65 836  38.32 269.3
55 5.71 8.44  38.41 266.6
56 5.707 8.45 39 223
57 5.766 8.46  39.02 248.9
58 5.82 8.4  39.25 196.8
59 5785 8.42  39.29 234.6
100 5.845 8.39 39.7 2069
101 5.803 842  38.82 203.6 |
102 5785 842  38.78 226.8 0
5 103 5.766 B4  39.06 202.6
/ \ 104  5.755 843  39.31 196.6 . o
(; 105 5.773 839  40.01 190.9 #<5> >
\ 106 5.681 778 34.67 215.2
107 073 0011  -0.686 49.28
108 0008 0011 -0735  —1.43
109  -0.018 0011 -0743 —1.59
(110 -0024 0011 _-0744 __ —1581 GevO
111 2.458 765  39.12 111.4 S
112 4.104 9.78  47.56 2485
\113 4.14 9.8 4755 2498 lowu
114 704 1529 83.4 3347
115 9.02 17.91 928 4478
116 9.06 17.86 92.9 447 -
117 9.07 17.86 929 4494 !MAaL_
118 . 1134 52.84 330.1
119  5.828 8.41 39.77 223
120 5.788 8.46  39.58 202.3
121 5.78 839  39.03 195
122 5776 8.4  39.48 202.2
123 5.768 8.4 3968 184.8

(0z NOx €O
g < 2B.Y 236
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110 MW

213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
300

301

02

569
5.702
5.662
5.747
5.768

5.73
5735
5.734
5.698
5.683
5.689
5.707
5.695
5.731
5.727
5.718
5.735
5.696
5.697
5737
5.704

5.71

3.71

2.71
5.729
5.699
5.703
5.675
5.693
5.639
5.675
5.666
5.726
5.696
5.678
5.682

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

Cco2

8.49
8.48
8.47
8.46
8.44
8.47

8.5
8.49
8.47
8.49
8.49
8.53
8.52

8.5
8.53
8.49
8.49
8.47
8.46
8.47
8.53

8.5
8.47
8.49
8.51
8.49
8.47
8.48
B.49
8.51
8.53
8.49

8.5
8.53
8.53
8.53
8.47

8.5
8.54
B.52

8.5
8.45
8.53
8.52
8.48
8.52
8.47

B.5
8.52

NOx

50.05
50.31
48.77
51.1
51.19
50.82
50.7
50.56
50.5
50.69
50.53
50.64
50.68
51.16
51.06
51.2
51.05
50.8
50.94
51.23
50.66
50.54
50.64
50.74
51.18
51.02
51.24
50.82
51.01
50.39
50.31
50.14
51.23
51.34
51.02
51
51.3
51.39
50.87
51.06
51.03
51.3
50.93
51.34
70.5
92.8
92.9
92.4
91.4

CO

243.2
237.3
244.6
277.2
2188
228.2
241.9
2156
233.2
2181
251.8
222.3
248.9
256.5
230.6

215

228
243.3
235.6
219.7
233.4
2538
240.3
244.8
223.5

207
2256
231.2
2261
249.2

245
248.6
2657
229.1
257.6
239.5
264.7

250
217.6
237.8
2334
258.3
2407
244.5
268.4
242.6

246
235.6
2556

am remtame s e







02

5.849
5.852
5.843

5.84
5.852
5.849
5.835
5.838

5.83

5.82
5.811
5.833
5.804
5.793
5.791

5.816 .

5776
5773

5.81
5.818
5.858
5.842
5,872
5.783

5.78
5.806
5.827
5.832

5.87
5.831
5.842
5.799
5.839
5.823

5.86
5.848
5.822
5.792
5.805
5.816
5.759
5.792
5.776
5791
5.794
5.785

5.78

5.78
5.793

coz -

7.96
8.37

8.4
8.39
8.37

8.4
8.38
8.39

8.4
B.42
8.42
8.38
8.39
B.39
8.42
8.42
8.42

8.4
8.41
8.39

8.4

8.4
8.38
8.44
8.43
8.39
8.42
8.39
B.38
8.42
8.36
8.38
8.33
8.32
8.37
8.41
8.44
8.42

B.4
B.41
8.41
8.45
8.44
8.41
8.47
8.47
8.45
8.38
8.43

NOx |

52.88
52.85
52.93
52.7
53.02
52.65
52.53
52.7
52.32
52.7
52.34
52.9
52.47
92.27
52.65
52.88
52.37
52.11
52.31
53.08
53.52
52.77
53.16
52.31
52.21
52.53
53.11
52.86
53.47
52.94
52.89
82.75
53.62
53.28
53.51
53.42
53.14
52.73
52.61
52.67
52
52.68
52.93
52.76
52.64
52.71
53.1
52.75
52.85

CO

209.2
189.8
205.6
190.4
218.2
163.1
184.9
191.2
196.8
209.7

211
213.5

192
215.4
227.3
205.3

202
2057
2281
228.2
201.6
211.7
206.8
199.2
213.9
210.9
229.7
218.8
183.3
180.1
191.5
202.9
190.7
2131
173.6
189.7
176.3
184.4
235.6
191.6
206.4
235.3
226.6
195.8

211
243.1
2151

195
233.5




110 MW : 02 CO02 - NOx Cco

440 5.78 8.41 52.95 196.9

441 5.776 8.4 52.98 216 .

442 5.809 8.39 52.88 187.9

443 5.782 8.39 52.55 195.7

444 5.799 8.43 52.23 234.8

445 5.778 8.42 52.48 206.6

446 5.791 8.44 52.58 2457

447 5.789 8.47 52.43 182.8

448 5.799 8.44 52.65 208.2

449 5.799 8.41 52.29 184.9

450 5.779 8.44 52.55 197.9

451 5.807 8.4 52.73 233.9

452 5.823 8.41 52.63 199.8

453 5,785 8.44 52.27 199.1

454 5.787 8.42 52.81 202.6

455 5,768 8.44 52.62 187.8

456 5.784 8.41 52,94 186.6

457 5.775 8.47 52.33 2147

458 5.767 8.45 52.59 219.5

459 5.805 8.45 52.77 214.9

500 5.769 8.47 52.89 220.6

501 5.773 8.41 52.76 215.8

502 5,778 8.41 52.52 216 .

503 5.785 8.45 52.65 213.6

504 5,799 8.4 52.78 230.9

505 5.8 8.4 52.83 230.7

506 5.776 8.46 53,2 214.1

507 5.815 8.41 53.04 2159

508 5.792 8.45 53.03 203.8

509 5.811 8.46 53.41 198.1

510 5,798 8.41 53.22 2134

511 5.792 8.46 52.97 174.8

512 5.765 8.49 52.83 207.7

513 5.779 8.43 52.83 215.3

514 5.82 8.44 52.82 186.5

" 515 5,766 8.43 52.91 236.1

516 5.793 8.45 53.18 220.5

517 5.792 8.45 52.76 195

518 5.808 8.42 52 85 2243
N‘D 519 5.825 8.41 53 195.2 Oy Pa A@f co
6 1 520 5.857 8.4 53.32 205.4 . <3 8.4 <$z8 208
{gl/ 521 5.802 8.39 52.88 202.14»50- .

522 5.842 8.39 53.3 193.8

523 5.07 5.86 34.19 187.6

524 0.307 0.081 ~0.682 12.25 .

525 ~0.002 0.029 —~0.746 -1.55

526 —0.023 —0.004 -0.775 ~1.499

527 —0.028 ~0.022 -0.792 —1.443

\528  ~0.03  .0.007 . —0.791 _1.44 ;12/’")

v




110 MW

02 co2 NOx cO
529 2515 8 39.95 1187
530 4.101 9.8 46.87 247.4 '
531 414 9.81 46.9 2 e
532 6.004 13.86 73 297.5
533 8.97 17.93 91.6 445
534 9.06 17.94 91.7 4427
535 9.07 17.81 91.7 4441 ‘
\536 9.07 17.89 91.7 444 8 \,\_A&,«.
537 7.23 10.48 60.32 3154
538 5.831 7.88 52.29 171.8
539 15.78 0.924 44.27 14.46
540 19.93 0.338 11.67  —0.346
541 20.35 0.154 103t  ~0.377
542 20.44 0.134 0.278  ~0.373
543 20.47 0.125 0.108  ~0.361
544 00.48 0.098 0.064 -0.375
545 19.03 0.939 4.422 12.19
546 4.326 0.047  —0.481 17.18
547 0.151 0051 —0505 —1.011 -
548 0.03 0058 -0538 —1.017 4{»0 \aran
549 1.243 0 -0542  -0.257
550 (4._05£ 0.018 -0552 —0.918
5Bl (4703 0.034 -0571  —0.991
. 552 ‘1'.56’9/\ 8.14  —0.554 —-1.29
| ss3 o004 @O.ma ~1.509
554  —0.004 4.113 2847  -1.358
555  —0.017 0.078 ~1.021 g
556 ~0.02 0.063 4.809 1332 .,
557  —0.024 0.06  —0.529 46.3 rd I
558  —0.023 0.056  -0.545 .
559 0.085 0.063  —0.432 71
559 18.63 0  —0.339 0.056
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65MW 02 co2 NOx CcO
2000 0.004 —-0.06 —0.455 —-1.54
2001 -0.004 0.022 —0.459 —-1.601
2002 -0.009 —-0.029 -0.474 —1.556
2003 —-0.012 0.036 -0.482 ~1.631
2004 3.478 9.25 56.86 106.7
2005 8.96 17.79 93.5 4434
2006 8.07 17.82 91.6 448.7
2007 9.08 17.67 92.8 4456
2008 8.08 17.7 93.8 447.6
2009 9.08 17.66 93.8 4459
2010 9.08 17.62 92.8 447.4
2011 9.08 17.63 91.6 446.6
2012 9.07 17.62 81.7 448.6
2013 9.08 17.48 91.8 446.4
2014 8.07 17.67 91.8 450.4
2015 6.898 9.69 17.1 211.8
2016 0.237 0.002 —-0.51 -0.879
2017 0.018 —0.027 -0.562 —-1.586
2018 --0.002 -0.036 ~0.589 ~1.53
2018 —0.009 —0.004 —0.599 —1.585
2020 2.429 7.62 38.7 114.9
2021 4111 9.69 47.08 250.7
2022 4141 9.68 4713 2491
2023 4.145 9.65 4712 249.8
2024 4.145 9.71 47.15
2025 6.738 14.97 79.4 326.3
2026 8.99 17.63 92 4443
2027 9.03 17.69 92.1 443.7
2028 9.04 17.64 92.2 446.8
2029 9.04 17.69 92.2 4495
2030 9.04 17.66 92.3 449.4
2031 904 17.65 92.3 450.2
2032 7.33 10 45.49 376.6
2033 6.231 7.9 35.82 212
2034 6.102 8.12 33.04 293.5
2035 6.426 6.711 33.78 167.4
2036 16.96 0.813 30.03 8.25
2037 19.79 0.328 10.49 0.457
2038 20.12 0.136 1.471 0.538
2039 20.23 0.134 0.61 0.555
2040 20.25 0.002 0.45 0.489
2041 18.69 1.026 4.099 11.04
2042 3.838 -0.022 -0.204 27.98
2043 0.13 -0.04 -0.279 -1.022
2044 0.041 0.025 -0.33 —-1.049
2045 0.02 0.056 -0.339 -1.35 _~
- 2046 2.68 0.045 — =U03H7 -0.812
2047 (gi\ —-0.004 —-0.405 -1.149
2048 4.081 > 0.04 ~0.41 -1.091




BSMW

2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136

2137

02

1.346
0.038
0.009
—-0.002
—0.004
-0.013
—0.006
0.036
4.154
6.048
6.073
6.098
6.1189
6.107
6.09
6.106
6.074
6.082
6.078
6.091
6.084
6.078
6.078
6.064
6.081
6.068
6.042
6.078
6.055
6.058
6.023
6.068
6.038
6.05
6.086
6.081
6.084
6.06
6.095
5.988
6.106
6.098
16.75
20.13
20.19
20.19
9.9
6.199
6.133




65MW

2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2185
2156
2157
2158
2159
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226

02

6.114
6.1
6.107
6.092
6.119
6.138
6.108
6.18
6.158
6.11
6.122
6.138
6.164
6.138
6.15
6.089
6.125
13.57
20.08
14.39
6.481
6.144
6.127
6.129
6.136
6.128
6.098
6.103
6.088
6.136
6.137
6.09
6.137
6.123
6.081
6.132
6.083
6.104
6.168
6.15
6.132
13.12
20.07
20.2
20.21
20.21
20.21
20.21
10.23

coz2.

8.14
7.96
8.08
8.1
8.05
8.13
8.14
8.05
8.09
8.13
7.99
8.12
8.1
8.09
8.05
8.1
8.05
2,324
0.134
4.964
8.01
8.12
8.08
8.1
8.09
8.1
8.1
8.12
8.14
8.04
8.11
8.1
8.09
8.15
8.12
8.06
8.1
8.12
8.08
8.11
8.05
2611
0.121
0.078
0.089
0.132
0.112
0.072
7.35

NOx

26.79
26.57
26.08
26.27
26.43
26.3
26.74
26.91
25.88
25.58
26.51
26.73
26.75
26.42
26.57
25.53
25.93
6.072
-0.278
17.14
26.03
24.55
25.96
25.12
25.03
25.35
24.87
24.65
24.93
25.63
25.54
25.89
25.53
25.53
25.11
25.45
25.18
25.03
25.72
25.73
25.51
6.867
-0.269
-0.329
-0.338
-0.339
-0.364
-0.358
23.98

CO

258.4
2549
301.9
296.5
2721
264.5
265
237.7
267.7
315.6
281.3
2954
226.3
2421
241
318
268.9
184.1
1.74
52.53
167.3
338.2
298.4
2625
280.2
250.7
3157
315.3
298.2
280.7
239.9
250.5
253.6
276.7
338.5
254.2
289.8
311.5
243.5
2641
2404
164.2
1.959
1.606
1.692
1.521
1.579
1.723
155.1




B5MW 02 cO2 NOx CO
2227 6.245 8.04 25.3 263.1
2228 6.15 8.12 25 273.6
2229 6.152 8.07 25.15 280.3
2230 6.126 8.04 25.22 298.8
223 6.159 8.12 25.58 251.9
2232 6.169 8.12 25.39 253.7
2233 6.141 8.06 24.98 251.4
2234 6.166 8.04 25.42 2943
2235 6.169 8.06 25.77 267.7
2236 6.164 7.95 25.76 2535
2237 6.133 8.08 25.39 233
2238 6.185 8.07 26.02 233.1
2239 6.263 8.08 25.32 207
2240 6.142 8.1 24,44 359.2
2241 6.169 8.1 24.78 250.8
2242 6.158 8.06 24.49 281.7
2243 6.173 8.04 24.67 307.6
2244 6.188 8.1 25.04 264.1
2245 6.17 7.97 24.97 231.7
2246 3.482 3.078 7.55 185.4
2247 0.081 0.029 ~-0.605 —-0.633
2248 0 0 -0.618 —1.508
2249 -0.011 Q -0.633 —-1.505___~
2250 1.372 4.957 27.39 57.51
2251 4.028 9.66 47.72 247.5
2252 4.104 9.66 47.68 248.9
2253 4.111 8.71 47.71 250.5
2254 7.18 15.54 85.4 350.3
2255 B.94 17.67 a3 448.9
2256 8.97 17.68 93.1 4472 -~
2257 10.91 11.86 56.29 394
2258 19.82 0.101 —0.081 19.24
2259 20.17 0.054 -0.209 2.499
2300 20.17 0.089 —-0.253 2462
2301 20.17 0.078 -0.271 2.543
2302 20.17 0.06 12.83 2.521
2303 20.16 0.096 92.8 2.463
2304 20.06 -0.087 93 2.706
2305 18.8 0.069 75 2.504
2306 19.52 0.116 1.683 2.46
2307 20.09 0.083 1.805 2.558
2308 20.14 0.123 0.299 2.545
2309 20.14 0.123 -0.176 2.555
2310 20.18 0.084 -0.192 3.027
2311 8.68 0.029 0.529 1.358
2312 0.234 0.054 -0.523 —-1.089
2313 0.06 0.04 ~0.537 —1.033

2314 0.029 -0,002 -0 543 =105
2315 2.079 0.045 -0.454 —1.094

O
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i




65MW 02
2316 4.027
2317
2318 4.074

19 7.591
2320 0.044
2321 0.01
2322  —0.003
2323  —0.008
2324  -0.012
2325  —0.016
2326  ~0.016
2327 4.889
2328 18.82
2329 7.96
2330 6.197
2331 6.144
2332 6.165
2333 6.146
2334 6.171
2335 6.138
2336,  6.152
2337 6.204
2338 6.193
2339 6.184
2340 6.222
2341 6.18
2342 6.165
2343 6.167
2344 6.173
2345 6.174
2346 6.17
2347 6.224
2348 6.217
2349 6.182
2350 6.192
2351 6.186
2352 6.203
2353 6.225
2354 6.21
2355 6.209
2356 6.195
2357 6.222
2358 6.208
2359 6.17
2400 6.184

1 6.178
2 6.169
3 6.168
4 6.161

co2.

0
—-0.013
0.06

2.436
0.038
0.038
0.067
0.065
0.045
0.101
0.13
7.26
8.05
7.95
8.06
8.08
8.11
8.11
8.07
8.06
8.05
8.1
8.05
8.08
8.09
8.08
8.05
8.08
8.06
8.05
8.08
8.04
8.1
8.08
8.04
7.99
8.04
8.02
8.04
8.04
8.09
8.11
8.06
8.04
8.06
8.06
8.08

coO

—-1.003
—1.034
-1.11
—1.549
-1.577
-1.375
-1.048
--1.093
' 130.1

249 8
170
5.278
185.9
267.4
295.7
299.3
307.3
280.6
281.5
291.3
2521
275
271.2
243.5
268.5
254 .4
290.8
296.1
276.4
283 8
246.5
246.8
265.3
2826
290.4
240.9
241.6
237.5
244 4
245.9
253.6
260
278.1
253.2
270.5
293.4
268.6
274.2

| \M\A brag




65SMW

O@om~NOO,m

02

6.161
6.178
6.196
6.197
6.178
6.185
6.156
6.149
6.187
6.176
6.164
6.171
6.137
6.172
6.186
6.178
6.164
6.158
6.213
6.179
6.207
6.189
6.191
6.165
6.211
6.2
6.175
6.187
6.22
6.194
6.217
6.203
6.192
6.218
6.181
6.208
6.196
6.209
6.204
6.198
6.195
6.177
6.195
6.15
6.176
6.174
6.185
6.202
6.144

co2

8.09
8.08
8.08
8.05
8.06
8.02
8.06
8.07
8.07
8.04
8.04

8.1
8.08
8.06
8.05

8.1
B.06
8.08
8.06
8.06
8.08
8.08
8.08
8.04
7.99
8.07
8.11
8.11
8.06
8.05
8.04
8.05
8.07

8.1
8.12
8.08
8.13

8.1

8.1
8.11
8.09
8.12
8.08
8.07
8.07

8.1
8.12

8.1
8.15

NOx

24.36
24.41
24.85
24.79
24.72
24.04
27.87
65.13
25.3
24.77
24.48
24.75
24.83
25
25.09
24.72
24.59
24.38
24.94
24.6
25.39
24.61
24.46
24.64
24.87
24.66
24.41
24.68
24.76
24.53
24.83
24.67
24.89
25.01
24.69
24.87
24.87
25.34
24.92
25.01
24.73
24.82
24.76
25
24.93
24.8
25.19
24.99
24.48

CcoO

279.7
298.6
260.1
2348
272.6
286.6
298.9
267.2
2553
254.1

275
292.8
273.4
2579

270
238.6
2439
304.9
265.1
274.7
231.1
248.5
294.5
298.5
2751
250.8
286.1
262.6
269.7
2659
279.3
248.3
252.1
250.4
280.8
256.6
281.5

246
267.4

277
255.4
268.2
282.3
262.1

269
2531
2446
248.3

275




65MW 02 co2 NOX GO
54 6.146 8.13 24.84 272.8
55 6.149 8.1 24.75 262.8
56 6.167 8.11 24.97 310.8
57 6.135 8.12 24.84 305.7
58 6.138 8.12 24.63 292.4
59 6.17 8.13 24.72 263.2
100 6.188 8.11 25.13 235 .4
101 6.167 8.09 24.71 291.1
102 6.158 8.12 25.01 2735
103 6.187 8.07 25.06 239.9
104 6.139 8.11 24.93 267.8
105 6.146 8.11 24,81 270.5
106 6.166 8.12 24.89 2727
107  6.157 8.12 24.87 2926
108 6.154 811 . 24.85 287.9
109 6.175 8.12 25.21 0532
110 6.179 B.12 24.02 053.6 O,
111 6.183 8.09 24.93 274.6 _
112 6.153 8.09 24.72 268.5 W?f' 6.z
113 6.195 8.06 251 271.2
114 3.82 3.371 8.92 1816
115 0.089 0029 -0607 —0.183
116  -0.006 0004 0.6 ~154
117 -0.018 0 -0627 —1537
118 —0.023 0004  —-0.62  —1.588 P
LT 2.023 7.24 37.93 741 "5 '
120 4.059 9.69 47.76 2493
121 4.098 9.67 47.75 250 .
122 4103 . 97 . 47.81 250.6 v ed
123 7.03 15.24 84.6 3405
124 8.93 17.66 93.4 448 1
125 8.97 17.7 93.4 4463 -
126 8.97 17.69 93.5 4494 l«éf- |
57 7.52 10.56 40.14 337.6
128 6.244 8.09 2579 2225
129 6.189 8.05 24.95 316.5
130 6.16 8.06 24.83 260
131 6.248 6.793 24.54 2453
132 16.31 0.467 19.05 10.46
133 19.72 0.308 4.275 4.871
134 20.07 0.134 0.446 4.131
135 20.15 0.134 0.124 3.743
136 20.18 0.134 0.036 3.558
137 20.19 0.134 0.006 3.55
138 20.2 0103  —0.006 3.682
139 20.2 0.094  —-0.007 4113
140 20.21 0067  -0.011 4.09
141 20.21 0013  —0.021 3.938
142 2022 . 0092  -0.01 3.69

B. |

NO, O
25 Z4&S




i

¢

65MW 02 CO2. . NOx co
143 19.61 1348 8624 7.74
144 1238 0512 0045  47.88
145  0.475 0  -056 2298
146 0065 . 0009 -0592 —1.009
147 0025 0051 -0597  —1.029
148 0.01 0009  -0613  —1.015
149 2.741 0 —0506  -0.667
150  4.045 -0025 -0618  —1.051
151 40 0.054 -0613 —1.079
152 (40770 0038 0613  —-1.062
153 58 ~1.166
154  0.108 —1.527
155 0.007 63.09
156 —0.008 2
157  -0.013 @/
158 —0.013 /06
159 —0.019 ~0.907
200  0.029 0.101
201  5.239 . 1465
202 6.16 802 8112 2205
203 6214 8.83 4454 284
204 865  17.58 93 4156
205 8.96  17.68 934 4484
206 897  17.67 927 4464
207 8.97  17.69 92 4458
208 898  17.68 91.9  447.1
209 9.04  17.67 91.9 4466
210 807 1213 55 3952
211 6.338 802 3156 2009
212 6.243 8.1 31.04 2387
213 6.203 809 3116 2323
214 6173 805 3087  266.2
215  6.195 805  31.05 2797
216 6.205 804  31.64 2526
217 6.203 8.05  31.34 2402
218 6.218 8.05 3117 2445
219 6.265 801 3142 2603
220 6.247 799 3206 2151
221 6.218 803 3152 2016
222 6.236 803 3124 2676
223 6.222 8.07 31.2 2582
224 6.204 804 3154 2531
225  6.239 799 3145 2325
226 6.196 8.02 3156 2417
227 6.203 802 3145 2286
228 6.198 802 3146 2575
229 6.266 8§ 8155 2372
230  6.295 7.98 318 . 2635
231 6.267 8.04 32.6 181.8

) b



65MW 02 CcO2 . NOXx coO
232 6.212 8.11 31.49 251.6
233 6.183 8.09 31.51 263.6
234 6.219 8.07 31.94 220.3
235 6.228 8 31.73 213.1
236 6.224 8.01 31.41 271.9
237 6.196 8.05 31.42 219.8
238 6.152 8.09 31.04 297.2
239 6.208 8.1 31.35 261.2
240 6.21 8.09 31.4 241.3
241 6.22 8.08 31.44 247 4
242 6.187 8.06 31.29 238.4
243 6.202 8.06 30.92 267.1
244 6.228 8.07 31.38 251.4
245 6.221 8,04 31.35 237
246 6.238 8.03 31.38 275.5
247 6.238 8.07 31.7 228
248 6.218 8.1 31.46 267
249 6.187 8.1 31.6 265.4
250 6.204 8.1 31.38 - 2491
251 6.216 8.09 31.39 265.9
252 6.222 8.1 31.53 249.9
253 6.206 8.11 31.64 230.5
254 6.183 8.07 30.94 2452
255 6.226 8.02 31.47 278.5
256 6.233 8.03 31.7 239.3
257 6.217 8.1 31.55 229.1
258 6.2 8.07 31.41 275.5
259 6.188 8.07 31.4 308.8
300 6.193 8.07 31.78 260.3
301 6.222 8.04 31.57 222
302 6.194 8.09 31.27 259.5
303 6.215 8.09 31.55 278.5
304 6.212 8.05 31,79 236.6
305 6.21 6.99 31.67 263.9
306 6.212 8.02 31.56 246.6
307 6.226 8.05 31.77 239.4
308 4.107 3.845 12.86 170.1
309 0.107 0.002 -0.575 1.956
310 -0.006 0 -0.613 -1.333
311 -0.019 —0.007 -0.614 -1.49
312 -0.024 —0.011 -0.621 ~1.491
313 1.969 6.697 3308 876
314 4.076 9.67 46.76 248.9
315 4.123 9.72 46.79 250.7
316 6.665 14.72 782 "320 ;
317 8.98 17.62 91.3 4492
318 9.02 17.66 91.4 4493
_319 9.03 17.68 91.5 _ 44886
320 7.6 .10.83 44.77 385.5
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APPENDIX D-8

QA/QC PERFORMANCE MEASUREMENTS SUMMARY TABLES
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Table D-8-1. SCAQMD Method 100.1 instrument calibration results, full load stratification test, 1/5/94

02 o2 60 NOx
(%) (%) (ppm) (ppm)
Calibration Gas Concentration
Operating Range 0- 10 0- 20 0- 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
Zero Calibration Response (divisions)
Pre-Test Response 2.0 5.0 5.0 2.1
Post-Test Response 2.0 4.9 5.0 2.2
High Range Calibration Response (divisions)
Pre-Test Response 923 93.8 95.2 95.0
Post-Test Response 91.8 93.8 95.5 95.7
Mid Range Calibration Response (divisions)
Pre-Test Response 43.3 538 55.5 49.8
PostTest Response 43.0 335 55.5 50.0
Zero Gas System Bias Respose (divisions)
Pre=Test Response 4.0 5.1 5.1 2.1
Post-Test Response 2.5 5.1 5.4 29
Cal-Gas System Bias Respose (divisions)
Pre-Test Response 43.0 53.2 55.5 48.5
Pose-Test Response 42.5 53.0 95.5 92.8
Analyzer Calibration Error (%)
Pre-Test High Range 1.1% 0.0% 0.0% 0.7%
Pre-Test Mid Range 0.7% 0.7% 0.5% 0.3%
Post-Test High Range 1.6% 0.1% 0.3% 1.3%
Post-Test Mid Range 1.0% 0.9% 0.5% 0.2%
Sampling System Bias Error (%)
Pre-Test 3.0% 1.3% 0.4% 1.6%
PostTest 2.0% 1.6% 0.1% 2.3%
Linearity (%) .
Pre-Test 0.2% 0.7% 0.5% 0.7%
Post-Test 0.3% 0.9% 0.3% 0.9%
Zero Calibration Drift (%)

Stratification Test 0.0% 0.1% 0.0% 0.1%

Calibration Drift (%)
Stratification Test 0.3% 0.2% 0.0% 0.1%




Table D8-2. SCAQMD Method 100.1 instrument calibration results, full load baseline test, 1/5/94

02 o2 cO NOx %
(%) (%) (ppm) (ppm) |
" z#Calibration' Gas Concentration
Operating Range 0- 10 - 20 0- 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
- Zero Calibration Response (divisions)
Pre-Test Response 2.0 49 5.0 2.2
Post-Test Response 1.9 4.8 5.0 25
High Range Calibration Response (divisions)
Pre-Test Response 91.8 93.8 95.5 95.7
Post=Test Response 92.8. 935 94.8 94.8
Mid Range Calibration Response (divisions)
Pre-Test Response 43.0 53.5 55.5 50.0
Pos+Test Response. 434 336 35.6 49.8
Zero Gas System Bias Respose (divisions)
Pre-Test Response 2.5 5.1 54 29
Post=Test Response 2.5 5.1 5.0 3.0
Cal-Gas System Bias Respose (divisions)
Pre=Test Response 42.5 53.0 95.5 92.8
Post=Test Response 43.0 53.1 94.8 92.5
Analyzer Calibration Error (%)
Pre=Test High Range 1.6% 0.1% 0.3% 1.3%
Pre-Test Mid Range 1.0% 0.9% 0.5% 0.2%
Pos+Test High Range (.5% 0.0% 0.4% 0.1%
Post-Test Mid Range 0.5% 0.7% 0.6% 0.7%
‘Sampling System Bias Error (%)
Pre-Test 2.0% 1.6% 0.1% 2.3%
PostTest 1.5% 1.5% (0.4% 2.7%
Linearity (%)
Pre-Test 0.3% 0.9% 0.3% 0.9%
Post+Test 0.3% 0.6% 0.8% 0.8%
Zero Calibration Drift (%)
Baseline Test 0.1% 0.1% 0.0% 0.3%
Calibration Drift (%)
Baseline Test 0.5% 0.2% 0.1% 0.5%




Table D-6-3. SCAQMD Method 100.1 instrument calibration results, tull load urea on test, 1/5/94

N

02 COo2 CO NOx
(%) (%) (ppm) {(ppm)
Calibration Gas Concentration
Operating Range 0~ 10 0- 20 0- 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
Zero Calibration Response (divisions)
Pre-Test Response 2.0 5.1 5.0 2.3
Post=Test Response 2.0 5.1 5.0 2.1
High Range Calibration Response (divisions)
Pre-Test Response 93.0 93.8 94.9 94.9
PostTest Response 92.1 94.0 94.8 94.9
Mid Range Calibration Response (divisions)
Pre-Test Response 43.5 538 55.5 49.9
Pose=Test Response 43.1 54.0 554 49.7
Zero Gas System Bias Respose (divisions)
Pre-Test Response 2.2 5.2 5.1 2.6
Post-Test Response 2.4 5.2 5.0 2.3
CalGas System Bias Respose (divisions)
Pre-Test Response ' 43.0 53.2 94.9 48.6
Post-Test Response 42.6 53.5 94.7 48.9
Analyzer Calibration Error (%)
Pre-Test High Range 0.4% 0.1% 0.3% 0.4%
Pre-Test Mid Range 0.5% 0.8% 0.5% 0.4%
Post-Test High Range 1.3% 0.2% 0.4% 0.6%
Post+=Test Mid Range 0.9% 0.6% 0.4% 0.4%
Sampling System Bias Error (%)

Pre-Test 1.2% 1.5% 0.4% 2.0%
Post-Test 1.8% 1.2% 0.5% 1.4%

Linearity (%)
Pre=Test 0.3% 0.7% 0.7% 0.6%
Post-Test 0.3% 0.6% 0.6% 0.7%

Zero Calibration Drift (%)
Urea On Test 0.0% 0.0% 0.0% 0.2%
- Calibration Drift (%)

Urea On Test 0.4% 0.2% 0.1% 0.0%




Table D-84. SCAQMD Method 1ob.1_ instrument calibration results, mid load stratification test, 1/6/94

o2 COo2 co NOx i
(%) (%) (ppm) (ppm)
... =Calibration Gas Concentration
Operating Range 0~ 10 G- 20 0- 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
. Zero Calibration Response (divisions)
Pre-Test Response 24 5.2 5.0 2.0
Post-Test Response 2.6 5.5 5.0 1.7
High Range Calibration Response (divisions)
Pre-Test Response 93.7 943 95.1 94.8
PostTest Response 93.3 95.0 94.5 95.9
Mid Range Calibration Response (divisions)
Pre-Test Response 44.1 54.3 55.8 49.4
Post-Test Response 44.0 54.6 55.0 50.0
Zero Gas System Bias Respose (divisions)

Pre-Test Response 2.7 5.5 5.0 2.0

Post=Test Response 29 5.7 5.1 1.7 .

Cal-Gas System Bias Respose (divisions)
Pre-Test Response 43.6 53.8 55.5 48.8
Post-Test Response 43.5 54.2 55.0 49.0
Analyzer Calibration Error (%)
Pre-Test High Range 0.1% 0.3% 0.1% 0.6%
Pre-Test Mid Range 0.3% 0.4% 0.8% 0.6%
Post-Test High Range 0.7% (.8% 0.7% 2.0%
Post+Test Mid Range 0.6% 0.4% 0.0% 0.3%
-Sampling System Bias Error (%)
Pre-Test 1.1% 1.2% 0.5% 1.2%
Post-Test 1.4% 1.0% 01% 0.7%
Linearity (%)
Pre-Test 0.3% 0.5% 0.9% 0.9%
PostTest 0.3% 0.8% 0.4% 0.7%
- Zero Calibration Drift (%)
Stratification Test 0.2% 0.3% 0.0% 0.3%
Calibration Drift (%)

Stratification Test 0.3% 0.0% 0.8% 0.9%




Table D-8-5. SCAQMD Method 100.1 instrument calibration results, mid load baseline test, 1/7/94

02 o2 Cco NOx
(%) (%) (ppm) (ppm)
Calibration Gas Concentration
Operating Range 0- 10 0~ 20 0- 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
Zero Calibration Response (divisions)
Pre-Test Response 2.7 5.6 5.0 2.0
Pose=Test Response 2.6 5.6 5.0 2.0
High Range Calibration Response (divisions)
Pre-Test Response 93.6 85.5 94.0 94.3
Pose=Test Response 93.6 953 94.0 943
Mid Range Calibration Response (divisions)
Pre-Test Response 44.1 54.8 55.0 49.2
Post+Test Response 44.0 54.7 54.8 49.2
Zero Gas System Bias Respose (divisions)
Pre=Test Response 3.0 5.7 5.0 2.0
PostTest Response 3.0 5.7 5.0 2.1
CakGas System Bias Respose (divisions)
Pre-Test Response 43.8 54.2 54.5 48.5
Post-Test Response 43.8 54.2 54.5 48.9
Analyzer Calibration Error (%)
Pre-Test High Range 0.5% 1.2% 1.2% 0.1%
Pre-Test Mid Range 0.6% 0.3% 0.0% 0.8%
Post-Test High Range 0.4% 0.9% 1.2% 0.1%
Post-Test Mid Range 0.6% 0.3% 0.2% 0.8%
Sampling System Bias Error (%)
Pre-Test 1.2% 1.0% 0.5% 1.5%
Post-Test 1.2% 1.0% 0.5% 1.2%
Linearity (%)
Pre=Test 0.4% 0.9% 0.7% 0.9%
Post-Test 0.4% 0.9% 0.5% 0.9%
Zero Calibration Drift (%)
Baseline Test 0.1% 0.0% 0.0% 0.0%
Calibration Dritt (%)
Bascline Test 0.0% 0.1% 0.2% 0.0%




Table D-8-6. SCAQMD Method 100.1 instrument calibration results, mid load urea on test, 1/6/94

02 CO2 cO NOx i
(%) (%) (ppm) (ppm)
_2. " ".Calibration Gas Concentration
Operating Range 0- 10 0- 20 0- 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
" Zero Calibration Response (divisions)
Pre-Test Response 2.6 5.5 5.0 20
Post-Test Response 2.7 5.5 5.0 2.0
High Range Calibration Response (divisions)
Pre-Test Response 93.3 95.2 94.8 95.0
Post-Test Response 93.4 95.4 94.7 95.6
‘Mid Range Calibration Response (divisions)
Pre-Test Response 44.0 54.7 55.1 49.7
Post=Test Response 44.0 54.7 55.2 50.0
* Zero Gas System Bias Respose (divisions)
Pre-Test Response 2.7 5.7 5.0 2.0
Post=Test Response 3.0 5.7 5.1 2.0

CalGas System Bias Respose (divisions)

Pre=Test Response 43.3 54.2 55.0 48.7
PostTest Response 43.8 543 55.0 49.0
Analyzer Calibration Error (%)
Pre-Test High Range 0.7% 1.0% 0.4% 0.8%
Pre-Test Mid Range 0.6% 0.3% 0.1% 0.3% -
Post-Test High Range 0.7% 1.2% 0.5% 1.4%
Post-Test Mid Range 0.7% 0.3% 0.2% 0.0%
Sampling System Bias Error (%)
Pre-Test 1.4% 1.0% 0.0% 1.3%
Post-Test 1.2% 0.9% 0.1% 1.0%
Linearity (%)
Pre-Test 0.3% 0.8% 0.3% 0.7%
Post-Test 0.4% 0.9% 0.5% 0.7%

Zero Calibration Drift (%)

Urea On Test 0.1% 0.0% 0.0% 0.0%

Calibration Drift (%)
Urea On Test 0.1% 0.0% 0.19% 0.3%




Table D-§-7. SCAQMD Method 100.1 instrument calibration results, low load stratification test, 1/7/94

02 co2 CO NOx
(%) (%) (ppm) (ppm)
Calibration Gas Concentration
Operating Range 0- 10 0- 20 0~ .500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
Zero Calibration Response (divisions)
Pre-Test Response 2.5 5.1 5.0 2.0
Post-Test Response 24 5.2 5.0 2.0
High Range Calibration Response (divisions)
Pre-Test Response 92.8 94.0 94.9 94.9
PostTest Response 92.1 94.0 94.7 95.6
Mid Range Calibration Response (divisions)
Pre-Test Response 43.8 539 55.0 49.5
PostTest Response 43.4 539 55.1 50.0
Zero Gas System Bias Respose (divisions)
Pre=Test Response 2.8 5.2 5.0 23
Post=Test Response 2.8 53 5.1 2.0
CakGas System Bias Respose (divisions)
Pre-Test Response 43.0 533 54.9 49.2
Post=Test Response 43.0 534 54.7 49.0
Analyzer Calibration Error (7)
Pre-Test High Range 1.1% 0.2% 0.3% 0.7%
Pre-Test Mid Range 0.7% 0.7% 0.0% 0.5%
Post-Test High Range 1.7% 0.0% 0.5% 1.4%
Past-Test Mid Range 1.0% 0.8% 0.1% 0.0%
Sampling System Bias Error (%)
Pre-Test 1.8% 1.4% 0.1% 1.1%
Post-Test 1.8% 1.4% 0.4% 1.0%
Lincarity (%)
Pre-Test 0.2% 0.7% 0.2% 0.9%
PostTest 0.2% 0.8% 0.4% 0.7%
Zero Calibration Drift (%)

Stratification Test 0.1% 0.1% 0.0% 0.0%

Calibration Drift (%)
Stratification Test 0.3% 0.1% 0.1% 0.5%




Table D-8-8. SCAQMD Method 100.1 instrument calibration results, low load baseline test, 1/8/94

02 co2 o NOx b
(%) (%) (ppm) (ppm)
.- ~Calibration Gas Concentration
Operating Range - 10 0- 20 0~ 500 0- 100
High Range 9.14 17.75 451 92.2
Mid Range 4.20 9.89 250 48.0
-+ =2 Zero Calibration Response (divisions)
Pre-Test Response 23 5.2 5.0 20
Post-Test Response 22 5.2 5.0 20
High'Range Calibration Response (divisions)
Pre-Test Response 92.8 93.8 94.9 94.0
Post-Test Response 92.7 94.0 94.7 94.0
Mid Range Calibration Response {divisions)
Pre-Test Response 437 539 553 49.1
Post-Test Response 43.7 53.9 55.0 49.1
Zero Gas System Bias Respose (divisions)
Pre-Test Response 2.7 5.3 5.1 20
Post-Test Response 27 5.4 5.0 20 .
CalGas System Bias Respose (divisions)
Pre-Test Response 43.4 53.5 55.0 48.1
Post-Test Response 43.4 53.5 54.7 48.3
-Analyzer Calibration Error (%) .
Pre-Test High Range 0.9% 0.2% 0.3% 0.2%
Pre-Test Mid Range 0.6% 0.8% 0.3% 0.9%
Post-Test High Range 0.9% » 0.0% 0.5% 0.2%
PostTest Mid Range 0.5% 0.8% 0.0% 0.9%
Sampling Systemn Bias Error (%)
Pre-Test 1.3% 1.3% 0.1% 1.9%
Post-Test 1.3% 1.4% 0.3% 1.7%
Linearity (%)
Pre-Test 0.2% 0.7% 0.5% 0.8%
Post=Test 0.1% 0.8% 0.3% 0.8%
- Zero Calibration Drift (%)
Baseline Test 0.1% 0.0% 0.0% 0.0%
Calibration Drift (%) .
Baseline Test 0.1% 0.0% 0.3% 0.0%




Table D-89. SCAQMD Method 100.1 instrument calibration results, low load urea on test, 1/7/94

o2 Co2 CO NOx
(%) (%) (ppm) (ppm)
Calibration Gas Concentration
Operating Range 0- 10 0- 20 0- 500 0- 100
High Range 9.14 17.75 451 922
Mid Range 4.20 9.89 250 48.0
Zero Calibration Response (divisions)
Pre-Test Response 24 5.2 5.0 20
Post=Test Response 23 5.2 50 20
High Range Calibration Response (divisions)
Pre-Test Response 92.1 94.0 94.7 95.6
Post-Test Response 92.0 93.9 %4.7 95.9
Mid Range Calibration Response (divisions)
Pre-Test Response 434 539 55.1 50.0
Post=Test Response 43.3 53.9 55.1 50.0
Zero Gas System Bias Respose (divisions)
Pre=Test Response 2.8 5.3 5.1 2.0
Post-Test Response 26 52 5.1 2.0
CalGas System Bias Respose (divisions)
Pre-Test Response 43.0 534 54.7 49.0
Post-Test Response 43.0 534 54.7 49.0
Analyzer Calibration Error (%) ‘
Pre-Test High Range 1.7% 0.0% 0.5% 1.4%
Pre-Test Mid Range 1.0% 0.8% 0.1% 0.0%
PostTest High Range 1.7% 0.0% 0.5% 1.7%
Post-Test Mid Range 1.0% 0.8% 0.1% 0.0%
Sampling System Bias Error (%)
Pre-Test 1.8% 1.4% 0.4% 1.0%
Post-Test 1.6% 1.3% 0.4% 1.0%
Linearity (%)
Pre-Test 0.2% 0.8% 0.4% 0.7%
Post-Test 0.2% 0.7% 0.4% 0.9%
[ Zero Calibration Drift (%)
Urea On Test 0.1% 0.0% 0.0% 0.0%
Calibration Drift (%)
Urea On Test 0.0% 0.0% 0.0% 0.0%
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1SOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant

Date

Performed

Sample Location

Test No./Type

by

—————— e ————

Barometric Pressure (in. Hg) Py
Meter volume (std),
v AH
Y. 17.64  m\ [P+ 45—
®/\1 60
( ) Vm std
( ) ( ) + ;‘;7;
17.64 1 ] T T+ 466
Volume of liquid collected {grams) Vie
_________ —— _—)
Volume of liquid at standard condition (scf) Vi std
V1. x 0.04707
Stack gas pfoportion of water vapor
Y std R — B
Vw std ¥ Vm std [ Fd )
Molecular weight, stack gas dry M
(1b/1b-mole) d
(% COHx 0.44) + (% 0,x 0.32) + (% No+ % C0 x 0.28)
( x 0.44) + ( x0.32) + (__ + x 0.28)
Molecular weight, stack gas wet
(1b/1b-mo]e) Ms
Md(1- ) + 18(B ) ( y(1- ) + 18¢ )
Absolute stack pressure (in. Hg)
P+ Pstack (in. ?1 ( ) + () PS
b 13.6 Pt 13.6

b ———— — — — s uaa -

Yz (= dryeps Toeker

e e e ——

-

Form 440 3/84




Temperature stack gas, average (OF) Te
Stack velocity (fps)
<2ve + 460
85.49 (C)) (/apP_ . ) L
VS(avg)
/( ) + 460
85.49 ( W )
— )
Total sample time (minutes) )
Nozzle diameter, actual (inches) Ng
Percent isokinetic (%)
17.33 (TS +_460)(Vw std + Vm std)
6 Vg Ps Ng? 3
17.33 | + 460) (( )+ ( ))
( ) M (¢ )
Arga of stack (ft2) == _3.1416 Ag
mrl =144, w(_ )2--144
Stack gas volume at standard conditions (dscfm)
60 (1 - B _)Vs A 528 Ps
wo' "avg s T, avg * 450 79,97
Q
60 (1 - __ )(__)(__) 528 (__)
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15,432 Mplorams) 15.432 C,
Mt () (std)
Emission rate of particulate matter (1b/hr)
0.00857 (Qs) Cs , 0.00857 ( ) E
(std) P

Form 4408 3/84




APPENDIX E-2

GRAVIMETRIC ANALYSIS RECORDS




WEIGHT OF PARTICULATE COLLECTED

Huntington Beach Generating Station

TEST SITE:
TEST LOCATION:  Unit 1
OPERATING CONDITIONS: 215 MW
e DATE: 1/5/94
Distilled Water Blank Weight (g): 0.00095
Distilled Water Blank Volume {ml}: 371
Methylene Chloride Biank Wt. {g): 0.00015
Methylene Chloride Blank Vol. (ml): 305
Run Number: Baseline , Run 1
Filter Number: #01
Pre—Filter Recovered Volume {mi): 195
Post—Filter Recovered Volume (ml): 495
Gross Tare Net
{g) {9) {g)
Pre—Filter Residue 56.84620 56.84310 0.00310
Pre—Filter Residue Corrected 0.00280
Filter 0.35357 0.35439  0.00000 (o.oco%?a
Gross Tare Net
-[[Post-Filter {(g) {q) {o)
Aqueous 47 43170 47.42800 0.00370
Aqueous Corrected 0.00243
Organic 58.29460 5B8.29200 0.00260
. Total Condensable Particulate: 0.00503
Total Particulate: 0.00763

Run Number;

Filter Number: #03

With Urea, Run 1

Pre—Filter Recovered Volume {ml): 213
Post—Filter Recovered Volume (mil): 726
Gross Tare Net
{9 {9 ()
Pre—Filter Residue 54.346565 54.34335 0.0033)
Pre~Filter Residue Corrected 0.00275
Filter 0.35790 0.35682 0.00108
QGross Tare Net
Post —Filter (g) @ (@)
Aqueous 57.39385 57.38470 0.00915
Aqueous Corrected 0.00729
Qrganic 56.35720 56.35415  0.00305
Total Condensable Particulate; 0.01034
Total Particulate: 0.01418

Run Number:

Filter Number: #04

With Urea, Run 2

Pre—Filter Recovered Volume (mil): 166
Post—Filter Recovered Volume {mi): 688
Gross Tare Net
(9) (¢)] @ |
Pre—Filter Residue 47 47000 4746670 0.00330
Pre —Filter Residue Corrected 0.002687
Filter 0.36053 0.35976 0.00077
Gross Tare Net
Post—Filter {9 (9) (g}
Agqueous 5B.33575 58.32800  0.00685
Aqueous Corrected 0.00508
C)rganic 5471065 5470705 0.003601] .
Total Condensable Particulate: 0.00869
Total Particulate: 0.01233

{0 000!

Pre—Test Avg. Post—Test Avg.
Control Filter #10: 0.35500 0.35513
Control Filter #16: 0.35601 0.35612
Run Number: Baseline, Run 2
Filter Number; #02
Pre~Filter Recovered Volume {mi): 196
Post—Filter Recovered Volume (ml}: 584
Gross Tare Net
(9) (g @ |
l.
Pre—Filter Residue 58.01390 5B,00955 0.00435 ’
Pre—Filter Residue Corrected 0.00384 |!
Filter 0.35321 0.35335 0.00000
Gross Tare Net
Post—Filter (Q) (g} (g)
Aqueous 56.47695 56.46755 0.00940
Aqueous Corrected 0.00790
Qrganic 4852340 48.52035  0.00305
Total Condensabie Particulate: 0.01095
Total Particulate: -0.01 480



TEST SITE: Huntington Beach Generating Station

TEST LOCATION: Unit 1
OPERATING CONDITIONS: 110 MW .

DATE: 1/6/94 & 1/7/94

Pre —Test Avg. Post-Test Avg,
Distilled Water Blank Weight (g): 0.00095 Control Filter #10: 0.35500 0.35512
Distilled Water Blank Volume {mil): 371 Control Filter #16: 0.35601 0.3s5612
Methylene Chloride Blank Wt (g): 0.00015
Methylene Chloride Blank Vol, {ml): 305
Run Number: Baseline , Run 1 Run Nurnber: Baseline, Run 2
Filter Number; #08 Filter Number: #09
Pre—Filter Recovered Volume (ml): 220 Pre—Filter Recovered Volume (ml): 1¢
Post~Filter Recovered Volume (mil): 610 Post—Filter Recovered Volume (mi); 5.
Gross Tare Net Gross Tare Net |
(@) () 9 | ‘ (9 () @ _
Pre—Filter Residue 47.83200 47.82805 0.00395 Pre~Filter Residue 47.94905 47.94530 0.00: 5
Pre~Filter Residue Corrected 0.00338 Pre—Filter Residue Corrected 0.00; 4 /
Filter 0.35568 0.35458  0.00110 Filter 0.35545 0.35642 000 D42
Gross Tare Net Gross Tare Ne!
Post—Filter (o) {9) (<) | Post-Filter {g) (g} (g
Agueous 55.23370 55.22880  0.00490 Agueous 46.57675 4657300 0.00:7S
Aqueous Corrected 0.00333 Agueous Corrected 0.00236
Organic 4B8.88645 48.88310  0.00335 Organic 43.78105 4377655  0.00:50 b
. Total Condensable Particulate; 0.00669 Total Condensable Particulate: 0.00687
Total Particulate: 0.01117 Total Particulate; 0.00951
Run Number: With Urea, Run 1 Run Number: With Urea, Run 2
Fiter Number: #05 Filter Number: #06
Pre—Filter Recovered Volume {mi): 180 Pre—Filter Recovered Volurme (mi): 198
Post—Filter Recovered Volume {ml): 575 Post—Filter Recovered Volume (mi}: 559
Gross Tare Net “Gross Tare Net
{g) (g} (q) (@ (g {g)
Pre—Filter Residue 56.98320 56.97715 0.00603 Pre—Filter Residue 57.43145 57.42705  0.00440
P_re——Filter Residue Corrected 0.00556 Pre —Fiiter Residue Corrected 0.00389
Filter 0.35786 0.35696 0.09090 Filter 0.35791 0.35719 0.00072
_ Gross Tare Net Gross Tare Net
Post—Filter (@ __ (9) (9) Post—Filter (g) (9) (9)
Agueous 47.89595 47.89120 0.00475 Aqueous 60.71180 60.69865 0.01315
Aqueous Corrected 0.00327 Aquecus Corrected 0.01171
Organic 49.35595 49.35330 0.00265 Organic 56.74485 56.74310 0.00185
Total Condensable Panticulate; 0.00593 Total Condensable Pariculate: 0.01357
Total Particulate: 0.01239 Total Particulate: 0.01818 .




WEIGHT OF PARTICULATE COLLECTED

TEST SITE: Huntington Beach Generating Station
TEST LOCATION: Unit1
OPERATING CONDITIONS: 65 MW
DATE: 1/7/94 & 1/8/94
Pre—Test Avg. Post—Test Avg.
Distilled Water Blank Weight (g): 0.00095 Control Filter #10: 0.35500 0.35513
Distilled Water Blank Volume (ml): 371 Control Filter #16: 0.35601 0.35612
Methylene Chloride Blank Wt. (g): 0.00015
Methylene Chloride Blank Vol. {ml): 305
Rur Number: Baseline , Run 1 Run Number: Baseline, Run 2
Filter Number: #13 Filter Number: #14
Pre~Filter Recovered Volume {mil): 177 Pre—Filter Recovered Volume (m): 19¢
Post-Filter Recovered Volume {ml): 596 Post—Filter Recovered Volume {ml): 51¢
Gross Tare . Net Gross Tare Net
{9 (g (9) (g) (g @
1
Pre—Filter Residue 46.14200 46.13800  0.00400 Pre—Filter Residue 4699200 4698915  0.00287
Pre—Filter Residue Corrected 0.00354 Pre -Filter Residue Corrected 0.0023¢
Filter 0.35506 0.35419 0.00087 Filter 0.35332 0.35287 0.00045 :
. Gross Tare Net Gross Tare Net
Post—Filter o) {q} {q) Post—Filter (@ (g} (Q)
Aqueous 47.36235 47.36015  0.00220 Aqueous 56.79220 56.78015  0.00305
Aqueous Corrected 0.00067 Aqueous Corrected 0.00172
QOrganic 46.76535 46.76265 0.00270 Organic 53.65760 53.654B5 0.00275
. Total Condensable Particulate: 0.00337 Total Condensable Particulate: 0.00447
Total Particulate; 0.00779 Total Paniculate: 0.00729
Run Number: With Urea, Run 1 Run Number: With Urea, Run 2
Filter Number: #11 Fiter Number: #12
Pre—Filter Recovered Volume (ml): 254 Pre—Filter Recovered Volume (ml): 211
Post—Filter Recovered Volume {ml): 590 Post—Filter Recovered Volume (rml): 600
Gross Tare Net Gross Tare Net
(9) {9 {q) {g) (a) (@)
Pre—Filter Residue 48.48855 48.48235 0.00620 Pre—Filter Residue 58.70560 58.70145 0.00415
Pre~Filter Residue Corrected 0.00554 Pre—Filter Residue Corrected 0.00360
Filter 0.36099 0.35743 0.00356 Filter 0.35792 0.35655 0.00137
Gross Tare Net Gross Tare Net
Post—Filter > {g} _(a) (g) Post~Filter {q) {g} {g) .
Aqueous 43.18340 43.17960 0.00380 Aqueous 56.31515 56.31235 0.00280
Aqueous Corrected 0.00228 Aqueous Corrected 0.00126
QOrganic 5587550 S55.87290  0.00260 Organic 46.28200 46.27900  0.00300
Total Condensable Particulate: 0.0048%9 Total Condensable Particulate: 0.00426
Total Particulate: Q.01400 Total Particulate: 0.00924




éJ(;M Hdﬁ G S

METHOD 5.2 DATA SHEET ANALYSIS DATES: V2o — 7—/q wQ_

RUN ID: 215 MW W/UREA - RUN #: 1 DATE: 1/5/94 TIME: 1557

PROBE WASH - AQUEOUS RESIDUE

PW ID#: 00293 TARE ID: | FINAL - SY.3Y{es

VOLUME: 217 CINITIAL  59- 34335
NET  0.0033

IMPINGER CATCH - ORGANIC RESIDUE Y33 - AQUEOUS RESIDUE

IC #A ID: 00294 TARE ID: X3 TARE ID: 34

VOLUME: &% 6 FINAL  58.3572 FINAL 5739385

IC #B ID: 00295 INITIAL 5%, 354(5 INITIAL §7.384#

VOLUME: 240 NET 3.0 0305 NET  0.009(

NOTES: ey

ek e e A Aok A Ak .

RUN ID: 215 MW W/UREA RUN #: 2 DATE: 1/5/94 TIME: 1900

PROBE WASH - AQUEOUS RESIDUE

PW ID#: 00296 TARE 1D: 30 FINAL  Y7.7F00

VOLUME: _[§ 6 - INITIAL Y 2Y667
NET  0.00 33

IMPINGER CATCH - ORGANIC RESIDUE 14, - AQUEOUS RESIDUE

IC #A ID: 00297 TARE ID: _ 3 7 TARE 1D: /2

VOLUME: H¥ - FINAL  SM. 3 065 FINAL  58.335 7%

IC #B 1D: 00298 INITIAL  $9_ 30705 INITIAL 5%. 3289

voLumE: 20 b NET  0,0036 NET  0,006¢S

" NOTES:
34

*****************************************************************************




METHOD 5.2 DATA SHEET

ANALYSTS DATES: Vea =214

e AP

g vk e g e o e e she e e e v e ke e v e e ke T v v ok e 7 3k e e o 3k e vk e o e v e e ke ok ek e o sk vl e vl ok e ok ok e dle e e sk dedede ok & s Je e e o ok ok Kk

RUN ID: 215 MW BASELINE

PROBE WASH
PW ID#: 00287

VOLUME : LE[ é

IMPINGER CATCH

IC #A ID: 00286
voume: 195
IC 48 ID:  N/A
VOLUME: N/A
NOTES:

St

RUN #: 1

TARE ID: 30

- ORGANIC RESIDUE )4
TARE ID:  3°A
FINAL  5%-2744

INITIAL S€.2922

NET 0.0010

DATE: 1/5/94

TIME: 1010

- AQUEOUS RESIDUE
FINAL 56.8462

INITIAL S6.89%)

NET ©.0083)

- AQUEOUS RESIDUE
TARE ID: '.)_?/
FINAL Y243 F

INITIAL Y7 42E0

NET 0.0037%

e 3 e de v F 7 e s 7 sk g 2 vk % 3 3 7 ek de de ok do e o sk ok ok e ok ke e e e ok e e ok v e e ok e gk ok ok ke ok sk e de e e g ke ke e ek ek o de ek ek ke ke ok

RUN ID: 215 MW BASELINE

PROBE WASH
PW ID#: 00290
voLuMe: 16
IMPINGER CATCH \+"'
IC #A ID: 00289
voLuMe: 4
IC #B ID: 00288
VOLUME: j O
CNOTES: ¢, |

RUN #: 2

TARE 1D: 10

- ORGANIC RESIDUE

TARE Ip: 59
FINAL 45,5239

INITIAL 48.5201¢

NET 0,00305

DATE: 1/5/94

TIME: 1230

- AQUEOUS RESIDUE

FINAL®  58.01 327

INITIAL 5%.00955

NET 0,00435

- AQUEOUS RESIDUE

TARE ID: 4+

FINAL  SE.Y7¢49s

INITIAL 56,9875
NET 0,009

2 3 v 9k 7 7 T 5 Fe e 3 T v 7 e 7 7o 9k 7 e % e de T ok e vk do ok ofe o v e e o oo sl e e o vk ale e vk s ke e ok e ok die sl vk e vl e e de e vk e e de ke sk e de e o ok e ok ke e




METHOD 5.2 DATA SHEET

RUN ID: 110 MW W/UREA

PROBE WASH
PW ID#: 00305 4

votume: [0
L
I\]a

IMPINGER CATCH

[\[“g‘_ l‘.&f sas

(helmsaqt

okt 5ot

RUN #: 1,

Regoln-
———- u(cﬁ

44

TARE 1ID:

Q’L-M" 5475 - Vire<

- ORGANIC RESIDUE

{}w /fn»

ANALYSIS DATES: ku - 2y

e s i 3 e e e e e e vk e vk v e e e e I e 3l e e e de e e e e vk vk v vl de o e e Ao e e v ok sk de ek v e de vk de e sk de ek ke ek e de e ek ok ok ke ke ke ke ok

DATE:

BY: ziailfz,

1/6/94 TIME: 2100

- AQUEOUS RESIDUE

FINAL  SE- 7825 2

INITIAL $6.577!F
NET 0,006

- AQUEOUS RESIDUE

IC #A ID: 00306 TARE 1D 9 TARE 10: [ 9

voluMe: 489 FINAL  ¥9.15595 FINAL Y7 59595

IC #B ID: 00307 INITIAL 49,3533 INITIAL Y7.89/2,

voLuMe: 86 NET  (),002.65 NET  0.084%S

NOTES::

***************************************************************************** .

RUN ID: 110 MW W/UREA RUN #: 2 DATE: 1/6/94 TIME: 2323

PROBE WASH - AQUEOUS RESIDUE

PW ID¥: 00304 TARE 1D: A FINAL 5243145

voLue: (9 ¢ INITIAL §7. 41705
NET 0.0044

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE

IC #A ID: 00302 TARE ID: O TARE ID: 5 >

voLume: A4 3FS FINAL - 56.74Y95 FINAL - G O.H(g

IC #8 ID: 00303 INITIAL 56,7431 INITIAL Go. 67565

voLUME: _ @Y NET  0,00185 NET 0.0 NS

NOTES:

41

Fdded gk hkhkdkkkhhhkhkkkhkhkikkihkhkrhkrhkhrhhkhkkthhdhkhhkhkikkikhkktk ke ok e J e do e e e e e ok e e de ook ke e




METHOD 5.2 DATA SHEET

ANALYSIS DATES: S/» ——Zé'i

. Y

e e 7 T o 3 e de e ke e e e e e e v ke e v e v e e o de e e de ke ***********************************1**********

RUN 1D: 110 MW BASELINE  RUN #: 1
Vot Z (d!n{ SeqS W Uree,

PROBE WASH Choin sey Boge finn
PW ID#: 00299 TARE 1D: ‘579
VOLUME: _ L2.° o
seq? T o
su,: L"'bf_/{ 5607 a ﬂ,(l
[Jo j‘_;ui- (7
IMPINGER CATCH

- ORGANIC RESIDUE

IC #A ID: 00300 TARE ID: ]:

voLuME: YS G FINAL @ Y5.868C 45
IC #8 ID: 00301 INITIAL Y§. %3/

VOLUME: | ‘5‘_—{ NET

DATE: 1/7/94

000335
NOTES: LC_S( {; }‘a\.l — U’U&, Cknf: 5‘57.!4 04;1,/.1-\‘
tig. P bd't‘HL -7’-‘_5 seys ua/\wlﬂ_w\‘ Ne e

TIME: 0257

- AQUEOUS RESIDUE

FINAL - Y7.8320

INITIAL $2-§2805"

EsEE=Dno==

NET 0,00395%

- AQUEOUS RESIDUE
TARE 1D: 373

FINAL 55- L33 F
INITIAL $5-2 285

e L2

NET  ,00Y49

e 9 7 e 3 T e ok e s 3 e 2k e e ok o e o 7k 3 e A e 3k 3 sk e ok sk s vk ke ok o ok o ok ok ok 3k R o o ook ok e ek o ke e e e ke e e e o ke ke

RUN ID: 110 MW BASELINE RUN #: 2
PROBE WASH

PW ID#: GO0 0% (0 TARE ID:
voLume: (4

IMPINGER CATCH
IC #A ID: 00308

- ORGANIC RESIDUE

TARE 1D: L{?»

voLuME: 4 7Y eI
IC #8 ID: 00309 INITIAL Yn 2 765
VoLUME: G G NET  0,004S
NOTES:

I

DATE: 1/7/94

TIME: 0519

- AQUEOUS RESIDUE
FINAL Y2 34 %05
INITIAL 429459

NET 6,003(5

- AQUEOUS RESIDUE

TARE 1D: E

FINAL (53675
INITIAL 46.5230

_—===m==m==

NET 0,003 7%

2 T e o de ok %k e % T ok vk v e o e T e o ok e e sk o e e v vl e dke e 3 e 3k o vk e e v s e e e o ok e e ke v e e v e e e vk v e e e o gk gy o e b ok ok ok




METHOD 5.2 DATA SHEET ANALYSIS DATES: &2'0'?’/‘4 BY: WZ

RUN ID: 65 MW W/UREA RUN #: 1 DATE: 1/7/94 TIME: 2108

PROBE WASH , - AQUEOUS RESIDUE

PW IDF: 00312 TARE ID: % FINAL ~ Y5.48%55

VOLUME: _25Y INITIAL 48.18235
NET  0.0062

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE

IC #A ID: 00313 TARE 1D: [ " TARE ID: __§

VOLUME: (5 & FINAL  JD.F75% FINAL 7219349

IC #8 ID: 00315 INITIAL %5729 INITIAL 43.1394

VOLUME:; D2 NET 0.0 026 NET  0.0038

NOTES:

5 1L

ek ek ke ok ke kA Ak e e .

RUN ID: 65 MW W/UREA RUN #: 2 DATE: 1/7/94 TIME: 2338

PROBE WASH - AQUEOUS RESIDUE

PW ID#: 00314 TARE 1D: o0 FINAL  53-705%

voLume: & 1 - INITIAL SB-Fo(ds

NET 0.009{3

IMPINGER CATCH - ORGANIC RESIDUE - AQUEOUS RESIDUE
1IC #A ID: 00316 TARE 1D: 2 | e 56
voLwme: 459 FINL Y€ 2920 FINIL - 56315705
IC #8 ID: 00317 INITIAL 46,20 INITIAL 5.3 1235
voLume: (A NET  0.00 36 NET  0,0023
" NOTES:

*****’1********************************************** dekdkddkdkkdhkbhhkhhkihhkthkdidk .




METHOD 5.2 DATA SHEET

ANALYSIS DATES: foo —C/Y

BY: Egzzzi

e e e g ke e ke e vk vk 3 vk ek e A o e ok vk vk sk e o i 9 3k ok ke 9k e e s o e e v e o e ok ok ok e ok ek vk ok e o ok ok ke e e e e deode o e ke ke ok e ook e e ke ok

RUN ID: 65 MW BASELINE

PROBE WASH
PW 1D#: 00318

voLwme: [ 7}

IMPINGER CATCH

IC #A ID: 00319
VOLUME: 45 O

IC #8 ID: 00320
voLume: (45

NOTES:

I+

RUN #: 1

mee ;. 3§

- ORGANIC RESIDUE

TARE ID: S[

FINAL AC.F6535
INITIAL Y¢,7€26%

NET 0.00 27

DATE: 1/8/94

TIME: 0212

- AQUEOUS RESIDUE
FINAL Y4 1120
INITIAL Y. 138¢

EEREREEEE=

NET 0,000

- AQUEOUS RESIDUE
TARE 10: 50
finaL 77336235

INITIAL Y9.2 6015

NET 0.00 L%

S %k 3k s ok ke e ok ok sk ok ok v v o 3 o g s e e vk ok ok e 3 3k ok 3 % e ok ek ok ok ok ok e ke ok sl ok o gk o e ok o ke e ke etk e e e ke e ek ke sk ke ke ok

RUN ID: 65 MW BASELINE

PROBE WASH
PW ID#: 00321
voLume: (90

(4¢ ga

IMPINGER CATCH
IC #A ID: 00322

voume: 4 O
IC 4B ID: 00323
voLuMe: K F
" NOTES:
5+

RUN #: 2

TARE 1D: b) ?

- ORGANIC RESIDUE

TARE ID: 2

FINAL SA.657E
INITIAL 55654585

NET 0.0023}5

DATE: 1/8/94

TIME: 0428

- AQUEQUS RESIDUE
FINAL - YL 9926
INITIAL 45,9895

NET  ©.002L85

- AQUEOUS RESIDUE
TARE ID: | O
FINAL  5€.7927
INITIAL §6.359F /5

NET 0.003 1S

¢ 3 e v P Je e T T Fe S e v d e v Fook e ok ok sk ok ok e ok ke ok e ke e e e e v e o e de s e e ke e gk sk de ke vl e vk v vk e e e v v e sk e e e ok vl o v e e de ke ok e e e




METHOD 5.2 DATA SHEET ANALYSIS DATES: Voo =2(y  gy. SDﬁ/E

. [i
***************************************************************************** .

RUN ID: HBGS UNIT 1 COMPLIANCE DATE: 1/8/94 TIME: N/A
DI SOLUTION BLANK - AQUEOUS RESIOUE
ID§: 00325 TARE ID: I35 FINAL 5D, 5649
VOLUME: 3 7 INITIAL Svo. &6 395
5 NET 0,00095
NOTES: >0
12/
*********************}*2‘*‘****************************************************
N QU Dlenke g 00 Lo ~A UG ovs RESIDUE
CTere Cr  SSIEIS

Volomm 305

Tenc | 5338035
G.000(g




06y Z6iSuuod

Ay g — Wuig ey ._:B_CE_Q\E PO = MOA AUODY MO T | -+ OBERAY Oy |

0025-196 (S1) 6E0Y6 YD ‘MBIA UBIUNOW | ¢ _l . -~ N. 7
a ‘Bp|g ‘enuaay aphiD 656 eoLl .& rx (EnBuBis)

UOISIAI] SWIPISAS (BJULLLIOLAUT XBINDY . aun) fareq A AK01R1I0GBT 10 POMDDIH swi/o1eq {oneubig) Aq poysinbiuay

, ' /
{oineufig) 1A poalooay sunpomeg / imeufig) A poyEmbuoy
— § i ’
/
ISHHYWIY | _{omuulig) (g poaaooy| aungfoe( _:.:E?m, Ad} __..Emiﬂ 1Y

P! #UnH

. } 7N \/ = -y
“J1 X1 XX _ | NI,
T I NOJ )\ Z2C
n M, A X \mz.iﬁmrmw mz s12 clel £529
[ 71X Ll

Y = 2L

_ ﬂ tL7o0

%

NOISIAIQ SWILSAS VL NOHIANZ X3HNOV

=1’ ) _ Z 0L oay] 155259,
Mt . VA VA o) Jon M 512
mﬁn S N P I v/ % So2a)
O _ 1 \Q_.\/ 5 |
Y (fvaT [l AW rAOD)]
VoD o 2L | GELAT XXX T s
- . N J
3 SoCH e oA A TqQ [ESSI S]] £z
ﬁ;lp " ™ m*\ JA R o) Jon M SIZ q \
; . - o
{910 “odwes nNu NOILYIOT NdWVS x:.:.(.p_ JWIL m.zw* TIJWVS
aeondnp “sjuawonnhor punoreuing b ¥ :
10 [eonAleur [eods umjeasad) m g% Q AMDON_\ h
SHYVYWIY m.,ww m (E1imehBig ol _E..::_:_i_ Aq podweg
,m%; BIVYI e ) LN m\,:um\“ 210 S%ShH
) ﬂN: wenN _uw_:_n_ DI 100k
/ 3 NS ATTTE) NTSTITF
uaheaey oloig _ UMy Z..i.:.:.u\f
o ST OGN [1rsOUOL ] X0y
m JI" Adol1sSnd IVHO




- 4

. Sy 'd Ao L 1D n - it J AR : G i #
00£5-196 ( . BEOYE vI ‘M3 UIBlNOpy oy N I .
m. 9 ‘Bpig ‘anuany spAlD 665 | i | ‘ _r: \___\_ q .T ! ofieunig ,
UG|SIAIQ SWISAS [BJUIWILIOIAUT X3INDY own J/oeq AQ AIOIRIDQET 10§ POAKDOY) St /oK) Canptieg Ag paysInhuigy
g {oneutng) A poaiiooy Juny sa) / Omeaing \55__::_ ML
o7/ \~ \\ -~ 7 ) ]
SHHYWIY angeutig) A paainnogy SIIFANHE] (anpeatheg) :_,.VVN_::
w2 L N 1«1. ] \\/ \_, N7 \ AGLOY,
Va2l | 4R | X[ XK _ ] [ e
~ _ .z v == .
< - X X o) ) M Rl c2 Tﬁ@@
\ -
Do OL Mw X 5 /. ° & +05 QO
i
Ve L g&x S FIEIrIR oo
“& TR Riesgs <) \ _
‘ AN ‘ 778
P
Vo 2L M«, J MESYER / | | b&2 00
> (V6] T _ Z NAA RY OL2W
. - - a
(910 ‘Diwes A > NOLIVDOT 3I1dINVS XILHIVIN] QNIL H:<C\ TIIINVS
Ieondnp SuBWoNNb3) punauin = /]
10 [2OnAjEUR [B1D9dS "UOHRAINSDI) i Q % AF,ADNL .I_:Mu
SUYVYINTYH )\ﬁ y .% m . (Ermeubidonu il pue goungd) &g pogduaseeg
| VA E B eed | i) s5ap 210" 58Sk
24 & Wd BUIEN _o\c_:_n_ ADCLNN 12000k
o] ‘
0 A | 2147 (o
%ﬁ . [NSLILAYE) NOSI T
’ aafeuepy 198lo1g deny Auedury
HOQUINY RSO0 XaInDy
AQOLSND 4O NIVHD

N 10 .Ml abeg

NOISIAIQ SWILSAS TYLINIWNOHIANI X3HNOV



06/p 261G wod

Ao pruzg — Aud

THOABH Yum [uBRD oL :o::._uz ~ MOJDA

TAUOy Anjerpey OMEAY AeTH N

0045-196 (Siv)

6E0Y6 O ‘MaIA ulRnoN | 10 | | _}

7

~Ts=
xm:ﬁ Mﬁm_m_

Habruep D0k

g b an :
uoIsjAlg SWalsAS _MHMcho.__>=m,xm._:o< _ mE_Cm_mD Ag Aojeroden hc_ PannNIY awnysalect @ nprzunig) A paysSINbuloLy
/ .
{aineufic) Ay pamaddYy oWl L fO1EC} {einyrubes) >:>;£:_;:_¥_
02! \ N N Vn \
:SYHYINIY {oimeuiig) ..>.:U:>_uuum aun | FO18(G ameabig) Koddousptangiy
4.
D N x| _ \7 \\,, S <Tsa0
m..c.ﬁ.. AN D ﬁﬁé A . \ _
V4 20 uegxkf_ AR \ / e
A || X XY A / 2012 F 21200
o) Jon  M.57
i x% 0 ! / _/ / A / | OSC0
f Te \w-\w : —
2T DD o4 IAEAEIR \ || =
' ) I vax L2
M2 — A X 2235w 5L 1 Q1 # ¢S2Q bl
el A LB ! T tege [ | ko
ZEEURP; W METESR | BES L0z00
M L) Tal vlso| £ \ 01500 |
m_\ X X1 v r2aSVEL Mt Q1 1Q) Bse , 290
o0 oples d& : NOILYDOT T1dWVS x_:z\ﬂ,_ WL u\c: VS
AN SIUUBNNED) prundieun : v 7
__ou_<__du___m:wp_:~ _%wu“wwc%_m_:omuz..__v % ﬂ \HH\.\VQNWU & W%JN_\ I.,.I\l
SHHVYW3AY n / b.N..V AOJ (2INEUDIS UDNNIAA | _::c:_:.n: Ag popduineg
AV/E oo 1%@ o S PALOAEY XY
< & Z
n/ m L;.: N _u._.__o_& 1L g il
/ ve 3 ?cu.lu&cﬁ ) NOSTT]

aapy Anrdug _.‘L

w\ 10 M'a:&

[y f

AQOl1SNnO

mz_qzo
NOISIAI SWILSAS TV.IHWNOHIANT X3HNOV

SOOUITN eent o iy




. ll. 'd REITRY :t | nl - A yAng .- g ‘
@ SmeR I oy (B L @ VG @
i UOJSIA|(] SWAISAS JRIUAWUOIAUT: XaINoy dwi | foleQ AQ Aopoge) 10) poai :c: Swir /o)) Lametunineg) Ag pogsinbangy
/ ~ )
d 4
J meuiig) Ag POABD0Y) O o] ; 3_:__ :_Wm Ay prong ::_:; .ﬂ
2] \m\\ 7 :Qm\
ISHUHVINITY {Lrunrulg) S:b:c.a.cu:: awrt o) A njeatng) Aoy ,R.a._ HI
AT T8 7T
X X M OLLOT0S T — | A\ [S2eQUV
1™ A~
Dk AN o,
SN \. | %xS _ \ \_/ S 7500
Ve 2L Doy A | XX | | 22E)
M , <> 9z FiS0,
- A ) » . |eomEsEl M 59 >%
SR N M o) ! \~/ AN 02500
£h 1 -
A AY i
Ve 22 DS 0 %% % |} | b
4 1 - o .
' (™ _ oNag 2T 10
T R A X g TSV Mk S9 - >\ ! )
SN % ! 7T AT A &
Ay _
v C . s w
ard #UH‘%& q..hm_, X > | ! 7 __ NI
“V iR R } 0
\ <« A %ol 1| PTECD
Md A A vou(Q jen M S9) = ﬁ /
. . m
(10 -orcwes S NOHYDOT I1dWVS XLV 3w “:w: IS
e2NdNg ‘s|uawsnNbal punaeun) o
L0 [EdAIRUR 12100US "uOnRAISSDId) m_u._ \JJ\»MV.W a\ p@DNV .ﬂ\
SYHVYINITY An_l .PMW w | {Baneubig uoup pug PouNg) Ay posdwieg
- &
) SA., QWJ)T%#_%QQ \ E% m..vax_ AL m.mumﬁT
’ .ﬁ 2y Wd Bwen ﬁ*:@.n. HDGLUN 2500
% o [ NOSIIIITE) VIS
.. uafieuepy (olory D Aoy
710 7 ohuy HSOOUWNR esodog g xinoy
> B AGOLSND 40 NIVHD

NOISIAIQ SWALSAS TVLNINNOHIANT XIHNOV




Client: HG () S 157, 013 Cirdc@]’inaL
ist Reading 2nd Reading 3rd Reading 4th Reading Average
Time: '377°¢ Time: '0'® Time: 3 v° Time:
Date: /15 /a4 Date: /A Date: /2o Date:
Temp: 6 4F Temp: 49" Temp: Zo f Temp:
RH: 43 & RH: v’ RH: /71 RH:
Initials: )7~ {Initials: /a2 Initials: )7 [Initials:
s-Weight #1°| 1.0.000 3 F0.000Y | F0.00049
S-Weight #2 50.0002 | sD-0%0Y | S0.000S
S-Weight#f' 5, 0003 52904 |8l o000 ¢ |
Dish ID ]
H4g yg. 4513 (149.43 24 b {6,481
( s.3432 |94 343 ¥ S5
47 57.4269 |51.423 0 & 5T 42305
39 9902 [46.9893 [46.9590 & Mg AR
10 5¢.0095 |5%.0096 5%. G055
10 5%. %014 {5%.F0(5 1 5% JodS
36 5¢.¢930 [56.9739 ¢ 5(. %43 |
35 50,4640 |50.%639 4 556345
59 41,8280 | 42.9240 4 415205
31 563920 [G%220 + $%.29 )0
13 Y1 9rs !l |9431.42319 47 Y2150
3 Y g 1844 [sr.azdy cL384 T
20 ub 5Fxg (YL, 938 o Y4 5 e
44  [s¢.ittn Jsidrt ] ST
3 Hg (3F9 | #4134 YL 5%
2 43,4459 [«F 9454 47, 9457
Lo Y1 Yiga [42500d | 66 & 4 406y
4 S¥31%9  |S%028 4 55,1059
v 643069 fon. 701 o 54.30165
2% G635 5 vy ¥ - 5655418
1Y $C.LL% Y |59 LY 55 11§
19 AL L i 436
5 (018t L0L A 6069505




EVAPORATION DISHES TARE AND FINAL WEIGHTS

59

Client: 186¢ G5ps. 012 Circle:FinaI
ist Reading 2nd Reading 3rd Reading 4th Reading Average .
Time: (37¢ Time: '*'* Time: Time: O
Date: /7¢ Date: '~ Date: Date:
Temp: £° Temp: - Temp: Temp:
RH: «7° RH: RH: RH:
Initials: 7)1 Initials: p/ Initials: * |Initials:
S-Weight #1 — e b '
S-Weight #2 |  &— L -
S-Weight #3 | & G
Dish ID
2 24597 |52.6550 1 55,5495
06 15L- 314 1563123 5. 31235
3 93.(F96 | 430296 - gy (F9¢
27 1S5(.4633 1S6.463% 60355
59 | 98,5263 [4Y9.5204d + 4552035
] 46. 2388 | Y¢ 1392 1 45279
50 12. 3600 | 433692 1 4F.3gets
[ 2 57,2887 563894 & 56,3915
34 46,7625 |4¢.2€628 & 46269
6 5¢ 5575 156.5544 4
S3 [ S570024 |$F.002F +
73 (ST Y 1511598 &
43 | 43,2344 [M3.3%F & 4%, 33 LSS
[0 553812 |s5.3%815 A 59-%8{%s
(4 47.9770 |q2.¢133
7 49,3532 49,3534 4 45,2537
67 199 Y613 . |q4v 4512 +
b 5¢. 73 1502930 4~ CL. 34 %)
|l 1 55¢32¢ 95,4930 4 55.$329
F l4s.¢830 |4 693> 4 lus.es3)




EVAPORATION DISHES TARE AND FINAL WEIGHTS

Client: Ldise. HE &

Circle: Tar

69

e 1st Reading 2nd Reading 3rd Reading 4th Reading Average
Time: {tov Time: 1377 Time: Time:
Date: /(44 Date: i fa4 Date: Date:
Temp: 72 Temp: 14 Temp: Temp:
RH: 3 rRy: 10 RH: RH:
Initials: )2 |Initials: 3~ |Inisials: Initials:
s-Weight:ﬁ 7~a,oc§c‘j/ ?o,co’o; T
s-WeightE 50.0004 SV, 0065
S-Weight #3 |5 (. 0 009 | 51,0005
Diship ' t.0co0o [.060!
26 1 s¢. 8460 156.89¢4 1 SL 5462
12 | %2949 158-249F 5%. 25 4L
29 1429990 1399l « 43.949 05
9y 156.9830 156.96%4 & 569832
35 S0-564F |58.865) - {50564
4y  148.9884 |16.489F ¢ Y8 48¥5S
4o  |£%.013% $%.014) {7 5%.0139
39 9£.9918 |4p.9922 4{6.99 L0
j Y3467 1593406 F1.39¢6S”
23 |s6.35720 15€.3534 & 50 5530
32 ls¥.#lo5 54F|leB ¥ 54, %1065
28 AMoud g 4e.1M22 4(.19 20
59 14728318 1438323 & 4%}, 8320
20 |58.720S5Y . |5%.F0s8 X T 15%.305¢
4%  157.9312  Ist4std o P EAEIRSS
20 192.94 7% 194t Htex 1 49.4% a0
[0 553813 1 1Ka f 55,2818
(3 1567921 196713 ¥ 5(.3922
3 48, 886¢%  |4%5.58CF 4. Y 4$. 86 4S
(G 41,%"?5—( 4y1s9¢1 4 43 89595
f} : c5o8353  |5.8%9F o 55. 6155
| s |48.5234 g5 | {85234
so {43623 [4Ane 43.3¢235
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EVAPORATION DISHES TARE AND FINAL WEIGHTS

Client: [Ed‘\rﬁo- HTE a’ Cirde: Tar@ |
15t Reading 20d Reading; 3rd Reading 4th Reading Ave
Time: oo Time: 1110 Time: Time: ng'—t
Date; v Date: Uu Date: Date: '
Temp: 32 Temp: E Tcrr.lp: Temp: |
RH: 43 RH: {0 RH: RH:
Initials: 41 Initials: 107 Initials: | Initials:
S-Weight # | F4.0004 F6 6065 |
S-Weight #2 | 50.c004 90.00gT
S-Weight #3 | 50004 51,0005 ]
Dish ID ! ‘,‘ou°° |.o000] - -
¢ lse. 7998 [seadsl & 5 17455 |
9 . |49.3559 |499.35¢0 & {9,3559¢
B 437807 |433%12 & v 3sios |
2 |f£2820 |Yc.2820 o " 4Cas20 |
2 |53.657 |sbhestd 5% GSFL
33 155.2335 6592337 g 59.333F |
52 160.7116 (6. Fiay Ga,}{(w
3 146,765 463655 Y§.F6s3s
3 157.2937F |sH¥40 ¢ 53,3985
12 |58,335¢  |55.9559 o 5%, 35515
26 |47.931F  |4I43F 4 A3t
P 15¢. 5720 |50 .4 & 56, 47€5¢
16 146.576%  l4cstet . 4 46.53(35
56 [56.3/50 (563152 5C 555
B (A2 1832 [4%.082s o 47 1§34
N
.
|
|
‘,
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Client:

Epison

FILTERS TARE AND FINAL WEIGHTS

Circlinal

Hegs

Tl

o .1... .

1st Reading 2nd Reading 3rd Reading 4th Reading * Average
e Time: IZI‘I /q' Time: l?_,r'llﬁ 3 |Time: t')-/'q /‘?3 Time:
Dale: 0428 [ |Date: s Date: z00 Date:
Temp:  (4°F [ |Temp: (4,°F Temp: (,5°°  |Temp:
RH: oA RH: 257 RH: 407 RH:
Initialy: 0y Initials: ¢ Initials: (o~ |Initials:
ey |s-Weight #1 | 0. 39748 | o.dooiYf o0.4oc0F-
s-Weight #2 | 0. 28762 ]
S-Weight #3 \/
Filter ID .“r .
Z\E ’j / -
51 ol 0.39947 | 0.3543L 0,334 0.35939 _
3 HW 1 )
32 | 01 D. 353‘-.}-? 0,35325 0,35344 " D3533E |
N e 0—’5#‘4\‘& 0.3563¢ | 0.35639 — 0.3532 _|
22 o 0. ’{ls’}—oz 0.35985 | 9-3586 64 v 0,357
e s 0.p592a | 0.%90q | 6.35%%3 [« 035w
ol Db ./354154 0. 3578 0. 35707 / 0.35319
0% 0-/35433 p.35%iz2 | ©0.3569L |- 0. 3536
;57\' 0% 0/’65!‘1'_{5 0 3z | O34y | oiES
209 d3s3ad | o.35es¢ (03502 [ g
@ﬁ? (D pis22% | p. 35513 | 0.359Y83. | D 3T
e BT _/o.'ss't{?—? 03533 | 0.357%9 |~ 35743

| S | B

I

| B—

| S
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FILTERS TARE AND FINAL WEIGHTS

o
Circle:/Final

41

Average‘

1st Reading 2nd Reading 3rd Reading 4th Reading
Time: 100Q Time: 630 Time: Time:
Date: | / ?/4‘/’ Date: l/’«} /ﬁ“/ Date: Date:
Temp: F Temp: 22°F Temp: Temp:

RH:
Initials: (‘é,

RH: 2% 7

Initials: (&

RH:
Initials;

RH:
Initials:

+ |S-Weight #1

O, o8

0. %o /- s

;. {S-Weight #2

S-Weight #3

& |Filter TD

IZ

0. 26651

0.35¢5%

LsMw UZ

0.3565S

0 35415

6.x5432

LEMW Bl

0.35d g

0. 35285

8.352%39

s mMw B2

(3
y
|5

0. 35337

o,'as—zi?’

b

0. 35593

O.35¢eq

03560 |

17

0. 35637

c.asedd

O'Bgc,‘-l—.

L A '-’_?-u' ’

- - -'-
PN N . At H




“4L

client: £piéond MBS

1L Ealy Ak amag vaivals YWEIULILD

Circle: Tar

1st Reading 2nd Reading 3rd Reading 4th Reading Average
S Do Vfeefsd (Bt (% e [ Dime
Initials: Initials; C/g? Initials: Initials:
S-Weight #1 | 4. Yo0/3 0 Y072 3
S-Weight #2
S-Weight #3
Filter ID
01 0.3535% | 0.353¢0 0.35357
N2 0.3532% 0, 353U 6.55321
X 0.35782 | o0.35939% ©.25729 |
o9 O. 5D 0.3605S D30T
o5 0.35%82 | 0.353%9 0,356
A 0. 3ISF% 6- 35792 6.3539 (|
fos 03552 | 03553 5.3S5¢E
. o 0.3STHS | o3ssYs 035U
/O O-3BEE] 0. 3SSF 0.3$313
// O- 250 0. 3G10F 0. 3099
A O-35 388 0-35395 0.325392 |
13 0. 35500 O.3561 O.35ToC,
4 0.35328 | 0.3533% 0.35332
/& 0.35205 | 0-35019 O- L2

wagE Ve Omam WS Wwm went Jpmal  Gmet beed e Geow
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SPREADSHEETS AND FIELD TEST DATA SHEETS
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant:  SCE HBGS Performed by: JA, BD
Date:  1/5/04 Sampls Location; UNIT 1 STACK
PARAMETER SYMBOL  VALUE
(cale)
eNozzh Diameter, Actuai (in) N{d) 0.369

Pitol Tube Correction Factor Cip) 0.8400
Gas Mater Correction Factor (gamma) 1.0340
Barometric Pressue (in Hg) P(b) 20.99
Stack Pressure (in H20) P{stack) -0.280
# of Sample Points # 24
Total Sampling Time (min) {thata) { 72.00)
Stack {Duct) Dimensions (in):

Radius {ff round) R 123.00

Length (if rectangular) L 0.00

Width (f rectangular) w 0.00
Aren of Stack (sq ) Als) (  33006)
Gas Meter Initial Reading {cu ft) 57094
Gas Meter Final Reading (cu #t) $35.66
Net Gas Sample Volume (cu tt} Vi{mj} { 8472}
Vol of Liquid Collected (ml) Vi(c) 2445
Vol of Liq @ Std. Conds. (sch Viwstd) (  11.500)
Filtet and pre—Fiker Resicdus Particulate Wi. (gm) 0.0026
Total Condensable Particulate Wt. (gm) 0.0050
Total Particulate WA, {gm) M{p) { D0.0076)
02 Ceoncentration {by CEM) % 02 5.0
CO2 Concentration (by CEM) % CO2 9.1
CO Concentation (by CEM) % CO 0.362
N2 Concentration (by diff.} % N2 { 85.54)
ISampie | dClock | Velocity | Orffice | Stack | Gas Meter | SORT(dP) |
| Point | Time | Head, dP | MeteridH | Temp | Temp (degF) t |
| ) | (nH20) | (nH20) | (degF) | in | out | |
|==——d—— —~4————- —_—————— ————— —+—-—-- ——————- !
1 A-1} 3] 0.24 | 260 | 237 | 80 | 50|  0.4809 |
] 2] 3| 0.25 | 280} 237 | 62 | 60| 05000 |
| 3 31 o.28 3.6 | 238 | 65 | 61| 05207 |
I 4] 3 0.30 | 2.40 | 236 | 69 | 61| 05477 |
I 5| a| 0.26 | 3.28 | 236 | 70§ 61| 05385 |
[ 6| 3] 0.25 | 2.84 | 231 | 70 | 62| 05000 |
| B-1] 3 0.26 | 2.95 | 233 | 83| 62|  0.5080 |
| 2] 3| 0.26 | 2.94 | 237 | 67 | 62| " 0.5099 |
| 3] 3] 0.27 | 3.06 | 237 | 70 | 63| 05106 |
| 4] 3| 0.27 | 3.07 | 237 | 72| 63| 05196 |
| 5 3 0.27 | 3,08 | 23s | 74 | 64| 05185 |
I 6| 3 0.26 | 2.97 | 237 | 75 64| 05099 |
| ©=-1] 3| 0.25 | 347 | 233 | 64 | 64|  0.5000]
! 21 3] 0.21 ) an| 239 | 68 | 64 | 0.4583 |
[ 3| a| 0.24 | 3.83 | 238 | 72| 64| 04583 |
{ 4 2| 0.2t | 4.29 | 239 | 74 ) 54 | 0.4583 )
{ 5| 3| 0.24 | 4.30 | 230 | 75 | 65|  0.4809 |
b 6| 3| 0.23 | 3.41) 239 | 77| 65|  0.4796 |
1 b-1] 3| 0.22 | 3.38 | 240 | 68 | 66|  0.4690 |
| 2| 3| 0.21 | 3.8 | 240 | 72 | 60| 04583 |
| 3] 3| 0.21 | 351 | 239 | 74 | 66|  0.4583 |
1 4] a| 022 | 363 | 240 | 75 | 66,  0.4690 |
[ 5 3 0.23 [ 3.53 | 240 | 771 67| 04796 |
i 6 3| 0.23 | 3.8 | 230 § 77| 67 04796
i | | | I 1 | | 0.0000]
i | | | | | | | 0.0000 |
u | | | | | | | 00000 |
| | | | | | | | 0.0000 |
I S —t————— —————— ~————— —+——— ——————- ]
[TOTALS| 72| 5B870|  BOST | 5604 | 1601 |  1521{ 11.8519 |

Test No./Type:
Start/Stop Time:

1010/1155
FIELD DATA AVERAGES

Avg Velocity Head (in H20)

Avg Crifice Meter Reading (in H20)
Avg Stack Temperature (degF)
Average Meter Tempaerature {dagF)
Avg SQRT(dP)

CALCULATED VALUES

Meter Volume {std, cu. ft)

Stack Gas Water Vapor Proportion
Mol, Wt., Stack Gas Dry

Mol. Wi, Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Valocity (/sec)
{sokineticity (%)

Stack Gas STD Vol Flow (ds¢fm)
Actual Stack Gas Vol Flow (actm)

Particulate Loading, dry (gr/dsef)

Particulate Loading, dry @3% G2 (gr/dsci)

Particulate Emission Rate(ib/hr)

dP (avg)
di{avg)
T(s avy)

T(m avg)

Vim std)
B{wo)
M{d)
M(s)
Pis)

V{s avg)
%!

Qs)
Q{a}
Cis std)

E{p)

215 MW BASELINE, PARTICULATE #1

n

u

0.245
3.357
237.3

889

0.404

67.74
0. 45
2% 68
27 98
2t 96
52.4
100.9
415284
840658
0.007
0.0019

8.2




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE Cal CULATIONS

Plant: SCE HBGS Performedby: - JR,BD
Date:  1/5/04 Sample Location: UNIT 1 STACK
PARAMETER SYMBOL VALUE
{calc.)

Nozxle Diamaeter, Actual {in) N{d) 0.369
Pitot Tubs Correction Factor Cip) 0.8400
Gas Maeter Correction Factor (gamma) 1.034
Baromatric Pressire (in Hg) P(b) 29.99
Stack Presswe {in H20) P{stack) -0.380
# of Sample Points # 24
Total Sampling Time (min) (theta) { 96.00)
Stack {Duct} Dimensions (in):

Radius (if round) R 123.00

Langth (it rectangular) L 0.00

Width (if rectangular) w 0,00
Aren of Stack (sq f) Als) ( 330.08)
Gas Meter Initial Reading (cu ft) 836.89
Gas Meter Final Reading (cu ft} 725,05
Net Gas Sampie Volume (cu ft) V(m) { 88.16)
Vol of Liquid Coliected {mi) Vile) 2029
Vol of Liq @ Std. Cands, {scf viwstdy {  13787)
Fitter and pra=Fiker Residue Particulate Wi, (gm) 0.0038
Total Condensable Particulate Wi, (gm) 0.0110
Total Particulate Wt (gm) M{p) ( 0.0148)
02 Concentration (by CEM) % 02 5.0
CO2 Concentration (by CEM) % CO2 9.1
CO Concentation (by CEM) % CO 0.352
N2 Concentration (by diff.) % N2 { 8554}
| Sampla | dCiock | Valocity | Orifice | Stack | Gas Meter | SQRT(@P) |
{ Point | Time | Head,dP | MeterdH| Temp | Temp (degF) | |
1 } | (MH20) | (nH20) | (degF) | in | out | |
== tm———— to e m e — - o —— == e ——— |
| A-1] 4| 0.21 | 237 | 239 | 86 | 85|  0.4583 |
| 2 4] 0.19 | 2.16 | 240 | 73| 65|  0.4359 |
| 3| 4| 0.22 | 250 | 240 | 75 | 65)  0.4690 |
| 4] 4 0.25 | 0.29 | 230 | 76 | 6]  0.5000 |
! 5| 4] 0.24 | 273 | 239 | 75| 66|  0.4899 |
| 6| 4 0.23 | 262 | 238 | 75| 67] 04796 |
{ B-1| 4| o.21 | 2.36 | 240 | 63 | 63 | 0.4583 |
1 2] 4| 0.18 ) 2.02 | 240 | 65 | 83] 04243 |
| 3| 4 0.21 | 237 | 240 | 69 | 72|  0.4583 |
| 4| 4| 0.22 | 249 | 239 | 7 63|  0.4690 |
| 5| 4] 0.23 | 2.61 | 239 | 72 | 63|  0.4796 |
{ 6] 4] 0.21 | 249 237 | 73§ 64|  ©0.4583 |
| C=1] 4| 0.27 | 3.08 | 235 | 65 | 65| 05198 |
f 2| 4 0.27 | 305 | 240 | 68 | 65| 05198 |
| aj 4| 0.20 | 3.28 | 240 | 72 | 65|  0.5385 |
| 4 4] 0.32 | 3.4 | 240 | 73| 66|  0.5657 |
| 51 4] 0.33 ] 375 239 | 72 § 66| 05745 ]
i ) 41 0.33 | 3.75 | 240 | 73 | 67|  0.5745 |
I D-1] a 0.26 | 285 | 239 | 68 | 68| 05090 |
! 2| 4t 0.27 | 3,07 | 240 | 73 | 68| _ 0.5196 |
| 3] 4| 0.30 | a4z | 240 | 76 | 67| 05477
| 4| 4] 0.32 | 2.66 | 240 | 77 68| 05657 |
| 5| 4| 0.31 | 356 | 240 | 77 | 68| 05568 |
| 8| 4 0.32 | 366 | 240 | 77 | 69|  0.5657 |
] i i i | | | | ©.0000 |
| 1 ] ] | | | I o000
{ | ! I | | | | 0.0000}
| i | | i | I | 0.0000|
it e e —tm————— —_,—————— e ————— o = - e ————
|TOYALS] 86| 619  67.74 | 5744 | 1724 | iSB4 )} 12,1384 )

Test No./Type: 215 MW BASELINE, PARTIGULATE #2

Start/Stop Time; 1230/1435
FIELD DATA AVERAGES

Avg Velocity Head (in H20)

Avg Orifice Mater Readng (in H20)
Avg Stack Temparature (degF)
Average Mater Tamperature (degF}
Avg SQRT(dP)

CALCULATED VALUES

Meter Volume (std, cu, ft.)

Stack Gas Water Vapor Proportion
Mol, Wi, Stack Gas Dry

Mol. WL, Slack Gas Waet

Abs Stack Pressure (ln Hg)

Avg Stack Valocity {fUsec)
Isokineticity (%)

Stack Gas STD Vol Flow (dscfm)
Actua! Stack Gas Vo! Flow (actm)
Particulate Loading, dry (gr/dscf)
Particuate Loading, dry @3% O2 (gr/dscf)

Particuiate Emission Rate(ib/hi)

dP{avg)
dH{mvg)
Tis avg)

Tim avg)

V(m std)
B(wo)
M{d}
Mi(s)
P{s)

V(s avg)
%1

Q(s)
ofa)

C(s std)

Elp)

2.822
2393
23]

0.508

1.81
0w

26 6

430646
655121
0.0025

0.0028

e



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant:  SCE HBGS Periormed by: © JR,BD Test No./Typs: PARTICULATE #1/215 MW, WITH UREA
Dale:  1/5/04 Sample Location: UNIT 1 STACK Star/Stop Time: 15571825
PARAMETER SYMBOL  VALUE FIELD DATA AVERAGES
calc
feie) Avg Velocity Head (in H20) dP{avg) = 0.204
ozzle Ciameter, Actual {in) N(d) 0.360 : )
itot Tube Corraction Factor Cip) 0.84 Avg Orifice Meter Reading (in H2C) dH{avg) = 3.333
Gas Meter Correction Factor {gamma) 1.034
Baromebric Prassue (in Hg) P(b) 20.09 Avg Stack Tempaerature {degf) Tsevg) = 2378
Stack Pressure (in H20} P(stack) -0.38
# of Sample Points ” 24 Average Mater Temperature {degF) T(mavg) = 68.9
Total Sampling Time (min) (theta) { 96.00)

Avg SQRT(dP) = 0541

Stack (Duct) Dimensions (in):

Radius (d round) R 123.00 CALCULATED VALUES

Length (4 reclangular) L 0.00

Width {if rectangular) w 0.00 Meter Volume (std, cu. ft.} Vimstd} = 92812
Area of Stack (sqft) Als) { 330.08)

Stack Gas Water Vapor Proportion B(wo) s 0152
Gas Meter Initial Reading (cu ft) 72818
Gas Meter Final Reading (cuft) 819.90 Mol Wt., Stack Gas Dry M{d) = 0.7
Net Gas Sampls Volume (cutt) V{m) { 93.74)

Mol. Wi, Stack Gas Wet M(s) = 2T
Vol of Liguid Collected {mi) Vic) arza
Vol of Liq @ Std. Conds. {s¢fy Viwstd) {17524} Abs Stack Pressure (in Hg) P{s) = 2096
Filter and pre—Fiter Resicue Particulate W, (gm) 0.0038 Avg Stack Velocity (ft/sec) V(s avg) = 55
Total Condensable Particulate Wt. (gm) 0.0103
Total Particulate Wi, (gm) M(p) { 0.0142) 1sokineticity (%) %! = 100.7
02 Concentration (by CEM) % 02 5.0 Stack Gas 5TD Vol Flow {dscfm) Q{s) = 452066
€02 Concentration (by CEM) % CO2 0.2
CO Concentration (by CEM) % CO 0.374 Actual Stack Gas Vol Flow (acim) Qfn) = 703147
N2 Cencentration (by dift) % N2 { 85.43)

Particulate Loading, dry (gr/dscf) Ciestd) = 00022
| Sample § dClack | Valocity | Orifice |  Stack | Gas Meter | SORT(dP) | Particulate Loading, dry @3% O2 (gr/dscf) =  0.0025
| Point | Time | Head,dP | Meter,gH | Temp | Temp {degF} | |
| | | (inH20} | (inH2C) | (degF) | in | out | | Particulate Emission Rate(lb/hr) E{p) = 88
jr———tm e =~ —m——— ————— - - —+ - —t—————— |
| A-1] 4| 0250} 281 | 238 | 63 | 63|  0.5000 §

f 2) 4|  0.260 | 2.04 | 238 | 68 | 63| 05099
: 3| 4| 0270 3.07 | 237 | 74 | 3| 05196
| 4| 4| 0280 3.9 | 237 | 75 | e4| 05202
I 5| 4] 0280 2.20 | 236 | 76 | 651 05202 |
| 6| a| 0260 2.08 | 236 | 77| 65|  0.5099 |
| B=1] 4| 0270} 3.05 | 236 | 64 | 64| 05196 |
[ 2 &y 02801 293 | 238 | 56 | 64! 05090 |
| 3| 4| 0230 261 | 238 | 71| 84| 04796 |
[ 4] 4] 0270 3.07 | 238 | 73 | 64| 05196
| 5 41 0270 3.07 | 238 | 73| 4] 05196 |
i 6| a| 0240 273 | 237 | 73 | 64|  0.4899 |
i ¢c-1 4] 031D} 347 | 239 | 61} 61] 05568 |
i 2| 4] 0330 am | 239 | 66 | 61| 05745
| 3| 4] 0340 3.83 | 239 | 70 | 61| 05831 |
| 4] 4] 0380 4.20 | 236 | 72| 81| 06164 |
| 5| 4| 0380 4.30 | 239 | 72 | 62| 06164 |
} 6] 4] 0300} 341 | 238 | 73 | 63]  0.5477 |
| D-1] 4] 0300 3.38 | 238 | 62 | 62] 05477
i 2| 4] 0300 3.30 | 238 | 67 | 82|  0.5477 }
| 3| 4] 0310 3.51 | 239 | | 63|  0.5568 |
| 4| 4| 0320 363 | 238 | 74 | 63| 05657 |
f 5| a| 0310 253 | 238 | 76 | 64|  0.5568 |
] 6| 4] 0340 3.88 | 238 | 77 | 65| 0.58:1
| | 1 | | | | | 0.0000 |
I I I | | I i | 0.0000 |
] | | t | | | | 00000}
| ] ] [ l | i |  ©0.0000}
[ e ke Skl b e — —t—————— S———— —t— - — e ————— )
| TOTALS] 86 | 7.080 | 79.08 | 5707 | 1694 | 1515 ] 129887 |




HETIC PERFOAMANCE WOBMSHEET AND PARTICULAT

[ L U W 1

Pianl; SCE HBGS Performed by: * JR,BD
Date:  1/5/94 Gample Location: UNIT 1 STACK
PARAMETER SYMBOL  VALUE
{cale)

Nozzle Diameter, Actua! (in) N{ch) 0.369
Pitot Tube Correction Factor Cp) 0.8400
Gas Meter Correction Factor (gamma) 1.0340
Baromatric Pressure (in Hg) P(b} 20.89
Stack Pressure (in H20) P(stack) -0.380
# of Sample Points ” 24
Total Sampling Tim# {min} {theta) ( 858.00)
Stack (Duct) Dimansions (in):

Radius {if round) R 123.00

Length (f rectangular) L 000

Width (i rectangular) w 0.00
Aren of Stack (sq M) Als) ( 330.06)
Gas Meter initinl Reading {cu ft) B821.14
Gas Meter Final Aeading {cu ft} 815.20
Net Gas Sample Volume (cu ft) V{m) { 24,07}
Vol of Liquid Collected (ml) Vife) 364.7
Vol of Lig @ Std. Conds. (scf) Viwstd) ( 17.168)
Filter and pre~Filer Residue Particulate Wt. (gm) 0.0036
Tota) Condensable Particulate W2, {gm) 0.0087
Total Particulate Wt. (gm) M(p) { 0.0123)
02 Concentration {by CEM) % 02 50
CO2 Concentration (by CEM) % CO2 9.2
CO Concentration (by CEM) % CO 0.374
N2 Concentration (by dift,) 9% N2 { 85.43)
| Sample | dClock | Velocity | Orifice Stack | Gas Meter | SORT(aP) |
{ Point | Time | Head,dP | MeterdH | Temp | Temp (degf) | |
{ i | (RH20) | (H20) | (degP) | in | out | ]
et CEEETRS PRRERE —+————— ———————- o e —t————— e ————— |
| A=1] 4| 0.24 | 270 | 238 | 64 | 64 | 0.48929 |
! 2] 4| 0.24 | 272 | 237 | 68 | 63| 04809 |
] 3y 4 0.25) 2.84 } 237 | 72 ] 63] 05000 ]
| 4 Y 0.29 | 3.30 | 237 | 74 | 64| 05385 |
| 5| 4| 031 3.54 | 237 § 75 | 64 | 0.5568 |
| 6| 4| 0.24 | 274 | 236 | 75 | 64 | 0.4809 |
| B=1) 41 D.24 | 272 235 | 65 | 85 | 0.4899 |
| 2| 4] 0.26 § 288 | 237 | 72 65 | 0.5009 |
! 3 4 0.25 | 2.85 | 237 | 75 | 85| 05000 |
i 4| 'y 0.25 | 2.85 | 237 | 76 | 65| 05000 |
1 5 4 0.20 | 231 | 237 | 76 | 65| 05385
I 6| 4| 0.24 | 2.74 | 238 | 77| 66] 04899 |
| c=1} 4| 0.34 | 3.82 | 238 | 62 | 82| 05831 |
| 2| 4] 0.34 | 382 | 238 | 4 | 62| 05831 |
i 3 4 0.34 | 3.84 | 237 | 68 | 62] 0581 )
I 4l 4 0.36 | 407 | 238 | 70 | 62| 05000 |
I 5| 4 0.35 | 397 | 237 | 71 62| 05018 |
| 8| 4 031 | 352 | 237§ 72 | 63| 05568 |
| D=1 4| 0.30 | 339 | 237 | 66 | 84] 05477
| 2| 4] 0.33 | 75| 238 | 72| 83| 0.5745 |
| 3 4 0.36 | 410} 237 § 73} 84| 06000 |
| 4] 4 0,34 | 387 | 238 | 73 64| 05831
| 5) 4 0.34 | 387 | 237 | 74 | 64) 05831
i 6| 4| 0.3 | 3.53 | 238 | 75 | 65| 05568 |
i | i I | | | o0.0000 ]
1 ) ] i | | | 0.0000|
| | ] i | ! | 0.0000 |
! I | I | ! | 0.0000 |
[= e dm——— Fom——- —————— —tm————— e ———— —tr— - —m——
| TOTALS| o6 | 712]  BoBZ| 5693 | 1709 | 1530 | 13.0360 |

Test No /Type:
StartiStop Time:

1800/2058
FIELD DATA AVERAGES

Avg Velocity Head (in H20)

Avg Crifice Mster Raading (in H20)
Avg Stack Temperature (degF)
Average Meter Temperature (degF)
Avg SQRT(dF)

CALCULATED VALUES

Matewr Volume (std, cu. f£.)

Stack Gas Waler Vapor Propertion
Mol Wi, Stack Gas Dry

Mol. Wi, Stack Gas Wet

Abs Stack Pressure {in Hg)

Avg Stack Velocity (t/sec)
Isokineticity (%)

Stack Gas STD Vol Flow {dscfm)
Actual Stack Gas Vol Flow (acfm)

Particulate Loading, dry (gr/dscf)

Particuate Loading, dry @3% 02 {(gr/dscf)

Particudate Emission Rate{lb/hr)

dP(avg)
dH{avg)
Tis avg)

Tim avg)

V(m std)
B{wo)
M(d)
Miz)
Pis}

V(s avg)
%1

Gis)
a(a)

C{s std)

E(p}

PARTICULATE #2/215 MW, WITH UREA

W

%

]

g

3.368
22372
§7.5

0.543

8855
0.1:°
28.47
27 .64
20.95

”we

102
455152
70498
0.0019

0.0022

®




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant:  SCE HBGS Perfotmed by: - JR,BD Test No/Type: PARTICULATE #1/110 MW BASELINE
Date:  1/7/94 Sample Location: UNIT 1 STACK Start/Stop Time: 0257/0457
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
cale.)
e (eale) Avg Velocity Head (in H20) dP{avg} = 0.0%92
czzle Diameter, Actual {in) N{d) 0.425
itot Tube Correction Factor Cip) 0.84 Avg Orifice Meter Reading {in H20) dH{avg) = 1.975
Gas Meter Correction Factor {gamma) 1.034
Baromaetric Pressue (in Hg) P{b} Jo.21 Avg Stack Tampaerature (degF) Tisavg) = 1.8
Stack Pressure (in H20) P (stack) -0.40
# ol Sample Points » 24 Average Meter Temnperature (degF) Timavg) = 9.8
Total Sampling Time {min) {thetn) { 06.00 }
Avg SGRT(dP) = 302

Stack (Duct) Dimensions (in):

Radius (f round) R 123.00 CALCULATED VALUES
Length (f rectangufar} L 0.0
Width (if rectangular) w 0.00 Meter Volume (std, cu.ft) Vimsid} = .18
Area of Stack (sqft) Als) { 330.08)
Stack Gas Water Vapor Proportion B(wo) = 3
Gas Mater Initial Reading (cu ft) 84.04
Gas Meter Final Reading (cu ft) 167 .41 Mol. Wi, Stack Gas Dry M(d) = 4.61
Net Gas Sample Volume {cu ft) V(m) { 73.37)
Mot, Wi, Stack Gas Wet M(s) s 1,09
Vol of Liquid Collected {ml) Vi(e) 251.0
Vol of Liq @ Std. Conda. (scf) Viwstd) ( 11.815) Abs Stack Pressure (in Hg) P(s) = 218
Fiter and pre—Fiter Residue Particuate Wt, (gm) 0.0045 Avg Stack Valocity (ft/sec) Visavg) = 19.0
Total Condensabie Particulate WA. {gm) 0.0067
Total Particulate Wt. (gm) M(p} ( 00112} Isokineticity (%) %1 = Q2.2
02 Concentration {by CEM) % 02 59 Stack Gas 5TD Vol Flow {dscfm) Qfs) = 7134
CO2 Concentration (by CEM) % CO2 8.6
CO Concentration (by CEM) % CO 0.21% Actual Stack Gas Vol Flow (acfm) Cia) = 6298
N2 Concentration (by diff)) 9% N2 ( 85.29)
Particuate Loading, dry {gr/dscf) Cisstd) = ©.0022
[Sample | dCiock | Veiocity | Orifice | Stack | Gas Meler | SORT(dF) | Particuate Loading, dry @3% 02 (gr/dscf) = 10028
| Point | Tima | Head. dP | MeterdH | Temp | Temp (degF} | |
| i | (inH20) | (InH20) | (degF) | in |  out | | Particulate Emission Rate({lb/hs) E(p) = - 50
om e e e = = = —_,————— —_,—————— o —tm———— o —————— i
I A=t 4] 0.08 | 1.71 | 192 | 54 | 54 | 0.2828 |
| 2| 4] .08 | 1.1 | 193 | 61 | 54|  0.2828
] 3| 4| 0.08 | 1.04 192 | 84 | S5| 03000
l 4 'y 0.10 | 2.16 | 192 | 57 | 56| 03182
i 5| 4] 0.08 | 195 192 | 68 | 57|  0.3000 |
| 6| 4] 0.07 | 152 102 704 S04 02646 |
] B-1) 4] 0.08 | 1.72 | 192 | 59 | 59| 0.2828
i 2| 4| 0.08 | 1.73 | 192 | 84 | 60| 02828
| 3] 4 0.00 | 1.98 | 192 | | 80 | 0.3000
| 4 4 0.08 | 1.75 | 191 | 72| 61| ©2828 |
I 5| 4] 0.08 | 176 | 190 | 74 | 62) 02828 )
[ 6] 4| 0.07 | 1.54 | 190 | 75 | 62 | 0.2646 |
| C~1] 4 0.08 | 1.71 | 192 | 54 | 53 | 0.2828
| 2| 4] 012 2,57 182 1 81 | 52| 03464
| 3 4| 0.1 | 236 | 191 | 61 | 52| o03n7
i 4 4| 0.11 ) 235 192 | 60 | s2| 6337 |
I 5| 4| 041 | 2.36 | 101 | 61 52| 03317 |
| 6 4| 0.09 | 1.84 | 160 | 52 | 53]  0.3000
| D-1] 4] 0.08 | 171 193 | 55 | 56|  0.2828 |
i 21 4| 0.09 | 183 | 193 | 60 | 56| 03000
] 3} 4) 0.09 | 104§ 192 | 61| 56]  0.3000 |
| 4§ 4 612 258 | 192 | 62 | 56| 03464
| 5 4| 012 2.58 | 192 | 61 | 55| 0.3464 |
} 6| 4| 0.09 | 193 | 92 €0 | 54 | 0.3000 |
| 1 | i | l i | 0.0000
I | i | | | | {  0.0000 |
| i | | [ i | | 0.0000 |
! ! } ] | { | | 0.0000 |
|mm e m = —t i ———— —t————— —tm———— —————— ——————— {
|TOTALS) 06 | 2201 4741 4602 | 1517 | 1346 |  7.2423 |




IEAMINETIA PERFORMANGE WORKSHEET AND PARTICULATE CALCULATIONS
Plant  SCE HBGS Performed by: " JR,BD
Date:  1/7/64 Sample Location: UNIT 1 STACK
PARAMETER SYMBOL  VALUE
(cale.)

Nozzle Diameter, Actual (in} N{d) 0425
Pitot Tube Correction Factor Cip) 0.84
Gas Meter Correction Factor (gamma) 1.034
Baromelric Pressure (in Hg) P{b) 30.2%
Stack Pressure (in H20) P(stack) —-0.40
# of Sample Points * 24
Total Sampling Time {min) (theta) { 96.00)
Stack (Duct) Dimensions (in):

Radius {f round) R 123.00

Length (it rectangular) L 0.00

Width ( rectanguiar) w 0.00
Area of Stack (sq ft) Als) { 33006)
Gas Meter Initial Reading (cu ft) 167.79
Gas Mater Final Reading (cufl) 242.48
Net Gas Sample Volume (cu ft) V(m) { 74.69)
Vol of Liquid Collected (ml) Vi(e) 2598
Vol ot Liq @ Std. Conds. (scf Viwstd) ( 12.219)
Filtes and pra—Fitm Residue Particulate W, {gm) 0.0026
Total Condensable Particuiate WR. (gm} 0.0060
Total Particufate WE. (gm) M(p} { 0.0095)
02 Concentration (by CEM) % 02 59
CO2 Concentration (by CEM) % CO2 8¢
CO Concentration (by CEM) % CO 0.21%
N2 Concentration (by diff.) % N2 { 85.29)
[Sample | dClock | Velocity | Orifice | Stack | Gas Meter | SQRT(dP) |
| Point | Time | Head, dP| MaeterdH{ Temp | Temp (degF) | I
| [ | (nH20) | (nH20) | ¢degP) | in | out | {
|wmm et e e = 4o ——— - R it b= e ————— |
| A=t 4| 0.00 | 1.95 | 190 | 80 | 60|  0.3000 |
] 2] 4] 0.09 | 1.95 | 180 | 63 | 58] 03000 |
I 3| 4] 0.09 | 1.96 | 189 | 67 | 59 | 0.3000 |
| 4| 4l 0.0 | 218 | 180 | 6a | 50| o362 |
| 5| 4| 0.00 | 1.96 | 190 | 67 | 58| 03000 |
| 6| 4| 0.08 | 174 | 191 | 68 | 58|  0.2828 |
| B-1] 4| 0.09 | 1.04 | 19 | 80 | 59| 03000 |
] 2} 4| 0.08 | 1.74 | 191 | 64 | 59|  0.2828 ]
f 3| 4| 0.0¢ | 196 | 191 | 62 | 59 | ©.3000 |
| 4 4] 0.09 | 1.96 | 191 | 9 | 59| 03000 |
| 5| 4| 0.08 | 1.74 | 191 § 69§ 50|  0.2828 |
] 1} 4 0.07 ) 1.52] 191 | 69 | 58| 02648
[oe-1) 4] 0.10 | 215 | 190 | 57 57 | 0.3162 |
| 2] 4| 0.10 | 217 | 189 | 63 ] 57| 03162
! 3| 4| 011} 200 | 188 | 68 | 58 | 0.33117 |
| 4| a4 0.30 | 2.8 | 186 | 67 | 56|  0.3162 |
| 5) 4 011 | 2.40 | 186 | s | 56| 03317 |
| 8| 4 0.09 | 197 | 185 | 68 | 56|  0.3000 |
| D=y 4 0.10 | 216 | 187 | 58 | 56 | 0.3162 |
1 2} 4 041 | 239 187 | 63| 6| 03317 §
| 3) 4] 012 | 2.60 | 187 | 65 | 561 03464 |
! 4 4| 011 | 2.3% | 186 | 65 | 56| 0337
| 51 4] 0.12 ] 262 | 187 | 67 | 56|  0.3484 |
1 LY 4 010§ 218 | 188 | 70 6| 03162 |
| | | I I | | | 0.0000 |
| | ! I ! | | | 0Q.0000 |
i | | I | I | | 0.0000 |
| ! | ) ! | 1 | 0.0000 |
[om et m e e —t————— —4m——— - —‘————— —————- - ——— |
[TOTALS] 88 231 5021 ] 4520 | 1568 | 1382 |  7.4299 |

Test No/Type:
Start/Stop Time: 0519/0710
FIELD DATA AVERAGES

Avqg Velocity Head (in H20)

Avg Orifice Meter Reading (in H20)
Avg Stack Temperature (degF)
Average Meter Temperaturs {degF)
Avg SORT{dF)

CALCULATED VALUES

Meter Volume (std, cu. ft)}

Stack Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry

Mol. Wi, Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (f/sec)

Isokineticity (%)

" Stack Gias STD Vol Flow (dscfm)

Actual Stack Gas Vol Flow (acfm)

Y
Particulate Loading, dry (gr/dscf)

Particulate Loading, dry @3% O2 {gr/dsc)

Particulate Emission Rate{io/h)

-

dP{avg)
dH{avg)
T(z avg)

T{m avg)

V(m std)
B(wo)
Mid)
M(s}
Pis)

Vis avg)
%1

Q(s)
Qfa)

C(s std)

Eip)

PARTICULATE #2/110 MW BASELINE

2.082

188.7

0.310

7901

01:*

28 %

373

]
-
~
it

38558

¢.0018

0.0022

43



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant:  SCE HBGS Performed by: * JR,BD TestNo/Type:  PARTICULATE #1/110 MW, WITH UREA
Date:  1/8/94 Sample Location: UNIT 1 STACK Start/Stop Tima: 2100/2300
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
calc.
( ) Avg Velocity Head (in H20) dP(avg) =  0.085
Nozzie Diameter, Actual {in) N(d) 0.425
Pitot Tube Cornrection Factor cip) 0.84 Avg Orifice Meter Reading (in H20) dH{avg) =  2.043
Gas Meler Correction Factor (gamma) 1.034
Baromebic Pressue (in Hg) P(b) 30.21 Avg Stack Temperature (degF} Tisavg) = 2001
Stack Pressure (in H20) P(stack) -0.40
# of Sample Points » 24 Average Meter Temperature (degF) T(mavg) = 62.3
Total Sampling Time (min) (theta) { 96.00)
Avg SQRT{dP) =  0.308
Stack {Duct) Dimensions (in):
Radius (if round} R 123.00 CALCULATED VALUES
Length (if rectangular} L 0.00 -
Width {f rectanguta) w 0.00 Meter Volume (std, cu. ft.) Vimstd) =  78.87
Area of Stack (sq ) Afs) (  330.06)
Stack Gas Water Vapor Proportion B(wo) = 0137
Gas Meter Initial Reading (cu ft) 931.19
Gas Meter Final Reading (cutt) 1005.58 Mol. Wt., Stack Gas Dry M({d) = 206
Net Gas Sample Volume (cu fi) Vim} { 74.39)
Mol. Wi, Stack Gas Wet Ms) = 28.(:
Vol of Liquid Collected {mi) Vifc) 265.4
Vol of Liq @ Std. Conds., (scf Viwstd) { 12.482) Abs Stack Pressure (in Hg} P(s) = 30.F
Filter and pre—Fiker Residue Particulate Wt. (gm) 0.0065 Avg Stack Velocity (ft/sec) Vis avg} = 1¢.5
Total Condensable Particulate Wt. (gm) 0.0058
Total Particulate Wt. (gm) M(p) { 00124) Isokineticity (36) %! = 10l
02 Concentration (by CEM) % 02 58 Stack Gas STD Vol Flow (dscfm) Q(s) = 260438
CO2 Concentation (by CEM) % CO2 8.7
CC Concentration (by CEM) % CO 0.237 Actual Stack Gas Vol Flow (actm) [+1C] = 386847
N2 Concentration {by diff.) % N2 { 85.26) ’
Particulate Loading, dry (gr/dscf) Cisstd) = 0.0024
| Sample | dCloek | Valocity | Orfice | Stack | Gas Meter | SQRT(AF) | Particuate Loading, dry @3% O2 (gr/dscf) = 00029
| Point | Time | Head, dP | MeterdH | Temp | Temp (degFf) | |
| | | (inH20) | {inH20) | (degh) | in | out | | Paticulate Emission Rate(lb/h) Eip) = 5.8
R B e e —————— —t - ——— H————— —t————— —p——————- |
I A-1] 4] 0.07 | 149 | 200 | 81| 80|  0.2648 |
t 2| a| 0.08 | 17| 199 | 62| sa| 0.2828 |
.! 3) 4 0.09 | 1.93 | 199 | 64 | 58]  0.3000 ]
| 4] 4 0.10 | 214 | 199 | 66 | 58 | 0.2162 |
| 5 4| 0.09 | 193 | 195 | 665 | 58]  0.3000 |
| 6] 4 0.07 | 1.50 | 198 | 66 | 58|  0.2546 |
| B-1] 4] 0.07 | 1.49 | 198 | 59 | 58|  0.2646 |
| 2| 4| 0.00 | 162 | 108 | 64 | 57}  0.3000 |
- 3] 4| 0.1 | 237 | 197 | 67 | 58] 03317 |
{ 4 4] 6.08 | 1.85 | 197 | 70 | 50|  0.3000 |
i 5| 4 0.10 | 216 | 187 | 70 | 58| 03162 ]
| 6| 4| 0.07 | 151 | 197 | 7| s0| 02648 |
i -1} 4 0.00 | 101 202 | 58 | 59|  0.3000 |
| 2| 4] 01| 233 | 205 | 81| 58| 0337
i 3| 4] 0.11 | 2.34 | 203 | 84 | 58| 0337 |
| 4| 4] 0.1 | 2.35 | 203 | 67 | 59| 03317
| 5] 4| 0.11 | 235 | 203 | 68 | s9| 03317
l 6 4| 0.09 | 183 | 202 | 68 | 59|  ©0.3000 | '
| D=1 4 0.10 | 213 | 202 | 61 | 61| 03162 |
i 2| 4| 011 | 2.35 | 202 | 67 | 60| 03317 |
I 3] 4| 0.11 | 236 | 202 | 69 | 60| 0.337 |
[ 4 4| 011 | 2.36 | 201 | 69 | 60|  0.3317 |
| 5 4 0.11 | 2.36 | 201 | 85 | 81] 03317 |
| 6| 4| 0.10 | 215 | 200 | 69 | 60| 03162 |
] | | [ | | | | 00000 |
| | | | | | | | ©0.0000 |
| | | 1 | | | | ©.0000 |
| | I | I | | I 00000
== o ———— —S— e —— e —tm———— o —————— |
|TOTALS] 96| 2201  49.02 | 4803 ) 1576 1414  7.3810 |




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: SCEHBGS Performed by: JR, BD .
Dale:  1/6/04 Sample Location: UNIT 1 STACK
PARAMETER SyMBoL VALUE
(cale.)

Nozze Diameter, Actual (in} N(d) 0.425
Pitot Tube Correction Factor C(p) 0.84
Gas Meter Correction Factor (gamma) 1.034
Barometric Pressure {in Hg) P(b) 30.21
Stack Pressure (in H20) Pistack) ~0.40
# of Sampie Points # 24
Total Sampling Time (min) {thets) { e8.00)
Stack (Duct) Dimensions (in):

fadius {f round) R 123.00

Length (if rectangular} L 0.00

Width (# rectanguiar) w 0.00
Area of Stack {sq ft} Als) - ( 330.08)
Gas Meter Initial Reading {cuft) §.20
Gas Meter Final Reading (cu ft) 70.60
Net Gas Sampls Voluma {cu ft) V() ( 73.40)
Vol of Liquid Coliscted (mf) Vi{c) 2219
Vol of Lig @ Std. Conds. (s¢) Viwstd) (10445}
Filter and pre—Fiker Residue Particulate Wi, (gm) 0.0048
Total Condensable Particulate Wt (gm) 0.0136
Total Particulate W1, (gm) M(p) { 0.0182)
02 Concentration {oy CEM) % 02 5.8
CO2 Concentration (by CEM) % CO2 8.7
CO Concentration (by CEM}) % CO 0.237
N2 Concentration (by diff ) % N2 { B5.26 }
| Sample | dClock | Veloclty | Otifce | Stack | Gas Mater | SQRT(dM |
| Point | Time | Head, dF | MeterdH|{ Temp | Temp (degF) | |
| t | (nH20) | (nH20) | (degR) | in | out | |
| === tm———— —tm—————- A tm———— tr————- e |
| A-1] 4 0.08 | 173 | 193 | a1} t1| 028281
| 2 4) 0.07 | 1.52 | 105 | 71 60}  0.2646 |
| 3| 4 0.08 | 174 | 195 | 73.) 61] 02828 |
| 4 4| 0.08 | 175 | 193 | 75| 61|  0.2828 |
| 5| 4 0.08 | 1.75 | 193 | 75 | 62| 02828 |
| 6| 4] 0.07 | 1.54 | 192 | 78 | 63|  0.2648 |
I B=1] 4 0.07 | 1.50 | 197 | 80 | 60|  0.2646 |
| 2! 4) 0.08 | 172 | 108 | 64 | 60|  0.2828 |
| 3 4} 0.08 | 173 | 197 | 68 | 60|  0.2828 |
| 4 4] 0.08 | 173 | 197 | 68 | 60| 02828
| 5| 4| 0.09 | 195 | 197 | 60 | 60|  0.3000 |
| 6| 3| 0.06 | 130 | 197 | 7] 60|  0.2449 |
| ©~1] 4] 0.09 | 1.93 | 197 | 61| €|  0.3000 |
I 2 4| 0.10 | 215 | 197 | 65 | 61| 0362 |
[ 3 4 0.11 | 238 | 197 | 70 | 62| 03317 |
i 4 4] 011 | 2.39 | 197 | 74 | 63| 03317
! 51 4 040 | 249 | 196 | 75 64] 03162 ]
i 6| 4 0.09 | 187 | 196 | 75 | 65|  0.3000 |
I D-1) 4] 0.08 | 1.73 | 193 | 61 | 81| 0.2828 |
| 2] 4 0.08 | 1.84 | 194 | 83 | 61 | 0.3000 |
| 3| 41 0.11 | 2.38 | 104 | 65 | 61 03317
I 4| 4| 0.11 | 238 | 105 | 67} 0] 03317
[ 5 4| 0.10 | 216 | 197 | 68 | 80 | 0.3162 |
| 6| 4 0.09 | 195 | 157 | 69 | 60|  0.3000 |
| | I | | | | | €000 |
[ | | | | i | | 0.0000|
{ i | | | | | { o000 |
I I ! ! | ! | | 00000 |
e e o - —————— —m—————— —~————— —m o ——— o —— e ——
|TOTALS] 96 | 210 4551 | 4694 | 1844 | 1466 |  7.0767 |

Test No/Type:
Start/Stop Time:

2323/0123
FIELD DATA AVERAGES

Avg Velocity Head (in H20)

Avg Orifice Meter Reading (in H20)
Avg Stack Temperature (degF)
Avetage Meter Temperature {degF)
Avg SCRT(dP)

CALCULATED VALUES

Meter Volume (std, cu. 1t)

Stack Gas Water Yapor Proportion
Mol. Wt., Stack Gas Dry

Mol. Wi, Stack Gas Wat

Abs Stack Precsucs (in Hg)

Avg Stack Velocity (f/sec)
Isokineticity (%)

Stack Gas 5TD Vo! Flow (dscfm)
Actual Stack Gas Vol Flow (actm)

Particulate Loading, dry (gr/dscf)

Particulate Loading, dry @3% O2 (gr/dscf)

Particulate Emission Rate{lb/hr)

dP(avg)
dH(avg)
T{s avg)

T(m avg)

V(m std)
B{wo)
M(d)
M(s)
Pis)

Vis avg)
% |

Qfs)
Q{s)
C{s std)

E(p)

PARTICULATE #2/110 MW, WITH UREA

1,895
1956
648

Q.295

77.42
0.1
206
28.2:
fRE
165
100
263257
ag776z
0.0036
0.0043

8.2



ISOKINETIC PERFORMANCE WODRKSHEET AND PARTICULATE CALCULATIONS

Plant:  SCE HBGS Perdormed by: " JR,BD Test No./Typs: PARTICULATE #1/65 MW BASELINE
Date:  1/8/p4 Sample Location: UNIT 1 STACK Start/Stop Time: o212/0412
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
calc.)
foaie) Avg Velocity Head (in H20) dP{avg) =  0.029
ozzle Dizmater, Actual {in} N(d) 0.402
itot Tube Correction Factor C(p) 0.84 Avg Orifice Mater Reading {in H20) dH{avg) =  1.543
Gas Master Correction Factor {gamma) 1.034
Baromatric Pressue (in Hg) Pib} 30.18 Avg Stack Temperature (degF} Tisavg) = 1753
Stack Pressure (in H20) P(stack) -0.35
# of Sample Points [ 24 Avarage Meier Yemparature (depF) Timavg) = 571
Tota) Sampling Time {min) (theta) { 96.00)
Avg SQRT{dP) a 0.1¢68
Stack {Duct) Dimensions (in):
Radius (if round) R 123.00 CALCULATED VALUES
Length (¢ rectangular} L 0.00
Width (i rectangular) w 0.00 Meter Volume (std, cu. ft) Vimsid) = 70 8
Arsa of Stack (5q f) Als) { 33006)
Stack Gas Water Vapor Proportion B{wo) = 02
Gas Meter Initia) Reading {cu ft) 381.8t
Gas Mster Final Reading (cu #t) 447.53 Mol, Wt., Stack Gas Dry M(d) = 2.8
Net Gas Sample Volume (cu f) V{m) { 65.71)
Mol. Wt., Stack Gas Wet Mi(s} = 285
Vel of Liquid Collected (mi) Vi) 225.9
Vol of Lig @ Std. Conds, (scf) Viwstd) ( 10.633) Abs Stack Pressure {in Hg) P{s) = 313
Filter and pra—Fiker Residue Particulate Wt (gm) 0.0044 Avg Stack Velocity (f/sec) V(s avg) = i3
Total Condensable Particulate Wt, {gm) 0.0034
Total Particulate Wt. (gm) M(p} { 00078) Isokineticity (%) %! = 1815
02 Concentration (by CEM) % 02 6.4 Stack Gas STD Vol Flow (dscfm) Q(s) = 176982
CO2 Concant ation (by CEM] % COZ 8.3
CO Concentration {by CEM) % CO 0.254 Actual Stack Gas Vol Flow {actm) Q(a) & 243453
N2 Concentration (by diff.} % Nz { 85.05)
Particulate Loading, dry {gr/dscf) Cisstd) = 0.0017
¢
{Sample | dClock| Valecity | ODsfice | Stack | Gas Meter | SCAT(dP) | Particulate Loading, dry @3% O2 {gr/dscf) = 0.0021
| Point | Time | Head,dP | MeterdH | Temp | Temp {degF) | |
1 i | (nH2O) | (nH20) | (degF) | in | out | | Particulate Emission Rats{ib/hr) E{p) = 28
e R e - ———- —4————— H————— —+————— St —————- |
| A=1} 4| 0.04 | 157 | 175 | 54 | 53|  0.2000 |
I 29 4| 0.04 | 158 | 175 | 60 | 53|  ©0.2000 |
I 3| 4 0.04 | 1.58 | 178 | 63 | s3| 0.2000 |
| 41 4 0.04 | 1.58 175 | 63 | 53 0.2000 |
| 5] 4| 0.04 | 1.58 | 176 | 63 | 531  0.2000 |
| 8} 4| 0.04 | 1.58 | 175 | 64 | 53|  0.2000 |
| B=1] 4 0.03 | 117 | 175 | 54 | 53| 0732
| 2] 4| 0.04 | 158 | 175 | 63 | 54|  0.2000 |
I 3| 4 0.04 | 1.59 | 174 | 65 | S4| 02000 |
I 4 4 0.04 | 1.58 § 175 | 66 | 55|  0.2000 |
I 5| 4| 0.03 | 119 | 175 | &8 | s8] 017321
[ 61 4| 0.03 | 119 | 174 | 67 | 56| 0173z |
| ©c-1] 4 0.04 | 1.55 | 175 | 2% | 9] 02000
| 2| 4| 0.04 | 1.58 | 175 | 54 | 49| 0.2000 |
i 3| 4| 0.05 | 1.86 | 176 59 | 50| 02236 |
| 4| 4] 0.04 | 157 | 176 | 62 | 51| 02000
| 5] 4] 004 | 1.58 | 176 | 64 | 52} 0.2000 |
] 6| 4} 0.03 | 119 | 175 | 86 | 53] o047z
| D-1] 4 0.04 | 157 | 174 | 55 | 54|  0.2000 |
I 2| 4] 0.04 | 1.58 | 176 | 62 | 53|  ©0.2000 |
{ 3| 4 0.04 | 1.58 | 176 | 62 | 53| 02000 |
i 4| 4| 0.05 | 187 | 176 | 62 | 53| 02236 |
| 5] 4| 0.04 | 1.58 176 | 63 | 53 0.2000 |
i 6| s 0.04 | 158 | 175 | 63 | 53| 0.2000 |
| l t | t 1 | | 0.0000 |
| I | | i i | | 0.0000 |
| | j | | | | [ 00000}
! I i I | | | {  0.0000|
[ it ———— = ——————— e —— b e ————
| TOTALS| 96 | 0.04 |  37.04 | 4208 | 1871 | 1260 |  4.7400 |




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: SCE HBGS Performed by: * JR,BD
Date:  1/8/04 Sample Location: UNIT 1 STACK
PARAMETER SYMBOL VALUE
{calc)

Nozzle Diameter, Actunl (in) N(d) 0.402
Pitot Tube Correction Factor Cip) 084
Gas Meter Correction Factor {pamma) 1.034
Barometric Prassure (in HY) Pb) 30186
Stack Pressure (in H20) P(stack) -0.35
# of Sample Points * 24
Total Sampling Time (min) {theta) { $5.00)
Stack (Duct) Gimensions (in):

Aadius {f round) R 123,00

Length (if rectangular) L 0.00

Width (if rectangular) w 0.00
Arsa of Stack (sq 1) Als) { 230.08)
Gas Meter |nitial Reading (cuft) 440,50
Gas Meter Final Reading (cufY) 514.60
Nst Gas Sampis Volume (cuf) V{m) { £85.02)
Vol of Liquid Collected {ml) Vi{c) 2279
Vol of Lig @ Std. Conds. (scf) Viwstd) ( 10.727)
Fiter and pre - Fiker Residus Particulate Wt (gm) Q.0028
Total Condensable Particulste WA. {gm) 0.0045
Total Particulate WL, (gm) M(p) { 0.0073)
02 Coneentration (by CEM) % 02 8.40
CO2 Concentration (by CEM) % CO2 8.20
CO Concentration (by CEM) % CO 0.254
N2 Concentration (by diff.} % N2 { 85.05)
| Sampis | dClock | Valocity | Orifice Stack | Gas  Meter | SQRT{dF |
| Point | Time | Head, dP | Meter,dH Temp | Temp (degf) | |
| ] | (nH20) | (nH20} | (degF) | in | ot | I
|mmrmtr e e e —_————— —_t—————— —t————— e ——— —t—————— |
| A~1) 4| 0.03 | 118 | 172 | 54 | 54( Qa7az)
] 2] 4] 0.04 | 1.58 | 175 | €0 | 54 0.2000 |
i 3 4 0.04 | 1.58 174 | 64 | 54  0.2000 |
| 4| 4| 0.04 | 1.50 173 | 67 | 55|  0.2000 |
1 5] 4] 0.04 | 1.80 173 | 8o | S|  0.2000 |
! LA | 4] 0.03 ) 1.20 ) 172 | 7| 57 04732 |
| B-t| 4 0.04 | 150 | m | 571 58  0.2000 |
| 2| 'y 0.04 | 1,59 | 174 | 67 § 58|  0.2000 |
I 3] 4| 0.04 | 1.59 | 175 | 69 | 58  0.2000 |
| 4] 4] 0.05 | 2,00 | 174 | 70| $8| 02238 |
| 5] 4] 0.04 | 1.60 | 173 § 71 58]  0.2000 |
| 6 4| 0.03 | 1.20 | 172 | 71 50| 04732
| c-1] 4} 0.03 } 1.10 | 172 | 59 | s8] Ba732 )
! 2 4 0.04 | 158 | 175 ) 68 | 59 | 0.2000 }
[ al 4] 0.04 | 1.5 | 175 | 65 | sa]  ©0.2000 |
] 4| 4 0.04 | 1.59 | 173 | 64 | 56|  0.2000 |
| 5] 4 0.03 ) 119 | 173 | 62 | 85| o473z |
| 6| 4| 0,03 | 119 ) 172 | 50 | 54} 04732
| D-1] 4| 0.04 | 1.57 | 172 | 54 | 53]  ©0.2000 |
i 2| 4| 0.05 | 197 | 173 | 57 | 52| 02238 )
| 3 4| 0.05 | 107 | 173 | 8 | 51| 0.2238 |
| 4] 4] 0.04 | 1.57 | 174 | 58 | 51 0.2000 |
] 5] 4 0.04 | 157 | 173 | 58 | 50|  0.2000 |
I 6| 4| 0.04 | 1.57 | 172 | 57 | 50|  0.2000 |
| | i 1 | | } | ©.0000 |
| | [ I ] i | |  0.0000 |
| | | | | | | | 0.0000 |
| | | | | | i b 0.0000 |
[ == dm e e —+————— —t——_————— - ——— —4————— e —————
| TOTALS| 96 | 093 | 3588 | 4156 | 1508 | 1324 | ATH01 |

Test NosType:
Stari/Stop Time:

0428/0028
FIELD DATA AVERAGES

Avg Valocity Head (in H20)

Avg Orifice Meter Rsading {in H20)
Avg Stack Temperature (degF)
Average Meter Tamperature (degF)
Avg SQRT(dP)

CALCULATED VALUES

Meter Volume (std, cu. ft)

Stack Gas Water Yapor Proportion
Mol. We,, Stack Gas Dry

Mol. Wt Stack Gas Wat

Abs Stack Pressure (in Hg)

Avg Stack Velocity (f/sec)
lsokineticity (%)

Stack Gas 5TD Vol Flow (dscfm)

Actual Stack Gas Vol Flow (actm)

Pearticulate Loading, dry (gr/dscf)

Particulate Loading, dry @3% 02 (gr/dscf)

Perticuate Emission Rate{lb/hr)

PARTICLLATE #2/85 MW BASELINE

dP (avg)
dH{avg)
T(s avg)

T{rm avg)

V(m std)
B(wo)
M{d)
Miz)
Ps)

V(s avg)
o i

Qfs)
ola)

Cfs std)

Elp)

e ,0.

173.2
52,0

0.196

6! 47
0 M
2¢ 58
28.L3
30.12
122
1028
175706
241659
0.0016
0.0020

24




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant:  SCE HBGS Performed by: " JR.EBD Test No [Typs: PARTICLLATE #1/85 MW, WITH UREA
Date:  1/7/04 Sample Location: UNIT 1 STACK Stari/Stop Tima: 2108/2308
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
calc.
( ) Avg Velocity Head {in H20) dP(avg) =  0.040
ozZe Diameter, Actual (in) N(d} 0.402
Pitol Tubs Correction Factor C(p) 0.84 Avg Orifice Metar Reading (in H20) dH{avg) =  1.551
Gas Mster Corraction Factor {gamma) 1.034
Baromelric Pressue (in Hg) F(b) 30.18 Avg Stack Tempwrature (degF) Tisavg) = 1818
Stack Pressute {in H20) P(stack) -0.35
# of Sample Peints # 24 Average Meter Tamperature (degF) T(mavg] = Se.9
Total Sampling Time (min} (theta) { 96.00 )
Avg SQRT{dP) = 198
Stack (Puct) Dimensions {in):
Radius (if round) R 123.00 CALCULATED VALUES
Length (if rectanguiar) L 0.00
Width (it rectangular) w 0.00 Mater Volume (std, cu. ft.) Vimatd) = 3.24
Area of Stack (sqft) Als) [ 330086)
Stack Gas Water Vapor Proportion B{we) = 41
Gas Mater Initial Reading (cu ft) 250.00
Gas Meter Final Reading (cu ft} 316.18 Mol. Wt., Stack Gas Dry M(d) = 3.58
Nat Gas Sampla Volume {cutt) Vim) { 65.19)
Mol. Wi, Stack Gas Wet M(s) = 795
Vol of Liquid Collected (mf} Vife) 2416
Vol of Lig @ Std, Conds, (scf Viwstd) { 11.372) Abs Stack Pressure {in Hg} P(s) = 30.13
Filter and pre—Fiter Residus Particulate Wi, (gm) ©0.0091 Avg Stack Velocity (ft/sec) Vi{s avg) = 124
Tolal Condensable Particulate Wi, (gm) 0.0049
Total Particulate Wi, (gm) M(p) { 0.0140) Isokineticity (%) %1 e 103.1
©2 Concentation (by CEM) % 02 6.4 Stack Gas 5TD Vol Flow {dsctm) Qis) = 75270
€02 Concentration (by CEM) % CO2 83
CO Concenvation (by CEM) % CO 0.269 Actual Stack Gas Vol Flow (acfm) Qi) + 6208
N2 Concentration {by diff.) % N2 { 85.03)
Particulate Loading, dry (gr/dscf) Cis std} -.0031
| Sampls | dClock | Velocity | Ovsifce | Stack | Gas Meter [ SQAT(IF) | Particulate Loading, dry @3% 02 (gr/dact} 0.0028
| Point | Time | Head, dP | Meter,dH | Temp |  Temp (degF) | |
] | | (nH20) | (nH20) | (degF} | in | out | | Particulate Emission Rate{lb/hv) E{p) 47
R e —f = ——— e ————— e ———— ———-——— —_——————- |
| A1 4 0.04 | 1.56 ] 178 | 56 | 55|  0.2000 |
7] 4 0.04 | 1.58 | 182 | 82| 581  0.2000 |
i 3| 4l 0.05 | 196 | 181 | 85 | 55| 02236 |
| Al 4 0.05 | 107 | 181 | 68 | 57| 02238 |
| 5| & 0.04 | 1.58 | 181 | 69 | 57|  0.2000 |
I 6| 4| 0.03 } 118 | 181 | 67 | 57| 01732 |
| B-1) 4) 0.04 | 1.57 | 178 | 59 | 54 02000 )
| 2 4| 0.03 | 118 | 170 | 65 | 6] 01732 |
| 34 4 0.04 | 157 | 180 | 64 | 56| 02000 |
[ 4| 4 0.04 | 1.57 | 181 | 86 | 56|  0.2000 |
| 5] 4| 0.04 | 158 ) 180 | 66 | 57|  0.2000 |
J 6| 4] 0.03 | 118 180 | 65 | 57| 04732 |
| ¢-1) 4| 0.03 | 147 | 182 | 60 | 57| 0a7az |
| 2| 4| 0.04 | 156 | 183 | 64 | s6|  0.2000 i
I 3| 4| 0.04 | 157 | 183 | 65 | 56| 020001
| 4| 4| 0.05 | 1.96 | 183 | 67 | 57| 0.2238 |
| 5j 4| 0.05 | 197 | 182 | 67 | 571 02238 |
| 6| 41 0.04 | 1.57 182 | 68 | 571 02000
| D-1] 4| 0.03 | 1.16 | 185 | 55 | s5]  0.1732 |
| 2] 4| 0.04 | 1.55 | 184 | 57 | 55|  0.2000 |
| 3] 4| 0.04 | 156 | 184 | 61| 55|  ©.2000 |
| 4] 4| 0.04 | 1.55 | 184 | 63 | 55|  ©0.2000 |
[ 5 | 0.04 | 1.55 | 183 | 65 | 55|  0.2000 )
| 8| 4 0.04 | 157§ 182 | 67§ 56|  0.2000 |
I | | | : | T | 00000 |
| | | : 1 | I | 0.0000|
| | | [ | 1 | | 0.0000 |
! r l a | P | ©.0000 |
I e — = = —f—————— - ———— —t————— —t— e ———- !
|TOTALS| 96 05|  ar22| 4359 | 1531 1344 |  4.7605 |




ISOKINETIC PEARFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: SCEHBGS Performed by: JR,BD-
Date: 1/7/04 Sample Location: UNIT 1 STACK
PARAMETER SYMBOL  VALUE
{calc.)

Nozzle Dismeter, Actual (in) N{d) 0.402
Pitot Tube Correction Factor Cip} 0.84
Gas Meter Correction Factor (gamma) 1.034
Barometric Pressure (in Hg) P} 30.18
Stack Pressure (in H20) P(stack) ~0.35
# of Sample Points # 24
Total Sampling Time {min) {theta) ( $6.00)
Stack (Duct) Dimensions (in):

Radius (if round) R 123.00

Length {# rectangular) L 0.00

Width (1 rectangular) w 0.00
Arsn of Stack (sqt) Als) { 330.06)
Gas Mater Initial Reading {(cuft) 36.77
Gas Meter Final Reading (cuft) 381.08
Nat Gias Sample Volume {(cu ft) Vi{m) { 64.31)
Vol of Liquid Collected (ml) Vijc} 2375
Vol ot Lig @ Std, Conds. {scf) Viwstd) {  11.179)
Filter and pre—Fiker Residus Particulate W, (gm) 0.0050
Total Condensabile Particulate WA. (gm) 0.0043
Tolal Particuate Wt. (gm) Mip) ( 0.0002)
02 Concentration (by CEM) % 02 8.4
CO2 Concenbation (by CEM) 9% CO2 8.3
CO Concenbation (by CEM) % CO n.269
N2 Concentation {oy dift.} % N2 { 85.03)
| Sample | dClock | Velocity | Orifice | Stack | Gas Meter | SQRT@@P |
| Point | Time | Head, dP | Meter,dH | Temp | Temp (degF) | |
) i | nH20) | (nH20) | {degf) | In | out | [
frem e e - - e o m———— —4———— —m = |
| A-1] 4 002 | 147 § 175 | 52 | 52| 04732 |
I 2| 4 0.03 | 197 178 | 55 | s2]  oamaz|
| 3| 4| 0.04 | 1.56 | 178 | 5 | s2)  ©.2000§
i 4 4| 0.03 | 118 | 178 | 62 | 52| 04732 |
| 5| 4 0.03 | 1.8 | 178 | 63 | 3|  o0araz|
| 6| 4 0.03 | 118 | 178 | 64 | sap o472 |
| B=1] 4] 0.04 | 1.57 ) 175 | 54 | 53|  0.2000 |
\ 2} 4 0.04 | 1.58 | 177 | 63 | 54|  0.2000 |
| a 4| 0.04 | 1.58 | 177 | 67 | s4] 02000 |
| 4 4] 0.03 | 118 | 177 | 66 | 54| 04732
| 5| 4] 0.04 | 1.58 | 177 | 67 | 54 | 0.2000 |
l 6{ 4| 0.03 | 1101 178 | 89 | 56} 01732
[ C=1] 4| 0.04 | 157 | 175 | 56|, 55|  0.2000 |
| 2| 4] 0.04 | 1.58 | 177 | 8z | 56| 02000 |
| 3 4| 0.04 | 1.58 ) 178 | &8 | 58 | 0.2000 |
| 4| 4] 0.05 | 198 | 178 | 67 | 58]  0.2236 |
| 5) aj 0.05 | 198 | 178 | 66 | 56|  0.2238 |
| 6| 4 0.04 | 1.58 | 176 | 65 | 56|  0.2000 |
| D-1§ 4] 0.04 | 157} 175 | 57 | 55|  0.2000
| 2| 4 0.04 | 1.57 | 178 | 82 | 55]  0.2000 |
| a ' 0.04 | 158 | 178 | 64 | 55|  0.2000 |
| 4] 4| 0.04 | 1.58 | 178 | g5 | 55|  0.2000 |
| 5| 4| 0.04 | 1.58 | 178 | 65 | 55,  0.2000 |
| 6| ' 0.03 | 118§ 177 | 65 | 551 0.1732 |
| { i ! | I | [ 0.0000 |
I ] | | f | | I 0.0000 |
| | | { | | | I 0.0000 |
| | | | | I { | 0.0000 |
| et SR SR —t————— — o ——— A ————— pm———— - ————- |
] TOTALS| $5 | Q.0 | 1548 | 4252 | 1503 § 1304 | 48328 |

Test No /Type:
Start/Stop Time: 2338/0138
FIELD DATA AVERAGES

Avg Velocity Head (in H20)

Avg Crifice Meter Reading (in H20)
Avg Stack Temperature (degF)
Average Mol Temparature {degF)
Avg SQRT(dP)

CALFULATED VALUES

Mater Voluma (std, cur. ft.)

Stack Gas Water Vapor Proportion
Mol. Wi, Stack Gas Dry

Mol. Wt Stack Gas Wet

Abs Stack Pressure {in Hg)

Avg Stack Velocity {ft/sec)
isokineticity {3)

Stack Gas STD Vol Flow {ds<fm)
Actunl Stack Gas Vol Fiow (aefm)

Particulate Loading, dry (gr/dscf)

Particulate Loading, dry 3% 02 (gr/dsct)

Particulate Emission Fate(lb/Mr)

dP(avg)
dH{avg)
T{c avg)

Tim avg)

V(m std)
8(wo)
M{d)
M(s)
P{s)

Vis avg)
%1

Qfs)
Qfa)

C{s std)

E(p)

PARTICULATE # 2/65 MW, WITH UREA

]

0.(’

1478
177.2
585

0.183

-+
2.1
T4
171289
238739
0.0021

©0.0025

®
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APPENDIX F

RECORDS SUPPORTING SCAQMD METHOD 25.1 MEASUREMENTS
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APPENDIX F-1

ANALYTICAL REPORTS




February 1, 1994

Mr. Chad Garretson

Acurex Environmental Coporation
555 Clyde Avenue

Mountain View, California 94039

RE: SCAQMD METHOD 25.1 RESULTS

Dear Mr. Garretson:

M25-018-FR

Please find enclosed the corrected results of the SCAQMD Method 25.1 testing you conducted

on January 8, 1994.

If you have any questions concerning the results, please call me at (805) 498-8781. HORIZON
appreciates the opportunity to provide Acurex Enviornmental with our services and we look

forward to working with you again in the future.

Sincerely,

HORIZON AIR MEASUREMENT SERVICES, INC.

LLA A D

Edward S. Swede
Air Quality Technician

ES:Img

Enclosures




Facility: ACCUREX
Source: NA

Job No.: M25-018
Test Date: 1/8/94

CLIENT:

SAMPLE ID

Methane in Tank
TNMHC, Tank (noncond.)
TNMHC - condensables
TNMHC - Total

CO Concentration

C02 Concentration

Sample Parameters
Tank #
Trap #
Sample Tank Vol.
Initial Pressure (Pi)
Initial Temperature
Final Pressure (Pf)
Final Temperature
Sample Volume
Analysis Pressure (Pa)
Analysis Temperature

ICV Voluma

ICV Final Pressure
ICV Final Temp.
CO2in ICV
TNMHC, Trap(cond.)
Stack Total TNMHC

ACCUREX

65 UREA

7.4
5.5
302.4
307.8
251.0
53700

79

23
12.338
110.0
282
602
292
8.02
800
292

2.266
800
292

1070.0
302
308

65UREA

7.7
6.6
320.3
326.9
263.0
67500

80

14
12.376
2.5
292
708
292
11.53
800
292

2.266
800
292

1630.0
320
327

Mathod 25.1 Analysis

65 BASE

7.9
5.6
209
214.3
270.0
63000

54

12
12.110
2.5
292
591
292
9.41
800
282

2.266
800
292

867.0
208
214

NOTE: All hydrocarbon values are in terms of ppm, v/v, as methane.

Horizon Air Maasurement Services, Inc.

65 BASE

7.8
6.9
329
336.1
270.0
55700

53

41
12.105
2.5
292
545
292
8.67
800
292

2.266
800
292

1260.0
328
"336

———— A —— e oy apayy e o

FIELD BLANK

40

22
12.282
5.0
292
530
292
8.52
800
282

2.266
800
292

20.9

M25018A XLS




Facility: ACCUREX
Source; NA

Job No.: M25-018
Test Date: 1/8/94

TOTAL COMBUSTION ANALYS!IS RESULTS
ACCUREX

CLIENT:

SAMPLE 1D

Methane in Tank

TNMHC Tank (noncond.)

TNMHC - condensables
TNMHC - Total

CO Concentration

CO2 Concentration

Sample Parameters
Tank #
Trap #
Sample Tank Vol.
Initial Pressure {Pi)
Initial Temperature
Final Pressure (Pf)
Final Temperature
Sample Volume
Analysis Pressure (Pa)
Analysis Temperalure

ICV Volume

ICV Final Pressure
ICV Final Temp.
CC2iniCV
TNMHC, Trap(cond.)
Stack Total TNMHC

NOTE: All hydrocarbon values are in terms of ppm, v/v, as methane.

<1
7.8
64.4
72.1
410.0
58200

71

34
12.330
2.5
292
517
292
8.38
800
292

2.268
800
292

238.0

64
72

Horizon Air Measurement Services, Inc.

<1
6.5
149.6
156.1
406.0
61900

72

42
12.265
2.5
292
527
292
8.50
800
292

2.266
800
292

561.0
150
156

Method 25.1 Analysis

<1
6.7
17
23.9
360.0
59800

81

13
12.345
50
292
548
292
8.85
800
292

- 2.266

800
292
67.0
17
24

215UREA 215UREA 215BASE 215 BASE

<1
11.4
108
119.6
398.0
57200

82

17
12.379
5.0
292
507
292
821
800
292

2.266
800
292

392.0
108
120

M25019A.XLS




Facility: ACCUREX ‘Method 25.1 Analysis
Source: NA '

Job No.: M25-018

Test Date: 1/8/94

TOTAL COMBUSTION ANALYSIS RESULTS

CLIENT: ACCUREX
SAMPLE 1D 110 UREA 1108A&BE 110 BASE 110BASE
UREA
Methane in Tank <1 <1 <1 <1
TNMHC, Tank (noncond.) 4.5 8.3 8.5 2.3
TNMHC - condensables 140.5 168.0 271 171
TNMHC - Total 145.0 176.2 279.1 173.7
CO Concentration . 2550 266.0 217.0 35.7
CO2 Concentration 58200 56200 64400 12400
Sampie Parameters

Tank # 24 26 55 60
Trap # 43 91 80 28
Sample Tank Vol. 12.350 12.006 12.090 12.110
initiai Pressure (Pi) 5.0 5.0 2.5 25
Initial Temperature 292 292 292 292
Final Pressure {Pf) 533 512 553 591
Final Temperature 292 292 292 292
Sample Volume B.61 8.04 8.79 9.41
Analysis Pressure (Pa) 800 800D 800 800
Analysis Temperature 292 292 292 292
ICV Volume 2.266 2.266 2.266 2.266
ICV Final Pressure 800 800 800 800
ICV Final Temp. 292 292 292 292
CO2inICV 534.0 586.0 1050.0 712.0
TNMHC, Trap{cond.) 140 168 271 171
Stack Total TNMHC 145 176 279 174

NOTE: All hydrocarbon values are in terms of ppm, v/v, as methane.

Horizon Air Measurement Services, Inc.

M25019A XLS




J= At AL e

‘QTM? /A 23917 Craftsman Rd., Calabasas, CA 91302 - (818} 223-3277 « FAX {818) 223-8250

:e environmenrtal consultants
laboratory services

LABORATORY ANALYSIS REPORT

CO, CH4, CO2, & Total Gaseous Non-Methane Organics (TGNMO)
Analysis in Tanks and Traps by SCAQMD Method 25 (FID/T'CA)

Report Date: January 18, 1994 '
Client: Horizon/Acurex
P.O. No.: Verbal
Client Project No.: M25-018
Source Location: Horizon
Source Test Date: January 5, 7, 8, & 10, 1994

Date Received: January 12, 1993
Date Analyzed: dJanuary 12 & 13, 1994

AtmAA Sample P2
Lab Nao. ID {(pprmv) (ppmv) (%)  (ppmv) (ppmv)
Tank Trap ICV
90124-1 40 22 22 <1 <1 402 * <1 20.9 530 | 800

'. 90124-2 79 23 3 251 7.38 5.37 5.46 1070 | 602 | 800
90124-3 B0 14 21 263 1.74 6.75 6.61 1630 | 708 | 800

90124-4 81 13 38 360 <1 5.98 6.73 67.0 | 548 | 800
90124-5 82 17 25 388 <1 5.72 11.4 392 507 | 800
90124-6 &5 80 13 217 <1 6.44 8.49 1050 | 553 | 800
80124-7 60 28 20 35.7 <1 1.24 2.29 712 591 | B0OO
90124-8 71 34 5 410 <1 5.82 7.76 238 517 | 800
90124-9 72 42 5B1 406 <1 6.19 6.54 561 527 | 800

50124-10 24 43 29 255 <1 5.82 4.50 534 533 ; BOD
90124-11 26 91 8 266 <1 5.62 B.26 596 512 | 800
90124-12 53 41 18 270 7.75 5.57 6.92 1260 545 | 800
90124-13 54 12 34 270 7.88 6.30 5.64 867 591 | 80O
850124-14 System blk. 26 5.36

* reported in ppmvu

C
PI1 - Initial Pressure, mm Hg Michael L. Porter v
P2 . Final Pressure, mm Hg Laboratory Director

page 1 of 2




QUALITY ASSURANCE SUMMARY
(Repeat Analysis) ‘

Client Proj. No.: M25-018
Date Received: January 12, 1994
Date Analyzed: January 12 & 13, 1994

Sample Repeat Analysis Mean % Diff.
ID Run#1 | Run#2 Conc. From Mean

Components (Concentration in ppmv)
coO TK-79 250 252 251 0.40
TK-82 399 396 398 0.38
CH4 TK-80 7.72 7.76 7.74 0.26
TK-71 <1 <1 - -
Co2 _ TK-55 5.93 6.94 6.44 7.8
TK-60 1.22 1.25 1.24 1.2
TK-54 6.39 6.21 6.30 14
TGNMO TK-80 6.41 6.81 6.61 3.0
TK-71 8.06 7.45 7.76 3.9
CO2in ICV ICV-25 407 378 392 3.6
(in trap, transfer ICV-5 246 231 238 29
tanks) ICv-29 532 536 534 0.37
‘ ICV-34 868 866 867 0.12

A set of 13 TCA samples laboratory numbers, 90124-(1-13) was analyzed for CO, CH4, CO2,
and TGNMQ. Agreement between repeat analysis is a measure of precision and is shown
above in the column "% Difference from Mean." Repeat analyses are an important part of
AtmAA’s quality assurance program. The average % Difference from Mean for 12 repeat
measurements from the semple set of 13 TCA samples is 2.1%.

Gas standards (containing CO, CH4, CO2 and propane) used for TCA .analyses, were
prepared and certified by Scott Specialty Gases.

page2of 2
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TOTAL COMBUSTION ANALYSIS
- SCAQMD METHOD 25
TIELD SAMPLING DATA SHEET

e.'.-'CJ‘D @ | NA Contrnl Dewvice: [\’A

Facility : _SCE W (S : sample Location: %Vf(f
Location : UmH"l | ‘P_ﬁﬁ C Ambient Temperature:
Date: ' |,/§l/"'11' Barometric Pressure: 2199
Operator: : B.Daw}
SAF%PL'E A 'S:AMPLE. B
Tank #: l{_ Trép i _}"(_ ~ Tank #: 41 Trap #: 42
‘Initial Vacuum: 24 Initial Vacuum: 20"
?;?@num - 00(” Final Vacuum: 9.14
t: e;(\ N4 Aot ?———/’—\> AH’ /m‘- s 5 |
([ [P0 [ | [ | P | ot
j n&l | 285 /(Y YiFs/ 2.0 /50
W 7eh | 260" Rlsly 24.0 |
ki l/go/ | 244" ol | 730
| ot | 2z.6" 0 b 26,0
gl 120 IFl/ 23.0
Yligre | 200 pit | 28
Wal | 180 1421 20.0
lwal | 6o a1 .0
Nz 5o - [§7/ 20
VU | 13S it | (0
#4120 - pdl | 138 !

i'.eak Rate"Pre Test: 0/6/0/(
) Pest Test: (7/5/0( _ 1", ‘# ?"f

o T -
b lc.4 %‘3}‘? - fwoze ﬁh*’*;;"b
IS 1 fomt BN <
D

i




TOTAL COMBUSTION ANALYSIS
- SCAQMD METHOD 25
FIELD SAMPLING DATA SHEET

Control Device:

NA

Sample Location: Pbt"" C
Ambient Temperature:
3arometric Pressure: 2‘[‘/‘7

SAMPLE B

Job #:___ NA

Facility : $CE  H8GS

Location : Uhi“' (

sate: ____V/¢€/97

Operator: ) ﬁD&-}
SAMPLE A

cank #: _F1 1rap a0 3

—

~ Tank #: MTrap #: /%

Initial vacuum: 70" - Initial Vacuum: 2F
Tinal Vacuum: £§ Final vacwum: 0
ot - §2 Ly -50
VACUUM TLOW VACUUM FLOW
TIME ("Hg) (cc/min) TIME ("Hg) (cc/min)
i23¢ 300 /co R3¢ 1 2% IS0
{246 | 2%.0 1240 24.0
Anyg 206.0 246 | 250
(200 2t.0 26 | 130
1265 1.5 126¢ | 22,0
300 | -2\.¢ 1300 20.0
205 | 9. 178 | Y
1310 - i¥.0 (30 | (.5
I N A s R
1320 (3.5 220 | 3.0
LV S Y v 35| /20 v
Leak Rate Pre Test: 0U0/(
Post Test: Df;/ﬂK'
1330 /0,3- 376 (0 J




TOTAL COMBUSTION ANALYSIS
- SCAQMD METHGCD 25
FIELD SAMPLING DATA SHEET

€=Eiob e 4 qu%

racility : ¢ HABGS
Location : Ut { QXJ+ povt
Date: \/b/ﬁq'
Operator: 1@.T>cw>

, SAMPLE A
vank 70 20 tran w43

204"

-fnitial vacuum:

Control Device: AJ/4

Sample Location:

Ambient Temperature:

20,72 |

Barometric Pressure:

SAMPLE B

~ Tank #: 206 Trap #: q/

. o
Initial Vacuum: <0+

Final Vacuum: t. 7.0 Final Vacuunm: /1.0
bob= 5] fot=53 .
VACUUM - FLOW vVACUDM FLOW
TIME {("Hg) {cc/min) TIME ("Hg) (cec/min)
g0z | 220" /0 o903 | % | up
Q[ 220 | | W0f | 279 | |
g8z | 5q ,’ 0013 29.9
o9y | 230 / 0o/t 260 ,
0823 | 21§ | 0027 23.0 /
@920 | 0.0 bo2f |+ 2l.0 |
o633 | 10 0033 145"
| e3¢ | .0 00 7.4 |
10843 4.0 - 00%; o ;
lgds | 1 0¥l | o |

008 | o | Y

nal/ 14 Y

VLY

Leak Rate Pre Test:

OK/oK

uy
if

ﬁ’ﬂ[ZOlf

. " '\geﬁ"\,)«;*?.v.\
3 ,
oors ’j’lg it 00¥ 75
M’ ' 0ot




TOTAL COMBUSTION ANALYSIS
. SCAQMD METHOD 25

FIELD SAMPLING DATA SHEET

NA

CCE__HOGS
Uat | Wegt skl
1/lc /a4

jB~j747

SAMPEE A

Job #.°

Facility f

Location

Date:

Cperator:

Tank #: Trau sy fkf

27
L

_55

-Initial Vacuum:

Final Vacuum:

NA

Control Device:

Sample Location: Mﬁu% AN
Ambient'Temperature;

Barometric Pressure: 0.2

SAMPLE B

é@ Trap #: ;ﬁ'

. i
Initial Vacuum: ?ﬂ “L

?'/

fods |

Tank #

Final Vacuwn:
VACUUM FLOW VACUUM FLOW —
TIME {"Hg) (cc/min) TIME ("Hg) (cc/min)
e 250 Y. 04l 30 (T
042 26, (4 RASE| '
Al 741 1 (42 | a2y
Y. | el | pg |
D43t 204 i 4% | 4.0
(| i pyd 1.0 |
iy - y . i
P | b i e | f ¢ |
0901 | g4 T ) | |
Lot | izo 4L |
10401 | ii0 “\ S|,
b6 |90 R O 11
Leak Rate Pre Test: 0/4/(/< y ﬁ“lr}l :
. ) . nos/ /-,k- EVK\AL l(%f
Post Test: r;K/M eff Tt
r -f kag;w/e Lvev (oupye u‘{ +€S+ .
. r:_( !. 7(-"" ( \ {' LL'LU.,TIGM L-'{ /t“K
i i ——-—-—-—-..—-—-—""'—"" vSAY n h'/!t’ {CL‘LI /
I Lo [t Coch ol o oo
- ,4@




‘==%ob W

TOTAL COMBUSTION ANALYSIS
- SCAQMD METEQOD 25
FIZLD SAMPLING DATA SHEET

N4

Wz

Control Device:

Facility : §C& HBGS sample Location: [(JfF. %ﬂfﬂ)ﬂ‘
Location : U ¥ / Ambient Temperature:
Date: //?7/?54 Barometric Preéssure: mﬁlﬂ)b
Operator: £ DO‘-f
SAMPLL A .SAMDLL.B
Tank #: lL Trap #* 23 Tank #: Trap #: /Z
‘Initial vacwum: __ 2 &6 Initial vacwum: Z28.%
Final Vacuum: 1.0 Final Vacuum: 6.0
Loty 2 ot /
VACUUM SLOW VACUUM FLOW
TIME {"Hg) (cc/min) TIME {"Hg) - {cc/min)
.ooof iy /eD gpof | 245 10
2013 | 240 o013 | 290 ‘
100 22.0 00/l 250
027 20.0 0023 22.0
0 024 i£.0 \ 002f | 148
0033 | /%0 0077 | %0
603¢ | - /b0 007§ /6.9
0B |2, 6047 /%0
| Do§ IR ooty | j28
10053 | £.¢ 0057 | /1.0
0088 | 77 ) 0038 | 1d v
Leak Rate Pre Test: 5”(//04?
cost rese: MK /a/(
'Efo‘LC- wup

o3 T Do3E - 0033
(0/05! 0:0;




TOTAL COMBUSTION ANALYSIS
. SCAQMD METHOD 25
FIELD SAMPLING DATA SHEET

Job #:° Nq Control Device: /\/4

Facility SQ:F, H'g (Jj : Sample Location:

Location : U\A.l'* M(‘}' QO/J"_ Ambient Temperature:

Date: ' \’L/'}’Ifﬁ% Barometric Preéssure:

Operator: -Aj;;r)cua
SAMPLE Q .éAMPLE'B
Tank #: _5_‘f__ Trép_ . _[_2_ Ctank #: 43 Trap #: ‘Tl/
‘Initial Vacwum: _ 30+ Initial Vacuum: 2"
Final Vacwum: _.__ F Final Vacuum; &
1vE | ("Hg) | (eesmin) TIE | (vhg) | (cormin
0923 | w0y /€0 0d2y | 28" | 40
042P | " Vo lpds | 26" i
o3y | 2T | logzz | 247 [ |
043d | 28" o8¢ | 225" |
pe43 | 26" 0¥47 2/.0" |
pddl | g ot¥g | /20" ]
0457 | 2.0 | o7 | (70" | |
L otss| 4.0 Lot | Jpy” | ]
05031 (6.4 - 0507 | 140
. QSY7€' 4.5 osod .| 2.0
o3 | 170 V| o7 | i J

Leak Rate Pre Test: Q/{/@ﬂ’
’ ¢ rest: B [

o518 105 o5 @ 75

-
O3




Reference #: Q¥ C. 0L
Episen

Test Site :

TOTAL COMBUSTION ANALYSIS
/ / SCAQMD METHOD 25.1
FIELD SAMPLING DATA SHEET

Lacation -

HBGS ONir |

Date : {/[0/43
Operator (‘ﬂ

Source : /:;E/q/g/d"‘-é

.o ‘
Sample Location : !

Ambient Temperature :

Barometric Pressure : __ &0. 02

SAMPLE A SAMPLE B
Tank #: 7/0 Trap #;. 272 Tank #: Trap #:
vy
Initia! Vacuum Z% Initial Vacuum
Final Vacuum : < o ¢/ Final Vacuum :
VACUUM FLLOW ' VACUUM FLOW
TIME ("Hg) (ce/min) TIME ("Hg) (ce/min)
] ) T || - 1 ]
D815 Z% 280+
Ogl e Z‘th ol !
o324 12.0 |
o%Z% 1¥-0"
%3 7 7. 3% wel
A |

Leak Rate Pre Test: ‘Q%v . Post Test: o fr
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DKAFT 3473

SCAQMD METHOD 207.1

ANALYTICAL METHOD FOR AMMONIA AND AMMONIUM COMPOUNDS

FROM STATIONARY SOURCES
NESSLER COLORIMETRY

Principle and Applicability

1.1

12

1.3

1.4

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.

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/m? to 20 mg/m?3 for a sample of one cubic meter.

The range and sensitivity of the method has not been established. Commercially

. prepared, APHA approved reagent has been found with a response of about 430 ug

NH3 in a 50 mL aliquot per optical density (OD) at 440 nm using a 1 ¢cm cell. This
factor applies from 20 to 160 ug NH3. 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 NH3.

Interferences

Calcium, iron, magnesium, and sulfide interfere by causing turbidity after the addition
of Nessler reagent. Inherent sample color and suspended matter also interfere with
direct Nesslerization. Because direct Nesslerization is subject to a number of possible
interferences, at least one sample per set must be checked for color and/or turbidity
prior to reagent addition, and by spike and recovery to confirm that no interferences
exist. In this case, a set of samples is a sample or series of samples taken from one
sampling point during one day of testing.




Determination of Ammonia and Ammonivm Compounds From Stationary Sources D HAFT 3/93

However, blanking and spike recovery may need to be 'performcd 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.

Field Procedures _
A copy of the field procedures can be found in the District's Source Test Manual.

Laboratory Procedures
3.1  Apparatus
3.11 A schematic of the sampling train is shown in Figure 207.1L.

a. Impinger Train
The train consists of four impingers connected in series with leak-free .
non-contaminating fittings. The first and second Smith-Greenburg
impingers shall have standard tips, the third and fourth impingers
shall have a modified tip (one-half in. ID glass tube) extending to
about one-half in. from the bottom of the flask. The first two
impingers each contain 100 mL of 0.1 N H2SO4. The third impinger
is empty. The fourth (last) impinger contains silica gel.

b. Probe
Probe may be of 316 stainless steel, quartz, or glass. Quartz and glass
must be used for corrosive samples.

c.  Pre-filter (optional)
A pre-filter may be inserted to remove particulate matter from the
sampling train.

312 Sample Recovery

a. Wash bottle. - .

b. 500 mL or 1000 mL graduated cylinder, with stopper.
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c.  Polyethylene bottles, 500 mL or 1000 mL

3.13 Sample Analysis
a.  Perkin Elmer 552 Spectrophotometer, or equivalent.
b.  Spectrophotometer cells, 1 cm.

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

d. Pipettes, Class A,2mL, 4 mL, 8 mL, 10 mL, 12 mL, and 14 mL, or

burette for calibration curve.
e.  Graduated cylinders, 25 mL, 50 mL, 100 mL, and 250 mL.
32 Reagents

321 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 distilied to conform to ASTM specifications D-1193-74,
Type 3. At the option of the analyst, the KMnO4 test for oxidizable
matter may be omitted when high concentrations of organic matter
are not expected to be present.

- b.  Absorbing Selution
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 175°C (350°F) for 2 hours, 6 to 16
mesh.

d.  Stopcock grease

322 Sample Recovery
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a.  Rinse Solution. See absorbing Solution. ‘
323 Sample analysis
a. Water. See above.

b. Nessler Reagent:
Purchase from a laboratory chemicals supplier (APHA approved) or
prepare as foliows:

Dissolve 35 grams of mercuric chloride in 500 mL of hot water. Filter
and allow to cool. Dissolve 62.5 grams of potassium iodide in 260 mL
of cold water. Gradually add the mercuric chloride solution to 250
mL of the iodide solution until a slight permanent red precipitate is
formed. Dissolve the precipitéte with the remaining iodide solution
and again add mercuric chloride slowly until a red precipitate
remains.

Dissolve 150 grams of potassium hydroxide in 250 mL of distilled .
water. Caution: Corrosive. Add solution to the potassium iodide

mercuric chloride solution and make up to 1 liter with distilled water.

Stir thoroughly and allow to stand a day or so, and decant the clear

liquid. Warning: The Nessler reagent should be handled with caution
because of its toxicity and corrosive properties.

¢.  Stock Standard Ammonium Sulfate Solution:
Dissolve 0.194 g of ammonium suifate 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
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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33

34

35

36

f.  Potassium Iodide.

g.  Mercuric Chloride

h.  Potassium Hydroxide.
i.  Ammonium Sulfate.

j Calibration Standards
Dilute 0 mL, 2 mL, 4 mL, 8 mL, 10 mL, 12 mL and 14 mL of
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 vg, 120 ug and 140 ug of ammonia in each flask.

NOTE 1: The calibration standards used in this method are based on
experience using an APHA approved Nessler reagent. The prepared
Nessler reagent may require calibration standards that differ in
concentrations by an order of magnitude.

Pre-Test Preparation
No special pre-test preparation is required.

Sample Collection Train Preparation

During the preparation and assembly, keep all opening covered wherever
contarmination 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.

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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37

38

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 (1000 mL if necessary). Stopper

the cylinder and mix well. Transfer the sample to a container. Seal it well, mark the
level of the liquid and label the container to clearly identify it contents.

Take 200 mL of the reagent blank, and dilute it to the sample volume with rinse
solution. Stopper the cylinder, and mix will. Transfer the blank to a container. Seal
it well, mark the level of the liquid and label the container to clearly identify it
contents.

Sample Analysis

Shake the sample well. Transfer 50.0 mL to a volumetric flask. Add 2.0 mL of
Nessler reagent to the flask, mix well, and allow the color to develop for a least 10
minutes. Read the absorbance of the sample in a 1 cm cell at 440 nm. Use water in
the reference cell. If the sample exceeds the Jinear 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 = Aliquot factor {(sample volume/aliquot volume)
ODspl = Optical density of the sample

OD blank = Optical density of the reagent blank

M = Nessler response factor, mg per OD.




Determination of Ammonia and Ammonium Compounds From Stationary Sources DRAFT 3/93

3.9

3.10

Report ammonia to the nearest 0.1 mg.
Report moisture gain to the nearest gram or mL.

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 curve of ug
of ammonia vs. the corrected absorbance. Correlation coefficient of this curve should
be at least 0.9995. Any standard that is more than 7% from the calculated curve must
be remade and rerun. Label the Nessler's reagent with the response factor (mg per
OD), blank reading, date of calibration and reference to the calibration data. The
Nessler's reagent must be recalibrated when control values indicate a change in
response or every six months, whichever occurs first.

Quality Control

Nessler reagent may deteriorate during storage and must be checked frequently.
Analyze a 40 ug control solution every set of samples, or every ten samples, whichever
occurs first. This control solution must be obtained independently from the
calibration standards. Calculate the ammonium content using the corrected
absorbance and latest response factor. Measured value should be within + 5% 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 SPREADSHEET *

Plant:  SCE, HBGS Sample Location: UNIT 1, STACK
Date :  1/5/04 Test No./Type: NH3 Slip
Performed by: 8D Start/Stop Time: 1650/1750
e Conditions: 215 MW
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
{calc.)
Avg Orifice Meter Reading (in H20) dH{avg) = 0.500
Gas Meter Correction Factor {gamma) 1.019
Barometric Pressure (in Hg) P(b) 20,08 Avg Stack Temperature (degF) T(savg) = 2400
# of Sample Points # 4 Average Meter Tamperature (degF) T(m avg) = 640
Total Sampling Time {min) {theta) ( 60.0)
Stack (Duet) Dimensions (in):
Radius (if round) R NA
Length (if rectangular) L 0.00
Width (if rectangular) w 0.00 CALCULATED VALUES
Ares of Stack (sq ff) Als} ( 0.00)
Maeter Volume (std, cu. R} Vimstd) = 23.50
Gas Meter Initial Reading {cu ft} 13.02
Gas Meter Final Reading (cu f) 35.84 Stack Gas Water Vapor Proportion B(wo) = 0.16t
Net Gas Sample Volume (cu ff) Vim) { 22.82)
Vol of Liguid Collected (ml} Vi{e) 5.5 Total Mass: (mg NH3) = 57¢
Vol of Lig @ Std. Conds. (scf) Viwstd) 4.495)
NH3 Concentration (ppmv air) = t2
Measure O2 Concentration @KVB {%) 50 NH3 Concentration (ppmv air @3.0% 02} = 14
| Sampie]| dClock | Orifice | Stack | Gas Mater !
| Point | Time | MeterdH | Temp | Temp (degF) |
. { | | (nH20) { (degF) | in | out |
|——==- e ———— |——=——- tm———— e ———— ————— +
I I | | I i [
| 14 15| 0.50 | 240 | e84 | 62|
] 2) 15| 0.50 | 240 | 66 | 62|
] 3 15| 0.50 | 240 | 67 | 82 |
] 4 15| 0.50 | 240 | 87 | 82 |
f | | ] | | |
I | | i I | |
| | ! | I ! |
| | | | I | |
| | I | | t {
| | | | | I |
| | | | | | |
| ! | | | | i
I I 1 I | ! |
I | | | ] I |
| i | | i | I
| { | I | | |
{ | | I | | |
| { I | | | |
i | I | | | |
i i I | | | ]
| | i | ! | ]
! ] [ I ! | I
t ! I I I [ I
| === o ————— |=—===—- ——————- o ————— o e +
| TOTALS| 60,0 | 2.00 | 960.0 | 284.0 | 248.0 |




AMMONIA SLIP CALCULATION SPREADSHEET

Plant: SCE,HBGS Sample Location:
Date :  1/7/94 Test No./Type:
Performed by: 8D Start/Stop Time:
Conditions: 110 MW
PARAMETER SYMBOL VALUE
{calc,)
Gas Meter Correction Factor {grmma) 1.019
Barometric Pressure (in Hg) P(b} 30.21
# of Sampia Points # 4
Total Sampling Tima (min) (theta) { 80.0)
Stack {Duct) Dimensions (in):
Radius (if round) R NA
Length (if rectanguiar} L 0.00
Width (if rectangular) w 0.00
Aren of Stack (sq ft) A(s} { 0.00)
Gas Meter Initia! Reading (cu ft} 36.08
Gas Meter Final Reading (cu ft) . 50.25
Net Gas Sampis Volume (cu ft) Vim) ( 23.17)
Vol of Liquid Collected (mf) Vi{c) 871.7
Vol of Liqg @ Std. Conds. (scf) Viwstd) ( 4.128)
Measure O2 Concentration @KvB (%) 58
{ Sample| dClock | Oritice | Stack | Gas Maeter |
| Point | Time | MeterdH | Temp | Temp (degF} |
| | | (inH20) | (degF) | in | out |
|====- tm——— fom————— e e ——— dm———— +
! | I | i ; i
| 1] 15| 0.50 | 197 | 65 | 80 |
| 2 15 | 0.50 | 197 | 68 | 81 |
| 3] 15 | 0.50 | 197 | 68 | 61 |
| 4 15 | 0.50 | 167 | 88 | 81 |
| | | ! | | |
[ | | | | I I
| I | | | | |
| ! { | | { |
| | | | | | i
i | | ] I | I
| I ! | | i |
I I I | i | i
! | I | | I |
| i | | | I |
I | | | ] | |
| | | | | | |
| I | | | [ |
| ! | { | | f
| | | i | | I
[ I | i | | |
| | | | | i {
| I | | | I |
| I ] f | | |
|—===- o ——— [=—~——- e —————— fom o +
| TOTALS| 80.0 | 2.00 | 788.0 | 260.0 | 2430 |

UNIT 1, STACK
NH3 Slip
0002/0102

FIELD DATA AVERAGES

i
Avg Crifice Meter Reading (in H20)
Avg Stack Temperature {degF)

Average Mster Temperature (degF)

CALCULATED VALUES
Meter Volume (std, cu. ft))

Stack Gias Water Vapor Proportion

Total Mass: (mg NH3)

NH3 Concentration {ppmv air)

NH3 Concentration (ppmv air @3.0% Q2})

dH{avg)
T{s avg)

T(m avg)

V(m std)

Bwo)

0.500
1870

64.0

24.04

0.147

7.83

16
19




" Plant:

AMMONIA SLIP CALCULATION SPREADSHEET

SCE, HBGS Sample Location:
Date . 1/8/04 Test No./Type:
Performed by: BD Start/Stop Time:
Conditions: 65 MW
PARAMETER SYMBOL VALUE
{calc.)
Gas Meter Correction Factor (gamma) 1.01¢
Barometric Pressure (in Hg) P{b) 80.00
# of Sample Points # 4
Total Sampling Time (min) {theta} { 60.0)
Stack {Duct) Dimensions (in):
Radius (if round) 4] NA
Length (if rectangular) L 0.00
Width (if rectangular) w 0.00
Area of Stack (sq ) Als) ( 0.00)
Gas Meter |nitial Reading {cu ft) 84,07
Gas Meter Final Reading (cu fi) 116.60
Net Gas Sample Volume {cu ft) Vim) { 32.53})
Vol of Liquid Collected (ml) Vie) 122.7
Vol of Lig @ Std. Conds. (s¢f) Viwstd)y (  5.775)
Measure 02 Concentration {%) 6.4
| Sample| dClock | Orifice | Stack | Gas Meter |
| Point | Time | MeterdH | Temp | Temp (degF) |
| | | (nH20) | (degF) | in [ out |
jm———— fm————— |==————— fm—————- dr o ———— - ——— +
| | | | ! | ]
| 1] 15 | 1.00 | 181 | 56 | 58 |
| 2] 15 | 1.00 | 181 | 57 | 58 |
| 3| 15 | 1.00 180 | 58 | 56 |
| 4| 15| 1.00 | 181 | 56 | 56 |
| | | I | ! |
] | | | | | {
| | | f | | |
i i | I | I |
i ] i | | | I
| ! | ! I I ]
| | | | ! | ]
| | | | I I |
| | | | I | |
J | J | | I |
! | | I | | !
| ! I | | i |
| | I | | i |
| I | | | I |
[ | | | i f I
| | | | | | |
I | | | ] | [
. | | | | | |
| I | | ; I I
| === o ————— j=———- t——————- o —— o ————— +
| TOTALS] 60.0 | 4.00 | 7230} 2270 2240

UNIT 1, STACK
NH3 Slip
0008/0108

FIELD DATA AVERAGES

" Avg Orifice Meter Reading (in H20)

Avg Stack Temperature (degF)

Average Meter Temperature (degF)

CALCULATED VALUES

Meter Volume (std, cu. ft}

Stack éa.s Water Vapor Proportion

NH3 Concentration (ppmv air)

dH (avg)
T{s avg)

T{m avg)

V{m std)

Biwo)

Total Mass: (mg NH3)

NH3 Concentration (ppmv air @3.0% 02)

n

nou

1.000
180.8

56.4

34.06

0.145

9.18

13
18
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APPENDIX H

RECORDS SUPPORTING VOLUMETRIC FLOW RATE MEASUREMENTS




APPENDIX H-1

VOLUMETRIC FLOW RATE CALCULATION SHEET




ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE

Plant Performed by

Date

Sample Location

Test No./Type_

CALCULATIONS

Barometric Pressure (in. Hg) Py
Meter volume (std),
v AH
17.64 { 'm Pb 13
o T;rT"EBU_
( ) Vm std
( ) ( )+ "g—g
Volume of liquid collected {grams) Vig
volume of liquid at standard condition (scf) Vv std
Vi x 0.04707
Stack gas proportion of water vapor
Vw std , ( ) Bwo
Vw std ¥ Vm std T P+t )
Molecular weight, stack gas dry "
(1b/1b-mote) "d
(% CO,x 0.44) + (% 0,x 0.32) + (% N+ % €0 x 0.28)
( x 0.44) + (__ x 0.32) + (__+ x 0.28)
Molecular weight, stack gas wet
(1b/1b-mole) M
MA(1-B,, ) + 18(B,), (___)(1-___) + 18(__)
Absolute stack pressure (in. Hg)
o, | stack (in. H,0) (). () P
b 13.6 L 3.6
L e, —— = - ——— e ———————— e e e e e Lo o

Form 440 3:/64
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Temperature stack gas, average (°F) Te
Stack velocity (fps)
, (ava 4 460
B5.49 (Cp) (ﬁps avg) —-—T,S—MS—
Vs(avg)
{ } + 460
85.49 ) )
— )
Total sample time (minutes) @
Nozzle diameter, actual (inches) Ng
Percent isokinetic (%)
17.33 (T + 460}(V, std + V. std)
6 Vs Ps Ng? 3
17.33 { + 460) (( ) + ))
( ) ) e )
Arga of stack (ft2) m=_3.1416 A
ard =144,  w(___ )2=-144
Stack gas volume at standard conditjons {dscfm)
60 (1 - 8. _)Vs A 528 Ps
Wo' avg s T, avg + 460 79.92
: Qs
60 (V- __ )(__)_) 528 ()
+ 460 {29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mplorams) 15.432 C,
Viorg S (std)
Emission rate of particulate matter (ib/hr)
0.00857 (Qs) CS , 0.00857 { ) E
(std) p

Form 4403 3/84
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SPREADSHEETS AND FIELD TEST DATA SHEETS




FLOW RATE CALCULATION USING FLUE FACTOR METHOD

Plant:  EDISON HBGS

Date:  1/5/04 Conditions: 215 MW BASELINE
Sample Location:  UNIT 1 StartUStop: 123511335
Performad by: CG/BD
PARAMETER SYMBOL VALUE VELOCITY TRAVERSE AVERAGES
{cal¢.)
Avp Velocity Head (in H20} dP{avg) = 0.285
Pitot Tube Correction Factor Cp) 0.84
Barometric Pressure (in Hg) P(b) 29.9%9 Avg Stack Temperature (degF) Tisavg) = 239.8
Static Pressure (in H20) P(stack) -0.38
# of Sampie Points # 24 Avg SQRT{dP) = 0.530
Stack (Duct) Dimensions (in):
Radius (if round) R 123
Length (it rectangular) L
Width (if rectangular) w
Area of Stack {sqtt) Als) { 330.08)
C2 Concenvation % 02 5.0 CALCULATED VALUES FROM VELOCITY TRAVERSE AND
CC2 Concentration % CO2 8.1 MOISTURE MEASUREMENTS
CO Concentration % CO 0.362
N2 Concentration (by diff.) % N2 { 85.54 ) Stack Gas Water Vapor Proportion B(wo) = 145
Mol. Wt., Stack Gas Dry M(d) = .68
VELOCITY TRAVERSE MEASUREMENTS
Mol. Wt., Stack Gas Wet M{s} = T.e7
| Sample | Velocity | Stack |SQRT(dPF)| Stack |}
[ Point | Head, dP| Temp | | Velocity | Abs Stack Pressure {in Hg) P{s} = 0396
| | (nH20) | (degF) | | (tusec) |
== —_ ———— —_————— —_t—————— | == ——— | Avg Stack Velocity (ft/sec) Visavg) = 548
I A=t 0.20 | 240 | 0.45 | 294
| 2| 0.25 | 240 | 0.50 | 328 | Stack Gas STD Vol Flow {dscim) Qfx) = 445253
] 3| 0.23 | 240§ 0.48 | 315 |
| 4] 0.28 | 240 | 053 | 347 | Actual Stack Gas Vol Flow {actm) Qia) = 689191
[ 5] 0.28 | 240 | 0.53 | 347 |
| 6| 0.22 | 240 | 0.47 | 308 |
] B-1] 0.21 | 239 | 046 | 301 | ADJUSTED STACK GAS FLOW BASED ON FLUE FACTOR
| 2] 0.18 | 238 | 0.42 | 278 | REFERENCE PCINT VELOCITY MEASUREMENTS
| 3 0.21 | 230 | 0.46 | 301 |
.’ ] 4 0.22 | 239 | 0.47 | 308 | Average ref. poirt vel, during sampling (f/sec) Ufrs} =
' | 5] 0.23 | 238 | 0.48 | 35|
| - B 0.2 239 } .40 30.1 | Averape stack gas vel. during traverse {ft/sec) U(l) = hoan
I c-1] 0.35 | 240 | 0.59 | 38.8 |
| 2 0.37 | 240 | 061 | 389 | Average rel. point vel. during averse {ftsec) Ufr) = b
| 3| 0.38 | 240 | 0.62 | 405 |
I 4] 0.35 | 240 | 0.59 | 388 | Flue Factor {U{t} /U(N} = sese
I 5] 0.27 | 240 | 0.61 | 39.9 |
| 61 0.29 | 240 | 0.54 | 353 o
| D-1] 0.31 | 240 § 0.56 | 365 |
| 2 033 240 | 0.57 | 377§
I 3 0.33 | 240 | 0.57 | 37.7 |
| a| 0.35 | 240 | 0.60 | 39.4
| 5] 0.37 | 240 | 0.61 | 29.8 |
| 6| 0.31 | 240 | 0.56 | 36.5 |
F —_————t ————— —t—————— —t—————— jom———— | Q.
OTALS | 6.84 | s7s4 1  1273] 8352 | 'Tt "
445253 dgckun = 2L . H2AMEGSC

REFERENCE POINT VELOCITY MEASUREMENTS

Time | Sampie Velocity | Stack SORT(dP)| Stack |

I | |
| | Poinlt | Head, dP| Temp | | Velocity |
| | | GnH20) | (degh) | | dusec) |
e e — ————— g e ————— [ ——
|o1315 c-2| 0.5 | 240 | 059 | 383
| 13zo| c-2| 0.7} 240 | 0.61 | 209 |
| 1325 c-2| 0.4 | 240 | 058 | 38.3 |
| 1330 c-2| 0.36 | 240 | 0,50 39.4 |
| 1335 | c-2| 0.33 ] 240 | 0.57 | 7.7 |
| | | | | ooy
| | | I | | oo
| | | | | | oo
| | | | | | oo
I | ! | ! t 0.0 |
I I | | | } 0.0 |
- — ——— - —t————— = ————— j——=-=== |
| 296 | 1941 |

.,| | TOTALS | 175 | 1200




Plant: EDISON HBGS

Date:  1/5/04

Sample Location:  UNIT 1
Performed by! CGMBD
PARAMETER

Pitot Tube Correction Factor

Baromalric Prassure (in Hg)

Static Pressure (in H20)

# of Sample Points

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

Araa of Stack (sq ft)

02 Concentration
CO2 Concentration
CO Concenlration
N2 Concentration (by diff.)

FLOW RATE CALCULATION USING FLUE FACTOR METHOD

Condttions: 215 MW With UREA
Starl/Stop: 1650/1750

SYMBOL  VALUE
{cale.)

C{p} 0.84
P(b) 29.99
P(stack) -0.38
* 24
A 123
L
w
A(s) { 330.08)
% 02 5.0
% C02 9.2
% CO 0.374
% N2 ( 85.43)

VELOCITY TRAVERSE MEASUREMENTS

| Sample | Velocity |
| Peoint | Head,dP |
| | (nH20} |

- O L

DR DR B3N EON =Rt RN

{TOTALS | 77 |

Stack | SQRT{dP)| Stack |
Temp | | Veiocity |
(degF) | | (ftisec) |
----- o mm e =
240 | 0.50 | 328
240 | 0.51 | 338 |
240 | 0.52 | 34.2 |
240 | 0.53 ) 34.8 §
240 | 0.53 | 33|
240 | 0.51 | 336 |
240 | 0.52 | 34.2)
240 | 0.51 | 336 |
240 | 0.48 | 38|
240 | 0.52 | 342 |
240 | 0.52 | 34.2 |
240 | 0.49 | 323 |
240 | 0.50 | 9.0
240 | 0.62 | 406 [
240 | 0.59 | 39.0 |
240 | 0.62 | 406 |
240 | 060 | 3835
240 | 0.51 | 336 |
240 | 0.57 | a2 |
240 | 0.57 | 378 |
240 | 0.58 | as4 |
240 | 0.5¢ | 300}
240 | 0.57 | 378}
240 | 0.53 | 348 |
_____ ..4__.-—-..] -————— -
5760 | 1308 |  &61.2 |

REFERENCE POINT VELOCITY MEASUREMENTS

| Time | Sample | Velocity |
} | Point | Head,dP |
I j | (nR20) |
Frm b e — ———-—— -+
| 1718 | C-2i 033 |
| 1721 | C-2| 0.35 |
| 1726 | c-2) 0.34 |
| 1731 | C-2| 0.33 |
| 1736 | C-2| 0.38 |
| 1741 | c-2] 0.35 |
{ 1746 | c-2] 0.34 |
: 1751 : C-2| 037§
| |
| f ] I
I I | I
o — + - -+
| ITOTALS | 277 |

Stack | SORT(dP)| Stack |
Temp | | Velocity |
{degF) | | tivsec) |
----- S R
240 | 0.57 | 378 |

240 | 0.50 | 390

240 | 0.58 | 38.4 |

240 | 057 | 378 |

240 | 0.60 | 385 |

240 ) 0.59 | 8.0 |

240 | 0.58 | a4 |

240 | 0.61 | 40.0 |

| | 0.0]

! ! 0.0 |

| | 0.0|

----- e
1920 | 471 2088 |

VELOCITY TRAVERSE AVERAGES

Avg Velocity Head {in H20) dP(avg) = 0.299
Avg Stack Temperature (degF) T{s avg) = 240.0
Avg SQRT(dP) = 0.545
CALCULATED VALUES FROM VELOCITY TRAVERSE AND
MOISTURE MEASUREMENTS

Stack Gas Water Vapor Proportion B(wo) = 0.181
Mol. Wh,, Stack Gas Dry M{d) = 20.67
Mol. WL, Stack Gas Wet M(s) = 7
Abs Stack Pressure {in Hg) P(s) = 28.9¢
Avg Stack Velocity {ft/sec) Vis avg) = 358
Stack Gas STD Vol Flow (dsefm) Qs) = 450359
Actual Stack Gas Vol Flow {acfm) Q(a) = 710643

ADJUSTED STACK GAS FLOW BASED ON FLUE FACTOR
REFERENCE POINT VELOCITY MEASUREMENTS

“lll'

YT Y]

Average ref. point vel. during sampling {ft/sec) Ul{rs)

Average stack gas vel. during baverse (ft/sec) Uft)

waer

n

Average ref, poirt val. during raverse {ft/sec) Ujr)

Flue Factor {Uft) / Uin} = vere

7 F DLwawms GC,F/\/\V'




Plant;  EDISON HBGS

Date: 1/7/04

Sample Location: UNIT 1

Performed by: CG/BD
!!l PARAMETER

Pitot Tube Correction Factor

Barometri¢ Prassuwe {in Hg)

Static Prassure (in H20)

# of Sample Points

Stack (Ouet) Dimensions {in):
Radius {if round)
Length (i rectangular)
Width (if rectangular)

Area of Stack (sq#f)

©2 Concentration
C02 Concentration
CO Concentration
N2 Concentration (by diff.}

FLOW RATE CALCULATION USING FLUE FACTOR METHOD.

Conditions: 110 MW BASELINE

Start/Stop:  0415/0431

SYMBOL

Cip}
P(b)
P{stack)
#

R
L
w

Als) (

% 02
% CO2
% CO
%Nz,

VALUE
{calc.)

0.84
0.2
-0.40
24

123

33006}

58

8.8
0.211
85.28)

VELOCITY TRAVERSE MEASUREMENTS

| Sample | Velocity |
| Point | Head dP |
| | {inH20) |

i

]

|

I

| 0.08 |
| 0.07 |
| 0.09 |
f 0.09 |
I 0.08 |
I 0.10 |
| 0,10 |
[ 0.08 |
| 0.09 |
| 0.07 |
| 0.10 |
|

|

i

i

i

|

|

]

!

+

- N BN -

o
|

0.1 |
.10 |
0.07 |
0.09 |
0.09 |
0.10 |
0.12 |
010 |
0.08 |

M ELDN - PN 3B WDN

TOTALS | 214 |

Stack | SQRT(dP) |
Temp | |
(degF} | |
_____ ——— e —
103 | 0.28 |
193 | 0.28 |
193 | 0.30 |
193 | 0.28 |
193 | 0.28 |
193 | 0.26 |
193 | 0.30 |
193 | 0.30 |
163 | 6.28 |
193 | 0.2 |
193 | 0.32 |
193 | 0.28 |
193 | 0.30 |
193 | 0.26 |
193 | 0.32 |
183 | 033 |
193 | 0.3z |
193 | 0.26 |
193 | 0.30 |
193 | 0.30 |
193 | 0,32 |
193 | 0.35 |
103 | 0.32 |
193 | 0.28 |
_____ —
4632 | 7.15 )

Stack |
Velocity |
(Vsec) |

REFERENCE POINT VELOCITY MEASUREMENTS

| Time | Sample | Velocity |
; | Point | Head, aP |
i I | (inH20) |
bl T T 4o —
| 0436 | c-3| 010 |
1 04d1 | c-3| 0.11 |
| 0446 | c-3| 0.10 |
| 0451 | Cc-3| 0.12 |
| 0456 | c-3 0.00 |
| o501 | c-3) 0.31 |
| o506 | c-3} 0.10 |
| o511 | c-3§ 0.2 |
I o516 | C=3} 012 |
i | ! |
I I I I
R — —————— +
I i

Stack | SORT{dP) |
Temp | [
(degF) | |
_____ A —
193 | 0.32 |

183 | 0.33 |

193 | 0.32 |

193 | 0.35 |

193 } 0.30 |

193 | 0.33 |

193 | 0.32 |

193 | 0.35 |

193 | 0.35 |

| |

I |
______ - -.ﬁ
1737 | 2.95 |

Stack |
Velocity |
(t/sec) |

VELOCITY TRAVERSE AVERAGES
Avg Velocity Head (in H20)
Avg Stack Temperature (degF)

Avg SQRT{dP)

CALCULATED VALUES FROM VELOCITY TRAVERSE AND

MOISTURE MEASUREMENTS
Stack Gas Water Vapor Proportion
Mol. Wi, Stack Gas Dry
Mol W, Stack Gas Wet
Abs Stack Pressure {in Mg)

Avg Stack Velocity (t/sec)
Stack Gas STD Vol Flow (dacfm)

Actual Stack Gas Vol Flow {acfm)

ADJUSTED STACK GAS RLOW BASED ON FLUE FACTOR
REFERENCE POINT VELOCITY MEASUREMENTS

Average ref. point vel. during sampling (ft/sec) U{rs)

Average stack gas vel. during traverae {ft/sec) U(Y)

Average ref, point vel. during traverse {ft/sec)

Flue Factor {U(t) / U{r))

0.089
193.0

0.208

.61

260769

372634

X2

e

terw

sees



FLOW RATE CALCULATION USING FLUE FACTOR METHOD

Flant: EDISON HBGS
Date:  1/7/04

Sample Location: UNIT %
Performed by: CG/BD
PARAMETER

Pitot Tube Correction Factor

Barometric Prassure {in Hg)

Static Pressure (in H20)

# of Sample Points

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

Area of Stack {(sqfl)

02 Concentration
CO2 Concentration
CO Concentration
N2z Concentaton (by diff.)

Conditions: 110 MW With UREA
Start/Stop:;  0002/0102

SYMBOL  VALUE
{calc))

cip) 0.54
P(b) 30.21
P (stack) -0.40
* 24
R 123
L
w
Afs) { 330,08}
% 02 5.8
% Co2 87
% CO 0.237
%Nz { 85268)

VELOCITY TRAVERSE MEASUREMENTS

| Sample | Velocity | Stack | SORT(dP)| Stack |
| Point | Head, dP| Temp | | Veiocity |
| | (nR20) | (degF) | | tysec) |
|----- —+ —- o —beno - i === |
| A-1] 0,07 | 197 | 0.26 | 168 |
| 2] 0.08 | 197 | 0,28 | 179 |
| 3] 0.09 | 197 | 0.30 | 19.0 |
I 4 0.09 | 197 | 0.30 | 19.0 |
| 5| 0.08 | 197 | 0.28 | 179 |
| el 0.07 | 197 | 0.26 | 163 |
| B-1] 0.07 | 197 | 0.26 | 168 |
| 2| 0.08 | wr | 0.28 | 170
| 3| 0.10 | 197 | 0.32 | 201 |
I 4| 0.08 | 197 | 0.30 | 19.0 |
| 5| 0.08 | 197 | 0.28 | 179
| el 0.07 | 197 | 0.26 1688 |
| €-1] 0.00 | 197 | 0.30 | 19.0 |
| -4 010 107 | 032 | 201 |
! 34 0.10 | 197 | 032 | 201 |
I 4| 0.10 | 197 | 0.32 | 201 |
i 5| 0.10 | 197 | 0.32 | 201§
I 8| 0.07 | 197 | 0.26 | 168 |
| D-1} 0.08 | 197 | 0.28 | 179
! 2| 0,09 | 197 | 0.30 | 1901
} 3] 009 | 107 | 030 | 18.0 |
] 4| 0.10 | 197 | 0.32 | 20.1 |
i 5] 012 | 197 | 0.35 | 22,01
| 6| 0.09 | 197 | 0.30 | 19.0 |
----- e e b L |
FOTALS | 210 4728 | 708|  449.0]

| Time | Sample | Vslocity | Stack |[SQRT(dP)| Stack |
| { Point | Head, dP| Temp | | Velocity |
i i | GnH2O) | (degP) | | fusee) |
+—— = —- - — ——-—-- ————— - ————— | === H
| o013 | C-3| 0.11 | 197 | 0.33 | 21.0|
} o018 | C-2| 010 | 197 | 032 | 201 |
[ o023 | C-31 0.10 | 197 | Q.32 | 201 |
1 o028 | C-3| 008 | 197 | 0.28 | 17.9 |
} 0033 | C-3| 010 | 197 | 0.32 | 201 |
| o038 | c-3 011 | 197 | 0.33 | 210
| 0043 | c-2] 0.09 | 167 | 0.30 | 19.0 |
| 0048 | C-3] 010 | 107 | 032 | 201 )
{ 0053 | c-3] 012 | 197 | 0.35 | 2201
| oos8 | C-3| 0.09 | 197 | 0.0 | 18.0 |
| o103 | C-3] 0.08 | 197 | 0.28 | 179 |
e - m———— —————— | m————— |
| |TOTALS | 1.08 | 2167 | J44 | 218.2 |

VELOCITY TRAVERSE AVERAGES
Avg Velocity Head (in H20)
Avg Stack Temperature (degF)

Avg SQRT{dP)

CALCULATED VALUES FROM VELOCITY TRAVERSE AND

MOISTURE MEASUREMENTS
Stack Gas Water Vapor Proportion
Mol We,, Stack Cu Dry
Mol. Wi, Stack Gas Wet
Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Stack Gas STD Vol Flow (dscfm)

Actual Stack Gas Vol Flow {actm])

ADJUSTED STACK GAS FLOW BASED ON FLUE FACTOR

dP{rvg}

Tis avg)

B{wo)
M{d}
M(s)
P{s)

V(s avg)
Q(s)

Q(a)

REFERENCE POINT VELOCITY MEASUREMENTS

Average ref. point vel, duting sampling (ft/sec)
Average stack gas vel. duting traverse (ft/sec)
Average ref. point vel, during traverse {ft/sec)

Flue Factor {LIY) / U{r}}

Ufrs)
Uit}

U

(<, 3T SCF'/lw

It

13

n

i

1]

0.038
197.0

0.295

G -2
29.62
279
30.18
18.7
256243

370525

LT Y




Plant:  EDISON HBGS

Date: 1/8/94

Sampls Location:  UNIT 1
Pertormad by: CG/BD
PARAMETER

Pitol Tube Correction Factor

Barometric Pressure (in Hg)

Static Prassure (in H20)

# of Sample Points

Stack (Duct) Dimensions (in):
Rndius (if round)
Length (i rectangular)
Width {f rectangular)

Asen of Stack (sq 1)

2 Concentration

CO2 Concentration

CO Concentration

N2 Concentation (by ditf}

FLOW RATE CALCULATION USING FLUE FACTOR METHOD,

Conditions: 65 MW BASELINE

Star/Stop:  0423/0523

SYMBOL  VALUE

{ealc.)
Cip) 0.84
P(b} 30.16
P(stack) -0.35
¥ 24
R 123
L
w
Als) (  330.08)
%02 5.4
% CO2 83
% CO 0.254

%N2 {  B5.05)

VELOCITY TRAVERSE MEASUREMENTS

| Sampile | Velocity |
| Point | Head, dP |
| i (nH20) |

Stack | SQAT(AF | Stack |

Temp | | Velocity |
(degF} | | (sec) |
————— e |
181 | 017 | 10.8 |
181 | 0.20 | 125 |
181 0.20 | 125
181 0.20 | 125
181 | 0.20 | 125}
181 | 017 | 108 |
181 | 017 | 10.8 |
181 | 017 | 108 |
181 | 0.20 | 125 |
181 | 0.20 | 125
181 ] 0.20 | 125

181 | 017 | 108 |
1871 | 017 | 10.8 |
181 | C.17 | 10.8 |
181 | 0.37 | 10.8 ]
181 | 0.20 | 125
181 | 0.17 | 108 )
181 | 017 | 10.8 |
181 | 017 ) 10.8 )
181 ] 0.20 | 1251
181 | 0.20 ) 125}
181 | 0.22 | 14.0

181 | 0.22 | 14.0 |
181 | 047 | 10.8 |
_____ — e — i e} i - ——————
4344 | 453 | 283.3 |

REFERENCE POINT VELOCITY MEASUREMENTS

] Time | Sample | Valocity |
; | Point | Head, dP |
| | | finH20) |
d-——— G- —— —_—t - -+
| 0448 | c-21 0.03 |
| 0453 | c-21 0.03 |
| 0458 | c-2| 0.04 |
| 0503 | c-2) 0.03 |
| o508 | C-2] 0.04 |
[ 0513 | c-2| 0.04 |
| 0518 | c-2| 0.04 |
| 0523 | c-2| 0.04 |
| ! | |
! | | I
| i | |
= o - - e —_——— -+

Stack | SORT(dF)| Stack

]

Temp | t Velocity |
(degF) | | tusec) |
----- it EEEEES
181 | 017 | 10.8 |

181 | 017 | 10.8 |

181 ) 0.20 | 125

181 | 017 | 10.8 |

181 | 0.20 | 125 |

181 | 0.20 | 125 |

181 | 0.20 | 125 |

181 | 0.20 | 125 |

| 0.00 | 0.0

| [ 0.0 |

| i 00|

————— St EE RSy
1448 | 152 | 5.1 |

VELOCITY TRAVERSE AVERAGES

Avg Velocity Head (in H20) dP{avg) = 0.036
Avg Stack Temperature (degF) Tisavg) = 181.0

Avg SQRT{dF} = 0.189

CALCULATED VALUES FROM VELOCITY TRAVERSE AND
MOISTURE MEASUREMENTS

Stack Gas Water Vapor Proportion B{we) = 138
Mol. W, Stack Gas Dry M(d) = T .58
Mol. WA, Stack Gas Wel Mis} E T
Abs Stack Pressure (in Hg) P{s) = 013
Avg Stack Velocity (ft/sec) Visavg) = 11.8
Stack Gas STD Vol Fiow {dscim) Qfs) = 167198
Actunl Stack Gas Vol Fiow (actm) ofa) = 233803
ADJUSTED STACK GAS FLOW BASED ON FLUE FACTOR
REFERENCE POINT VELOCITY MEASUREMENTS

Average tel. poirt val. dwing sampliing {f/sec} U(rs) = hkad
Average stack gas vel. during taverse (ft/sec) UQ) L] e
Average ref. poirt vel. during raverse (ft/sec) U{1) = swen
Flus Factor {U{} /U(1)) = e

.03 5cF/nr




Plant: EDISON HBGS

Date:  178/94

Sample Location:  UNIT 1
Performed by: CG/BD
PARAMETER

Pitot Tube Correction Factor

Baromatric Pressure (in Hg)

Static Pressure (in H20)

# of Sample Points

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

Area of Stack (sqff)

©2 Concentration
CO2 Concentration
CO Concentration
N2 Concentration (by diff))

FLOW RATE CALCULATION USING FLUE FACTOR METHOD

Conditions: 85 MW With URTA

Start/Stop: 0D08/0108

SYMBOL  VALUE
{calc)

cp) 0.84
P{b) 30.16
P(stack) -0.35
# 24
R 123
L
w
A(s) ( 330.06)
% 02 6.4
% CO2 8.3
% CO 0.269
% N2 { 8503)

VELOCITY TRAVERSE MEASUREMENTS

| Sample | Velocity | Stack [ SOQRT(dP)| Stack |
} Point | Head,dP| Temp | | Velocity |
i | (nH20) | (degF) | | (Msec) |
Jrem— — ————— —_—————— ——————— f=———-
o A=t 0.04 | 178 | 0.20 | 125 |
| 2| 0.04 | 178 | 0.20 | 125 |
| 3 0.03 | 178 | 0417 | 108 |
I 4 0.04 | 178 | 0.20 | 125]
i 5| 0.03 | 178 | 0.17 | 108 |
| 6| 0.03 | 178 | 0.17 | 108 |
1 B-1} 0.03 | 178 | 0.17 | 108 |
[ 2| 0.04 | 178 | 0.20 | 125 |
| 3| 0.04 | 178 | 0.20 | 125
i 4| 0.04 | 178 | 0.20 | 12,5 |
[ 5] 0.03 | 178 | 0.17 | 10.8 |
[ 8| 0.03 | 178 | 017 | 108 |
I c-1 0.04 | 178 | 0.20 | 1251
i z| 0.04 | 178 | 0.20 | 125
I 3y 0.05 | 178 | 0.22 | 140§
| 4| 0.05 | 178 | 0.22 | 140
i 5| 0.05 | 178 | 0.22 | 140]
I 6| 0.04 ] 178 | 0.20 | 125
I D-1 0.04 | 178 | 0.20 | 125
] 2| 0.03 | 178 | 0.47 | 108 |
! 3| 0.04 | 178 | 0.20 | 125 |
] 4] 0.05 | 178 | 0.22 | 140
| 5| 0.04 | 178 | 0.20 | 125)
i 6| 0.03 | 178 | 017 | 108
=== —_ —tm————— - ——— ===
[TOTALS | 02|  az72 | 458 | 2927

REFERENCE POINT VELOCITY MEASUREMENTS

| Time | Sample | Velocity | Stack | SORT{dP}| Stack |
| | Point | Head dP| Temp | | Velocity |
| | | (nH20) | (degP) | [ (vsec) |
B ket + e ——— —t————— ———— j==—==--- |
| 0028 | c-3 0.05 | 178 | 0.22 | 140 |
| 0033 | c-3] 0.05 | 178 | 0.22 | 140 |
| o038 | c-3| 0.04 | 178 | 0.20 | 125
| 0043 | C-3) 0.04 | 178 | 0.20 | 125]
| o048 | C-3} 0.05 { 178 | 0.22 | 14.0 ]
| 0083 | c-3| 0.05 178 ) 0.22 | 14.0]
| ooss | c-3| 0.04 | 178 § 0.20 | 125 |
| o103 | c-3| 0.04 | 178 | 0.20 | 12.5 |
| otos | C-3| 0.04 | 178 | 0.20 | 125
| | | | | | 00|
| | | | | | 00|
e —+ ————-— —tm———— —t—————— |=====-- |
| |TOTALS | 0.40 | 1602 | 1.89] 1185

VELOCITY TRAVERSE AVERAGES

Avg Velocity Head (in H20)
Avg Stack Tempaerature (degF)

Avg SQRT{dP)

CALCULATED YALUES FROM VELOCITY TRAVERSE AND

MOISTURE MEASUREMENTS
Stack Gas Water Vapor Proportion
Mol. Wi, Stack Gas Dry
Mol. Wh., Stack Gas Wet
Abs Stack Pressure (in Hg)

Avg Stack Velocity {ft/sec)
Stack Gas STD Vol Flow {dscfm)

Actual Stack Gas Vol Flow {actm)

ADJUSTED STACK GAS FLOW BASED ON FLUE FACTOR

dP (avg)

T(s nvg)

B(wo)
Mid)
Mz}
P(s)

V(s avg)
Cts)

Qla}

REFERENCE POINT VELOCITY MEASUREMENTS

Average ref. point vel, during sampling (fUsec)
Average siack gas vel. during raverse {{Vsec)
Average ref, point vel. during taverse (ft/sec)

Flus Factot {U{t) f U{})

Lrs)
U

Ui

(D.gmmgc?:/lnw

0.038
178.0

0.185

58

B0

13
‘2.2
17250

241563

rewn
s

enas




MOISTURE AND VOLUME CALCULATIONS

Plant: EDISON, HBGS Sample Location: UNIT 1
Date: 1/5/94 Test No./Type: MOISTURE/BASELINE
Performed by: CG/BD S1ar1/Stop Time:  1234/1334

CONDITIONS: 215 MW

PARAMETER SYMBOL - VALUE . FIELD DATAAVERAGES . - .
(calc)
Avg Orifice Meter Reading (in H20) dH(avg) = 1.000
(Gas Meter Correction Factor (gamma) 1.019
Barometric Pressure (in Hg) P(b) 29.99 Avg Stack Temperature (degF) T(savg) = 24C5
# of Sample Points # 4 Average Meter Temperature (degF) T(mavg) = 69
Total Sampling Time (min) (theta) ( . 60.00)
Stack (Duct) Dimensions (in):
Radius (if round) R 123.00
Length (if rectangular) L 0.00 ‘ _ L
Width (if rectangular) W 0.00 CALCULATED VALUES:. "% .-
Area of Stack (sq f1) A(s) ( 330.06)
Meter Volume (std, cu. ft.) V(mstd) = 33.69
Gas Meter Initial Reading (cu ft) 979.73
Gas Meter Final Reading (cu ft) 1012.77 Stack Gas Water Vapor Proportion  B(wo) = 0.145
Net Gas Sample Volume (cu ft) Vim) ( 33.04)
Vol of Liquid Coliected (ml) Vi(c) 121.1
Vol of Liq @ Std. Conds. (scf) V(w std) 5.700)
Onilice
Sample | dClock | Meter Stack Gas Meter
Point | Time dH Temp Temp (degF)
{in H20Y (degF) in out
1 15 1.00 241 69 68
2 15 1.00 240 : 71 69
3 15 1.00 240 71 70
4 15 1.00 241 71 70

TOTALS 60 | 40000 | 9620 282 | 277




MOISTURE AND VOLUME CALCULATIONS

Plant: EDISON, HBGS Sample Location: UNIT 1 .
Date: 1/7/94 Test No/Type: MOISTURE/BASELINE
Performed by: BD Start/Stop Time:  0416/0516

CONDITIONS: 110 MW

PARAMETER- SYMBOL -V(AII.UE‘ .FIELD DATA'’AVERAGES
cale.)
Avg Orifice Meter Reading (in H20}) dH(avg) = 0.500
Gas Meter Correction Factor (gamma) 1019
Barometric Pressure (in Hg) P(b) 30.21 Avg Stack Temperature (degF) T(savg) = 1570
# of Sample Points # 4 Average Meter Temperature (degF) T{mavg) = 6 3
Total Sampling Time (min) (theta) ( 60.00)
Stack (Duct) Dimensions ‘gin):
Radius (if round) R 123.00
Length (if rectangular) L 0.00
Width (if rectangular) W 0.00 CALCULATED VALUES
Area of Stack (sq ft) A(s)  ( 330.06)
Meter Volume (std, cu. ft.) V(mstd) = 2450
Gas Meter Initial Reading (cu ft) 59.45
Gas Meter Final Reading (cu ft) 83.08 Stack Gas Water Vapor Proportion B(wo) = 0.1.2
Net Gas Sample Volume (cu ft) V(m) ( 23.63)
Vol of Liquid Collected (mi}) V1(c) 85.9
Vol of Liq @ Std. Conds. (scf) V(wstd) 4.043)
Orifice

Sample | dClock | Meter Stack Gas Melter
Point | Time dH Tem]!n Temp (degF)
) :

(in H20Y) (deg in out
i
1 15 0.50 193 65 60
2 15 0.50 194 67 61
3 15 0.50 193 68 62
4 15 0.50 192 69 62

OTALS 60 | 2.0000 7720 26% 245



MOISTURE AND VOLUME CALCULATIONS

I’la.nl: EDISON, HBGS Sample Location: UNIT 1
Date: 1/8/54 Test Nu/Type: MOISTURE/BASELINE
Performed by: BD Start/Stop Time:  0423/0523
CONDITIONS: 65 MW
PARAMETER SYMBOL VALUE! FIELD DATA'AVERAGES:: ;. .;
{calc.)
Avg Orifice Meter Reading (in H20)
Gas Meter Correction Factor (gamma) 1.019
Barometric Pressure (in Hg) P(b 30.16 Avg Stack Temperature (degF)
# of Sample Points # 4 Average Meter Temperature (degF)
Total Sampling Time (min) (theta) ( 60.00)
Stack (Duct) Dimensions (in):
Radius (if round) R 123.00
Length (if rectangular) L 0.00 . e
Width (if rectangular) w 0.00 CALCULATED VALUES:: =+«
Area of Stack (sq ft) A(s) ( 330.06)
Meter Volume (std, cu. ft.)
Gas Meter Initial Reading (cu ft) 117.03
Gas Meter Final Reading (cu ft) 149.42 Stack Gas Water Vapor Proportion
Net Gas Sampie Volume (cu fi) V(m) ({ 3239) :
Vol of Liquid Collected (ml) Vi(c) 114.9
Vol of Liq @ Std. Conds. (scf) V(wstdY 5408 )
Onifice
Sample | dClock | Meter Stack Gas Meter
Point | Time dH TemPp Temp (degF)
{in H20Y (degF) in out
1 15 1.00 178 60 57
2 15 1.00 178 64 58
3 15 1.00 178 06 58
4 15 1.00 178 65 58
TOTALS 60 | 4.0000 712.0 255 231

dH(avg)
T(s avg)
T(m avg)

V(m std)
B(wo)

I

1

00
1.0
1.8

2381
2138
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.. PRELIMINARY VELOCITY TRAVERSE
olan Ltoom  HBES jrj
Date (= £-79 | —
Location Cnitf =/ ¢ E .
Stack 1.D. 20 "6~ 7
Baromefric Pressure, in. Hg —_ 27-99 D(/(; d 45
&0{ yStaticPressure, in. H20 - . 3& 1%
g o= | / ghact 1295 end 10
? & rﬁ; Operators L uds Schematic Of Traverse Point Layoul
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK Q’
/ POINT HEAD TEMPERATURE POINT HEAD TEMPERATUF :
NUMBER (Apg). in. HpO (Te ). F NUMBER (Apg), in. HpO (Ts).'F
A -1 2/ 238 A4~ . 20 20
2 /5 N 2 25 ~
3 /8 / 3 23 /
Y .22 K ¥ 28
5 2 Y / s .28
JA 15 % 6 , 22
Yy ‘
Pt D-1_| 317 /47 £ -1 2/ Y
N 2 3 Y 2 /€ \
\? // <73 3 2/
/d’& 30 4 .22
~ $ L g 23
A BV A 2/ v
bt —.Y¢
SN D1 3 240
pod C-1 ,35 i$15 \ 2 33
.37 1220 e , 33
3¢ 32¢ (. q 3L
36 12720\ \ ¢ kit
33 33 | (o 3] M
— J /) Le-t T ¢ 240 _shdic
( ““‘ 2 .11
l?c—c\:we Nl (Q\:\Jf \/\: locitinys 2 3t
Meoaguwve \M_Q\A.-\—g J o 35
s}
i 79 T ’
AVERAGE .22 238 AVERAGE B
#5217 890




- PRELIMINARY VELOCITY TRAVERSE

Plant ED/SON HBeS ~
Dale L’/S'J/Q‘/ q
Location Uniiz !
stack 1D, 2%0. 6" C
Barometric Pressure, in. Hg 29 .99
SlaticPress:;e, in. H2© —0.3% ’[ # .,lt
. Cp L. 8BS O n i o of oW TETE
Operators 4 /{-(,7 - LQWU/ZZ begaist e;a{i%#fagse Point Layout
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
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NUMBER (Apg), in. H20 (Ts),'F NUMBER (Apg), in. H2O (s ).'F
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. PRELIMINARY VELOCITY TRAVERSE

ScC HBLS
Plant —
oate __JEZTE G 1[2 /54 o A N @
Location /A/ﬁ { f Art //Vv +/ \}‘I'QJ W 4—}—»6
Stack 1D, 20" & c b 5
Barometric Pressure, in. Hg 2.2 ,(
StaticPressure, in. HoQ ~o.40 CTART. JO02
Cp v/jf?’ Cior: 0042 D
Operators 8.2 “"7 £ 6" wolegh - Schematic Of Traverse Point Layout
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK ‘l
POINT HEAD TEMPERATURE POINT HEAD TEMPERATUR:
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3 (R, 3 -09 [
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. PRELIMINARY VELOCITY TRAVERSE

Plant 4(’6 %()5
Date ﬁrﬁﬁéﬁ"k@ /2 /ﬁ’ﬁ[ J}’ A
y . e }\f
Location & Uu{m* :/ L}\ { £
Stack 1D. 20 & -Q?D“ s B K[—'{’
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PRELIMINARY VELOCITY TRAVEKRSE
Plant Lolisog H5GS " (\)
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. PRELIMINARY VIX_LOCI TY T. RA VERSE
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APPENDIX 1

SAMPLING EQUIPMENT CALIBRATION RECORDS

I-1




APPENDIX I-1

DRY GAS METER CALIBRATION RECORDS

1-3
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APPENDIX I-2

NOZZLE CALIBRATION RECORDS

R e p———




C \ Coiporation .
NOZZLE MEASUREMENT

DIAMETER ,
DIMENSION DATE
A0 367! . ‘f/IC/‘?.?

B _0-3610 neconroen B
c.0.3650 EY Y
D 03700 a._.,
£ 0.3700

F_0.7709

avG. 0 368F
NOZZLE SERIAL

S Ns12-] | | ‘




BT B [ S I T BV I B R R R R [N LTI [ I I I [N

f'(." \ E&hﬁé‘r‘éiio;lh B
NOZZLE MEASUREMENT
('."-) . ”l\
D
i
)
DIAMETER | ' , ,
DIMENSION _ DAT
A__0D42/0 . 4/15 /43
g g'gjﬂ necogogo BY
b__0428F 2.l
£__ 04250
F__0.4230
NOZZLE SERIAL
M| i
f; 1
ety
o

Toim AC.788 878

s Niagh -

BERLIL X TN AT

e ———




"'C v Corpoialion

NOZZLE MEASUREMENT

m

4

DIAMETER ' ' DATE

e T it

e ' il
p 04923 .

g 0 %08

F 0 .4900

ave.0-4916
NOZZLE SERIAL

.

Form AC-P68 @78




APPENDIX I-3

MAGNEHELIC CALIBRATION RECORDS

1-25




Date; l/'-} /"1'4

Meter Box Number: MU

W — . .
Calibration Standard: (3 - b _LhC.\IV\Q vashd me. (‘-’J

Operator {3 b =

‘L Gage Serial Number M]:E:(?;:;ic Mé’;::;;::gler l
~ (in. H,0) (in. H,0)
' 040 0.1 ‘
11 0'2 0. 2
0-.§ 7080 ¢ o 0.2
. ’ 0.41 0.4
() | 0.50 0.5
0.10 0.1
1 ‘ 0-2 0 O.Z
| 0-.§ 0808 0.30 0.3
« 0.4/ 0.4
l : 050 0.8 |
| 0.10 O. 1
\ 0.21 0.3%
0-.5" § 0.30 0.
Ko 0.4 0.4
0.50 0.8 |

ogimsure leak Checks: Pass
J w lealk Unedds Pass




Date: (/"’ /q'+

Meter Box Number: M |
Calibration Standard: O- (o“ Thc\ine w\&hdw\!_’k!
Operator B .bu.‘
: Magnehelic Monometer
Gage Serial Nuinber Reading Reading
: (in. H,0) (in. H0)
040 0.4
0-2" | Mod | R 0%
.69 b
2.00 2.0
040 o4
O-z‘ CIGERE 1.20 \.2
~ 1.6
1$9
149 2.0
040 0.4
D ] 0 ro O' 57
- |20 \.2
2.00 2.0
pressure lealk checks:  Pass

Vit lealt  dneds

Pass




Date: |/4 CH»
o

Meter Box Number: M |
\ - .
Calibration Standard: () - 6 _LV‘C.\'V\Q w\ahow\e.‘kr

Operator B .b n.-‘

Magnehelic Monometer
Gage Serial Number Reading Reading
(in. H,0) (in. H,0)

F

i (.2
» 2.4
i v
0-6 R70A27 240 30
354

| .30 4.9

. | (00} 6.0
.20 |2

2.40 2.4

0,(0 o Rfoq2L7F 3.4) 2.
4.%6 q.9
(2.0 | bd

.20 L2

2.39 2.4

v 3.60 2.6
D-6 " | ko2 49 4.0

(00 (”0

PQ‘)SM‘Q lealk Checks: Rass
Jotupw  lealk  thedls. Pass




APPENDIX I1-4

THERMOCOUPLE CALIBRATION RECORDS

1-31




Date

/¢ /a3

STACY. TEMPERATURE SENSOR CALIBRATION DATA FORM

Thermocouple number !:zzl

Ambient temperature Q( - Barometric pressure Zﬁfﬁ_ in. Hg

Calibratoer 121i25§ Reference:

mercury-in-glass

Fﬁike i

PP R R

other
Reference Thermocouple
Reference thermometer potentiometer | Temperature
point Source? temperature, temperature, difference,
number {specify) “C “C’OF- %
T ce. Buth
Lt 33 3.3 D :
2w 3 33
EPERETN 33 33
a . .
Type of calibraticon syst used.
b Yp a a 11@0 ystem use ;F + 4o
[(ref temp, °E + 273) - (test thermom temp, g + 273}] 100<1.5%
ref temp, *C + 273 —T e
e v dbo

Quality Assurance Handbook M5-2.5




STACK TEFMPERATURE SEHSOR CALIBRRATION DATA EODRHA

hate ) ‘-2‘/9/()3_ o Theymoonunia numbiey . C_,62 .
Ambient temprrature _@S Raynmebr i pressurs 27f( Cin. Ho
Caltibrater /é;D{L_}_H Refrrence:  werenry~in-qlass

nbher F]u ke 3l

Refarence Thermocéuple
Reference thermometer potentiometer Temperaturei
point Source?d temperature, Lemperature, difference,”
number {specify) I ACTa %
T e Buth
L 33 33
Tran 33 33
M -
nmi 33 33

atype of calibration system used.

X R

(ref temp, “E ¢ 273) - (test thermom temp, °g
ref temp, "“C + 273
- v wbo

Quality Assurance Handbonk M5-2.5

+ e o
+ 273}

10121 . 5%,




STACIT TEMPERATURE SEHSOR CALIBRATION DATA FOPRN

bate ‘. [)‘/9/()3______ Thermacoupla nnmber | Cé 3 .

Ambient! troperaluare _(()f B Naremebric preannrn 2?{( S in. Hag

Calibrntoyr _/é‘_D/“!]_ Reference:  wmercury-in-qlass
other ___“ﬁlzﬁike il .

Reference ‘Thermocouple
Reference thermometer potentiometer | Temperature
¢ a _ b
point source temperature, temperature, difference,
humher (specify) e ﬂt’wf 4

T e Budh

\w\.'w\ '5-5 : 33
Lrvan X 53

i 13 D

atype of calibration system used.

Yo u ot o -
{ref temp, "E 1 273) -~ (test thermom temp, *g + 273)J 100<1 .53
ref temp: C\Q + 273 . -~ . A.

" 1 dbo

Quality Assurance Handhook MS5-2.5




STACE CTEMFERNTURE SFEHSOR CALIRRATION DATA FODRM

fiate
Amhient

Calibrator

tompevralnre

ne/ms
S

- ujéLI%%}__ Referenan:

mercuyy-in-glass

Therymoonap s numbey | Cb 4

— e m—m—

haromntric pressure _,2?}{( _an. Hg

other F7uke "
Reference Thermocouple
Reference

thermometer

potentiometer

Temperature
point Source?® temperatura, temperature, difference.h
titmber (specify) St RCTa pd
T ce. Buth
by 33 13
’lw\‘\\f\ 33 1? .
Y a
Teminn 3 33

G .
I'ype of catibration system usnd.

n ‘{hu GF- 1 f{(ﬂ 4]
fref temp, T 1 273) - (Lest thermem tewp, "€ + 2713) .
vref temp, "C 1 273 loo<p.5%.
r- 1 ubo

Quality Assurance Handhnok M5-2.5




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

2/£/43

27

y b

Thermocouple number {Z ZS é

Ambient temperature ,(Q§T . Barometric pressure_EZjafjfoln. Hg

Calibrator __;ﬁijzgg? Reference: mercury-in-glass

—m- -

F/Q/‘(,a- # [

other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
‘point Source? temperature, temperature, difference,
number (specify) LC -y pA
CLMSD’G
|Hot Pox
heu%ey
L s | €0 150 )
L 19 ]90 0.
gwﬁv~ \¢ 0 (?{ﬁ 0.1

aType of calibration system used.

Yo
b[(ref temp, °E + 273) - (test thermom
ref temp, °C + 273
‘~ r ¢bo

Quality Assurance Handbook M5-2.5

‘F o+ Yoo
temp, %€ + 2721] 100<1.5%.




#73

STACY TEMPERATURE SENSOR CALIBRATION DATA FORH_hﬁ ﬁpﬁ

vate 2/ /93
7 _
Ambient temperature (95 - Barometric pressure ;Zéiglj in. Hg

Calibrator Ja‘izéﬁ7 Reference:

mercury-in-glass

\

Thermocouple number /"} &?

o

Auge #/

other
Reference Thermocouple
Reference thermometer potentiometer | Temperature
T.point Source? temperature, temperature, difference.b
number {specify) AC e “C’oF %
Conseole
Hot Box
heutev
B . - .2
| i Frs 174 0
Zimiw /1}:L /?’gf. 0-3
Taaia }f}gf

176

aType of calibration system used.

Yoo
{ref temp, °F + 273) ~ {test thermom temp,

For Yo
°¢ + 273)

ref temp,

SC + 273
v ybo

] 100<1.5%.

Quality Assurance Handbook M5-2.5




#/

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM * ﬁo‘

Date

/z/f/ §3 Thermocouple number /46 /
7 7
Ambient temperature £Q( - Barometric pressure 2‘/_,5’(1’:1. Hg

Calibrator

j}ﬂj>a*] Reference: mercury-in-glass __..
)

Elule =F |

other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
peint Source? temperature, temperature, difference,
number {specify) A e “C’GF- %
Consgole
ot Bon
ety
gIEN 17 ¢ Ed® 03

%ﬂﬁ:ﬂ. \1¥CT 033

aType of calibration system used.

5 Yoo ;F + Yo
[(ref temp, °C + 273) - (test thermom temp, °8 + 273)] 100<1.5%
ref temp, °C + 273 =T
"y 6o

Quality Assurance Handbook M5-2.5




STACK TEMPERATURE SEMNSOR CALIBRATION DATA

Probe
_1/2/43

Ambient temperature

gzm

(imev'

Date

PR-2A

(_OS - Barometric pressure Zofffln

Calibrator & 70 ] Reference:

Thermeconpla number

‘mercury-in-glass

e

=
other F'/M/(e ’_'__/._-
Reference lhermocouple
Reference thermometer potentiometer | Temperature
poink Source? temperature, temperature, difference,
number {specify) “C s °C‘oF 74
Conso \e
()roLQ
Iheater
\in 190 (¢ 0-3
NN
Tmiva 19 | 38 01
aType of calibratisn system used. £ o4 o
l@o
Lref temp, °€ + 273) - (test thermom temp, %¢ + 273)] 100<1 .53
ref temp, G + 273 21.5%.
' orqbo

Quality Assurance Handbook M5-2.5




STACK TEMPERATURE SEMNSOR CALIBRATION DATA FORM .
robe Loner

. ‘zzg /ﬁs Thermorouple number AQ_:LA_
AT / —
Ambient temperature (gg . Barometric pressure __29'5:[.11\. Hg

Calibrator .!g-t>6“7 Reference: mercury-in-glass .

Olake */

# [

Ilate

other

Reference Thermocouple
Reference thermometer potentiometer | lTemperature
point Source?@ temperature, temperatnre, difference,
number {specify) S e PC7a . pid
Cowsole
VVOLQ
' hem-'\'ﬁ\r
| iani i |Po [ F9 0.2

PRV

139
| P

140
%

0,2
0%

grw\vw

aType of calibration system used.

b o0 i Ye 0
(ref temp, °€ + 273) - {test thermom temp, °€ + 273)] 100¢1.5
ref temp, *C + 273 £1-5%.
'~y dbo

Quality Assurance Handbook M5-2.5




STACK TEMPERATURE SENSOR CALIBRATION DATA FORH ;;

42/5/ ?3 Thevmocouple number _/2_/2“/
Ambient temperature ‘QS - 2‘[ _ﬁn

I&._,D_% Refernnce: morenvy-in-glass . /)~ _?_J_Q_

pr‘ol:e

Ghack szp

Date

Barometric pressure

Calibrater __ .

obther
o Reference N "—'.lt;x‘e_e;%ocouple
Reference thermometer potentiometer | Temperature
point Source? temperature, temperature, difference,
number (specify) - P e Pc’o[_- %
T ce Buth W0 '
PATSE 32 '37—‘4- 0. l
2w in 32 32.0 9.1
.V\ - .
I T2 32. 0 0.1
P)o‘n“'\) p'f HZO :
Lwain 2= 1z ¢ 0. |
Awain AV 2y, o O. ‘
Imin 2\ 21k 0.1
P XTRIVY b? b 0L
TR L bl
'I'ype of ca]1brat10n system used.
Yo r o+ Heo
{ref temp, °€ + 273) - {test thermom temp, ?¢ + 273)} L1 en
ref temp, “C + 273 : 10021.5%.
v dbo

Quality Assurance Handbook M5-2.5




’.

STACK. TEMPERATURE SENSOR CALIBRATION DATA FORH \ge—-
4+ pro

-
bate . ,2/? /513 Thermoconple numbey _P_JZ-_,,L’—__
Ambient tpmpor ature (Q 7’ . Raromebtric pressure _ﬁzq g_s__/ in.

Calibrator BQi)Qﬁ? Reference: mercury-in-glass __. .

other
_________ R Reference H“I_EL;;mocouple
Reference thermometer potentiometer [ Temperature
point Source? temperature, temperature, difference,
number (specify) P PCToe %
fSD;\;Aj rf}ﬂ)
lmia |- pXV 220
L 2L R 0.‘
3 min PRYA 2.0 0.1
_L-Ce- (’)Q+h HLD *
v 3L 33 0.2
Awoient AT -
0.2
|t w (0"” (0(0
zﬁu\n (ﬂ? (p@ 0.7__

a ' f
Type of calibration system used. °fL 1+ Yoo

b {00 R
(ref temp, °F + 273) - (test thermom temp, %€ + 273)
ref temp, *C + 273
'~ 1 ybo

Quality Assurance Handbook M5-2.5

} 100<1.5%.

#)
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STACK lF‘MPERNIURE SEHSOR CALIBRATION DATA FORM

H- ule.l number of Cal Lvofov.
Date rl'/f/?? : '1.'I!Zr:mor:onple number ed?

Ambient temperature [97' - Barometric pressure '2?‘] 1n.

ACallbI’atOJ B‘"Q‘::f Reference: merenry—it—glacs ,F/D(/Q #/
other /M/K‘-’

Reference €—{pThermocouple

Reference thermometer potentiometer 'l‘ernperatureb
point Source? temperature\ temperature, difference,
number (specify) Ay ,( R o A
Vs
Clibedy 5 &N
2016 200 0.2

3940 400 0.0
60 1.0 6400 0.1
£0 |.0 f00 9.| o

oplo | (000
[400.0 1400.0
d 2000.0 12000.0

aType of calibraticon system used.

Yo °F + Ye o
(xef temp, °F + 3%3) . (test thermom temp, *¢ + 273)
ref temp, °‘(l + 273

' dbo
Quality Assurance Handbool M5-2.5

] 100<1.5%.




STACK ‘I'EMPERATURE SENSOR CALIBRATIOH DATA FORM

e bate ZZ/f/_‘?,? A - Thermorouple number F’U KQ ié/

Ambient temperature ___Sr. . BRavometric pressure ;?9.51§T1n. Hg
Calibrator __&UD%_ Reference: mercury-in-glass __ . 0,’?00‘F
other
- Referenca | Thermocouple |
Reference thermometer potentiometer | lemperature
point Source? temperature, temperature, difference,
number (specify) S °C’6F- A
j:LQ ‘%CJJA [47}3
lwainm | _ 32 22.8 H.2
Zwar 32 _ 320 p
i WA 32 320 0.
60‘!\‘\/\3 p“' (_LlO . -
) Jwaiv 2y 2130 D.2
. Tvaiw 212 213.F 0.3
3Imin 212 213.8 0.3

Avnloront e
\wmin b? L2
Lwin LF L+ L 0.
T bt bt 2L 0

aType of calibration system used.

Yoo " 4% o
(ref temp, °F 4+ 273) - {test thermom temp, "€ + 273)

Q,
ref temp, C + 273 ] 100<1.5%.
Wl el

Quality -Assurance Handbook M5-2.5




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date J_[f/_jz

Ambient temperature

Calibrator 6 IZQ% Reference:

Thermoanuple number _

- Barometric pressure Z?JI 1.

mercury-in-glass _.

other F’“'((—:&: !
o ReJ‘.‘ere-ncr-em_w —_';f-'l.;rmocouple
Reference . thermometer potentiometer '1'emperatureb
‘point Source?® temperatire, temperature, difference,
number (specify) C 8 "C‘af,_— A
Tee Bath H’-;_,O '
Inain 32 3 0.2
Zwin %2 3] 0.2
Imin 32 31 0.2
F)o;“u
] Hy0
[ 212 210 0.3
i
Zwalw [ays 216 0.3
Smin AR 21 0./
aIype of calibration system used.
Yo 0 F o+ e
{ref temp, °E + 273) - (test thermom temp, °®g + 273)} 100<1.5%
ref temp, "Q+ 273 21.5%.
F r dbo

Quality Assurance Handbook M5-2.5




STACK TEMPERATURE SEHSOR CALIBRATION DATA FORM

.4

: Ao D _
e “‘::\L # 90328
o
e Date Z/P/ﬁ? Thermorouple number CJM gg
Ambient temperature

- BRarometric pressure 21?{[1: in.
Calibrator 6 ‘2% Reference:

mercury-in-glass

- -

other - p1“4£<-:H: f
Reference Thermocouple

Reference thermometer potentiometer Temperatureb
“point Source® | temperature, temperature, difference,
number {specify) FC 0 B %
Tee Bath H'j_,o ' 5

)M; Y 32 53 ’

Zwainy

32 32
3rn:w\ '?:l_ 373 Clil
f%o;\haj

lvain 212 2L o.1
Zwain 2172 yAl 0./
Imin 2\ 212

[ype of calibration system used

O F + Yoo
(ref temp, °E + 273) - (test thermom temp, °€ + 273)] 100<1.5
ref temp, °G + 273 £1.5%.
' ¥ b0

Quality Assurance Handbook M5-2.5




STACY. TEMPERATURE SENSOR CALIBRATION DATA FORM

|
i

Rl
0“8 ani:re 1o \((
g, .

bate J'Z/?/ﬁz : Thermocouple numberx ___Qiq K
7 [ v
Ambient temperature _bg’. - Barometric pressure gi?u[lj in. Hg
ACalibrator GLJ)Cu4 Reference: mercury-in-glass __. .. . =
/
other ﬂ“'((—:&: {
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
-point Source? temperature, temperature, difference,
number {specify) ST s ﬂfng %
Tee Bath H'-)_,O : ]

Twain 32 .30 LY
Imin 32 70 0-‘/’

Bo \iv\7 H20 | : .

[waha 212 21| 0.1
Zwvain 2\ 2.1 0./
Smin pARE 211 CL[

aType of calibration system used.

Yo °F+ Hdeo
{ref temp, °E + 273) - (test thermom temp, °c + 273)
ref temp, "Q + 273

'~ o+ 460
Quality Assurance Handbook M5-2.5

] 100<1.5%.




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

(/6 /43

Gas e‘l‘tr -Z:I
(_oufole 201851

Thermocouple number (;ZI ?‘A

Ambient temperature {Q . Barometric pressure 29 rr in. Hg

Calibrator 1§§izg¢1 Reference:

mercury~-in-glass

FTYULKEL’FL}

-

other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
‘point Source? temperature, temperature, difference,
number (specify) e “C’tF- %
Tee Both H, 0
ot fpA 30 0.4
AL 3 -
Twaivw z _ 3_0 0"71 _
Imin 2 30 0|f
Boling P+ | H,0
|wai 212 2.1 0.1
PRI 2\ 210 8.3
Twa v AR 210 0.3

aType of calibration system used.

) . r + Yoo
(ref temp, °E + 273) - (test thermom temp, %e + 273)

ref temp, “C + 273
"t qbo

] 100<1.5%.

Quality Assurance Handbook M5-2.5




STACE CPEMEERATINE SEUSOD CALIRDATEON DATA F o

cmwoé 2616

Aux.

______ ‘l’l]l‘!ﬂlf\r'a\l][\lr! minmiamy CE?'

- (’-' . Paremetcie pressnre 2900 0 e
Calibirnlog . -.B‘D.O‘hi“_" Doafippegen. Mmooy V__i” .q|:]!=’:

e Simulator T ?‘0,7..

Dalken

4'_2/3’/??”_

L emperatyre

Ambhisnt

Porfayreanee ‘|'|\n'|'mf.)f.'.f“lp]ﬂ

Refrironrea
T point
ntintbye -

Snuren?

thermome !t ay

L mmpveayratgr e ,

potentiomelay
Femparature,

Trmpress by n

"iffﬁrﬁn(*n'

{spacify)

% mﬁ lator

-ﬂrf"

——— ’

I e &

0 0
20() 200
400 390
(00 {78

0.5
0.2

»?

a_. . .
Type of calibration sysbtom unnd,

- .{’ﬂo - . rf .
(ref Lemp o G 273) (t - o o
A=l e _e/2) - {tesl Lhey : A :
[ ref l',nnip —”Ez- I"':—; T’;:‘im-q-'-" -L'Fl_np_'._.._._e_.-.l_. 273 ) LIEARARN B o %
. e RN A
£ o7t

Mality Assuranee Namtheol 11m._9 1




STACE CTTNPERAUVIDTE SEHSOR cALERDRIATTON DAY TP
coniole 20'5”

Exit tewp
e Date . |I 2/'00/?-? . Theo meveanp e panphbo . C—t{?—

2‘?',[.( 1. g

Ambirnl A omperatime (,, 7) Naromel v jo pyeasiire

Calibinlon B*DO}‘]_W e fapoteen, mereny y—in-glaea

ol hesy “_S_(‘M_vu [ﬁ *'b r :r{ ?0? ‘

|yee f ;—I;nn-'r\ 'l'hnrm(yr_-nn.l;.i )
Refryone. Phermomed o patentiomeater | Tomperatare
point Sonren” temparatar e, I emparatnre, Aifierenea,
numbhes (spreify) 2CT e PCT ' %
Slm\!\(.f.'.'\or
0 0
200

200 |

J00 766 0.8

00 57 0.2

N

a . .
Type of calibralion syslem nused.

Yoo r o e
{ref temp, - t 273} - (test thermom temp, o+ 273) 1h0e) B
Yef temp, ¢ 7 273 L
»

r~ 1 tho

Ounlity Assrrance Hapdhoolk (0.2«

¥
»a



STRCK CTEMPERATURFE SENSOR CALTRRATION DATA Fobn
’ ngsfe 20151

OVEen {'e-mp- .
Innte [Z/P/q 2 e Thesmoconp b mtmhey; ) C? -j:-_-,-

Ambient: Lemperature _‘Q%._ - Ravemnliyic prensure Zc?rr . Hy
Calibrator ...'_g D&? Referance: mervenvy-in-glass .

other gfﬂm/dfol’ #iﬂt

Reff’rpnr A ]hntnmr‘nup]ﬂ
Reference thermometar potentiometer | temperatnre
pevint Srurce temperature, Frinperature, difference,
numhe {specify) bl o ¥ f‘r:‘../_. »

gtmulﬁ"fb\f O 0

260 o
qoo ?ﬁb OJ’
gaf 0.2

200

b0 O

a N [] []
Type of calibration system used.

00
{ref temp, °F 4 373) (test thermom temp, * ,
ref temp, * + 273 100<1.5%.

'~ v ¢bo
Quality Assurance Handbook M5-2.5




bate (2/p/q3’
.Ambanl 1nmpnrature “*Liz;

Catibrator

SThCIC

,4._1_’%_ Referenrce:

other

Thevmooonplae mmber

Raromntiic preasure 29[’5" Py,

mercnvy-in-glass

TEMPERATURE SEHSOR CALIRRATLON DATA FODRT

congofe 015/
stk Femp

s

Hy

R L 0¥

gtfhuzhfbf' '#/?O;L

Refrtenrce
proint
numhe

Source?
{=pecify)

Refprpnrn
thermometer
temperature,

’nC"!F

Femperature,

nc‘,F

Gmula"fw

|

0
260
400
Lo O

0
200

3k
74f

Jhprmocoup]n
potentiometer

Temperrature
difference,
%

h

0.5
0.7

Type of calibration system used.

Yoo £+ ffeo
b[(IEf temp, € + 273) - (test thermom temp, "¢ + 273)] 1 .
ref temp, *C + 273 00<1.5%.
-t ¢bo

Quality Assurance Handbook M5-2.5




STAUY. TEMPERATURE SENSOM CALIROIATION DATA FoBM
- ’ consofe 205/

Probe tewp. . .
ate LZ/E/Q? . . Thermocoupin number: . - C l_-,q_-__-___

Ambient temperature (0?’ . Raromebric presaure 29.r§ m.

Chalibrator _M__:_L‘_D‘% Reference:  mevenvy-in-gqlase

other ,/_\r_‘_}y/ﬁfﬂf ﬂo_%_

RefPrPnr " Thermocouple
Refevence thermometer potentiometer | Temperature
pointk Source? temperature, temperature, --1i_f:'f.'lcfrlrmce,h
numher {specify) ekl ol P A
T o Y f' ,r" .

gmu 1‘&\5\( 0 5

260 400
400 34k 0-€

L0 O §ad 02

al! L L]
Iype of calibration system used.

o 1"0 F b ‘I( (4]
(ref temp, °€ + 273) - (test thermom temp, "t + 2;3) .
ref temp, ‘\Q + 273 100<1.5%.
oy dbo

Quality Assurance Hanrdbook M5-2.5




Date [2/?/4
Ambient temperature lQ;L -

Calibrator

STACK

TEMPERATURE SFEFHSOR

olther

CALIRRATION DATA FORK

Thermaronp s mmber

Raromeltric preasure Zﬁr tn. Hg

8{42&7 Reference:

mercury-in-glass

g:(hu/afﬂr' #4321?'

(ohgo/f-' 20328
A‘UY_ "Cn-p

55

Refryence
prink
mimbhe -

Setrea?

(spenify)

Refnrenrp

thermometer

temperature,

..ﬂc“ 'F

9; mu sty

|

0
2160

400
exe

Hmrmoroupl e

prtentiometer

temperrature,
P A
f‘."

Q
(99

39§
5 9¢

Tempernture!
di ffarence,”’
4
4

0.2
0.6

0.2

Type of calibration system used.

y UX?) o+ e
(ref temp, "€ + 273) - (test thermom temp, "€ + 273)J 1001 .5
ref temp, “Q_* 273 <1.5%.
'~ rwbo

guality Assurance Handhoolt M5-2.5




STACK TEMEERATURFE. SENSOR CALIBRRIATION DBATA F0bn

tongple 20326
Lvit Temp, .

bate ; ( Z/E/ﬁg._'.-_____.__.....__.___.... Thetmoeanp | o pombyed Cq..gf’- .
Ambient temperature __(_011: . Raromnlirin pracsure Zcfar_f—- .y

Calibhratory ._...“:_.-L;.D;.-% Refrovanca: merenty-in-glaea -

sover _ Simulotor. #3203

Reference Thermocouple
Reference thermometer potentiometer | Tomperature
print Sourcan temperature, temperature, Ajfference,
ntrmhe - {specify) CT s 07 a, 4

gimu'r‘bv 0 _,2 0"1

260 (9 0.3
400 398 0.0
L0 O §9¢ 0.2

a,. . .
I'ype of calibration system used.
roA e

Yoo
{ref temp, "€ + 273) - (test thermom temp, "¢ 4 2'];)_J Thoer 5
ref temp, "+ 273 ' LS I A
- v o

Onality Assurance Iandboal 115-2 5




SEACE TEMPERATURE SEHSOR CALIRPIATTON DA Tt
¢opgole 20728
pven Terp,

Ambient lLemperature ___(p%__ . Raromelvic preassure Zﬁ'rf AL
‘C,-,Hh,,ﬂm_- ,g\i_p,_‘g}_ Refrrence:  wmevenrvy-in-alases 0
ather gi,mu/afv" "H?o?

Referenne Thrrmocoup e
Refrimnce thermnmat oy potentiometey | Unmperature
. A N . 1
prant Sonran? temperatnre, temperaltnre, differoncea,
- -y B o TN 0o "
Nnimber {spenify) SR e “r (A

‘mule
§ mu\ Ry D Y O.ﬁL
')_O 0 {?f 0 3
400 34 0.6
00 | 597 *Z =
foo 799 0./

®I'ype of calibration system used. .
b " '{@U Arl f f,f(- {_’\ '
(ref temp, "€ + 273) - (test thermom temp, "€ 4 273)| 0.y uy
ref temp, °C 4 273 AN

oy b0
(.)'IIFI'ii‘Y Azsnrance Handbaond 115..2

5




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM :
console 20328

. {hd( ‘femr). _ .
Date [2/E/qg : Thermocouple number C_Q S,’ .
7
Ambient temperature lQi . Barometric pressure _ze.r_(: in. Hg

Calibrator ”.Z>64 Reference: mercury-in-glass ___. .
[

other ‘?.«'Mu/ofar #0F

Reference Thermocouple
Reference thermometer potentiometer | Temperature
: a : b
point Source temperature, temperature, difference,
numbert (specify) BC °C"4F A

gimu[a'\w o

\ 0 ~2 0.4
260 | /_ﬁ? 0.3
400 398" 0.6
(L0 O (7 f 0.2

foo0 F00 @

aType of calibration system used.

b o 1{@0 OF + 46’0

(ref temp, °E + 273) - (test thermom temp, *¢ + 273)
ref temp, *C + 273

' v qbo
Quality Assurance Handbook M5-2.5

] 100<1.5%.




STACE CTEMPERMTURE QRNGOn CALTNREAT IO DBATA FbT

onssle 20728

S prebe  temp
e Date [l/f/ﬁ? Thevmarenangp e panthye) C /S,/

Ambient: tempervature {97'_ ) Raromett ic pr:nr&r:m:ﬁ 2‘}._{_" tn. Hny

Calibrator ___{._D,_(:’ Reference: nmercury-in-glass }

e __ Siomulator #3207

Referenre Thermocouple
Refrmrence thermometeor potentiometer | ‘Temper atinye
point Source? ttempeavature, temperature, qiffeyence,
number {specify) T PO ™,

—i ulo:‘m ' .

g"‘\ Y 0 2 0.4
260 (‘74’ 0.3

400 390 0.6

. k0 O 59¥ 0.2

aType of calibration system used. .
Yoo r+ dego -
(ref temp, “E + 273) - (test thermom temp, € 4_273)] 10a21 By

ref temp, ™C + 273
‘r oy dbo

Ouality Assurance Hanrdbhool 19m.3 4

Ny e



STACK TERPERATHRE SENSOR CATIRRATION DATA Fonpn

u¥. tewp en '-'.d

A o <
e EFT e i VISAS

Amhient temperature _‘(07 Ravomels ic preceure ~26"rr . Ha

Calibrator “B*Dﬂ)}_ Refeyepen:  merenry-ineglass
ather Qimuh\_h'_’.ﬁ._?qz_

Rofrnlrnges 'l'hnrjmur_‘nnp]p
Refrreiis

thetrmomntor potentiometer | omperatnrae
poaint Source’ Fempeyrnatura, temparatare, Aifferenma,
numbe {(specify) --"r‘.‘r’_— Dc’.f_. A

Simnlator
D 0

00 396 0§
(00 51¥ 0z

a .
Type of calibration system usead.

b g7, Yoo ot e
{ref tewp, € t_273) - (test thermom temp, g 4 2;3)
ref temp, "o 3y3T T

oy ko

1002 5%,

Aalily Assuranee adhank (1522 5

A
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STACK TEHPERATURE SENSON CALIDDATION DATA Foon by A #3

Aur. femp iewi
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'~ v wbo
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STACK TEMFERATURE SENSOR CALIBRATION DATA FORK Uk‘f\bfl'c-a‘ ‘#3
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Date . D_/P/ﬁ? Thermocouple number U ?? @
T 7 T YT
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Thermocouple
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number (specify) e s °C‘AF A

1)1' mu'a;\"or

O -2 0.4
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Type of calibration system used.
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STACK TRMPERATURE SEHSOR CALIRRATION DATA FORM ybilical # 3
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Typre of calibration system used. £ + deo
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({ref temp, °F + 273) - (test thermom temp, & + 273
ref temp, ¢ + 273
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Quality Assurance Handbook M5-2.5
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ot

aType of calibration system used.
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(ref temp, °E + 273) - (test thermom tergg, ¢ + 273)] 100« o
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oy qbo
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