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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. 3 located at Edison’s Etiwanda Generating
Station. This test program was conducted to quantify the effect of recirculation gas by-pass
(RGB) and urea injection on various stack emissions as required in the South Coast Air Quality
Management District (SCAQMD) Permit to Construct (PTC) No. 261513 (Condition 14B).
Emissions measured were nitrogen oxides (NOy), carbon monoxide {(CO), oxygen (O,), reactive
organic gases (ROG), and ammonia (NH,).

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 April 22, 1993; the conditional approval memorandum issued June 1,
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 January 18 and
January 19, 1994, respectively. The most significant changes to the test scope as specified in
the PTC, but approved by the SCAQMD were the elimination of particulate testing and the
reduction of the ROG test requirement from all loads and test conditions to only full load
baseline and full load RGB + Urea. A copy of the source test protocol, the 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 7 detail sampling and analysis procedures
and results for each test parameter. Appendices B through H provide supporting documentation

for data presented in Sections 4 through 7 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. Etiwanda No. 3 Source Test Information

Source Tested Southern California Edison’s Etiwanda Generating Station,
Utility Boiler No. 3

Test Location 8096 Etiwanda Ave,
Etiwanda, CA 91739

Test Requested B South Coast Air Quality Management District
£q 4 y

Reason For Test Addition of recirculation gas by-pass system (PTC
Application No. 261513)

Test Dates March 22-24, 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 Etiwanda Unit No. 3

Boiler Operating Conditions _L Sampling Analytical
Test Parameter ‘ Method ‘ Method
NO,,CO,0, SCAQMD 100.1 *Various
Moisture SCAQMD 4.1 Gravimetric
Baseline Flow Rate SCAQMD 1.1-3.1 NA
*ROG SCAQMD 25.1 “TCA/FID
NO,,CO,C, SCAQMD 100.1 Various
RGB On Moisture SCAQMD 4.1 Gravimetric
Full Load Flow Rate SCAQMD 1.1-3.1 NA
NOy,CO,0, SCAQMD 100.1 Various
Flow Rate SCAQMD 1.1-3.1 NA
RGB and Urea ROG SCAQMD 25.1 TCA/FID
Injection On
Ammonia Slip/ | “SCAQMD Draft
Moisture Method 207.1 Colorimetric
NO,,CO,0, SCAQMD 100.1 Various
Baseline Moisture SCAQMD 4.1 Gravimetric
Flow Rate SCAQMD 1.1-3.1 NA
NG,,CO,0, SCAQMD 100.1 Various
RGB On Moisture SCAQMD 4.1 Gravimetric
Mid-Load Flow Rate SCAQMD 1.1-3.1 NA
NO,,CO,0, SCAQMD 100.1 Various
RGB and Urea Ammonia SCAQMD Draft
Injection On Slip/Moisture Method 207.1 Colorimetric
Flow Rate SCAQMD 1.1-3.1 NA
*Various:  NOy - chemiluminescence

CO - non-dispersive infared (NDIR)
0O, - electrochemical

SSCAQMD Method 25.1 was performed at full load baseline and full load RGB plus urea injection

conditions only

°TCA/FID - Total combustion analysis/flame ionization detector
4SCAQMD Draft Method 207.1 for Ammonia and Ammonium Compounds From Stationary Sources

NA - Not Applicable




i

Table 1-2. Test Matrix for Etiwanda Unit No. 3 (continued)

Boiler Operating Conditions Sampling Analytical
Test Parameter Method Method
NQy,CO,0, SCAQMD 100.1 Various
Baseline Moisture SCAQMD 4.1 Gravimetric
Flow Rate SCAQMD 1.1-3.1 NA
Low Load NO,,CO,0, SCAQMD 100.1 Various
RGB On Moisture SCAQMD 4.1 Gravimetric
Flow Rate SCAQMD 1.1-3.1 NA

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.

NOQy, CO, 0,, ROG, and NH,; emission measurement results are summarized in Table
2-2. No emission measurement results exceed PTC limits. For each test condition, Table 2-2
lists stack gas NO,, CO, O,, ROG, and NH, 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.

NOy, CO, NH,, and ROG mass emission rates were calculated based on measured
concentration data and flow rate data collected during gaseous constituent concentration
measurements. Documentation of NOy, CO, NH;, and ROG emission rate calculations is

provided in Appendix D-7.




.1\‘.|.l/..fi|

[4:1! 0°¢1 LS VN VN €Ll L1 €Tl uQ gD ‘peo Moy
Z8l L'vl 06°S1 VN VN €Ll 9971 (44| sutjaseq ‘peo mo]
0t 091 §8°0¢ 0z 6t 961 68¢°C 0sZ up w21}
pue g0¥ ‘peol-pi
622 9°¢1 v0'1¢E VN VN 6°61 93¢°z 08T UQ g9 ‘Peof-piN
§TC £CI L6°0t VN " VN 00T 9Le'e 6vC sut(aseq ‘peof-piy
14 ¥'91 a3} 174 18 [A 114 9L0't 8It uQ el
i pue g0y ‘peoT [[ng
6v¢ 6'S1 95 0b VN VYN 90z 6L0°¢ 61¢ UQ 90y ‘peo jing
0sZ 96l 79°6t VN VN £07 vLO'E 6l¢ sutjaseq ‘peoqy [ng
e | _ - —
(o) (%) (ty/goswiw) (%) (1y/ed)
smeledway | juowo) | orey mold | wopenussuon ey oliey Guosww) | (M 1BN) uonIpuos IsaL
3IMSION uonsafuj 1PN g ey inding
orny | moyq jang J3p10g
SB0) YIRS ealf)

SOUSUSIoRIRYD) SED YOS pue suonipuo) Sunelado Jafiog

"1-T [lqelL




\'.

"PRO[-PIW MO[3q Pasn JOU UO}da{ul BAI(} :9J0N

aueyowl se pauiodar aIe sUONENUAOU0Y NOY “Q uassad ¢ 0 paIda110o wdd,
el ON - dN

ajqeo1ddy 10N - VN

vN | v~ | WwN YN I | ror | sz 8'pl 8"y O g0Y ‘PrOT MO
VN [ ¥vN | ¥N VN 1 80 | 6f 1'€2 8y auljoseq ‘PEOT MO
ss | zv | WN VN | vze | sv1 | 101 | 1'8¢ L'E uQ ®aI(
pue g0Y ‘PeOT-PIN
vN [ ¥vN [ WN VN | oge | ost | st | sze L'E uG g9y ‘PEOI-PIN
vN [ vN [ WN VN | vee | 1s1 | 191 | ¥vp 9'¢ aujaseq ‘peo|-pIN
a2 | o9 [ soz | o9 s6s | 90z | 61z | €ov e uQ ®IN
pue g0y ‘peoT [ind
¥N | YN | W¥N YN 669 | L1z | €9z | €8 €€ uQ g0y ‘peoT [Ing
| N | VN |z | ol ves | o1 | ez | o029 '€ aurjaseq ‘peoT [Ind
d d | wd d d —
_ wyqr | wdd, | ayqr [ wdd, | myqr | wdd, | ayqr | wdd, | ueas I
__ “HN SeD ¥om§ | DOY seD Yous | 0D seo yoes | *ON sen @ | 70 seo youg

SNS9Y 1531 291n0S§ "Z7-7 2JqeL




-




SECTION 3

BOILER DESCRIPTION

Etiwanda Unit 3-is rated at 320 MW net generation and has a tangentially fired,
controlled-circulation boiler designed by Combustion Engineering (CE) to burn gas or oil fuel.
Maximum capacity of the boiler is 2,305,000 lb/hr steam. Design steam conditions are 2450
psig, 1050 °F superheat, and 1000 °F reheat.

This boiler is one of six similar CE tangentially fired boilers in the SCE system. All six
are fired from the top and have division walls and three tiers of bumers consisting of eight
burners in each tier. Each burner contains an oil gun and two injectors. The boiler is equipped
with burner tilts which can be varied from +10 to -30 degrees from horizontal.

Combustion air is supplied by two forced draft fans through primary and secondary air
ducts. Air flow to individual bumers is controlled by dampers. Existing controls regulate the
position of all primary dampers and all secondary dampers separately.

Unit 3 has two flue gas recirculation fans that mix flue gas with the primary and
secondary air supply. The recirculated gases are therefore mixed with the bulk gas fires that are

characteristic of tangentially fired units,
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SECTION 4

SCAQMD METHOD 100.1, NOy, 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. All measurements were performed at existing sampling

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

4.1  Sampling System

Continuous emissions monitoring (CEM) instruments in the Acurex Environmental
Mobile Laboratory were used to measure gaseous constituent concentrations present in the
sample stream. The Acurex Environmental Mobile Laboratory is certified by the California Air
Resources Board; a copy of the certificate is provided in Appendix I. A schematic of the CEM
instrumentation is provided in Figure 4-2. The sample extraction and conditioning system
consists of a stainless steel sampling probe connected to a heated teflon sample line located
upstream of a Universal Analyzers gas sample conditioner. The sample line between the probe
and the sample conditioner is heated to 250°F to maintain the gas stream temperature above the
water dew point. The sampling system is constructed to avoid contact between the sample gas
and moisture and therefore minimize nitrogen dioxide (NO,) absorption.

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

i1




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 £ | percent analytical accuracy. Copies of calibration gas

certification sheets are provided in Appendix D-1.
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Figure 4-1. Diagram of Stack Dimensions and Sampling Locations
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. Table 4-1. Continuous Emissions Monitoring Instruments

NO, CHEMILUMINESCENT ANALYZER—THERMO ELECTRON MODEL 10A
- Response Time (0-95%) 3 sec—NOy mode

Zero Drift Negligible after 1/2 hour warmup

Linearity +1% of full scale

Accuracy +1% of full scale

Output 0-10 vV

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

O, ANALYZER, FUEL TYPE—TELEDYNE MODEL 326A

Response Time (0-95%) 30 sec

Accuracy 4+ 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%

Output 4-20 mA

Range 0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000 ppm

15




4.2 Method 100.1 Emissions Data
NOy, CO, O,, and carbon dioxide (CO,) emissions data are summarized in Table 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 performed 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

NO, | NOy-@ 3% O, | CO CO@3% 0, | CO,
Test Condition (ppm) (ppm) (ppm) 0, (%) | (%)
e 1 1 {1 em [ | |

Full Load, Baseline 61.7 62.0 196 197 3.1 | 10.0

Full Load, RGB On 53.4 54.3 213 217 3.3 |1 10.0
Full Load, RGB and

Urea On 45.8 46.3 204 206 3.2 | 10.0

Mid-load, Baseline 42.9 - 44.4 146 151 36 | 9.7

Mid-load, RGB On 31.2 32.5 144 150 3.7 | 9.7
Mid-load, RGB and

Urea On 27.0 28.1 142 148 37 | 9.6

Low Load, Baseline 20.8 23.1 0.7 0.8 4.8 | 8.9

Low Load, RGB On 13.3 14.8 9.1 10.1 48 | 9.0

4.3  Stratification Measurement Data

Constituent concentration stratification was assessed prior to performing Method 100.1
sampling at mid- and low operating loads. Per agreement with the SCAQMD (Appendix A-4),
full load stratification testing was not performed. Stratification was determined 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

16




Port C

Figure 4-2. Stratification Test Traverse Point Locations
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each sample location for at least 3 minutes.

NOy concentration measurements performed to assess gaseous constituent stratification .
at mid- and low operating loads are summarized Tables 4-3 and 4-4, respectively. Stratification
results were calculated following SCAQMD Source Test Manual, Chapter X, Section 13
procedures. Stratification was less than 10% at each operating load; therefore, all gaseous
constituent concentration measurements, including ROG and NH,, were performed at the center
point of the exhaust stack.

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

Appendix D-2 and D-3, respectively
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—



X jutod aslaArd) Je UOKEIUIDUOD JO BNjeA PBZIIBWION
X Juiod asiaAed) Je uopeUSoUOD)

= Ux]
= XF

(luiod @ouaJajel je uuoneNUSoU0D bR / X Julod BsiaAel) Je '0UO0D) JuBlsUCY) Ajeuollodold = X CIETIFY
%6 | uogeoynens
o'l s(wnwiuiw) uxy
8P :(wnwincew) uxy
vy :(abeiabae) ux] :s)nsay }sa] uoneoynelg
Sy :BAe asusisjal S Ib :Bae aousiaal
9 I aousIejel £¥60 2 sousIRjRl 6£80
g’y 00’} 8’y ¥—g 8E£60 TN 4 66°0 iy ¥—d SE80
£l 66°0 £y £—9g YEE60 tib 00’} 1908 £~ 0c80 o
AN 66°0 ciy Z2—4 0£60 8’y 00} 9Ly ¢—qa 6280 -
VNN 4 66°0 Oy I—8 - 89¢60 =N 00’} Vit I—ad 1eso
e Ip aoualsjel 1260 L\ 2aouala)al 9180
9’y :BAe eoualajal L\P :Bae aousiaal
S aouslajal £160 Ly CRITEIEIEY 1080
Vi 660 (N 4 -0 8060 £y 66°0 £l -V 2080
¢y 66'0 ¢y £—0 £060 Ly 00’1 8y £-V 4510
8’ 00’1 Ly ¢-0 6580 9’y 00’1 Ly Al | €80
Vi 00’} vl =0 ¥S80O 9'ly 00’1 9y (S 4 8v.L0
9’y 8ouslajsl 0S80 9|t aouaIajal .20
uxj] XM {wdd) x1 juiod awl] uxy| X5 {wdd) x| juiod awl|
‘U0 XON aslanel| ‘U0 XON eslanel]
painsea painseap

S)NS9Y 1531 uonedIYNEns (MIN 0SZ) PROI-PIN "€-p JIqeL




X julod aslaaes Je uoleUSOUOD JO 8N[eA pazZjfewloN = ux]
X jujod esiareq je uojenjuaduoy = x|
{iuiod sousisjal e uuoneussUoD Bae / x yutod 8sianey je "ou02) juesuo) Ayreuciodold = xy =JCTFTYY
%09 :uofedijyensg
2’6l (wnwyunw) uxy
voz (wnwpew) ux)
1'02 (ebeiabae) ux| :s)nsay jse 1 uonesynes
802 :BAe aouslejal 9'02 :Bae asusisjal
S'0¢ 9Juaisjal vece 4’02 souaJsjal cele
c¢'0e 00’1 9'0¢ v-0 612¢ g'0¢ 00°} 402 v-v 8LIg
€02 1074 402 £-0 Siee c'0e 001 402 -V 143 %
£'0¢c FOL 402 ¢—0 Lice 002 00’1 S'0e c—v otie
¥'0c 1oL 802 1-0 L0¢e L'0e 001 9'0¢ -V S0ic
L'1e aoualael £022 502 souslval 1012
212 :Bae sousls)el £02 :Bae aousis)el
9’|z aJuall)al £512 502 |8oual9)al ¥S02
2'0c 10°1 £ic ¥—-a ) 474 L6l 860 661 v—g 6902
c'6) 960 c'oe £€—-a evie ¢'0e 00’1 ¥'02 £-9 S$02
€02 107} £'le ¢—a BELC L'oe 00t €02 c—g iv0e
661 66°0 6'0¢ I—Qa velS 1'0¢ 00t €02 -4 1802
202 8Jualajal 154 A 102 aouaiajal ££02Z
ux] X {wdd) x| o auw] ux} Xy (wdd) x] Julod EDT
"2U0D XON asloael | "0UoD XON asianel|
painseay painseap

SHNS3Y 13T, UOHBIYNENS (MIN 0ZT) PRO] MO “p-p S[qE

20




4.4 Sampling System QA/QC

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.

All NOy, CO, and O, analyzer and sampling system performance measurements were
within error tolerances listed in Method 100.1 procedures with the following exceptions. The
CO linearity error for the low load tests ranged from 1.2 to 1.4 percent instead of < 1.0
percent. This minor deviation in CO instrument linearity for low load tests does not impact the
test results in demonstrating compliance with the 500 ppm CO limit as the results are < 10
ppm. The CO, linearity error for several tests ranged from 1.0 to 1.2 percent instead of < 1.0
percent, and the CO, post-test analyzer calibration error for the mid-load RGB plus urea
injection test was 2.1 percent instead of < 2.0 percent, as specified in the method. The CQ,
measurements were used only to calculate stack gas molecular weight; therefore, these slight
deviations from the performance tolerance requirements have negligible impact on test results.

Strip charts of the semi-annual analyzer certifications for response time and NO, to
nitrous oxide (NO) converter efficiency 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 NG, to NO conversion efficiency
as evaluated following EPA Method 20, Section 5.6 procedures (see Appendix D-5).

4.5 Data Reduction Procedures

CEM data were permanently recorded on multichannel strip chart recorders; in addition,
a data logging system recorded 1 minute average constituent concentrations. The data stored
in the logging system was downloaded and used to derive the test results. All CEM data were
corrected for instrument drift and sampling system bias per Method 100.1. The calibration
responses recorded by the data logger were used to correct the data logger information, and
derive the final results presented in Table 4-2 (copies of data logger output are provided in

Appendix D-6). The following calculation was used for the correction.
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- C
CM=(CPCJ-ﬁ

m CD
where:
Coa = Effluent gas concentration, dry basis, ppm
¢ = Average gas concentration indicated by gas analyzer, dry basis ppm
Coa = 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
C

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

Equations provided in Method 100.1, Section 3 were used to compute the NO, and CO
emission rates provided in Section 2.
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SECTION 5

SCAQMD METHOD 25.1, ROG MEASUREMENTS

Section 5 provides a summary of SCAQMD Method 25.1 sampling and analysis
procedures and results. An overview of the sampling and analysis procedures is provided in
Section 5.1. ROG analytical and QA/QC data are summarized in Sections 5.2 and 5.3,
respectively.

5.1  Sampling and Analysis Procedures

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

Method 25.1 specifies that sample gas be withdrawn at a constant rate throughout the test
duration. Condensibles are collected in a condensate trap chilled with dry ice located upstream
of the evacuated tank. The gas phase ROG component is collected in the evacvated tank.
Sample gases are withdrawn through a pre-cleaned Ve inch stainless steel sampling probe
positioned at the center of the exhaust stack. Each sampling line is purged for approximately
one minute before initiating sampling. |

ROG concentrations are determined through independent analysis of the condensate in the
traps and the gases in the tanks. The mass of ROG collected in each condensate trap is
measured by first removing all CQ,, and then oxidizing the ROG in the condensate to CO,. This
CO, fraction is collected in an evacuated cylinder and 1njected 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
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separate non-methane organics (NMQ) 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 this CO, fraction to CHy, and finally, the CH, is measured using a FID.

A Method 25.1 sampling system field blank was collected to assess sampling apparatus
cleanliness and to determined potential sample contamination during set-up, sampling, and
recovery activities. The field blank was collected by passing ultra-pure nitrogen gas through the
sampling apparatus for approximately 60 minutes.

Method 25.1 sample analyses were performed by Horizon Air Measurements located in
Newbury Springs, California. A portion of the analyses were subcontracted by Horizon to
AAtmAA Laboratories, located in Calabasas, California.

5.2 Method 25.1 Analytical Data

Method 25.1 analytical data are summarized in Table 5-1. For each test condition,
duplicate analysis results are listed for ROG, CO, and CQ,. Table 5-1 lists actual and corrected
ROG concentrations; corrections are made to 3 percent O,., ROG emission rates (reported in
pounds per hour as methane) are also included in Table 5-1. Emission rates were calculated
based on volumetric flow rate data collected during the sampling period (Section 7). Copies of
Method 25.1 analytical reports and field test data sheets are provided in Appendix E-1 and E-2,
respectively.

The Method 25.1 post-test leak check for one of the tank/trap pairs did not pass during
the full load RGB and Urea injection test, indicating that sample dilution occurred, The
tank/trap pairs for this run were not analyzed and the entire test event was repeated. The resulis
contained in this report for each parameter tested at this load and condition are from the second
run. Field test data sheets for the invalid run are included in the appendices.

5.3  Method 25.1 QA/QC Results

Field blank analytical results indicate 27 ppm residual ROG (as methane) was present in
the apparatus. Data presented in Table 5-1 were blank corrected to account for residual ROG
present in the Method 25.1 sampling equipment.
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Table 5-1.

Method 25.1 Test Results

.

ROG Concentration ROG
(ppm as methane) Emission
Test Condition Sample Corrected Rate CO Co,
%
Actual | to3 % O, (Ib/hr as CHy) | (ppm) (%)
*Tray 1 142 143 238 195 9.5
Full Load, Tray2 | 117 118 196 181 | 9.4
Baseline Average 130 131 217 188 9.4
Tray 1 158 160 264 188 9.0
Full Load,
RGB and Urea Tray 2 159 161 265 190 93
On Average 159 160 265 189 9.2

*a tray constitutes one tank and condensate trap set
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SECTION 6

1

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.

6.1 Sampling and Analysis Procedures

NH, samples were collected and analyzed following SCAQMD Draft Method 207.1,
" Analytical Procedures for Determining A_mmonia and Ammonium Compounds from Stationary
Sources." A copy of this Method is provided in Appendix F-1.

NH, concentration measurements were performed only when the urea injection system
was in service. For each test, sample gas was collected at the center of the exhaust stack for
a 60 minute period. NH, testing was performed concurrently with all other gaseous constituent
concentration measurements.

NH; concentration samples are collected using a standard impinger train. Sample gas is
withdrawn from the source at a constant rate through a % teflon sample line and four impingers
by a sample pump. The first two impingers contain 100 ml of 0.1 N sulfuric acid, the third is
empty, and the fourth contains silica gel. A sampling console controls sample flow rate, and
records sample volume and 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 spectrophotoimeter 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.
6.2 Draft Method 207.1 Test Data

NH; concentration data are summarized in Table 6-1. For each urea test condition, Table
6-1 lists the analytical results, NH; concentration and NH; concentration corrected to 3 percent
O,. Also listed are NH, emission rates calculated based on flow rate data collected during the
test period (Section 7). Copies of NH, analytical reports and field test data sheets are provided
in Appendix F-2 and F-3, respectively.

Table 6-1. NH; Test Data

Analytical | Stack Gas Concentration
Results Stack Gas
Test Condition sample) | (ppm)'| % O, (ppm) (Ib/hr)
——'——‘_'—_.—-—-———_.——.—.‘——___““_————_
Full Load, RGB 3.31 6.6 6.6 12
and Urea On
Mid-load, RGB and 2.07 4.0 4.2 5.5
Urea On

6.3  Draft Method 207.1 QA/QC

Calibration curve results were within Draft Method 207.1 QA/QC requirements; the
correlation coefficient for the 6 point calibration curve was 0.9997, exceeding the 0.9995
requirement. Also, the 40 ug control sample deviated 4.0 percent from the calculated curve,
within the + 5 percent requirement.

Sampling system calibration records are provided in Appendix H.
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SECTION 7

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

Section 7 summarizes stack gas volumetric flow rate sampling procedures and results.
Flow rate measurements were performed during each gaseous constituent concentration test run
per requirements cited in Section 1. An overview of the sampling procedure is provided in
Section 7.1. Stack gas flow rate data are summarized in Section 7.2.

7.1  Volumetric Flow Rate Measurement Procedures

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

For this test series, measurements were taken at 24 traverse points, exceeding the Method
1.1 requirement of 16 traverse points. Traverse point locations are illustrated in Figure 7-1.
Exhaust stack cyclonic flow characteristics were assessed following SCAQMD Method 1.1,
Section 2.4 for mid- and low load test conditions.

In accordance with Method 2.1, a calibrated Type S pitot tube and thermocouple were
used in conjunction with a magnehelic gauge to measure stack gas velocity pressure and
temperature. From these data, the exhaust gas velocity was calculated using standard equations.

Exhaust gas moisture content was measured according to Method 4.1 procedures. Using
a standard impinger train, exhaust gas sample was collected at the center of the exhaust stack.
During test conditions where the urea injection system was in service, moisture data was

obtained from NH, sampling and analysis procedures.
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Figure 7-1. Particulate Test Traverse Point Locations
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Point 4 40 3% inches
Point 3 26 % inches
Point 2 15 % inches
Point 1 4 % inches
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7.2 Volumetric Flow Rate Test Data
Stack gas volumetric flow rate data are summarized in Table 7-1. For each test
condition, 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 G-1 and G-2, respectively. Copies of pitot and magnehelic calibration
records are provided in Appendix H.
Table 7-1. Stack Gas Volumetric Flow Rate Results

Stack Gas Characteristics
Test Condition Moisture Molecular
Flow Rate Content Temperature Weight
(dscfm) (%) ("_i) =(lbllbOmolc)
Full Load, Baseline 660325 - 15.6 [ 250 29.7
Full Load, RGB On 676063 15.9 249 29.7
Full Load, RGB and Urea On 657293 16.4 250 29.7
Mid-load, Baseline 516124 15.3 225 29.7
Mid-load, RGB On 517347 15.6 229 29.7
Mid-load, RGB and Urea On 514175 16.0 230 29.7
Low Load, Baseline 258370 14.7 182 29.6
Low Load, RGB On 262007 15.0 182 29.6

Exhaust stack cyclonic flow characteristics were assessed for mid- and low load test
conditions. The average yaw angle results for mid- and low load test conditions are 7.9 and
zero degrees, respectively, which is below the 20 degree method tolerance. Unstable yaw angles
were observed at some traverse points nearest the stack wall (Point 1) for the mid-load test
condition. Because Point 1 yaw angle measurement results are suspect and probably a result of
air leakage at the port flange connector, Point 1 results were not included in the reported yaw

angle average.
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SECTION 1

INTRODUCTION

1.1  Background
Acurex Environmental was contracted by Southern California Edison Company (Edison)
to conduct emissions source testing per the permit to construct (PTC) No. 261513. The source
requiring emissions testing is Unit No. 3 located at Edison’s Etiwanda Generating Station
(Etiwanda #3). Key information for this project is summarized briefly in Table 1-1.
Table 1-1. Project Summary

Source Tested Southern California Edison Etiwanda Generating Station,
Unit No. 3
Test Location 8996 Etiwanda Avenue

Etiwanda, CA 91739

Test Requested By South Coast Air Quality Management District

Reason For Test Alteration to Unit No. 3: addition of a recirculation gas
by-pass system (RGB)

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
Michael Escarcega (818) 302-4032




This protocol summarizes source test procedures as required by PTC No. 261513, .
Section 2 presents the proposed test matrix. Section 3 describes sampling locations and
procedures. Section 4 summarizes quality assurance (QA) procedures for the proposed test
methods. The referenced PTC is provided in Appendix A. Acurex Environmental’s California
Air Resources Board (ARB) contractor’s certification is provided in Appendix B.




SECTION 2

TEST MATRIX

2.1  Test Matrix

The proposed test procedures are presented in Table 2-1. For each boiler operating
condition, the table identifies the test puaﬁeters, sampling and analysis methods, number of
runs, and sample duration of each run. The test procedures presented in Table 2-1 will be
performed for each of the following boiler load conditions; 50 MW, 100 MW, 200 MW, 275
MW, and 320 MW. Urea emissions testing will only be performed if urea is used in
conjunction with the RGB system. Fuel flow rate, air to fuel ratio, and net boiler output (MW)
data will be recorded for each test condition. All emissions testing will be performed while the
boiler fires natural gas. Particulate.testing will be performed at full load conditions only (320
MW) because redistributing the gas recirculation is not expected to have any impact on
particulate emissions. In addition, previous urea particulate compliance testing on a similar 320
MW unit demonstrated no significant increase in particulate emissions due to the injection of
urea (Reference - Alamitos Unit 4, CARNOT Report No. 84015/R106B215.T).

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.




Table 2-1. Test Matrix

Boiler Operating Sampling Analytical Sample No.
Conditions Test Parameter Method Method Duration | of
(min) Runs
NO,,CO,0, SCAQMD 100.1 *Various 60 1
Moisture SCAQMD 4.1 Gravimetric 30 1
Baseline Flow Rate SCAQMD 1.1-3.1 NA 30 2
YParticulate SCAQMD 5.2 Gravimetric >60 2
ROG SCAQMD 25.2 ‘TCA/FID 30 2
NO,,CO,0, SCAQMD 100.1 Various 60 1
Moisture SCAQMD 4.1 Gravimetric 30 I
RGB Flow Rate SCAQMD 1.1-3.1 NA 30 2
*Particulate SCAQMD 5.2 Gravimetric >60 2
ROG SCAQMD 25.2 TCA/FID 30 2
NO,,C0,0, SCAQMD 100.1 Various 60 1
Flow Rate SCAQMD 1.1-4.1 | Gravimetric 30 2
RGE and Urea *Particulate SCAQMD 5.2 Gravimetric >60 2
Injection ROG SCAQMD 25.2 TCA/FID 30 2
Ammonia Slip/ SCAQMD Draft
Moisture - ~“Method 207.1 Color_i.metric 30 2
*Various:  NO, - chemiluminescence

CO - non-dispersive infared (NDIR)
O, - electrochemical
*SCAQMD Method 5.2 will be performed at full load conditions only (320 MW)
‘TCA/FID - Total combustion analysis/flame ionization detector
‘SCAQMD Draft Method 207.1 for Ammonia and Ammonium Compounds From Stationary Sources
NA - Not Applicable




SECTION 3

SAMPLING LOCATIONS AND PROCEDURES

3.1 Sampling Locations

Extractive and integrated samples will be collected through four sample ports located on
the Etiwanda #3 exhaust stack. A plan view illustrating the port locations is provided in
Appendix C. The stack sampling location has been previously approved following SCAQMD
Chapter X criteria for stratification and flow disturbance. Cross-sectional exhaust stack sampling
locations are identified in Sections 3.2 through 3.6. General stack characteristics at the sampling

port location follows:
Stack diameter 19 feet
Nearest upstream disturbance 3.2 diameters

Nearest downstream disturbance 5.1 diameters

3.2 SCAQMD Method 100.1, Gaseous Constituent Concentration Measurements
Gaseous constituent concentrations present in the sample stream are measured using the
continuous emissions monitoring (CEM) instruments in the Acurex Environmental Mobile
' Laboratory in general accordance with SCAQMD Method 100.1. 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
above the water dew point. The sarﬁple 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 contro} system which meters the sample flow rate through the various monitoring
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instruments. The sample flow rate is controlled using 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
1s recorded by a strip chart recorder and an integrated data logging system. The logging device
records 1 minute averages throughout each test.

Gaseous constituent concentration measurements are measured in general accordance with
SCAQMD Method 100.1 procedures. A leak check is performed prior to testing. Each CEM
instrument is calibrated prior to performing system bias checks. System bias checks are
performed before and after each test. Calibration results are recorded by both the stripchart
instruments and the data logging system.

Extensive gaseous constituent stratification and flow disturbance tests have been
previously performed at this test location following SCAQMD Chapter X guidelines (Reference -
Etiwanda Unit No. 3, CARNOT Report No. 81915/R148B402.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 RGB and urea injection systems should have a negligible
impact on gaseous stratification, Edison and Acurex Environmental propose the following for
non-particulate tests:

(1) conduci 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
NO,, 0,, CO, ROG, ammonia, and moisture measurements for the RGB
and RGB/urea test conditions at each load
(3) if stratification is greater than 10 percent, sample gas will be collected
along an 8-point traverse for the parameters identified above
CEM data are permanently recorded on multichannel strip chart recorders; in addition,
a data logging system records 1 minute average constituent concentrations. The data stored in
the logging system is downloaded and used tb derive emissions results. NOy and CO emission
data are corrected to 3 percent Q,, 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 is used for the

correction,




Table 3-1. Continuous Emissions Monitoring Instruments .

NOy, CHEMILUMINESCENT ANALYZER—THERMO ELECTRON MODEL 10A

Response Time (0-90%)

Zero Drift
Linearity
Accuracy
Output -
Range

Sensitivity

1.5 sec—NO mode
1.7 sec—NOy mode

;‘ Negligible after 1/2 hour warmup

+1% of full scale
+1% of full scale
0-10Vv

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

0.1 ppm

O, ANALYZER, FUEL TYPE—TELEDYNE MODEL 326A
Response Time (0-90%) 60 sec

Accuracy

Output
Range

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

0-100 mV
0-5, 0-10, and 0-25% O,

CO INFRARED ANALYZER—HORIBA MODEL PIR 2000
Response Time (0-90%) 5 sec

Zero Drift
Span Drift
Linearity
Resolution
Output
Range

== —————

*+1%

+1%

1%

Less than 1% of full scale
0-100 mV

0-500, 0-1500, 0-2500




C,=(C-C) Coe @-1)

Cﬂ - CO
where:
fﬂ = Effluent gas concentration, dry basis, ppm
C = Average gas concentration indicated by gas analyzer, dry basis ppm
Cr = Actual concentration of the upscale calibration gas, ppm
C. = Average of initial and final system calibration bias check responses for the upscale
calibration gas, ppm
CO

= 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 selecting the proper traverse points, while Method 2.1 provides the
methodology for performing the actual traverse. The exhaust gas molecular weight is
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 these data, the exhaust gas velocity is calculated using standard equations.

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

sample gas will be collected at a rate less than 0.75 cubic foot per minute.
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3.4 SCAQMD Method 5.2, Particulate Emissions Measurements

SCAQMD Method 5.2 is used to measure flue gas particulate concentration and emission
rates. A sample is withdrawn isokinetically from the source. Particulate matter and condensible
material (such as water vapor, organic compounds, and/or sulfuric acid) are collected in
impingers and on a glass fiber filter maintained at 248 +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 goose-necked, sharp-edged nozzle attached to a stainless steel
probe. A stainless steel sheathed Type K thermocouple (TC) is used to measure stack
temperature, while a stainless-steel S-type pitot and magnehelic gauge is used to measure stack
gas velocity. The impingers are placed in an ice bath to maintain the sample gas temperature
exiting the last impinger at 60°F or less. The first two impingers contain deionized water, the
third impinger is empty, and the fourth impinger contains silica gel.

An air-tight pump equipped with a bypass and a shut-off valve maintains a controlled
sample flow rate through the system. Sample flow rate is measured using a sharp-edged orifice
with upstream and downstream pressure taps. The sample volume is measured using a dry gas
meter. '

All measurement devices (TC, TC readout, nozzle, pitot, balance for weighings, dry gas
meter, orifice; and magnehelic gauges) are calibrated using National Bureau of Standards (NBS)
traceable or equivalent techniques. The sample is collected isokinetically at each sample point
by adjusting the sample flow rate according to the stack gas velocity and temperature conditions
measured at that point.

The flue gas is sampled during the test at selected discrete sample points at a cross section

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

24 equal areas, and the sample is collected at the centroid of each equal area. This method is

used to obtain a representative particulate sample across the stack cross section.
Pre-test and post-test leak checks are conducted for the sample train and pitot lines. The

probe, sample line, and impingers are capped for return to the recovery area.
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3.5 SCAQMD Draft Method 25.2, ROG Measurements

ROG exhaust gas concentrations will be determined as per SCAQMD Method 25.2. A
copy of this method is submitted in Appendix D. This method requires duplicate exhaust gas
samples to be withdrawn at a constant rate and collected in Tedlar bags. Draft 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.

As specified by Draft Method 25.2, the integrated samples are analyzed via TCA/FID.
In this procedure, an aliquot of the sample gas is injected into a gas chromatograph/flame
ionization: detector (GC/FID) unit which separates the CO, carbon dioxide (CO,), and methane
from the ROG present in the sample stream. The methane concentration is determined by the
FID. The GC is then back-flushed to recover the ROG, which 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 Truesdail Laboratories, Tustin,
California, within 72 hours following sample collection.
3.6 SCAQMD Draft Method 207.1, Ammonia Slip Measurements

i
11

' 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 submitted 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 for 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 or hydrochloric acid (i.e. the absorbing
solution). The probe wash will be added to the impinger catch and rinsate for
analysis.

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

® Exhaust gas will be collected at a single point in the stack. The sampling point will
be located within a 3 foot radius of the center of the stack.

Ammonia slip analyses will be performed as specified in the draft method.

12




SECTION 4

ACUREX ENVIRONMENTAL QUALITY ASSURANCE PROCEDURES

There are several intéma] 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. QA procedures for SCAQMD Method 100.1 are discussed in Section
3.1
4.1 Internal QA Auditing and Data Validation Procedures

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

sample recovery and 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 chemistry
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 the sample in an appropriate work area using sample containers
appropriate to the method

® Collection of all completed field data sheets by the Project Engineer
® Sample identification using a two part sample label; each part is stamped with the

same sample identification number. The large label is affixed to the sample and the
small label is affixed to the field data sheet

13




e Completion of the chain of custody (COC) forms, which identify the sample type,
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 the 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 project engineer.
4.3 - QA Samples

In addition to 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.-

14
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Legal Owner
or Operator; SO. CALIFORNIA EDISON COMi
. P. 0. BOX 800 )

ROSEMEAD, CALIPORNIA 91770
ATTN: PETER R, WELSING

Equipment Location: 8998 ETTWANDA AVENUE, ETIWANDA, CA. 91739

The equipment deseribed below and as shown on the approved plans end spwﬁcaﬂm arc subject to the
apecial condition, or conditlang listed.

Eqnipment Dascription: '

ALTERATION TO AN EXISTING UTILITY BOILER NO. 3, PERMIT NO. 11202B, ﬁ? THE ADDITION
OF A RECIRCULATION (GAS BYPASS (RGB) SYSTEM:

1) A 45 FEET LONG BYPASS DUCT INSTALLED BETWEEN THE RECIRCULATION
DUCT AND THE PRIMARY AIR DUCT.

2) A BYPASS DAMPER LOCATED IN THE BYPASS DUCT.
Cooditions:

1 OPERATION OF THIS BOILER SHALL BE CONDUCTED IN COMPLIANCE WITH ALL THE

DATA, DRAWINGS, AND SPECIFICATIONS SUBMITTED WITH THE APPLICATION FOR
ETIWANDA UNIT 3 UNLESS OTHERWISE NOTED BELOV,

2. THIS BOILER SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD 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 ON. SUPPLIED AT THE BURNERS OF THIS BOLLER SHALL CONTAIN 023
PERCENT OR LESS SULFUR BY WEIGHT.

5,  THE MAXIMUM CONCENTRATION OF OXIDES OF NITROGEN (NO,) Emssmns AT
THE EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEED 110 PPM
WHEN FIRING NATURAL GAS AND 200 PFM WHEN FIRING FUEL OIL, DRY AND
CORRECTED TO 3% OXYGEN (Oy).

THESE NOy LIMITS ARE VALID THROUCH THE ENTIRE PERMIT TO CONSTRUCT

PHASE, SU'BSEQU'ENT NOy LIMITS WILL BE ESTABLISHED AT THE PERMIT TO
OPERATE PHASE DEPEN’DING ON SOURCE TESTING RESULTS.

ORIGINAL
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SOUTH COAST AR QUALITY MANAGEMENT DISTRICT
21865 East Coplay Drive, Dlamond Bar, CA 91765

PERMIT TO CONSTRUCT
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THE MAXIMUM CONCENTRATION OF CARBON MONOXIDE (CO) EMISSIONS, AT THE
EXHAUST STACK, AVERAGED OVER ONE HOUR, SHALL NOT EXCEED $00 PPM WHEN
FIRING NATURAL GAS AND 500 FPM WHEN FIRING FUEL QIL, DRY AND CORRECTED
TO 3% OXYGEN (03).

THESE CO LIMITS ARE VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT
PHASE. SUBSEQUENT CO LIMITS WILL BE ESTABLISHED AT THE PERMIT TO
OPERATE PHASE DEPENDING ON SOURCE TESTING RESULTS,

ONCE THE INSTALLATION AND TESTING OF THE RECIRCULATION GAS BYPASS (RGB)
SYSTEM HAS BEEN COMPLETED, THE SOUTHERN CALIFORNIA EDISON (SCE) SHALL
SUBMIT TO THE DISTRICT BY DECEMRBER - 30, 1992, A FINAL REPORT CONSISTING OF
THE FOLLOWING INFORMATION:

A)°  ADETALLED DESCRIPTION OF HOW THE RGB MODIFICATION HAS REDUCED
NOy AND THE AMOUNT OF NO, REDUCTION ACHIEVED OVER THE FULL
BOILER LOAD RANGE OF OPERATION, .

B) A QUANTITATIVE ANALYSIS DISCUSSING THE EFFECT OF THE INSTALLATION
RGE SYSTEM ON THE EMISSIONS OF CO, NO,, ROQ, AND PARTICULATE
MATTER AT VARIOUS BOILER LOADS AND OPERATING CONDITIONS, THIS
ANALYSIS SHALL INCLUDE SOURCE TESTS CONDUCTED UNDER THE
FOLLOWING CRITERIA:

N SOURCE TESTING SHALL BE CONDUCTED WITHIN €0 CALENDAR DAYS
AFTER NORMAL OPERATION OF THIS BOILER HAS BEEN
ESTABLISHED, BUT NO LATER THAN 180 DAYS AFTER INTTIAL START-
UP OF THE BOILER.

I THE SOURCE TEST SHALL MEASURE CQ, NO,, AND O, BY USING
DISTRICT METHOD 100.1; ROG BY USING DISTRICT METHOD 25.1; AND
PARTICULATE MATTER BY USING DISTRICT METHOD §.1.

M THE SOURCE TESTS FOR MEASURING CO, NO, ©Oj ROG, AND
PARTICULATE MATTER SHALL BE CONDUCTED AT BOILER LOADS OF
50 MW, 100 MW, 200 MW, 275 MW AND 320 MW WHEN THE RG3B IS IN
OPERATION AND WHEN THE RGB IS NOT IN OPERATION, THE
SAMPLING TIME AT EACH LOAD SHALL BE AT A MINIMUM FOR ONE
CONSECUTIVE HOUR. :

IV) A SOURCE TEST PROTOCOL SHALL BE SUBMITTED TO THE DISTRICT
NOT LATER THAT 45 DAYS BEFORE THE PROPOSED TEST DATE AND
SHALL BE APPROVED BY THE DIRECTOR OF ENGINEERING BEFO
THE §7 URCE TESTS COMMENCE.,

al-ls Rl IN.Y
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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 BACH TEST LOAD: -

b FUEL FLOW RATE (MMSCP/HR FOR GAS AND GAL/HR FOR OLL)
AT EACH LOAD,

b) AIR/FUEL RATIO AT EACH LOAD,

o) FLUR OAS FLOW RATE (MMSCF/HR) AT EACH LOAD,

d MOISTURE CONTENT (%) AT EACH LOAD, )

€) BOILER EXHAUST STACK TEMPERATURE (°F) AT EACH LOAD,

) BOILER OUTPUT (NET MW) AT EACH LOAD, :

VO) 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 CORRECTED TO 3% OXYGEN.

C) A QUANTITATIVE ANALYSIS OF NO; AND CO EMISSIONS BEFORE AND AFTER
THE INSTALLATION OF THE RGB WHILE FIRING NATURAL GAS AND FIRING
FUEL OIL, (IF FUEL OIL IS AVAILABLE). SUCH AN ANALYSIS SHALL COMPARE
THE NOy AND CO 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
TNJECTION SYSTEM. EACH DAY OF OPERATION SHALL BE FOR A TWENTY-
FOUR (24) HOUR PERIOD. THE AVERAGE UTILITY BOILER LOAD SHALL
ACCOMPANY EACH NO, AND CO DATA POINT. THE DATA SHALL BE
SUBMITTED IN TABULAR FORM CONTAINED ON A 3.5" DISKETTE THAT 1§
FORMATTED FOR LOTUS 123.

i \F THE UREA INJECTION SYSTEM 1S OPERATED IN CON!IUNCTION WITH THE RGB
SYSTEM, THE MAXIMUM CONCENTRATION OF AMMONIA (NH3) SLIP AT THE
EXHAUST DUCT, SHALL NOT EXCEED 20 PPM, CORRECTED TO 3% DRY OXYGEN (05)
AND :;V'RRAGED OVER ONE HOUR, FOR BOTH GASEOUS FUEL AND FUEL OIL

THIS NH3 LIMIT IS VALID THROUGH THE ENTIRE PERMIT TO CONSTRUCT PHASE. A
SUBSEQUENT NH; LIMIT WILL BE ESTABLISHED AT THE PERMIT TO OPERATE PHASE
DEPENDING ON SOURCE TESTING RESULTS,

9. IF THE UREA INJECTION SYSTEM 1S OPERATED IN CONJUNCTION WITH THE RGB
. SYSTEM, THE CONCENTRATION OF UREA IN THE UREA/WATER SOLUTION
INJECTED INTO THIS UTILITY BOILER SHALL CONTAIN NO MORE THAN THIRTY-FIVE 2
(50) PERCENT UREA BY WEIGHT. -
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IF THE UREA INJECTION SYSTEM IS OPERATED IN CONJUNCTION WITH THE RGB
INJECTION SYSTEM, THE UREA/WATER SOLUTION RATE OF INJECTION INTO THIS
BOILER SHALL NOT EXCEED THIRTY (30) GALLONS PER MINUTE {GPM) FOR EACH
OF THE THREE INJECTION LOOPS.

IF THE UREA INJECTION SYSTEM IS OPERATED IN CONJUNCTION WITH THE RGE
SYSTEM, THE OPERATOR OF THiS UTILITY BOILER SHALL INSTALL FLOW METERS
THAT MEASURE THE UREA/WATER SOLUTION FLOW RATE IN GALLONS FER
MINUTE. .

IF THE UREA INJECTION SYSTEM IS OPERATED IN CONJUNCTION WITH THE RGB
SYSTEM, THE OPERATOR OF THIS UTILITY BQILER SHALL MAINTAIN RECORDS OF
THE CONCENTRATION OF UREA IN THE UREA/WATER SOLUTION AND THE
UREA/WATER SOLUTION INIECTION FLOW RATES FOR THE VARIOUS BOILER
LOADS. THE MANNER OF RECORD KEEPING SHALL BE APPROVED IN WRITING BY
THE DIRECTOR OF THE COMPLIANCE DIVISION, ALL RECORDS SHALL BE RETAINED

FOR A PERIOD OF TWO YEARS AND BE MADE AVAILABLE TO DISTRICT PERSONN%

UPON REQUEST.

TF THE UREA INJECTION SYSTEM 1S OFERATED IN CONJUNCTION WITH THB RGB
SYSTEM, 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 RGB SYSTEM HAS BEEN
COMFLETED AND IF THE UREA INJECTION SYSTEM IS OPERATED IN CONJUNCTION
WITH THE RGB SYSTEM, SCE SHALL SUBMIT TO THE DISTRICT BY DECEMBER 30, 1992,
A FINAL REPORT CONSISTING OF THE FOLLOWING INFORMATION:

A) A DESCRIPTION OF HOW THE UREA/WATER SOLUTION FLOW 1§
CONTROLLED AND REGULATED WHEN USED IN CONJUNCTION WITH THE
RGB SYSTEM FOR VARIOUS BONLER LOADS.

B) A QUANTITATIVE ANALYSIS OF THE EFFECT OF UREA INJECTION ON THE
EMISSIONS OF CO, NOp, NHs, ROG, AND PARTICULATE MATTER AT WHEN
USED IN CONJUNCTION WITH THE RGB SYSTEM AT VARIOUS BOILER LOADS.
THIS ANALYSIS SHALL INCLUDE SOURCE TESTS CONDUGTED UNDER THE
FOLLOWING CRITERIA:

1) SOURCE TESTING SHALL BE CONDUCTED WITHIN 60 CALENDAR DAYS
AFTER NORMAL OPERATION OF THIS BOILER HAS BEEN ESTABLISHED
WITH ITS ASSOCIATED UREA INJECTION SYSTEM, BUT NO LATER

ASSOCIATED UREA INJECTION SYSTEM.,

THAN 180 DAYS AFTER INITIAL START-UP OF THE BOILER WITH ITS.

ORIGINGAI
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U) THE SOURCE TEST SHALL MEASURE CO, NOy AND O; BY USING
DISTRICT METHOD 1003; ROG BY USING DISTRICT METHOD 251;
PARTICULATE MATTER BY USING DISTRICT METHOD 5.1; AND NHj
SAMPLE EXTRACTION BY USING EPA METHOD 17 AND NH;3 ANALYSIS
BY USING EPA METHOD 350.2.

Iy  THE SOURCE TESTS FOR MEASURING COQ, NO,, Oz ROG, NHy AND
PARTICULATE MATTER SHALL BE CONDUCTED AT BOILER LOADS OF
50 MW, 100 MW, 200 MW, 275 MW AND 320 MW WHEN THE UREA
INJECTION SYSTEM 1S USED IN CONJUNCTION WITH THE RGB SYSTEM.
THE SAMPLING TIME AT EACH LOAD SHALL BE AT A MINIMUM FOR
ONE CONSRCUTIVE HOUR. ‘ :

IV) A SOURCE TEST PROTOCOL SHALL BE SUBMIITED TO THE DISTRICT
NOT LATER THAT 4§ DAYS BEFORE THE PROPOSED TEST DATE AND
SHALL BE APPROVED BY THE DIRECTOR OF ENGINEERING BEFORE
. THRE SOURCE TESTS COMMENCE.

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

V) DURING SQURCE TESTING, THE FOLLOWING DATA SHALL BE
COLLECTED FOR EACH TEST LOAD WHEN THE UREA INYECTION
SYSTEM IS USED IN CONJUNCTION WITH THE ROB SYSTEM !

2) FUEL FLOW RATE (MMSCF/HR FOR GAS AND GAL/HR FOR OIL)
AT BACH LOAD,

b) AIR/FUEL RATIO AT EACH LOAD,

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

d) UREA INTECTION FLOW RATE (GAL/HR) AT EACH LOAD,

t) UREA CONCENTRATION (%) BY WEIGHT AT EACH LOAD

g MOISTURE CONTENT (%) OF THE FLUE GASES AT EACH LOAD,

) BOILER EXHAUST DUCT TEMPERATURE (°F) AT EACH LOAD,

b) BOILER OUTPUT (NET MW) AT EACH LOAD,

VI) THE SOURCE TEST REPORT SHALL PRESENT ALL EMISSION DATA IN
UNITS OF POUNDS FER HOUR (LB/HR), AND PARTS PER MILLION
(PPM), ON A DRY BASIS AT 3% OXYGEN,
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C) A QUANTITATIVE ANALYSIS OF NO, EMISSIONS BEFORE AND AFTER THE
INSTALIATION OF THE RGB SYSTEM %"H.EN USED IN CONJUNCTION WITH THE

RGB SYSTEM WHILE FIRING GASEQUS FUEL AND FIRING FUEL OIL (IF FUEL
OLL IS AVAILABLE) SUCH AN ANALYSIS SHALL COMPARE THE NOy
EMISSIONS DATA, IN PPM (DRY CORRECTED TO 3 PERCENT OXYGEN), OVER A
ONE HOUR BRASIS, 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 UTIITY BORER LOAD SHALL ACCOMFANY BACH NO; DATA
POINT. THE DATA SHALL BE SUBMITTED IN TABULAR FORM CONTAINED ON
A 35 DISKETTE THAT IS FORMATTED FOR LOTUS 123.

15, THE OWNER QR 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
APPLIED SCIENCE AND TECHNOLOGY DIVISION TO DEMONSTRATE COMPLIANG
WITH THE DISTRICT-WIDE DAILY LDMITS AS STIPULATED IN RULE 1135.

Approval or denial of this application for permit to operatc the sbove squipment will be mede after an
fespection to determine if the equipment Bas been constructed in accordanes with the approved plans and
specifications and if the equipment can be operated in complianee with all Rules of the Sowh Coast Alr Qualiey

Maonsgement District.

Please notify D. W, STROUD at 714/396-2526 whea ¢cnstruction of equipment is complete.

This Permit to Conseruct is based on the plans, specificatinns, and data submitted as it pertains to the release of
8ir contaminunts ngd coatrol measures or reduce air contaminants. No approval or opinion eoncerning safery
and other faciors in design, construction or operation of the equipment Is expressed or implied. :

This Permit to Constroct shall serve as a tecaporary Permit to Operate provided the Executive Officer is iiven
prior notice of nuch inteat to operate.

This Permit 1o Comstruct will bscome {nvalid if the Permit to Opcrate is denled or if this application is
cancelled. THIS PERMIT TO CONSTRUCT SHALL EXPIRE ONB YEAR FROM THE DATE OF

ISSUANCE unless an extcrsion is granted by the Executive Officar. .
A h /éaa,
By

DORRES M. RAILEY

Prindpa) Office Axsistant
DMB/eb

ARICINAL
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

APPLIED SCIENCE & TECHNOLOGY"
SOURCE TESTING & ENGINEERING BRANCH

PROTOCOL REVIEW
S/TLD.: . P72
COMPANY: Southemn Californiz Edison
. e P.O.BoxB800 -

Roscmcad, CA 91778

EQUIPMENT: Etiwanda Boiler #3
(A/N261513) . -

LOCATION: §998 Etiwanda Avenue
Etiwanda, CA 91739

EVALUATE: NOx, CO, O3, ROG, Particulate Matter
REQUESTOR: Ben Shaw/ Darren Stroud

TYPE EVAL: CEMS - CEMS — CEMS
® ' O g O pror. U mep
ERF. . :

(z] pror J wrerr 01 °

C The documant indicated above has beeh reviewed by the Evaluations Unit staff-and
has been determined to contain sufficient information, as lFrasemcd (sec
Discussion/ Remediation below for specific instructions,

[ “The document indicased above has beza reviewed by the Evaluations Unit staff and
has been determined to contain insufficient information, or requires further
explanation, in the following area(s) (see complete Discussion emed]anon below):

Completeness of Appﬁc:tionj?ro;oml/li:port.

Representativeness of Data & Process. -

Rule/Permit Fulfillmoeat.

Sampling & Analytical Methods.

Quality Assurance

Calculations.

AEREIR AR ARN
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SEP 13 93 11:48 FROM ST SOURCE COMPL-FIFTH PAGE . Bad
PROTOCOL REVIEW . PAGE 2 OF 6 .
DISCUSSION
Representativenessof Data & Frogess
1) Procedures and schedule for calibrating [permoccdples, pressure measurement
OK devices, pitot tubes, and gas meters shall in accordagce with Chapter Il of the
District ¢ce Test Manual. ' o )
b T 2) Acurex offers to test for particulates at-full load conditions only since gas
/ I - recirculation redistribution and urea injection is not expected to impact particulae
L emissions, It is the District’s experience however, that urea injection may cause
D4 excessive pacticulate emissions. Particulate measurements shall be measured at

each test copdition as required by the Permit Conditions.

0 (- 3) NOx,CO, O, and ROG shall be sampled concurrently. Moisture content shall be )
measuted during the gas sampling. : '

ﬂ[ < . 4) 'The sensitivity of the dszcrcnua.l pressure g}uge for the velocity measurement

device shall conform with Section 2.1.2 of District Method 2.1,
. AP < .05

5 Tilie protocol does not test for NOx and CO District Permit limits when firing fuel
o N - . P .
6) ROG and ammonia slip measurements shall be sam&ﬂcd for ana consecutive bour
5K to satisfy Permit Condition 7.B.IiL ratber than for 30 minutes as proposed by the
protoco '
¥ 7 ROQG sball be sampled using SCAQMD Method 25.1 o satisfy Permit Condition

' K 7.B.11, rather than using SCAQMD Draft Method 25.2 a5 proposea by the

protocel. In addition 10 ROG, the gas sample shall be analyzed and reported for
carbon dioxide and carbon monoxide as outlined by SCAQMD Method 25.1.

Sampling & ethods
>  8) Exhaust flow shall be calculated using the Flue Facror Method (Diswrict Source
( - Test Manual, Chaprer 10, Section 2). Reference point velocities shall be recorded
. at five mimite intervals. '

A K 5) The District requires a swict adhcrenée, rather than a "general™ accordance, to
o SCAQMD Method 100.1

OK 10) Since ammonia is preseat in the exhaust, a molybdenum NO; to NQ converter will
be necessary.

2, -_w,f_"a,:.f.w\/%“’j‘"l'l) ' The method for Jetenmining stratification, accorciing to District Procedures.
20 m'f’r requires 48 points for stacks greater than 107.6 ft* In cross sectional area. The

o 4f  sampling proceduse of alternating between a traverse point and a samupling point is

L 2kt e

&CT 13 '93 14:42 818 322 9730 PAGE . 825




OCT7-13 '93 16:26 FROM ACUREX ENUVIRONMENTAL TO 13032710205 FAGE . 007

10/13/63  14:42 $318 302 8730 SCEEP KR fAceo7
SEP 13 'S83 11:47 FROM ST SOQOURCE COMPL~FI1FTH PAGE . R85
PROTOCOL REVIEW PAGE 3 OF §

. . tobeobserved. Refer to District Source Test Manual, Chapter 10, Scction 13) for
: WJ g b.fv"' sampling and calculation procedures. N

o) 12) Ineaddition 1o tes g for stratification, a test for the absence of cyclo:;ic flow

: 13)

should be performed per District Method 1.1.

Should satification using the above method prove 10 be greater than 10 peroent.'
gaseous concentrations may be calculated on a weighted average basis, but only in
the absaeﬁu of cyclonic flow. For example, the following procedure would be
acceptable: -

At every traverse point, the concentration of each gaseous constituent (excluding
moisture) and velocity will be determined., Moisture may be determined at each
point by the following relation: '

1 .
GoH0 = [1 - ] x 100

- 1 + 0.018 (%CO3 + %CO)

The total mass flow rate of the constituent may then be calculated by :
Lbs/hr = (1583 x 10°7)(MW) £ (Flow);(ppm);

where "i* deaotes a traverse point, and "Flow” is flue factor corrected flow
in units of dry standard cubic feet per minute.

If average flow rate is detcrmined by dividing the summation of the traverse flow
rates by the nmumber of traverse poins, then the average concentraton is
calculated by:

Tota} Mass Flow Rate

Avgppm =

- - (LS83x 103)(M\V)(Airg Flow Raie)

). 314) _ For particulate sampling using District Method 5.2, the glass fiber ﬁi;cr isto be
. '*, maintained between %-%F, rather than 248 + 25°F as specified in the
protocol ..

/7 15) Permit Condition 14.ATI requires EPA Method 17 for sampling ammonia. o
: Traverse sampling however, is not required for non-stratified conditions.
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The District requircs continuous gas menitoring equiprment employing sample extraction

S and conditioning, and electronic detaction, to be oqngucted sn'fglly according ro District
Method 100.1, with the emphasis upon representativaness, documentation, and quality
sssurance. This includes, in part:

. J/ d /< 1. Go apalyzers st meet minimum acceptable standards for method of detection,

sensitivity, noise, precision, linearity, and interference (sec TABLE 100.1-1 fo