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SECTION 1.0

INTRODUCTION

Carnot was contracted to conduct a series of emissions tests on Unit 4 at the Alamitos Generating

Station for Southern California Edison (SCE). Carnot conducted testing to comply with South Coast Air
Quality Management District (SCAQMD) Permit A/N 240354,

A test program was conducted to quantify the effect of urea injection on various stack emissions

as stated in the permit to construct. Emissions tests were performed on Alamitos Unit 4 for the

following:

NO,, CO, and O,

ROG as non-methane hydrocarbons
Particulates

NH,

Emissions testing was conducted by Edward J. Filadelfia, Bhaskar Chandan, Robert Madrigal and
John Peterson of Carnot, on September 14, 15, 18, 19, 20 and 28, 1992. Mr. Barry Novedvorsky and
Mr. Mike Escarcega of SCE coordinated the testing.

SCE1A-10840/R 106B956.T 1 cARNOT



TABLE 1-1
EMISSIONS TEST RESULTS SUMMARY
ALAMITOS UNIT 4
SEPTEMBER, 1992

m

NET LOAD 253 MW NET LOAD 152 MW NET LOAD 70 MW
Parameter Urea Off Urea On Urea Off Urea On Urea Off Urea On
NO, ppm 69.9 61.7 35.2 33.0 26.8 24.9
NO, ppm @ 3% O, " 66.7 58.9 34.6 32.6 38.2 34.8
CO ppm @ 11.6 8.6 0.0 0.0 29.5 26.8
CO @ 3%0, 11.1 8.2 0.0 0.0 41.9 37.5
Methane, ppm ND<I.0 ND<1.0 ND<1.0 ND<1.0 <12 13.0
TNMHC as CH,, ppm ND<1.0 ND<1.0 11.3 9.8 9.3 9.6
Particulate, 1b/hr .45 3.37 3.15 2.68 1.38 -G
Gratn loading, gr/dscf 0.0006 0.0006 0.0009 0.0007 0.0004 -&
Total urea flow 0.0 1.2 0.0 0.8 0.0 0.3
NH, Slip
ppm - 7.8 - 5.6 - 6.4
rpm @ 3%0,° - 9.0 - 6.9 - 12.6

m

1) Carmot CEM Data.
2} Oxygen for correction from portable O, meter.
3) Test result invalid, see discussion in Sectjon 3.1

Notes: ND < indicates that this species was not detected.
< indicated that this species was detected in at least one but not all samples.

SCE1A-10840/R106B956.T ) O\RﬁOT



¥ SECTION 2.0

,Hl} BOILER DESCRIPTION

Alamitos Generating Station Unit 4 is one of six similar Combustion Engineering inverted
tangentially-fired boilers in the SCE system. Unit 4 is rated at 320 net MW. The boilers are fired from
the top and consist of the three tiers of burners with eight burners in each tier. Each burner contains one
oil gun and two gas injectors. Each unit is divided into two furnaces by a division wall, with burners
in each of the four corners to provide the "tangential” firing.

The boilers are equipped with burner tilts, which can be varied from the horizontal to 10 degrees
up and 30 degrees down. All three burners in a furnace corner are controlled by one mechanism, with
all the burners in a furnace set at the same position. Combustion air is supplied by two forced draft fans
through primary and secondary air ducts. The primary air ducts supply air only to the immediate vicinity
of the burners. The secondary air is introduced above and below each burner. Air flow to individual
burners is controlled by dampers. Existing controls regulate the position of all the primary and secondary
dampers separately. Each unit has two flue gas recirculation (FGR) fans that mix flue gas with the

secondary air supply. The furnace is operated under positive pressure.

SCE1A-10840/R 106B956.T 3 cARNOT



SECTION 3.0

TEST DESCRIPTION

3.1 TEST CONDITIONS

The demonstration tests were conducted at two conditions and at three loads. Full load (320
MW) was not tested on Unit 4 due to operating load limits imposed by tube leaks. Condition one was
with urea off and condition two was with optimum urea injection. Duplicate tests were performed at each
of the following net loads: 70, 152 and 253 MW. All tests were performed with the boiler fired on
natural gas fuel. The initial "urea on" ammonia slip, gaseous emission and particulate tests conducted
at 70 MW on September 18 -19 were considered invalid due to the incorrect installation of the urea
injection nozzles on the east side of the unit. This was discovered several days after completion of the
tests during an inspection. Ammonia slip and gaseous concentrations tests at 70MW were repeated on
September 28, 1992, The particulate tests at 70 MW could not be repeated due to time constraints
imposed by the unit’s scheduled annual outage. The test matrix and unit operating data are outlined in
Tables 3-1 and 3-2. Test conditions were established by SCE personnel, and unit data was collected by

Carnot and SCE personnel.

3.2 SAMPLE LOCATIONS

The particulate sampling was performed in the exhaust duct located between the air preheater
(APH) and the stack. Samples were drawn from six ports with seven points each. This resulted in a total
of 42 points per duct as shown in Figure 3-1. '

Ammonia and hydrocarbon sampling was performed at the same locations as the particulates.

All gaseous testing (NO,, CO and O,) was performed on the hot (inlet) side of the APH, with

an 8-point sampling grid on both the east and west ducts (16-point total).

33 TEST PROCEDURES
The test procedures used for this program are in Table 3-3. Descriptions of standard procedures
are included in Appendix A. Additional information and modifications to standard procedures are

presented in the following section.

SCE1A-10840/R 106B956.T 4 CARﬁOT



TABLE 3-1
TEST MATRIX SCE ALAMITOS UNIT 4
SEPTEMBER 1992

Test Date Time Type of Test Load MW  Urea Injection
Status

1-4-PM 9/14/92 120871603 Particulate 253 - Off
2-4-PM 9/15/92 0650/0924 Particulate 253 - Off -.
2A-4-CEM 9/15/92 0845/0915 NO,, CO 253 . Off
2A-4-NH, C 9/15/92 0840/0910 Ammonia 253 Off
2A-4-HC 9/15/92 0840/0910 Hydrocarbon 2530 - - Off
2B-4-CEM - 9/15/92 0948/1018 NO,; CO -253 - Off
2B-4-NH, 915192 0943/1013 Ammonia - 253 . Off . o
2B-4-HC 9/15/92 0983/1013 Hydrocarbon 253 . . Off
3-4-PM 9/15/92 1122/1358 ‘Particulate 253 " Oon
3-4-CEM 9/15/92 1245/1315 .  NO, CO . .-:253.. ... Om...
3-4-NH, 9/15/92° 1245/1315 Ammonia. ass T Tom
3-4-HC . 9/15/92: 1245/1315 -~ - Hydrocarbon:: - i +253: i O o
4-4PM C9nsier 1432/1652 Particulate T25
4-4-CEM 9/15/93 1547/1617 No,, CO 253 )
4-4-NH, onsiez. 1547/1617 ~  Ammonia 253 Om. .
4-4-HC 9/15/92 1547/1617 Hydrocarbon 253 . Onl -
5-4-PM 9/18/92 2200/0017 Particulate 70 Off
5-4-CEM 9/18/92 2325/2355 NO,, CO 70 Off
5-4-NH, 9/18/92 2325/2355 Ammonia 70 Off
5-4-HC 9/18/92 2345/2355 Hydrocarbon 70 Off
6-4-PM 9/19/92 0100/0317 Particulate 70 off
6-4-CEM 9/19/92 0215/0245 NO,, CO 70 Off
6-4-NH, 9/19/92 0215/0245 Ammonia 70 Off
6-4-HC 9/19/92 0225/0245 Hydrocarbon 70 Off
7-4-PM 9/19/92 0400/0617 Particulate 70 On
7-4-CEM 9/19/92 0500/0530 NO,, CO 70 On
7-4-NH, 9/19/92 0500/0530 Ammonia 70 On
74-HC 9/19/92 0505/0925 Hydrocarbon 70 On
8-4-PM 9/19/92 0650/0940 Particulate 70 On
8-4-CEM 9/19/92 0805/0835 NO,, CO 70 On
8-4-NH, 9/19/92 0800/0830 Ammonia 70 On
8-4-HC 9/19/92 0805/0825 Hydrocarbon 70 On

(Continued)
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TABLE 3-1 (Cont’d)
TEST MATRIX SCE ALAMITOS UNIT 4
SEPTEMEBER 1992

e

Test Date Time Type of Test Load MW  Urea Injection
Status

9-4-PM 9/19/92 2133/2350 Particulate 152 Off
9-4-CEM 9/19/92 2230/2300 NO,, CO 152 . . Off
9-4-NH, 9/19/92 2230/2300 Ammonia 152 Off
94-HC 9/19/92 2240/2300 Hydrocarbon 152 Off
10-4-PM 9/20/92 0027/0248 Particulate 152 Off
10-4-CEM 9/20/92 0145/0215 NO,, CO 52 Off
10-4-NH, 9/20/92 0145/0215 Ammonia 152 L Off
10-4-HC - 9/20/92 0150/0210 Hydrocarbon 152 Off
11-4-PM 9/20/92 0331/0548 Particulate 152 .  On
11-4-CEM . .9/20/92 - 0445/0315 NO,CO. = 152 o G
11-4-NH, 9/20/92 044870518 © Ammonia 1527
114-HC: "~ . 9/20/92° . . 0453/0513 = Hydrocarbon - . - ‘1527 EnOn e
124-PM 9/20/92" 0630/0852°  Patticulate 152 oo
12-4-CEM 9/20/92 0700/0730 NO,, CO Crh1s2 T o
12-4-NH, 9/20/92 6700/0730 Ammonia sz
12-4-HC 9/20/92 0710/0730 " MHydrocarbon . 152 ..«
13-4-CEM 9/28/92 0510/0540 NO,, CO 70 On
13-4-NH, 9/28/92 0450/0521 Ammonia 70 On
13-4-HC 9/28/92 0412/0544 Hydrocarbon 70 On
14-4-CEM 9/28/92 0612/0642 NO,, CO 70 On
14-4-NH, 9/28/92 0555/0627 Ammonia 70 On
14-4-HC 9/28/92 0615/0635 Hydrocarbon 70 On
15-4-CEM 9/28/92 0713/0743 NO,, CO 70 Off
15-4-NH, 9/28/92 0720/0750 Hydrocarbon 70 Off
16-4-CEM 9/28/92 0800/0830 NO,, CO 70 off
16-4-HC 9/28/92 0805/0825 Hydrocarbon 70 Off

SCE1A-10840/R106B956.T 6 cARNOT



TABLE 3-2
UNIT OPERATING DATA SCE ALAMITOS UNIT 4
SEPTEMBER 1992

(o -~

Total Urea
Test No. Date Load MW Urea Status . Flow gpm
14 - 9/14/92 253 | of 00
24 9715792 253 off 00
3-4 S 9715092 253 On 12
44 o9nsm2 253 . On o2

5-4 9/19/92 70 Off 0.0
6-4 9/19/92 70 Off 0.0
74 9/19/92 70 On 0.5
8-4 9/19/92 70 On 0.4
9-4 . 9119192 | 152 .. Offioc

104 . 9/20092 152 - offr

11-4 9020092 152 | On ~io nri0,
12-4 9720192 152 On - .
13-4 9/28/92 70 On 0.3
14-4 9/28/92 70 On 0.3
15-4 9/28/92 70 Off 0.0
16-4 9/28/92 70 Off 0.0

[ e

SCE1A-10840/R106B956.T 7 cARNOT
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3.3.1 Gaseous Emissions

Gaseous species (NO,, CO and O,) were measured using Carnot’s Continuous Emissions Monitor
(CEM) described in Appendix A. This system meets SCAQMD, CARB and EPA requirements for
gaseous species. Two thirty minute gaseous emissions test runs were conducted for each test condition
and load. Leak checks were done at the beginning and end of the test program on all points of the grid.
Carnot connected one of the probes to a heated line and knockout to perform a system bias. NO, was
measured once at each test condition. The results can be found in Appendix D.2. On the cold side of
the APH, O, was measured at each point during particulate, NH, and ROG tests with a portable Teledyne
O, analyzer. Linearity of the portable O, analyzer was established before and after each test day. The
results from these calibrations are presented in Appendix C. For molecular weight and dilution
calculations on the cold side of the APH, CO, was determined by stoichiometric calculation.

3.3.2 Particulate Matter |

Particulate was measured according to SCAQMD Method 5.3 (in-stack filtration). A total of two
separate runs were used for each load condition. Each test run was 126 minutes in duration. Emissions
were calculated in Ib/hr and grain loading.

During particulate sampling, a gas sample was drawn through a stainless steel nozzle into a
Gelman in stack filter housing with a taréd 45 mm fiberglass filter. The filter collected existing
particulate at actual exhaust temperature. The gas sample was then drawn through two Smith Greenburg
impingers containing 100 ml of distilled water, an empty impinger as a knock-out, a fourth impinger
containing silica gel. The impingers collected any condensible particulate species.

3.3.3 Reactive Organic Gases (ROG) as Hydrocarbons

Hydrocarbon samples were collected in new tedlar bags and analyzed according to SCAQMD
method 25.2. The samples were analyzed within 72 hours of collection by Atmosphere Assessments in
Chatsworth, California,

3.3.4 Ammonia

Ammonia samples were collected non-isokinetically, with NH, being absorbed in two impingers
containing 0.1 N H,SO,. The ammonia was analyzed by SCAQMD NH, Draft Method in Carnot’s Tustin
Laboratory.

3.3.5 Velocity and Moisture

Stack gas velocity and moisture were determined by SCAQMD methods 2 and 4 in conjunction

with every particulate test.

SCE]A-10840/R 106B956.T 10 cARNOT



SECTION 4.0

RESULTS

Emissions test results are presented in Tables 4-1 to 4-7. Measurement procedures are detailed
in Appendix A. Quality assurance and equipment calibrations are in Appendix B. All raw data sheets
from Carnot’s testing and from unit operation are included in Appendix C. Appendix D contains general
and specific emissions calculations. Appendix E contains laboratory reports. Carnot’s instrument strip

charts are in Appendix F. Chain of Custody information is included in Appendix G.

SCE1A-10840/R106B956.T 11 cARNOT



TABLE 4-1
EMISSION TEST RESULTS AT 255 MW
UREA OFF
ALAMITOS UNIT 4
SEPTEMBER 1992

M

Test No. Test No. Test No.
Parameter 1-4 2A-4 2B-4 Test Averages

Date 9/14/92 9/15/92 9/15/92
Time 1208/1603  0650/0924  0650/0924
NO,, ‘

ppm® -® 70.5 69.2 69.9 123

ppm @ 3% O -® 67.1 66.2 66.7
Co,

ppm® -4 12.5 10.7

ppm @ 3% O, -® 11.9 10.2
0,%" - 2.1 2.2 2.2
Methane, ppm -G ND<1.0 ND<1.0 ND<1.0

Total non-methane hydrocarbon _

as methane, ppm -@ ND<1.0 ND<1.0 ND<1.0
NHZh

ppm -o 1.7 0.4 1.1

ppm @ 3% O,% -@ 1.9 0.5 1.2
Particulate analysis:

Flow dscfm 619,000 - 637,000 628,000

Stack temperature °F 228.0 - 241.3 234.7

Moisture % 16.1 - 16.6 16.3

0,%% 53 - 4.9 5.1

Ib/hr 4.51 - 2.38 3.45
Grain loading, gr/dscf 0.0009 - 0.0004 0.0006

M

(1 Camot CEM Data.
{2) Oxygen from portable O, meter.
) Gaseous test data delayed due to failure of Camot CEMS secondary water removal system.

Notes: ND < indicates that this species was not detected.

< indicated that this species was detected in at least one but no all samples.

SCE1A-10840/R106B956.T
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TABLE 4-2

EMISSIONS TEST RESULTS AT 253 MW

UREA ON
ALAMITOS UNIT 4
SEPTEMBER 1992

HE e

Test No. Test No.
Parameter 3-4 4-4 Test Averages
Date 9/15/92 9/15/92
Time 1122/1358 1432/1652
NO,,
ppm® 59.6 63.8 617 (F3
ppm @ 3% O,° 56.8 60.9 58.9
CoO,
ppm® 12.4 4.8 8.6
ppm @ 3% O 11.8 4.6 82
0,%% 2.1 2.2 2.1
Methane, ppm ND<1.0 ND<1.0 ND<1.0
Total non-methane hydrocarbon
as methane, ppm ND<1.0 ND<1.0 ND<1.0
NH,, ppm 3.9 6.7 7.8
ppm @ 3% O,@ 10.3 7.7 9.0
Particulate analysis:
Flow dscfm 622,000 660,000 641,000
Stack temperature °F 228.6 230.2 229.4
Moisture % 16.4 16.5 16.5
0,%® 5.4 5.3 5.4
Ib/hr 3.17 3.57 3.37
Grain loading, gr/dscf 0.0006 0.0006 0.0006

e e e S e

()] Camot CEM Data.
2) Oxygen from portable O, meter.

Notes: ND <  indicates that this species was not detected.
< indicated that this species was detected in at least one but not all samples.

SCE1A-10840/R106B956.T
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TABLE 4-3
EMISSION TEST RESULTS AT 152 MW
UREA OFF
ALAMITOS UNIT 4
SEPTEMBER 1992

M

Test No. Test No.
Parameter 9-4 10-4 Test Averages
Date 6/19/92 6/20/92
Time 2133/2350 0027/0248
NO,,
ppm® 35.2 35.2 35.2 1251 7
ppm @ 3% O," 34.6 346 34.6
Co,
ppm™ 0.0 0.0 0.0
ppm @ 3% O, 0.0 0.0 0.0
0,%" 2.7 2.7 2.7
Methane, ppm ND<1.0 ND<1.0 ND<«1.0
Total non-methane hydrocarbon
as methane, ppm 10.0 12.6 11.3
NHB’
ppm 0.5 0.5 0.5
ppm @ 3% O,% 0.7 0.6 0.7
Particulate analysis: '
Flow dscfm 428,000 443,000 436,000
Stack temperature °F 196.9 196.8 196.9
Moisture % 15.7 16.0 15.9
0,% @ 7.1 6.6 6.9
Ib/hr 4.32 1.97 3.15
Grain loading, gr/dscf 0.0012 0.0005 (0.0009
#
(1 Camot CEM Data.
2) Oxygen for correction from portable O, meter.
Notes: ND < indicates that this species was not detected.
< indicated that this species was detected in at least one but not all samples.

SCE1A-10840/R106B956.T 14



TABLE 4-4

EMISSION TEST RESULTS AT 152 MW

UREA ON
ALAMITOS UNIT 4
SEPTEMBER 1992

e

Test No. Test No.
Parameter 11-4 12-4 Test Averages
Date 6/20/92 6/20/92
Time 0331/0508 0630/0852
NO,, |
ppm® 32.9 33.1 33.0
ppm @ 3% O, 32.5 32.7 32.6
CO,
ppm® 0.0 0.0 0.0
ppm @ 3% O, 0.0 0.0 0.0
0,%® 2.8 2.8 2.8
Methane, ppm ND<1.0 ND<1.0 ND<1.0
Total non-methane hydrocarbon
as methane, ppm 9.7 9.9 9.8
NH,, ppm 4.4 6.9 5.6
ppm @ 3% O,% 5.4 8.5 6.9
Particulate analysis:
Flow dscfm 462,000 429,000 446,000
Stack temperature °F 199.4 196.4 197.9
Moisture % 15.9 16.2 16.0
0,%® 6.4 6.4 6.4
Ib/hr 3.52 1.85 2.68
Grain loading, gr/dscf 0.0009 0.0005 0.0007

(A8

M Camot CEM Data.

@ Oxygen for correstion from portable O, meter.

Notes: ND < indicates that this species was not detected.
< indicated that this species was detected in at least one but not all samples.
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TABLE 4-5

EMISSION TEST RESULTS AT 70 MW

UREA OFF
ALAMITOS UNIT 4
SEPTEMBER 1992

Test No. Test No.
Parameter 5-4 6-4 Test Averages
Date 9/18/92 9/19/92
Time 2200/0017 0100/0317
NO,,
ppm® 28.2 28.6 84 AYS
ppm @ 3% O 39.3 39.4 39.4
co,
ppm® 1.7 1.8 1.8
ppm @ 3% O,® 2.4 2.5 2.5
0, %M 8.1 7.9 8.0
Methane, ppm ND<1.0 ND<1.0 ND<«I1.0
Total non-methane hydrocarbon
as methane, ppm 8.5 10.0 9.3
NH,, ppm 0.4 0.4 0.4
ppm @ 3% O,% 0.8 0.7 0.8
Particulate analysis:
Flow dscfm 358,000 381,000 370,000
Stack temperature °F 169.0 167.7 168.4
Moisture % 11,2 11.4 11.3
0,% @ 11.5 11.6 11.6
Ib/hr 0.95 1.81 1.38
Grain loading, gr/dscf 0.0003 0.0006 0.0004

(1) Camot CEM Data.

(2) Oxygen for correction from portable O, meter.

Notes: ND <  indicates that this species was not detected.
< indicated that this species was detected in at least one but not all samples.

SCE]A-10840/R106B956.T
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TABLE 4-6
EMISSION TEST RESULTS AT 70 MW
UREA OFF
ALAMITOS UNIT 4
SEPTEMBER 1992

Test No. Test No.
Parameter f 15-4 164 Test Averages
Date 9/28/92 9/28/92
Time 0713/0743 0800/0830
NOX’
ppm® 26.7 26.9 %8 (SO
ppm @ 3% O, 38.0 38.3 38.2
CO,
ppm® 29.2 29.7 29.5
ppm @ 3% O, 41.5 42.3 41.9
0,%" 8.3 8.3 8.3
Methane, ppm ND<1.0 1.4 <12
Total non-methane hydrocarbon
As methane, ppm ‘ 11.4 12.8 ' 12.1

) Camot CEM Data.

SCE|A-10840/R106B956.T 17 CARIQOT



TABLE 4-7
EMISSION TEST RESULTS AT 70 MW
UREA ON
ALAMITOS UNIT 4
SEPTEMBER 1992

m

Test No. Test No.
Parameter 13-4 14-4 Test Averages
Date 9/28/92 9/28/92
Time 0510/0540 0600/0631
NO,,
ppm® 2520 24.6 249 A4S
ppm @ 3% O, 35.2 34.4 34.8
Co,
ppm® 26.0 27.6 26.8
ppm @ 3% O,® 36.3 38.6 37.5
0,%" 8.1 8.1 : 8.1
NH,,
ppm 7.9 5.3 6.6
ppm @ 3% 0,2 14.6 9.7 12.2
Methane, ppm 24.7 1.3 13.0
Total non-methane hydrocarbon
As Methane, ppm 11.4 10.8 11.1
m
)] Carnot CEM Data,
) Ozxygen for correction from portable O, meter.

SCE1A-10840/R106B956.T 18 ARNOT



APPENDIX A
MEASUREMENT PROCEDURES

Continuous Emissions Monitoring System
Oxygen (O,) by Continuous Analyzer
NO/NO, by Continuous Analyzer
Carbon Monoxide (CO) by NDIR/Gas Filter Correlation
Total Particulate by SCAQMD Method 5.3 w/Condensible Analysis
Hydrocarbons by SCAQMD Micro TCA Method

Ammonia

SCE1A-10840/R106B956.T A-1



Continuous Emissions Monitoring System

Q,, CO, CO,, NO, and NO, are measured using an extractive continuous emissions monitoring
(CEM) package, shown in the following figure. This package is comprised of three basic subsystems.
They are: (1) the sample acquisition and conditioning system, (2) the calibration gas system, and (3) the
analyzers themselves. This section presents a description of the sampling and calibration systems.
Descriptions of the analyzers used in this program and the corresponding reference test methods follow.
Information regarding quality assurance information on the system, including calibration routines and
system performance data follows.

The sample acquisition and conditioning system contains components to extract a representative
sample from the stack or flue, transport the sample to the analyzers, and remove moisture and particulate
material from the sample. In addition to performing the tasks above, the system must preserve the
measured species and deliver the sample for analysis intact. The sample acquisition system extracts the
sample through a stainless steel probe. The probe is insulated or heated as necessary to avoid
condensation. If the particulate loading in the stack is high, a sintered stainless steel filter is used on the
end of the probe.

Where water soluble NO, is to be measured, the sample is drawn from the probe through a heated
teflon sample line into an on-stack cooled (approximately 35-40°F) water removal trap. The trap consists
of stainless steel flasks in a bath of ice and water. This design removes the water vapor by condensation.
The contact between the sample and liquid water is minimized and the soluble NO, is conserved. This
system meets the requirements of EPA Method 20. The sample is then drawn through a teflon transport
line, particulate filter, secondary water removal and into the sample pump. The pump is a dual head,
diaphragm pump. All sample-wetted components of the pump are stainless steel or teflon. The
pressurized sample leaving the pump flows through a third condensate trap in a refrigerated water bath
(=38°F) for final moisture removal. A drain line and valve are provided to constantly expel any
condensed moisture from the dryer at this point. After the dryer, the sample is directed into a
distribution manifold. Excess sample is vented through a back-pressure regulator, maintaining a constant
pressure of 5-6 psig to the analyzer rotameters.

The calibration system is comprised of two parts: the analyzer calibration, and the system bias
check {dynamic calibration). The analyzer calibration equipment includes pressurized cylinders of
certified span gas. The gases used are, as a minimum, certified to 1% by the manufacturer. Where
necessary to comply with reference method requirements EPA Protocol 1 gases are used. The cylinders
are equipped with pressure regulators which supply the calibration gas to the analyzers at the same
pressure and flow rate as the sample. The selection of zero, span, or sample gas directed to each
analyzer is accomplished by operation of the sample/calibration selector fittings.

The system bias check is accomplished by transporting the same gases used to zero and span the
analyzers to the sample system as close as practical to the probe inlet. This is done either by attaching
the calibration gas supply line to the probe top with flexible tubing or by actuation of a solenoid valve
located at the sample conditioner inlet (probe exit). The span gas is exposed to the same elements as the
sample and the system response is documented. The analyzer indications for the system calibration check
must agree within 5% of the analyzer calibration. Values are adjusted and changes/repairs are made to
the system to compensate for any difference in analyzer readings. Specific information on the analytical
equipment and test methods used is provided in the following pages.

SCE1A-10840/R 106B956.T A2 CARNOT
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Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:

Ranges:
Accuracy:
Output:

Interferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

Special Calibration
Procedure:

SCE1A-10B40/R106B956.T

Oxygen (O,) by Continuous Analyzer

EPA 3A, EPA 20, ARB 100, BA ST-14, SCAQMD 100.1

A sample is continuously drawn from the flue gas stream, conditioned,
and conveyed to the instrument for direct readout of O, concentration.

Teledyne Model 326A
Electrochemical cell
0-5, 0-10, 0-25% O,
1% of full scaie
0-100 mV, linear

Halogens and halogenated compounds will cause a positive interference.
Acid gases will consume the fuel cell and cause a slow calibration drift.

90% <’/: seconds

A representative flue gas sample is collected and conditioned using the
CEM system described previously. If Method 20 is used, that method’s
specific procedures for selecting sample points are used. Otherwise,
stratification checks are performed at the start of a test program to select
single or multiple-point sample locations.

An electrochemical cel! is used to measure O, concentration. Oxygen in
the flue gas diffuses through a Teflon membrane and is reduced on the
surface of the cathode. A corresponding oxidation occurs at the anode
internally, and an electric current is produced that is proportional to the
concentration of oxygen. This current is measured and conditioned by
the instrument’s electronic circuitry to give an output in percent O, by
volume.

The measurement cells used with the O, instrument have to be replaced
on a regular basis. After extended use, the cell tend to produce a
nonlinear response. Therefore, a three-point calibration is performed at
the start of each test day to check for linearity. If the response is not
linear (& 2% of scale), the cell is replaced.



Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:
Accuracy:

Ranges:

Output:

Inferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

SCE1A-10840/R106B956.T

NO/NO, by Continuous Analyzer

EPA 7E, EPA 20; ARB 100, BA ST-13A, SCAQMD 100.1

A sample is continuously drawn from the flue gas stream, conditioned,
and conveyed to the instrument for direct readout of NO or NO,.

Teco Model No. 10AR

Chemiluminescence

1% of full scale

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

Compounds containing nitrogen (other than ammonia) may cause
interference.

90%, 1.5 seconds {NO mode) and 1.7 seconds (NO, mode)

A representative flue gas sample is collected and conditioned using the
CEM system described previously. If EPA Method 20 is used, that
method’s specific procedures for selecting sample points are used.

The oxides of nitrogen monitoring instrument is a chemiluminescent
nitric oxide analyzer. The operational basis of the instrument is the
chemiluminescent reaction of NO and ozone (O;) to form NO, in an
excited state. Light emission results when excited NO, molecules revert
to their ground state. The resulting chemiluminescence is monitored
through an optical filter by a high sensitivity photomultiplier tube, the
output of which is electronically processed so it is linearly proportional
to the NO concentration. The output of the instrument is in ppmV.

When NO, is expected to be present in the flue gas, a supercooled water
dropout flask will be placed in the sample line to avoid loss of NO,.
Since NO, is highly soluble in water, "freezing out" the water will allow
the NQ, to reach the analyzers for analysis. The analyzer measures NO
only. In the NO, mode, the gas is passed through a moly converter
which converts NO, to NO and a total NO, measurement is obtained.
NQ, is determined as the difference between NO and NO,. Use of a
moly converter instead of a stainless steel converter eliminates NH,
interference; NH, is converted to NO with a stainless converter, but not
with a moly converter.



Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:
Precision:

Ranges:

Oﬁtput:

Interferences:

Rise/Fall Times (0-95%)

Sampling Procedure:

Analytical Procedure:

SCE1 A-10840/R106B956.T

Carbon Monoxide (CO)} by NDIR/Gas Filter Correlation

EPA 10; ARB 1-100; BA ST-6, SCAQMD 100.1

A sample is continuously drawn from the flue gas stream, conditioned,
and conveyed to the instrument for direct readout of CO concentration.
TECO, Model 48

NDIR/Gas Filter Correlation

0.1% ppm

0-5, 0-10, 0-25, 0-50, 0-100, 0-250, 0-500, 0-1000, 0-5000 ppm

0-100 mV
Negligible interference from water and CO,
! minute @ 1 Ipm flow, 30 second integration time

A representative flue gas sample is collected and conditioned using the
CEM system described previously. Sample point selection has been
described previously,

Radiation from an infrared source is chopped and then passed through a
gas filter which alternates between CO and N, due to rotation of a filter
wheel. The radiation then passes through a narrow band-pass filter and
a multiple optical pass sample cell where absorption by the sample gas
occurs, The IR radiation exits the sample cell and falls on a solid state
IR detector,

A6 CARNOT



Method:

Reference:

Principle:

Sampling Procedure:

SCE1A-10840/R 106B956.T

Total Particulate by SCAQMD Method 5.3 with Condensible Analysis

EPA Method 5
SCAQMD Source Testing Manual, March, 1989

A metered flue gas sample is collected isokinetically and particulates are
collected in-stack filter followed by a series of water impingers.

The sample train used in the tests is shown in the following figure. The
sample is drawn isokinetically through a nozzle, a stainless steel or glass
probe, and an in-stack filter. This is followed by two Smith-Greenburg
impingers which contain 100 ml of distilled water, an empty impinger as
a knock-out, and an impinger containing silica-gel to protect the leak-
tight vacuum pump and calibrated dry gas meter from moisture. The
impingers collect condensible particulate species while the filter collects
any existing as particulate at stack temperature.

THERMOCOUPLE STacK
NOZZLE

IN- STACK
FILTER

SILICA

H2O H20 GEL
ORIFICE o
< g—' % _—
DRY Gas SAMPLE
METER PLMP

Total Particulate by SCAQMD Method 5.3
with Condensible Analysis

EPA Method 4 (moisture) and Methods 1 and 2 (velocity) are performed
in conjunction with the test. Stack velocity is measured during the test
to maintain isokinetic sampling and to measure stack flow rate. Moisture
concentration is determined by weighing the impingers before and after
sampling to determine the amount of moisture collected.



Sample Recovery and
Analysis:

SCE1A-10840/R106B956.T

Following testing, the impingers are weighed for moisture determination
and the following sample fractions are recovered:

1. Probe, nozzle and front-half glassware - water and brushing
2, Filter
3. Impingers and connecting glassware - water wash

The probe wash is evaporated at low temperatures, baked at 105°C,
desiccated and weighed; the filter is baked at 105°C, desiccated and
weighed; and the aliquots of the impinger catch are baked at 105°C,
desiccated and weighed.

Each sample train fraction is analyzed by acid-base titration for its acid
sulfate content and by barium-thorin titration for sulfate content.

Particulate concentration is determined by dividing the mass of
particulate collected by the sample gas volume.

If the sample contains semi-volatile hydrocarbon species that might be
lost by evaporating at 105°C, the sample is extracted with methylene
chloride to remove those species, and the methylene chloride fraction is
evaporated at ambient temperature and weighed.

If there are high concentrations of SO, in the gas stream, a positive
interference can be caused by oxidation of SO, to sulfuric acid in the
impingers. In this case, the impinger boildown residue is analyzed for
sulfuric acid (either by titration or precipitation) and the acid is
subtracted from the particulate catch as H,S0O,2H,0. If the filter was
heated to 250°F, this fraction includes both SO,-related "pseudo-
particulate” as well as the true particulate species SO,, a separate test for
sulfuric acid mist is run and sulfuric acid mist is added back to the
particulate catch as H,SO,2H,0.

If interfering species such as NH; or HC! are present in the gas, large
quantities of pseudoparticulate sulfates and chlorides can be formed. In
these cases, special procedures must be used to ensure that erroneously
high particulate emission rates are not reported.

A-8 cARNOT



Method:

Reference:

Principle: -

Sampling Procedure:

Analytical Procedure:

SCE1A-10840/R106B956.T

Hydrocarbons by SCAQMD Micro Total Carbon Analysis (TCA/FID)
Method

SCAQMD Method 25.2 (draft Source Test Manual)

A Tedlar bag is filled with flue gas at a constant rate. The bag contents
are analyzed by gas chromatography/flame ionization detection for CO,
CO,, methane and total gaseous non-methane hydrocarbons.

Samples are collected using a lung-type sampling system shown in the
attached figure. In this system, a bag is placed in a sealed container and
the container is evacuated. Flue gas enters the bag as it expands to fill
the container. Sampling rate is monitored by a rotameter on the
container exhaust. This system allows sample collection without
exposing the sample to pumps, flowmeters, oils, etc.

TEFLON
SAMPLE LINE

4 o
{GLASS WOOL)

PROBE NEEOLE

VALVE

/
%

FLOWMETER

TEDLAR DR
ALLMINIZED_]
MYLAR BAG

SAMPLE
PUMR

Sample Train for Determination of Hydrocarbons
by SCAQMD Micro TCA Method

In the analytical phase, gaseous carbon compounds from the tank are
fractioned on a chromatographic column, eluting in the order: carbon
monoxide, methane, carbon dioxide, non-methane hydrocarbons. All
resulting vapors are passed through oxidizers where they are combusted
to carbon dioxide, then converted to methane and measured by flame
ionization detection. CQ,, CO, CH,, and total gaseous non-methane
hydrocarbons are reported separately.

A9 CARNOT
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This method provides lower detection limits than the standard TCA
procedure, which uses GC/NDIR. Since this method does not use a steel
condensate trap, it eliminates positive interferences that have been
associated with carbon dioxide dissolved in water frozen in the
condensate trap and released during analysis.

The TCA/FID method is appropriate for combustion sources and ambient
sampling where low concentrations of hydrocarbons are expected.

Carnot subcontracts TCA analysis to qualified local laboratories
experienced in the analytical procedures.

A-10 CARNOT



Method:

Principle:

Sampling

Procedure:

Analytical

Procedure:

Ammonia

Ammonia emissions are determined by collecting a dry, metered volume of flue gas
containing ammonia vapor in dilute sulfuric acid solution. The ammonia concentration
of ‘the sample is then determined by ion selective electrode or colorimetric
spectrophotometry.

The ammonia sampling probe/train arrangement used during the test program is
shown schematically in the following figure.

A sample is extracted through a glass probe fitted with a quartz wool plug or filter used
to remove particulate matter. The plug is located and/or heated to avoid condensation
of moisture at the plug. The sample is then passed through four impingers. The first
two impingers are filled with 100 m! of 0.1 N sulfuric acid (H,SO,), the third is empty,
and the fourth is filled with silica gel.

After each sample run, the quartz wool plug is removed and placed in a sample bottle.
If a filter is used, it is generally saved but not analyzed. The impingers, glass probe,
and sampling train glassware are washed with dilute H,SO, into a separate sample
bottle. The sample bottles containing the impinger wash solution and the quartz wool
plug or filter are returned to the laboratory for analysis.

Ammonia in source test samples is analyzed by ion selective electrode or
colorimetrically. Source test samples are generally at low levels and titrations for
ammonia are not applicable. The following sections discuss the two applicable
analytical techniques.

Ion Selective Electrode

The ammonia samples are analyzed using an Orion Research Model 940
Microprocessor Ionanalyzer equipped with an ammonia ion selective electrode. The
ammonia electrode is a glass electrode and reference electrode mounted behind a gas
permeable membrane that separates the sample solution from the internal filling
solution. After the addition of sodium hydroxide, ammonia in the sample diffuses
across the electrode membrane. The measured pH change in the internal electrode
solution is proportional to the concentration of ammonia in the sample solution.

The ammonia concentrations of the sample solutions are measured in units of ppm NH,
by weight with the specific ion analyzer. By using the NH, concentration in ppm by
weight, measuring the liquid volume of the sample solution, and obtaining the volume
of the flue gas sample, the stack flue gas NH, concentration in ppm by volume is
calculated using the equation:

(ppm_wt NH, soln) (lig. vol., ml)
DSCF (at 60°F) of sampled flue gas

NH, ppmV = 0.049

SCE1A-10840/R106B956.T A-12 CAR]&OT



Colorimetric In the analytical phase, the resulting ammonium sulfate is mixed with
Spectrophotometry: Nessler reagent, forming a yellow-brown compound with a maximum
absorbance in the 440 nm range. The ammonia concentration in the
sample is determined colorimetrically by comparison to a standard
calibration curve. Care will be taken to dilute the sample to the optimum
observed range. If turbldlty exists upon addition of Nessler reagent, the
option of distillation or ion selective electrode will be used. Distillation
will remove any aromatic and aliphatic amines along with other organic
and inorganic compounds which can cause interference with the analysis.

COLLECTOR
sTace QUARTZ IMP ¢ NGERS SILICA GEL
waLL —F

-
THERMOMETER GAUGE
“~\ I'4
EXHAUST 4—’_@ ok
DAY GAS SAMPLE
METER PLMP

Ammonia sampling probe/train arrangement

SCEA-10840/R106B956.T A-13 CARNOT






SCE1A-10B40/R106B956.T

APPENDIX B
QUALITY ASSURANCE

A-1



i



SCE1A-10840/R106B956.T

Appendix B.1

Quality Assurance Program Summary

B-2

Test



i



QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION

Carnot ensures the quality and validity of its emission measurement and reporting procedures
through a rigorous quality assurance (QA) program. The program is developed and administered by an
internal QA Officer and encompasses seven major areas.

Development and use of an internal QA manual.

QA reviews of reports, laboratory work, and field testing.
Equipment calibration and maintenance.

Chain of custody.

Training.

Knowledge of current test methods.

Agency certification.

o AN I ol

Each of these areas is discussed individually below.

Quality Assurance Manual. Carnot has prepared a QA Manual according to EPA guidelines.
The manual serves to document and formalize all of Carnot’s QA efforts. The manual is constantly
updated, and each member of the Source Test Division is required to read and understand its contents.
The manual includes details on the other six QA areas discussed below.

QA Reviews. Carnot’s review procedure includes review of each source test report by the QA
Officer, and spot check reviews of laboratory and field work.

The most important review is the one that takes place before a test program begins. The QA
Officer works closely with Source Test Division personnel to prepare and review test protocols., Test
protocol review includes selection of appropriate test procedures, evaluation of any interferences or other
restrictions that might preclude use of standard test procedures, and evaluation and/or development of
alternate procedures.

Equipment _Calibration and Maintenance. The equipment used to conduct the emissions
measurements is maintained according to the manufacturer’s instructions to ensure proper operation. In
addition to the maintenance program, calibrations are carried out on each measurement device according
to the schedule outlined by the California Air Resources Board (CARB). The schedule for maintenance
and calibrations are given in Tables B-1 and B-2. Quality control checks are also conducted in the field
for each test program. The following is a partial list of checks made as part of each CEM system test
series.

e Sample acquisition and conditioning system leak check.

® 2-point analyzer calibrations (all analyzers)

. 3-point analyzer calibrations (analyzers with potential for linearity errors).

. Compk)ate system calibration check ("dynamic calibration" through entire sample
system).

SCE1A-10840/R106B956.T B-3 cARNOT



] Periodic analyzer calibration checks (once per hour) are conducted at the start
and end of each test run. Any change between pre- and post-test readings are
recorded.

L All calibrations are conducted using gases certified by the manufacturer to be +
1% of 1abel value (NBS traceable).

Calibration and CEM performance data ace fully documented, and are included in each source
test report.

Chain of Custody. Carnot maintains full chain of custody documentation on all samples and data
sheets. In addition to normal documentation of changes between field sample custodians, laboratory
personnel, and field test personnel, Carnot documents every individual who handles any test component
in the field (e.g., probe wash, impinger loading and recovery, filter loading and recovery, etc.).

Samples are stored in a locked area to which only Source Test Division personnel have access.
Neither other Carnot employees nor cleaning crews have keys to this area.

Data sheets are copied immediately upon return from the field, and this first generation copy is
placed in Jocked storage. Any notes made on original sheets are initialed and dated.

Training. Personnel training is essential to ensure quality testing. Carnot has formal and informal
training programs which include:

Attendance at EPA-sponsored training courses.
Enrollment in EPA correspondence courses.
A requirement for all technicians to read and understand Carnot’s QA Manual.

In-house training and QA meetings on 2 regular basis.
Maintenance of training records.

el

Knowledge of Current Test Methods. With the constant updating of standard test methods and
the wide variety of emerging test methods, it is essential that any qualified source tester keep abreast of
new developments. Carnot subscribes to services which provide updates on EPA and CARB reference
methods, and on EPA, CARB and SCAQMD rules and regulations. Additionally, source test personnel
regularly attend and present papers at testing and emission-related seminars and conferences. Carnot
personnel maintain membership in the Air Pollution Control Association, the Source Evaluation Society,

and the ASME ‘Environmental Control Division.
AGENCY CERTIFICATION

Carnot is certified by the CARB as an independent source test contractor for gaseous and
particulate measurements. Carnot also participates in EPA QA audit programs for Methods 5,6 and 7.

SCE1A-10840/R106B956.T



TABLE B-1
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB

e ————————————————————

[nstrument Frequency of  Standard of Comparison or
Type Calibration Method of Calibration Acceptance Limits
Orifice Meter 12 months Calibrated dry test meter + 2% of volume measured
(large)
Dry Gas Meter 12 months or Calibrated dry test meter + 2% of volume measured
when repaired
S-Type Pitot 6 months EPA Method 2 Cp constant (+5%) over
(for use with working range; difference
EPA-type between average Cp for each
sampling train leg must be less than 2%
Vacuum 6 months Manometer + 3%
Gauges
Pressure
Gauges
Field Barometer 6 months Mercury barometer + 0.2" Hg
Temperature 6 months NBS mercury thermometer + 4°F for <400°F
Measurement or NBS calibrated + 1.5% for >400°F
platinum RTD
Temperature 6 months Precision potentiometer + 2% full scale reading
Readout
Devices
Analytical 12 months Should be performed by + 0.3 mg of stated weight
Balance (check prior to  manufacturer or qualified
each use) laboratory
Probe Nozzles 12 Months Nozzle diameter check Range < % 0.10 mm for three
micrometer measurements
Continuous Depends upon As specified by Satisfy all limits specified in
Analyzers use, frequency manufacturers operating operating specifications
and manuals, EPA NBS gases
performance and/or reference methods

/
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TABLE B-2

EQUIPMENT MAINTENANCE SCHEDULE

Based on Manufacturer’s Specifications and Carnot Experience

I

Performance
Equipment Requirement

Maintenance Interval

Corrective Action

Pumps 1. Absence of leaks
2. Ability to draw
manufacturer
required vacuum and

flow
Flow 1. Free mechanical
Measuring movement
Device 2. Absence of

malfunction

Sampling 1. Absence of
Instruments malfunction
2. Proper response to
Zero, span gas

Integrated ~ Absence of leaks

Sampling
Tanks

Mobile Van  Absence of leaks

Sampling
Systems

Sampling Sample degradation less

Lines than 2%

Every 500 hours of
operation ot 6 months,
whichever is less

Every 500 hours of
operation or 6 months,
whichever is less

After each test, if used in
H,S sampling or other
corrosive atmospheres

As required by the
manufacturer

Depends on nature of use

Depends on nature of use

After each test or test series

. Visual inspection
Clean

. Replace worn parts
. Leak check

. Visual inspection
. Clean
. Calibrate

W N —

As recommended by
manufacturer

1. Steam clean
2. Leak check

1. Change filters

2. Change gas dryer

3. Leak check

4. Check for system
contamination

Blow filtered air
through line until dry

- —

SCE1A-10840/R106B956.T
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state of California
AIR RESOURCES BOARD

Executive Order G-767

Approval to Carnot
To Conduct Testing as an Independent Contractor

WHEREAS, the Air Resources Board ("Board"), pursuant to Section-41512 of the
California Health and Safely Code, has established the procedures contained
in Section 91200-91220, Title 17, California Code of Regulations, to allow
the use of independent testers for compliance tests required by the Board;
and

WHEREAS, pursuant to Sections g1200-91220, Title 17, California Code of
Regulations, the Executive Officer has determined that Carnot meets the
requirements of the Roard for conducting ARB Test Methods 1, 2, 3, 4, 5, b,
g8, 10, and 100 (NOx, 02) when the following conditions are met:

1. Carnot conducts ARB Test Method 100 for 02 using a Teledyne 326 analyzer
with either a A5 or a Bl sensor, or a paramagnetic analyzer.

NOW, THEREFORE, BE IT ORDERED that Carnot is granted an approval, from the
date of execution of this order, until June 30, 1993 to conduct the tests
listed above, subject to compliance with Section 91200-81220, Title 17,
California Code of Regulations.

BE IT FURTHER ORDERED that during the approved period the Executive Officer
or his or her authorized representative may field audit one or more tests
conducted pursuant te this order for each type of testing listed above.

7~k’ e
Executed this _ /2 day of A< 4

California.

1992, at Sacramento,

James J. Morgester, Chief
Compliance Division
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Appendix B.3
Calibration Data

SCE1A-10840/R106B956.T B-8







#

CARNOT
SPAN GAS RECORD
cLENTLOGATION: _SC EI/ ALAMITes UNT 4F 4 pate: 4 } ! Lrj 32
BY: é\F/Bﬁ(—’
SPAN CYLINDER AUX, SPAN CYLINDER
GA
S CYLINDER NO. CONCENTRATION | CYLINDER NO. CONCENTRATION
ZERO ALM 00 5689 )
NOx '/
ABL 3939 44-37 1L 2598 90-§ 2
e
°, ALM\226% 1-926 AAL 211094 5.03)
co i v
AfML 2392 56-63 ALM 012409 qo0-39
YT v
co, AAL 21108 14-99 _ALm 263 22015
SO,
CARNOT
INSTRUMENT LINEARITY
ANALYZER
o, co, co NOx so,
ANALYZER RANGE o -10%, 0S5 ‘@ O—rCs O 7o
SET TO HIGH STD
(80-90% OF RANGE) 1.92¢ 22§ Do-319 Q0-5 2
AS-FOUND LOW STD
(50-60% OF RANGE) 50\ ISle 5u-So 44-80
ACTUAL VALUE OF
LOW STD S-05) 14:99 55-63 49-3F
DIFFERENCE IN %
OF FULL SCALE 0.2 0-2 TS o-4%

ALLOWABLE DEVIATION 1S 2% OF FULL SCALE (2 SQUARES ON STRIP CHART).

—GRM—

PMF-008



m

CARNOT
SPAN GAS RECORD

S BLAXTOS Vol G ppr G /9552

CLIENT/LOCATION:
o/ —
BY:
. SPAN CYLINDER AUX. SPAN CYLINDER
GAS
CYLINDERNO., | CONCENTRATION | CYLINDERNO. | CONCENTRATION
ZERO Ber c0IeH7 1 0.0
NOx Henoll $HEVY ] cOLD Je 95??'// ¢ § )
v
0, VI (do D 479 Yearn O | 9,6 2¢
co Pem ot 55 5517 pea D&Y GO
v v
©0, Wi 2080 ; Coo Pomol 265" | 22y
S0,
CARNOT
INSTRUMENT LINEARITY
ANALYZER
o, co, co NOX S0,
ANALYZER RANGE el 0D & O o= O ~/o0
SET TO HIGH 51D — -
(80-90% OF RANGE) 7.9 2ucy 900G S S~ -
AS-FOUND LOW STD ~ -
(50-60% OF RANGE) 5, (5, () 557 S F —
ACTUAL VALUE OF E—
LOW STD &9 1500 | 557 SO.LY,
DIFFERENCE IN % _ P
OF FULL SCALE Do 0. | 0073 O -

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIP CHART).

mm_

PMF-008



148161

\

CARNOT

, SUBJECT Qy'%‘fgc O.)_. 54’”"4/)’1«-"’\ linvercr Ty,

yob wo. (2GS E

SHEET NO. of — .
COMPUTED BY OATE _ —___CHECKED BY DATE
AlLm 0l22¢3 2, 52¢ Y

9/ 1472 Do 21T s34
e 0.9 A BFD

& 9 fpwlo 5, O . D 2

§5 foow S . ’5‘)/0

7005 /9 =2

e o
Go Fene 9.0 0D &
b5 oo 5 oY

D oAt D

O 07,

15931 RED HILL AVENUE, SINTE 110, TUSTIN, CA 92680-7388
{714) 259-9520 / Telecopy: (714) 259-0372



148181

\

CARNOT

SUBJECT po" 7o Gle OJ_\ Lrju@rqp/ﬂ/ o8 wo. 12T &
SHEET NO. of
COMPUTED BY 4’%’" DATE CHECKED BY -
Ao 0 122€3 >, 92¢8 !
9/ 1% lo2. o 13067 45eg
So7~ 87 A BFS
a5 fov % o7
4> oo 5,/ o f— |
PVovo— (7,/ 6 ¢~ i
D9
A 20, .
S 9 -
&S S g O
&S T 5./ 04
(e o o4
G/>/7 %
7" 207
go oo &0 0D
G o 5.0 ﬂgp
1000 Y

15991 RED HILL AYENUE, SANTE 110, TUSTIN, CA 92680-7358
(714) 255-8520 / Telecopy: (714) 2590372



148181

cARNOT

SUBJECT /%f 71(-—9/‘5 OL -L/'u?(‘cw; 7‘5/ 408 No, | ASF2
SHEET NO. ot —
COMPUTED BY 7 5 DATE ~— CHECKED BY DATE

Heny &122¢2  )52%

WDL?/"/Z» Ao 12 ofy {55
52‘%' 90 ? a 6?0 ]:6'
a9 foo B2 O/
a5 foo S, | o ((‘
7 o T O‘( Ot

15891 RED HiLL AVENUE, SINTE 110. TUSTIN, CA 92680-7388
(714) 259-9520 / Telecopy: (7TH4) 259-0372



TELEX: 510-100-8831 (ScotGas)
. FAX: 714-887-0549
Scott Specialty Gases . avsmo  rrone: rrassrast

Scott Environmental Technology Inc.2600 CAJON 8LVD., SAN BERNARDINO, CA 92405

CARNOT | RE: Scott Project No.7ég§95
15981 RED HILL AVENUE - Customer P.0. No.
SUITE 110

TUSTIN, CA 92680

The following cylinders are all certified as follows: ULTRA ZERD AMBIENT
MONITORING ZERD NITROGEN

Cylinder Kumber (s) Components
ALMO05639 THC less than 0.05 PPM
ALM007318 CARBON MONDXIDE less than 0.05 PPM
ALMO06169 OXYGEN less than 2 PHH
| ALMO04325 CARBON Dmx‘gs"’ less thaﬁﬁl PPM

AAL15151 NOX less thanﬁ_D 001 PPH

' ) SULFU%EXAFLUDRIDE less than 0.001 PPM
SULFUR DIOXIDE less than 0.001 PPM

?MATER less than lr-fF’F'I"l

Sincerely,

/?M fomr

PLUMSTEADVILLE, F’ENNSYLVANI;\ I TROY MICHIGAN / HOUSTON TFYAS WHEE! ING 1L INPIS
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Scott Specialty Gases, Inc.

ay¥. -
Shipped 2600 CAJON RLVD. .
Froms SAN BERNARDINO Ca 92411
’ Fhone: 714—887~°ﬁ71 Fax: 714-887-0349

C. E RT I F ICATE OF ANALYSIS

CARMOT - | - , FROJECT #H: 02-20636
ATTNz RICH MADRIGAL FO#: B&41

15991 RED HILL. AVE : : ITEM #a O202C3013601AL
SUITE 110 o o DATE: 7/13/92

TUSTIN = - CA 92680 " '

CYLINDER #: ALMO12263 ANALYTICAL ACCURACY:z +/-1%
FILL FRESSURE: 1900 FSIG
REQUESTED GAS ANALYSIS
COMPONENT —.CONC_HMOLES LNOLESA
CAREON DIOXIDE 22,5 FCT 22.15  FOT
OXYGEM 8. FCT "7.926 FCT
NITROGEN Al " RBall
s .
i

CARNOT 77146 BIN 1 GRAVIMETRIC MASTER GAS —
CERTTFIED TO MAVE REEN RLENDED AGATNST NIST CERTIFIER WEIGHTS

aMD VERIFIED 70O EE CORRECT KEY ITNDEFENMDEMT LABRORATORY

ANAILLYEIS. ‘ '

ANALYST: lﬁLi)L__m“”__“mm»“____ AFFROVED EY: “__ _______ S

MAYMNARD JOHNSON - PR ARHAHD LapGE FiHD

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLCRADO
BATON ROUGE. LOUISIANA



Scott Specialty Gases, Inc.

Shi pped 2600 CAJONM ELVD. SAN EBERMARDINO CAa 22411-0000
Fiom: Fhone: 714-887-2571 Fax: 714-887-0549

CERTIFICATE 0OF ANALYSTIS

CARNOT FROJECT H: 02--18807
JIM MULLIGAN FOH: 7477-F H1
153991 RED HILL AVE ITEM H: 0Z202C3000701Al
SUITE 110 DATE: 3/18/92
TUSTIN CA 92680

CYLINDER #: aalL12047 ANALYTICAL ACCURACY: +/-1X%

REQUESTED GAS ANALYSIS
COMPONENT ~.CONC _MOLES_ —{AOLES)
CARRON DIOXIDE 15. FCT 15.00 "CT
OXYGEM ' 5. FCT 4.990 FCT
NITROGEHM BAL EBAL
{

CYLIMDER PRESSURE 1900 FSI GRAVIMETRIC MASTER GAS -
CERTIFIED TO HAVE BEEN ELENDED AGAINST NIST CERTIFIED WEIGHTS
AMD VERIFIED TO BE CORRECT RY INDEFENDENT LAERORATORY
ANALYSIS.

ANaLYST: _ T V) 4— AFFROVED EY : __g;a_:___ I A
FMAYNARD JOHNSON DR™ ARMAN FHD

%MSTEADVILLE. PENNSYLVANLA / TROY, MICHIGAN / HOUSTON, TEXAS |/ DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE, LOUISIANA
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Appendix C.1

Sample Locations

SCE1 A-10840/R106B9S6.T







e ——————————————————————

CARNOT
SAMPLING POINT LOCATION DATA - EPA METHOD 1
PLANT: XE  Omict ¢‘ pATABY: e S—
DATE: YA
TEST LOCATION: A A
~ !§
(_/_
'(’ 93 /67—
/‘\_/\-—— ;
/-’"/"-'—'—_-___—__—
G e
Diagram of Sampliing Locatlon [
e JocacFio SAMPLE % OF IN.FROM | IN. FROM
 POINT DIAMETER | NEARWALL | NOZZLE'

UPSTREAM DISTJ/DIA.: 9‘ ' g

DOWNSTREAM DIST/DIA.: __J_ﬂ_
£

COUPLING LENGTH:

Fe ‘ " 7 ’;’
NO. OF SAMPLING PTS.: "'H ol %"’

STACK DIMENSION: @

STACK AREA, FT2: 452 >

*INCHES FROM WALL PLUS
COUPLING LENGTH

’m_

PMF-002



cARNOT

SUBJECT SCE/ALAM\TOS ONIT FF 4.

ot de O

son wo. 12582

SHEET NO. 1ot L

DATE omo————

DATE __J_ISJLCI Z—CHECKED BY

COMPUTED BY DAL

—T-’l,’—j
<
“ -
w e
: <
SRR
SR
} L oa g
AU
|
P < . o
i J o e
P - A
s »
L, (e8]
Wy S 9
b o<
L
— !
: ! J -
P <
G L e
Y R
_,__';I___——-____.__
e
UL o
ST .q“'
I m @O \
)
PR N ——— EI \.‘J
‘ L
‘_ .J g @ ;"; )
-~ o ['}\J_ o
k-_ ksl
< < -
Q- e - 2 .
) "&-_l e fan] \I)
e 5
q 1 (13 4]
_"J m__ n © -
‘ L}
€ ¥
O
< v <
Ll | -~
g
8

15991 RED HILL AVENUE. SIXTE 110, TUSTIN. CA 92680-7268
(714) 259-9520 / Telecopy: (TH) 259-0372
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Appendix C.2
Unit Data



1,



UNIT DATA

client: SCE Date: 4//4/?2—
Unit: ALANITO S 4 Load: i '
F/ME /4.5 1550
TEST # /=~ / ~Q/
N LoAd (N[-"TMU\ 59 A5.5
Avx lpan(m __ 7-S_ A
OREA ' OF F OFF
JREA Loo P N A~ no
UREA Fmg((}fm) 45— L
WD erowlep) _—O— | -
Do (£) “fol 2.0 2.0
N~ (w) °le [«9 i
Stan PR;_;L.(@_\ 1422 1922
Ko Fron(ethd) (589 1S90
FouT. Frowxibe) 16SE (045
T e Fost o bsce) 9496 | 244/
e Frow(d) 5.2 683
pR Fwl/) 60,95 | 513
SH 5Th TEMP 1050 (SN
gy e 100 O 1000
¢ |ED Fan ELf) 4 4/
prcllep 1wl 3 33
D Fawle)emes 165 164
e o (w)mrs| 160 (60
Oy o Bias /.92~ 1.52
n/r, mastes(h) 66,7 58.5
Asr AmpIE)Y| 5% 5%
(R _AMPS (:w) @:0 _Q/ﬁ

F‘




UNIT DATA

! Client: SC&E Date: ‘}'//4
Unit: ArLs., «F A4 Load:
TEST # [ L /=
(ENFeR opT pamp)  33.88 33,89
ol TR 5.0 % oS . d4
(E) FGR INLET pawp T 0.0 70 .0
w1 70.0 102
LT (E ) (1] 10.92
7707 (w)) 242 24,3
wh FIR, 4P (.3 6.3
BOOS RE, IJW |IRE, (W
7. 2 APy so7le) 237 237
or. 6 ARy ogr(e)| 237 338




DART
ANST *

:—. {'/ r’i N

UNIT DATA
 Client: SCE Date:
Unit: DI AMITOS T EEEET M, wﬁCo‘Gﬁf
DATA By " B M(Mri v [ ET
1557 # > o a0 | 341 3
247E Tislazl 1[5/12 ] 21532l ol T
TIME 700 0955 12 00 1> 45
Loap (nut) 254 254 253 257
Avx, Loap(md 7.5 7.5 0.5 7.5
UREA ONJDEF) __ DEF pL££ oM oM
Upea LAIP N A A /A l |
ped Frow(seml B . /. A |
11,0 Frow (6Pn IR - Wi r /55 | s55/5.4
0, () 5 1.9 i /.9 2%
0, (w) 7 2.0 2. 2.0 o |
(orm Pslpedl 1924 | 1929 | 112 Z ZYE
(e, Frow (it 1570 | 1560 155 1559
Fowze foalcidhe) 1615 L 1 @20 AES 25 |
it fors s (0FscE) 9,498 | 2.436 2920 2424
e Fiow () 6533 | L3BA chH | et T
ik Frow (92 00,39 | o614 15 14 ¢C LS
et cru. Tenp(Pf) 1o 105D 3 10499 o497, G
oy st Te. () __1o06p | 1000 |08 oo
£p A (E)) 4l 4 S A4S
D Faw ()P 3] 27 29 52 _
ED fan(E)amps 160 140 143 [60
7D P (W)aneE 16O 1 40 /) lo <
%/(0 sms(sd 192 | 1.2 K I —
o rred(t) 6834 | (8.2 | b8 I 68,10 _
[£6£ anps(E) 59 53 5 59
4656



UNIT DATA

ci%ent: SCE Date: . |
] Un;t. ALAMITOS #4 QWOWQ/EF
TEST # o a4 3-41 2-¢
Lﬁ anps(w) 60 59 51 Lo
é?@mrbwé) 33.8% 33.9% 33.9% %2,% Y
e gmer Dudd) 6504 | f5-04 | (508 | oot
Z? el 2P (E) 70,99 /0. &0 20 00 DD, I
P T DenpXw) 70,00 .00 | gpp0 | 1009
gre Tiers ) 1790 | /3.8 109 15,99
@3.7/&5{@ 31.70 29.3 X 20 49 420 -
wafFithBR 6.3 e e L5 |
Ro0s * | e uw | 12 E NWNRE, W | Pe s
Pr2 py o7 (B)°F| 234 37 229 | 2ot < |

Fre Pl ur(w)Fl  R3 I 2 33 234 223 T




DART

KNST »

UNIT DATA
client: S & whiams Date:
Unit: 4 Load:
Ray iy e 1=
TEST # > - G- - 4,_(}/
DATE Grrseee Al aa—| T/ ’}f/?z_,
TIME 115 [S1 5 It 45
Loar (Neiwt) | 2570 2y ~ ey
Avx. Loan(md DS R Y
uges_onfpre| o rd o~ On)
(Upia LaP f ] l
I Lo L
1,0 Frow (6P8) s/ 55 Sselede | S d Aot
g, fe) o | 2. 2, 2
0> /f/z’ c/,, ), 7 .4 P9
(STM, P/efs.é'):r) 1724 | 9 & P92 ™
STH. Frow v 1565 1S S9 )G 4
‘Dwfr?.f’:va&lE}/P) (L35 1614 1¢ |
oras fots Frow @fsca A N
s fiow (F) €238 | £4.5! Llc
mw (Yo (571 L. LS (e
!k# <ru. Temp(OF) 1072 2 ] OO, (-
Ry sruTeur.(B) 1029 0 EEY)
F Fin (£) 7| 4 [ Jo
E£) Fan(W)ye | 51 S Z-,
ED fan(E)amps 12 Lo 1O
FD f?).-s’/p/)&//ir}: R 1O IO
/&) pras(sm) 17> 172 162
Bup. Maszer(h) €4 L8 3 L300
\F6r amps(E)| =7 59 59




UNIT DATA
Client: Date:
. Unit: Load:
TEST # 2 4] 44 4~4~
R amps(w)  GU %) LC '
eopgurier Darbae) a0 37, %¢ NGk
P yTieT Dowr, ) 46 ol 5o iR L5
oo e patPE) oo | OC0Y 0.
VRGP INLET LanP, fll/) 7002 oY T ow
gnp Trers(£)l 15,47 D 1950
e Juis(w)| YooY b Y K. 277
walFrn BB 6.5/ LS| L 52
Bons 7 e i L o e, 1w
T F]l 2w | 2760 | 2R
PYgor(w)F| 2%e9 256y | A3 O




UNIT DATA

client: SCE Date:
Unit: ALAAIT95 *F4 Load:
pAaTA Byl M, E504RCEGH
TEST # 34 J L —L &~
PATE alighd almpfd | qlaliz | 5 /rif12
TIME JolS 1 0020 6105 0310
Loty (Nw) 70 7J 7 /0
portoan(d 5.4 1 6.4 6,4 6.4
URLE  ONJOFF HEF neE | oFs 0EF
(JREA LOLP - — - —
uped Frow(eemd - £- & 4
Hi0 Fiow ( GP/”J <= £ L L
0, (&) % 6.4 6. 4 o2 6,4
0, (1) 9’ b5 & T 4.z o5
<t Pres.(pst) 14906 1914 il /910
T Fiow (citlle) 460 459 arr 407
Fowre frowlkidhp) 532 530 507 518
/2;%977‘: Emug&ﬁau/(fclésca 0.8531 0,834 D5 E60 0,549
s Fiow (9°) R0 J 191K 017 19,9
Az frow (99 2707 27.50 25,95 5.5%
el sru Tenp(f) {026 1826 (057 [)5a7
E/W oy 7 Teur.(°F) Q50194 G& [45 1 an7f 9449 | 9z 950
F) Faw (£)%e] 3% oY 28 i
£ Fr (W) 7 // [ /& !
ED fin(E)Aps 110 110 1) 11
FD FnW)auts 100 105 (05 s
o /0 Bias(SA) .00 o) 200
Brr. Masred(5 ) 9.5 o 2 o 0.0] J
FGR hnps(E) 70 e 70 7

v
v
(WY
~



UNIT DATA
Client: SC&E Date:
Unit: ALAMi TS 4 Load:
- DATH By i .25, Alll2L
TEST # S 4l S A1 o~ 44—
@‘? apslu) 65 65 GS 05
GROuTLET Dod(e) 34,58 3450 3456 34.5¢
5?90!’&79%&(%) Sl l4 S04 st 5.4
R T AP E) 7.0 70 79 /0
,lFGf? INET LanP. /w) 70 /D 74 70
@vpﬁds (é) 108, 3 10089 1000y (00,02
Rye. FiLrs(«) . i 99.7 10300 1 0900
walFirn APl 6.5 6.5 s s
BOHS 19E. ilid 1a€ X et vl | s, i/
WP o7 (E)°F| 183 190 1§ 178
WPd qur(w)F | 185 | 56 185 183




OART
KNS T »

7y

UNIT DATA

Client: <& Date:
Unit: AL apiTas &= A Load:
pATh BYL i EsedSiZ 2T
TEST # / 7 G (- &
2ATE 5 2afat et/ ] lialqa L Ale/7z
TIME sdve | 0635 0657 | 0742
Loar (nw ) /¢ /0 0 70
Avr Lotn(rmd 5.4 . ok .2 (]
ukeh onfare| DN O/ Or o)
Upia LasP ) 3 3 %
yped Frow(eem) 2 f 0.5 0.4 X
0 rrow(cenllest 2.6/650 4 [ 651 | 46 652 | 4.6 /650
0, (&) %71 5.9 4 5.7 4.0
0, ()% | 58 5.9 5.7 4
sy, Pres.(Pet) REY 1919 (915 /420
<1k, Fow(richie 457 | 254 w59 #5q
Foure fuwlkise) 535 i85 540 S g
o TAL ﬁ;_ﬂ/':w (/CJESC/L) 5,83/ DR 434 215
ﬁuea Flaw C%) /%4/ 210,75 ) 7,41 VEES:
12 Frow (92 27.8F | .27 | 2722 27 03
U St Teup(Pf) 656 102 oy o s
Ry st Tour. () a6 (753 | 227 [asx [ 125 a4 | e /40
E)Anle)¥e| 28 27 17 77
ED Fire (1) Y° /3 12 % )
L‘:D Gl E)Aps 110 . 5 /=
FD Fas(w)amitE 105 E 1 77
O /0 81as(SR)__3.00 oL 2.0 7.
B P. Hasree(h) 23 01 20,51 oA 24,15
EeRnps(E)l T8 3 (1 i




UNIT DATA

Client: Date:
. Unit: Load:
TEST # A R J ~q— Z—(_
e awsln) 65 L5 ¢y 5¢
ouTPuT R QyrieT Dap(E) 3450 | 2454 34.5% 392
0 NgRAumer Durlle) 1A | 5114 514 5114
v W 2P E) 70 20 70 S0
i lRmeT danplle) 70 0 70 2
(0 \gwp Trers (£) 777 120, o 120.L /£
i lgwe ursfe) ] 94,7 ) 60. 0 1 000 Wy
walFirn AR 65 L. ey L.2.3 .31
BO)S 128, /W IAF MW P2E Y | iz e )
- A NEE / 80 /80 /37
¢ WPtar(w)F| 184 & 4 / %3 /85




DART
INST -

[—f )

UNIT DATA
Client: SCE Date:
Unit: geamirds 24 Load:
DATA 5 4 EETARIZ S 6

TEST # g 7 —{ ro—{(A rp-¢&

PATE 9119/ 72 7 [191 17 9lwfaz | ez

TIME 2130 | uzed | o030 0338
LoAL (Nrm/) = A /5 X [5 2

Aux. Loan(md &5 (.S 5.5 s
yrth  oNJaFEl O FF da OFF DFE
Upea LatP — — — ~

(JRL4 onw(éf’m) o & R =

1,0 Frow (6em)llpst) &+ G- 5 o

0, (€)% | .2 2.3 2.3 2,4

0, (1) P’ 1.9 2. | 2.0 7.0
<t Pres.(Psi) 1916 1417 1918 Al
<74, Fow (cislie) 322 a2l 99 o
Foure fawlcidle) 573 942 555 7/
orat o foow (fsce) 1596 | 1.534 [.53] 1,542
e o (92 3975 29.32 | 39.229 59.44
iz Frow (2 B, 2452 39.73 45,23
ki cru. enrl?h) 1050 1050 /04 050
oy <7 T (B s oo fioc | 1022] 995 | i (27 | 10 o
FDaw(E)7] 2 3/ 2y 3]

£ Fin (W)Y [ ‘9 /7 /7

ED fan(E)amps 157 167 [ j5 7

FD Fas{wams 11D B oy [10
1@/69 B/A;(Sf' g D oD .20 ot
Bp. HMaster(h) 0.0 1 9.9/ 202 R
FGR hnps(E) 55 A 54 66




UNIT DATA

Cl:'!.ent: Date: _
o BLAM T AT By T I EREARCE A
lTEST # 9 4 9 - /1O 4| | O-4~
R anz(ut) 52 3 64 43
SurPIT Fé?damrbwﬁ(z) 34,50 34,54 3455 34 .5¢
v lepgmm i) _spia | ori4 | S04 57,4
'y R i ET DAMP: 3, 79 10 4 0
11 R IKET bwp./w) 7 17 - 70 70
o gnpTrrs(E)l 61,12 52 3% b3 74-
Y DIIIRY 54.53 | 5952 | (a4
walFirn AP 6. 5.5 bt boS
BO)S /éé,i’i’i/’/ la &, il | (o £, 0 ;,-.v,) ;’c?E,!,’L/_)
by (E)or] 224 209 202 903
APdar(w)oF| 319 218 o17 219




DART
FNST »

E/ w

UNIT DATA

Client: 5&5 Date:
Unit: ALAMITeS FF 4 Load:
PITA By M. ESCARCE G T
TEST # 1]~ /-7 =4 1A=
2ATE 220fi2] leofiz] afef12 | 2fei/5z
Ti4E 0340 | o5f0 | gs30 | 0545
Lo8 (nitd) J 5 /53 ) 5 /53
Agx. Laad(mrf 645 b b A A
UREA _onJaFE|  OX oN DN O K
UREA LOIP 3 3 3 3
(JREA anw(éﬁffq 0.8 9.8 O.& 0.8
i rrow (Pies) 3.1 [65 | 5. [o5.2 | 5.0/ 64.8 | §.([650
B EZFE 2.2 2.2 2.2
0, () 9 200 Qe 7.1 9./
srm. Pees.(Pe)] 199 324 [§22. EY
T, Frow (eiile) 220 704 30 783
Fowre frawlcialn) 983 yihs 177 G54
L7 ot Frow (/0656}) J. 552 1,557 /.55 2- 1,554
ler Ao () 374 4.7 3949 3965
12 Fow (90 355/ 49,04 .39 23,78
il st Tenp(CF) [0+ [J5! 195 b
y st Tor (B 59471205 jonlieio | 100005 23D
FD Faw (€)1 31 30 30 2
_F_:__})_F%N/W)V@ 19 19 (9 15
ED fan(E)amps 1271 137 % B,
FD Fan(v)anss 10 D ') [0
@/@ Bus(SR) 2,00 s, o 17 2.10
BLR. Masred()  39.0 1 20.01 206/ 20.0/
FGR rups(E)l  Gb 6L 54 Lo |




ouTPUT

i
tf
ol
tf

UNIT DATA

Client: Date:
. Unit: Load:
TEST # RN 2T B R e
Roamp(w) 63 03 G5 05
[%007157)4/43(2) 3456 54.5k 34.50 3456
70 dumieT Dow, ) 51.14 5114 5114 5114
0 eT panP(E) 70 70 70 70
2 wizT panr ) 70 {0 70 70
onp Tiegs(e) 0450 0050 5595 4510
e Zirs(e)| 65T | £1.76 (0% 59.64
(wa/rienB P 45 s 6.5 6.3
B09S ° e, nw i e (W >
P T (E)°F 204 DL DY 2t
Jpd oz (w)F| 23] D15 /G G




4

UNIT DATA

Client: 5&1(’:’ Location:

Unit: 4.AMToS A= Data by: M.ESCARCE (o™
TEST # /3 1 /ﬁL’HL NI /oA
DATE G/as/i2] Flaxhal gloil12] 1/ag iz
TIME 05 30 Ao 15 0725 | 985
LOAD MW 70 70 70 7
AUX. LOAD 0.0 0.0 .0 A
UREA ON/OFF 0N AN DEF OFF
UREA LOOP 3 3 — -

UREA FLOW GPM Do .03 — -
Ho o 2.2/657|%1/64.8 |~ —
0,% EAST S b 5,9 f'(é x.{:;
0,% WEST 3.9 (.3 59 o |
STM. PRES PSI 1955 1948 196 [455
STM FLOW KLB/HR | #5213 454 45% 454
FDWTR FLOW 52 > 2 S >
KLB/HR ? 522 57 532 |
FUEL FLOW , o/
FUEL F1 0:867 | 0.860 | 0,853 0.850
FUEL FLOW % /1¢.73 ] Ge50 1%.90 [9.8F
AIR FLOW % 7.0 2.8 L 73 27,9
SH STM TEMP °F 117 ‘01z /6’/7 1J 1%
RH STM TEMP °F an3 /1“75'-] 7 / af; %4/ sco | 203/946
FD FAN % EAST % A€ 2% =7
FD FAN % WEST /R I o | 2 e

AM i -~ 3 N>
FD_FAN ANPS /10 j0% 107 107
FD FAN AMPS 105 VES 102 [ g4

WEST




TEST /3 /| /5 /6
A .
gEE/TCOPoBIIM? 176 [ 76 /.76 /.14
BLR MASTER G, 49 2/.79 2o 46 20 .42
FGR AMPS EAST 64 L4 64 44
[L FGR AMPS WEST 05 66 A ln b
DAMPER. EAST 28.92 | 3848 | 2893 | g2.7¢
FONPER WBST 5174 | 5772 | §7.7>| S77E
DAMPER BAST 70.0 | 70.0 70.0 70.0
oz | j00 | 100 | 100 | 700
BNR TILTS EAST 100 .0 /30.0 100 .0 100 . O
BNR TILTS WEST 100.0 100.0 100 7.0
WB/FURN dP 6.3 He3 Ge > @, T
BOOS END DENIE W 2] ——F 7
APH OUT °F EAST 194 /94 /9Z /93
APH OUT  WEST |5/ 18/ 179 /79

NOTES:
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Appendix C.3
CEM Data

Tele
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M
CARNOT PAGE | OF |

REFERENCE METHOD GASEOUS MEASUREMENTS peos. » 12582
\GLIENTALOCATION: _2£E /ﬂf—w‘\ M Tos ~UNITAHL  cONDITION: _W]o Ureq In) @load & 254

DATE: 15 )92 operaToR: __ BAC
TEST NUMBER 2 A — 4- CEM resTLocATION: _APY ool Srde.
SAMPLE CORRECTED TO
TEST TIME POINT/ g-lo _o=¢f” tl?_ﬁi;{o. UNg(—DIFgoRECTED —%__DRY
- conomionN| ©, ] co, | co [ Nox | NO | NO, | SO, | CO | NOox | SO,
SPAN GAS CONCENTRATION sy | 1499 5503 ] 493F
AS FOUND ) _
ANAL SPAN| 5703 | 1448|655 | 4128
SYSTEM o-8
ZERO |o-0l {g-08 | ~ 02 |HE%e
SYSTEM | 5.00 143-00
SPAN  |e== |Iy80| 556 |8
BEGIN | 044S__
END  logfo 204 2y | 49
BEGIN |o%s_
END | oags 2-10 | \o-S3[14-0 1 69
BEGIN | 0o8's™_ | :
END | pdoo 243 |los3 |-y | 692
|BEGIN | 0900 _| ‘
END " | o405~ 210 |lo-s3 120 | 610
BEGIN | g0t
END 09 10 20 |73 “—(D 635
BEGIN | o4to_
END | oai{ 20 loss [130 {682
BEGIN | _ __ ]
END
BEGIY |
END
BEGIV |_ _ _
END
BEGIV | _ _
END
BEGI | _
END |
BEGIN
END — |
SYSTEM
ZERO 0-0) 003 |p-pgF | V2
SYSTEM
spaN  JA9S | W3] ssig LA9.004,
RAW AVERAGE B BB RSN R A S i
CORRECTED AVERAGE
COMMENTS:

M g ]
PMF-039 m



P T e e A h

PAGE |

CARNOT

OF _|

REFERENCE METHOD GASEQCUS MEASUBEMENTS Proj 4t 12582
CLIENTLOCATION: SC»E_IIALAMlTQS ~ONI\T #4 CONDITION: o Uves Toj. @ Laed = 2.5
DATE: a/1s5)q2 OPERATOR: 154 C
TESTNUMBER.__ 2 B — L4 ~C EM TESTLOCATION: APH  Cao| Side
SAMPLE CORRECTED TO
TEST e s DRY, UNCORRECTED : % ___,DRY
: coNormoN| o, T co, [ co ] nox [ no ] No, | so, | co Tnox | so,
SPAN GAS CONCENTRATION 50311 14-19| 55.53 | 9o-c2.
AS FOUND
ANAL SPAN 9050
SYSTEM
ZERO | 0-0l o023 |o#t | 1o
SYSTEM B
SPAN 44 M35 [ 556 | 880
BEGIN | 0943 |
END lg953 | ComP | 213 |lo-ug | 100 [43-R
BEGIN 10952 |
END ~| 0958 N 2% [jowso W0 f 67§
BEGIN | 0258
END  |loo3 | Co™mp 2L |0 | Weo [£T.
BEGIN | 1002, ' o

END 11008 | (ot 215 o 11v 0 |6T1°€
ﬂ:‘GIN loog _ | VB-TeRno,
END  |100n {P2T & |2-4 [l030] 0.0 [F0-2

END 1101z | 21 o2 | fo |61 |2

SYSTEM
ZERO  |&go) |0 05 | O-8L| 1 O
SYSTEM
SPAN 4.92. iq.:{g 5599 85.|

o

RAW AVERAGE N
CORRECTED AVERAGE
COMMENTS: ‘g;‘;;%

PMF-033



P g s G den ik = 1T a0

B L,

CARNOT PAGE _|__OF _\ _
REFERENCE METHOD GASEOQOUS MEASUREMENTS

Proj. 4 582

CLIENTALOCATION: SCE/ALHM‘TOS —ontT A CONDITION: it Uveq L;Lcdmj} boad =253
DATE: ﬁ}/l?f}‘i’?f— OPERATOR: __ A C
TESTNUMBER. . 3 ~4 - CEM TESTLOCATION: AP Coel Side
SAMPLE CORRECTED TO
TSST TIME POINT/ | a-in o0-ac &Ry YNCORRECTED - —%___, DRY
- conomioNf o, Jco, [ co I Nnox [ No | No, [ so, [ co [ Nox [ so,
SPAN GAS CONCENTRATION 5,03\ IL‘.‘H 5‘5’63 ‘70'.5’}—-
AS FOUND
ANAL SPAN]| 50 905"
SYSTEM
ZERO | 0-0\ [0:05 | o0-92 |mgy
SYSTEM
SPAN {50 |[I4.fo| 57w | 820
BEGIN j\24¢ |
END li2so | Comp | 209|105 | 12-5 {81-F
BEGIN | 250 _| _
END 1\2g8 | comtp  [20% | 1048 | J20 |78 P
BEGIN | jzg5- |1P ok nox <
END | oo | PRTE 49 B
BEGIN | \30p |&RAMTAL
END 1yzox | COMP 203 |loes | 150 |69-0
BEGIN | \2ot" ~
END | 3w | P 205 k67 ] 130 [5FT
BEGIN | |20 _|
END | e | Com®  |2:0f 11048 ] 1200 |55
[BEGIN | _ |
END
BEGIN | |
END
BEGIN
END
BEGIN |
END
BEGIN |
[END
BEGIN |
END
SYSTEM _
ZERO [0-0) [0:0% 9| 0.8
SYSTEM
SPAN |50 | 14+83|56-3 |86-S
RAW AVERAGE AN S B ISR
CORRECTED AVERAGE
COMMENTS:

PMF-039



X N R ]

|

~ CARNOT ’ PAGE_| OF) _
REFERENCE METHOD GASEQUS MEASUREMENTS

Yoy 4 12582
_ CLIENTAOCATION: _SCE JALAMI\Toe, “UNIT #4  CONDITION: With Urea lny @ Load =253
DATE: __ ‘f% is]q2- OPERATOR: ___ BAC
TESTNUMBER:_____ 4 -H-CEM TESTLOCATION; _APH (ool Side
CORRECTED TO
TEST SAMPLE DRY, UNCORRECTED : % DRY
NO THAE POINT/ . —_
- CONDITION] ©, [ co, | co | Nnox | No | No, | so, | co [ nox | so,
SPAN GAS CONCENTRATION o1 [ 1499 155-¢43| 9o0.52.
| As FounD
ANAL SPAN] 6.0 do-S~
SYSTEM |
ZERO |0-02{ 005 | O\ | 0 2
SYSTEM
SPAN | 5.0 | 1493565 | 873
BEGIN | IS KT
>END 1552 | CoMP 218 | 1og3 | 4o | 625
BEGIN 1852 |
END |isst | @™P  |24¢ [fos3 ]| 5o 626
BEGIN | |62
END | 16p2. Con-pP 248 |63 %0 625 _
BEGIN |14 02| .‘
END 1408 | o8% & ol %e,
BEGIN | Jeo %
v iz | O Do 1043 6o [628
BEGIN | 612
END Jei | M [ 2% g3 | b0 625
BEGIN | __
END
BEGIN |
END
BEGIN
END
BEGIN | __
END
[BEGIN | _
END
BEGIN
END | T
SYSTEM
ZERO o0z (G0 | 00 | gy
SYSTEM
SPAN {50 |[{G4-331s569 |@3. 1
RAW AVERAGE S PV BN R B Al R4
CORRECTED AVERAGE
COMMENTS:

PMF-038



CARNOT PAGE_| OF ) _
REFERENCE METHOD GASEQOUS MEASUREMENTS
CLIENT/LOCATION: SCE/ALAM\ToS UNVT #4  conpmion: W0 Ura @ Fo MW

T

DATE: f{r/ [8[92 OPERATOR: LR
B E
TEsTNUMBER__ 5 — 44— CEM TEST LocaTion: __71PH ‘%—LS“JQ
SAMPLE CORRECTED TO
T,fé‘T e AMPLE DRY, UNCORRECTED : % __ DRY
CONDITION] O, ] co, | co | Nox | No | No, [ 50, | co | Nox | so,
SPAN GAS CONCENTRATION %99 | 1500 | 553%| 50.¢2
AS FOUND
ANAL. SPAN
SYSTEM
ZERO  100% |pn0S | o0od® | 0%
SYSTEM
SPAN  14.95 | Itb490155. 6o} 5020
zfeq;s_z_r_ -
END 2330 CoM-P ?'C? 73 2-3 2‘7'0
BEGIN | 2330_|
END |zane | ComP 179 (72|24 292
BEGIN | 233¢ |
END | 2zuo | CoMD |38 (24 |20 [250
BEGIN | 2340 | 7#NO- | (.8
END lzans | PORTE |&m |90 | ¢ 337 |320] 3
BEGIN | 23us >
END | 235 | COMD |30 125 2] | 28
END | zass | Com® | 8] 1325 It | 270
BEGIN | _
[END T
BEGIN
END B
BEGIN
END | B
BEGIN |
END -
BEGIN
END |7 T T
BEGIN
END T |T T T
SYSTEM
ZEro  |6-08 |cos | o2 | o
SYSTEM
spaN  14.98 1470|5552 | 50-3
RAW AVERAGE /13y |29 | 202 | 283
CORRECTED AVERAGE
(LcomMENTS:

m_

PMF-39



w

CARNOT PAGE| OF |
REFERENCE METHOD GASEQUS MEASUREMENTS
| CLIENTAOCATION: SC& [ ALAMITos UwiT e 4. conpiTion: e Urea (270 MW
 DATE: 1]19/92- OPERATOR: ____BAC .
TEST NUMBER:.. 6—43—C~EM TEST LOcATION: _APH %f Side.
SAMPLE CORRECTED TO
TSST ME OINT/ DRY, UNCORRECTED — % DAY
: coNDITIoN| ©, | ¢o, | co | Nox | No | NO, | 8O, | €O | NOx | SO,
SPAN GAS CONCENTRATION 199! 1500 | 5557 50-63
AS FOUND
ANAL SPAN
SYSTEM _ .
zero [ 0-05 |C-02s j O | [o
SYSTEM
SPAN | 492 1495 155 |So4
BEGIN |p215 |
END | orze | CoMP |79 [130 |20 |28S
BEGIN Jor2e _
END lozzs | Co®P 133 |739 |20 |80
BEGIN | 0225 |
END | aono 1 Come |385 T30 | 20 (215
- |BEGIN | o220
END | oase | PORT E {46 [T83] @ [22-S | 2\0 [ S
BEGIN | o235 |
END oxly Cong :]7 :J?/b/ 20 50-0
BEGIN | o20_|
END | oouc| M0 |16 1750] 18 %o
BEGIN
END | |
BEGIN | _ ]
END
BEGIN |
END | —
BEGIN | __ .
END |
BEGIN |_
END |
BEGIN
END — |~
SYSTEM .
ZERO |03 |ows | O 2| o9
SYSTEM .
span (B H90 | 555 | 810
RAW AVERAGE 711|325 | 196 |2a-0
CORRECTED AVERAGE
COMMENTS:

m m_—
PMF-039 '



P Ty Y =y

CARNOT  pace_L OF \__
REFERENCE METHOD GASEQUS MEASUREMENTS
cLiENTAOCATION: S CE/ Alamiby Uit 43 CONDITION: Wik Oyea @ Fo Hw
DATE: ala]az OPERATOR: __ A <
TEST NUMBER:_ + -4~ CEM TESTLOCATION: __APH Hol Side
st S DRY, UNCORRECTED B
NO. conomion| ©, | co, | co [ nox | No [ No, | so, | co [ Nox | s,
SPAN GAS CONCENTRATION 4991 1500 | 558F| 5063
AS FOUND
ANAL. SPAN
SYSTEM
2ZERO | 005 |00 | 0 | 0%
SYSTEM
sPAN | 4.9 [Jy-88 | 55C 1499
BEGIN |pszo, | 9.5
END Jocos | O T4 (& |2 |23
|BEGIN | 6508 ]
END | osTe owf 138 173 |20 |25
BEGIN | o510 o
WD oy ] G (1Y [FsS | 35 | 283
BEGIN | os7IS~
B0 ] WE 169 |18 1 ¢ | e |319] 01
BEGIN | 0vze_| ' ‘ .

W oo ] P |33 335 10 | 250

BEGIN | o
e G |35 |15 | v |osy

BEGIN |
END

BEGIN

END

BEGIN
END

EE GIN
END

BEGIN |

SYSTEM
zero |01 | P | ¢

"\\)

g2
SYSTEM
sPAN 4.9 )83 |s5.90 | 49

RAW AVERAGE ¥ :l-g’ 31-5% | 954 24-0b

CORRECTED AVERAGE

COMMENTS:

P m_
PMF-039



ey

CRNOT | I PAGE_\ OF |

REFERENCE METHOD GASEQUS MEASUREMENTS

CLIENTA.OCATION: SOC;/ALAMITOS ONIT HLy CONDITION: _(witn _Urea Tu;, & Fo M
| DATE: 1)19)92 OPERATOR: __ BAC
TEST NUMBER:_- g-hL-CeM TEsTLocaTIoN; __APH  Hot Side
SAMPLE CORRECTED TO
T,EgT ME BOINT/ DRY, UNCORRECTED : % DRY
: CONDITION] O, | €0, | cO [ Nox | No | No, | s, | co | Nox | so,
SPAN GAS CONCENTRATION 499 | 1600 | 55.8%] 50.63
| AS FOUND
ANAL SPAN
SYSTEM
ZERO | 0-9F |o0-0ls| O] | 0.8
SYSTEM
seaN_ | A1 |Mgs | 558 | 418
BEGIN | 0805 _|
END | oglo | CoMl T4 (7.4 |25 |25¢
BEGIN | 08l
END 7o ] &M% 11 F 13y | 30 (255
BECIN | 081y
END | o826 | ™ 13.F [ 35 | %0 |uso
BEGIN | 0826 :
END | Taar] ™ [T 139 | oo 2650
BEGIN | oy | % nov 220
END | o835 | 1087 E |6S [go | ¢ |25 | wF | 06
BEGIN | 9830 —
END | 225 | CoM¥ 14.¢ (7.5 60 | 255
BEGIN
[END | T T
BEGIN |
END
BEGIN |
END -
BEGIN |
END | o
BEGIN |__ __
END | T T
BEGIN
END | T
SYSTEM
ZERO | o8 |8 | .l |02
sYSTEM | 49 [i44 498
SPAN 3 lpmg- [55.6 | &2
RAW AVERAGE 253 |4-4H 72 [257)9
CORRECTED AVERAGE
COMMENTS:




3 A Siam ;I Al sir8

‘cARNOT  rease_Llorl
REFERENCE METHOD GASEQUS MEASUREMENTS

CLIENTALOCATION: SCG/ALAMITOS DNIT 4%  conprrion: _Wjo Urea & 150 KW

' DATE: q/19]92 OPERATOR: ___ BAC
TESTNUMBER: 9 -4 -C &M TEsTLOCATION: _ AP Hot side.
SAMPLE CORRECTED TO
TSST ME SOINT/ ORY, UNCORRECTED , % DRY
: CONDITIONf o, [ co, [ co [ nox | no [ No, [ so, [ co [ Nox | so,
SPAN GAS CONCENTRATION H-99115:00| 56-8F| 50-463
AS FOUND
ANAL SPAN
SYSTEM
ZERO |99V [ ¢ | 0.2 |08
SYSTEM
SPAN 50 {43556 | 520
BEGIN | 22.30_|
END 223 | coMP |26% |to25 | & |26.9
BEGIN | 2235 |
END 1 22Lo | QMP 1262 |)p-23| ¢ | 268
BEGIV | 2240 | Fofrox |
END | zzus | YORTE | 230 [(0-22] ¢ %3 [360] 03
BEGIN | 2245 | "
END |22 | tom [2F2 |fo-13] @ | %3
BEGIN | 2252 _| !
BN 2253 onP | z#silen] ¢ 370
BEGIN | 2255~
END | 2300 | (oMR {263 | jogo 1375
[BEGIN | _
END T
BEGIN | _
END
BEGIV | _
END 1T T
BEGIN | _
END
[BEGIN
END |
BEGIN
END |7 T T
SYSTEM
ZERO 0-of f-0aS| &) | I'k
SYSTEM
SPAN | A9 [{u-F |56 |53
RAW AVERAGE 1266 | 1p19 ¢ 1348
CORRECTED AVERAGE
COMMENTS:

PMF-03%



E——— pEF_]__
REFERENCE METHOD GASEQUS MEASUREMENTS

CLIENTAOCATION: _SCE [ALAMiTos  oniT 4y CONDITION: W Urea @ 150 MW
' DATE: . 5[! 20}6’?-‘ OPERATOR: 'BAC'
TEST NUMBER: 0~h-CcCM TESTLOCATION; _APH  Hot Side
CORRECTED TO
TEST SAMPLE DRY, UNCORREGTED %___, DRY
NO TIME POINT/ —_
- CONDITION] O, [ co, [ co [ Nox | No | No, | so, | co | Nox | so,
SPAN GAS CONCENTRATION 4-99 | 15700 | 55871 5063
AS FOUND
ANAL SPAN
SYSTEM -
ZERO |80 (00| p-] |-0.)
SYSTEM
SPAN b-9¢) 1638| 56-0{ 49.
BEGIN | o145 |
END loisp | pope | 267 05| @ | 350
BEGIN | oj§0 _| -
END 1 giss” | comP 1265 oS | & [349
BECGIN | 0153 |
END | "p200 | CoMd |25 |lo | ¢ | 350
|BEGIN | g2097 | ~ -~
END |ozos | PRTE 1260 lioes| & | 345342 03
BEGIN | ozas | ‘
END | pzi0 | Comf | 243 | (025 ?‘5 250
BEGIN | p2.10
END | ozs | (o | 280 | o2 95 350
BEGIN | _|
END
BEGIN | _
END
BEGIN |
END |
BEGIN | _
END B
BEGIN |
END |
BEGIN
END | T T
SYSTEM
zero |00 Joos | 2 | o9
SYSTEM
sPaN | 490 | 1415 |56} {512
RAW AVERAGE 208 {polul ¢ [24.99
CORRECTED AVERAGE
COMMENTS:

PMF-039



CAFINOT | PAGE__L_OF_[__
REFERENCE METHOD GASEQOUS MEASUREMENTS

CLIENT/LOCATION: SCE,/ALAH‘TDS ONIT 44 conpiTion: _With Urea Ty, @ 130 Mu
DATE: q /2042 OPERATOR: __ 1HAC
TEST NUMBER:_ N-h-Cem TESTLOCATION: _APH_Hst Srde
CORRECTED TO
TEST SIrLE DRY, UNCORRECTED | % . DAY
NO. TIME POINT/ —
CONDITION] 0, ] cO, [ co [ Nox [ No | NO, | S0, | co | Nox | so,
SPAN GAS CONCENTRATION 4.99 |1s00]| 5531|5063
AS FOUND
ANAL SPAN
SYSTEM
ZERO | 00l [005 | & | O#F
SYSTEM _
SPAN _ [4-8C |14.93]56:20] 4980
BEGIN [ouus~ |
END _louso | CoMP 124 |fozs| & |30
BEGIN oHSo
END |okss | Comp |232 |l2e | 8 (324
BEGIN | ol S5
END | gvoo | ™ |23 |b13 | 4 [32F
BEGIN | oS0 -
VD ] psos | BRT E (255 |1z | & |25 30| 00
BEGIN | o505 | »
END os 10 C"’\'P 235 | jo-20 ? 330
BEGIN | oo
END "1 o515 C@“Lp- 292 |loze | 8§ |32-5
BEGIN ]
[END |7 T
BEGIN | _|
END
BEGIN |
END |
BEGIN |
END |
BEGIN |
[END |
BEGIN |
END |7 T
SYSTEM
ZERO 00 |05 @ 0-9
SYSTEM
SPAN | K-27 |14-18 |56-20! 494
RAW AVERAGE lo 22| @ |32-52
CORRECTED AVERAGE
/'BOMMENTS:

PMF-039



CLIENTA.OCATION: _9C E/A_LﬂM ITos

CARNOT

PAGE | ofF |

REFERENCE METHOD GASEOUS MEASUREMENTS

ONIT 4

CONDITION: _\ith Uvea Ti©

15p MW

PMF-038

' DATE: afze/qz OPERATOR: _ DA C
TEST NUMBER:__ 12— 4~ CEM TesTLocATION: _APH ot Side
SAMPLE CORRECTED TO
T,EST e - DRY, UNCORRECTED % DRY
- conoimion| ©, [ co, | co0 | Nox | No | No, | so, | co | Nox | so,
SPAN GAS CONCENTRATION 4.99 iS00 | 55:37] 50.43,
AS FOUND
ANAL SPAN | &5%
" SYSTEM
zEro @0\ |6 05| 2 | 6S
SYSTEM
SPAN | L-83 { 1430 | 5620 | 4910
BEGIN | 0700
END | ofos | (oM |23 | 01z]| ¢ |35
BEGIN | p705”_| ‘
END 1 otio | Co™ 1278 1009 | ¢ |32:¢
BEGIN | oFo_|
END | oits | Comb |29z [fore | 4 | 328
BEGIN | 015 ~
END | 0% |YORYE |2 o3 | ¢ |3u5 305 | &
BEGIN | o920 '
END | o924 oM? 230 020 ¢ |32-2-
BEGIN | oter
B L ] N 244 || 32
BEGIN | _|
END
BEGIN | _ __ |
END
BEGIN | _
END
BEGIN |
END | T
BEGIN
END |
BEGIN
END — 1 T T
SYSTEM
zero |00\ loos| € |-02
SYSTEM
SPAN | 4-85 [1438 | 562 | 49|
RAW AVERAGE A S R
CORRECTED AVERAGE
COMMENTS:
&

R



e

CARNOT
CONTINUOUS EMISSIONS MEASUREMENTS

CLIENT. __SC£ ’/H LAMTos UMM T #H4r AMBIENT TEMP., DB/WB:
DATE: q/lg! 42 | BAROMETRIC PRESSURE:
OPERATOR: PBAC DUCT STATIC PRESSURE;
resTLocaTion: __APH  Hel Side FUEL: N-G.
TESTNUMBERS: ___ 13— 4 ~ CEM DA © Uferfiz.  Pri % 125%—
W Uves
CORRECTED TO
E
TEST | SAMPLE s;g:s#/ DRY, UNCORRECTED % . DRY
NO. TIME CONDITION 4.99 iS00 5584  So-63 — " —
o, | co,|] co | Nox| NO | NO,| SO, | co ] Nox | so,

o-uz o-ls 2 o-loo | O-lop

34s zero |o-03 |goS | o2l 0%

sts spAn J 493 [18-9 |s5-2. 1496

o5 1o

oS IS CoMP. | 37 |72 |24 252
o5 15" .

Of 20 Comp. |95 |T25 | 27 o523
05 22

052§ ComP. | 195 |1-2 2L |Zsh
oS 25 PR NOp '

or3p | PRt £ |40 l3us | 4 |s23 |325 | 02
o5 30

0535 Comp. |0 1787 | 24 |250
05 3§

oS o CoMpP.- |79 Ty | 2§ 2.

Sys- 20 |0-02 1055 [0 ' et

SYs- Spapn | 40T [1%36 [£5 3o Ve
COMMENTS: ﬂu (5 7.%@, v Lg:,? }q.O\J

PMF-013



CARNOT
CONTINUOUS EMISSIONS MEASUREMENTS

CLIENT: SCF{/ ALdiTos 9T 4 AMBIENT TEMP., DB/WB:
DATE: 9/2p)92- BAROMETRIC PRESSURE:
OPERATOR: 2 A DUCT STATIC PRESSURE:
TEST LOCATION: APH Hotf o FUEL:_ N-G..
TEST NUMBERS; ___ Wy Ly —CE 4 a”%,jﬁv 1258,
Wl Uren 1y
test | sampie | SoneT s DRY, UNCORRECTED R
M See 55-Fb ¢u.h7

) TIME '
NO CONDITION 0 T co, [ co [ Nnox | NO | No, | so, | co | nox | so

518 Zera 0002 | o0z | 0-) |o-F

518 spa~ | 41 ) 1y-2y( 551 |43

oéi2-

0611 CoMP 1780 (333 |23 248
6T

0622 ComMy 1% [F-25 [ 285|244
o622 BE No,

06z¥ Popt e~ |T2 | T30 g |tis |zeo | b5
06271 '

0632 CoM 0D | %25 |30 |z24S
G632

0631 oM S0 | 1 | 30 |22
043}

-~

0647 G2 P 74y 25| 95 | a5

S4S2gre P03 (0o 00 |1-]
sys spaw | 409|147 |SY (50,

COMMENTS: S LS T T

(I

PMF-013



e

CARNOT
CONTINUOUS EMISSIONS MEASUREMENTS

CLENT: _S¢ & TALAMITS  vAIT b=l AMBIENT TEMP., DB/WB:
DATE: q/28/% BAROMETRIC PRESSURE:
OPERATOR: 2N DUCT STATIC PRESSURE:
TEST LOCATION: __#¥M s FUEL:
TEST NUMBERS: ___ &5~ &~ Cp i Dhte A4 /2. &[4 (2SB2_
wlo Urea \wy
ORRECTED TO
SAMPLE UNC C
TEST | SAMPLE | “poiNT/ DAY, UNCORRECTED _ %____DRY
. IME
NO T CONDITION "o " T co, | co | Nox| No [ No, | so, | co | NOx | sO

2

5‘/5-@0 ser | 005 00 0.3

s e | 49| B | S (433

oF'8 .

oFLS (oM P -2 130 |20 29 .
ZEF X'

ot 22 | oMP |25 1143 |25 |Z¢

o123 _

0f2v fgwf’. 82 [3135 [ ) 263

o ¥y e,

o733 | PekEE |0 |F20| %0 |22

13 o T T

a%}s ;ﬂ )8 |35 | @ |35 (35 | #
o 2x

otyn | PP 190 |1)% | 28 |4

SYs. 2o |0:02-10-95 ()2 [ 0F

. ¥ . ‘2
COMMENTS: NI S oo T e v Lo-

D [

PMF-013



e

CARNOT

ONTINUOUS EMISSIONS MEASUREMENTS

CLIENT: __ SCE[ALAMTS umT 34 AMBIENT TEMP., DBAWB:
DATE: Qfegja BAROMETRIC PRESSURE:
v [4
OPERATOR: BT DUCT STATIC PRESSURE: _-
TEsTLOCATION: __ ABH  Wet Sl FUEL:
TEST NUMBERS:  lg-g-cEy Uzp jiL 1258y
SAMPLE DRY, UNCORRECTED CORRECTEDTO
TEST | SAMPLE : __ %___  DRY
O, | co,] coO | NOx| NO | No, | 80, | co | Nox | so,
d
S¥- 2EPe qr—:ﬁ
- ?%01005
S5 _seAn |- €9
o80o
68 oS CoMP g-3130 132 1230
0305
0810 OoMP (82 [T 123 (273
o% 10
081§ er e [T (3 | 6 365 (365 | #
0%81\S
O %10 omp 180 (11 | 28 |23y
0% 26
0g2S O 2 1%F0 | 306 |20
oB2s
0830 GMP §r 110 | 2] |23
514 zeno |0:0b [003 | @ | 09
S¢S P 4“3 [&?5/ 5,"") 50\5
COMMENTS: o Tl Do 1T
S A —————

PMF-013
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Appendix C.4
Particulate
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Appendix C.5

Hydrocarbon

SCE1A-10840/R106B9S6.T ° o CARIQOT







O
CARNOT
TEDLAR BAG SAMPLE DATA

CLIENT/PROJECT: __> C‘sf //4’/4 ) P 5 J;tﬁ7

DATE: q/”‘/’?‘L uNIT: = o avi__«J
BAGID ______ BAGID _____ _ BAG ID
TEST NO. 24 Lf— 3B G~ H e~
SAMPLE RATE v /%,(/u St
START TIME g *° A L g 3 A A
STOP TIME g 10 A‘VV\ JRE AN
SAMPLE LOCATION S el Ta fed~ | Siek. 7o fer

DATE: UNIT: BY:

BAG ID BAGID BAGID

TEST NO.

SAMPLE RATE

START TIME

STOP TIME

SAMPLE LOCATION

NOTES:

PMF-007



CARNOT
TEDLAR BAG SAMPLE DATA

cLiENTPROJECT: X € '/;/ Jecag ) Fos s

oare: 7 /PN T o UNIT: . & By: __ M1/
BAG ID BAG ID BAG ID
TEST NO. 12-4-Fc¢ Vg-fre 1S~ 4~ Jr
SAMPLE RATE [ 2/~ } A L /)
START TIME: 4, TS oS 730
STOP TIME IS 06 7 5
SAMPLE LOCATION CSAPY O S L C SH LS
DATE: R AT Tt o 4
BAG ID BAG ID BAG ID
TEST NO. I-A-J¢
SAMPLE RATE ) /4
START TIME >l
STOP TIME QX5
SAMPLE LOGATION CEQFP Y




S SRR e e e
CARNOT
TEDLAR-BAG SAMPLE DATA

cLIENT/PROJECT: 2 (E / Do, to5

DATE: 0’/’ 5/4Z Y B: T
BAGID =4~ t/<| BAGID [holAC | BAGID 7= H—HC
TESTNO. 5~ Y- G —S-HC S et C
SAMPLE RATE i) Q/}h,',q O .S Y o rff%m'n
START TIME 23 _-'(/ & 22 >3 505
STOP TIME 23:55 2 Y5 525
SAMPLE LOCATION B3 B3 E=
DATE: CT/’?/QZ wN:__ sy:_£D)
Bagip B4~/ | BAGID BAGID _____
TEST NO. @~ pfe
SAMPLE RATE 2.5 Y Awn'
START TIME - Bos
STOP TIME 325
SAMPLE LOCATION &3

-|| NOTES:

PMF-007




“

CLIENT/PROJECT:

CARNOT
TEDLAR BAG SAMPLE DATA

oate: 9 ( 19 [CI 2~ uNIT: wa ay: €07
paGID G-{~#<-| Bagip p-Y-/C| BAGID JI={-HE
TEST NO. ?— Y- 1 lo = b [/~ <€
SAMPLE RATE O z/mf,\ o, 2/om i 1 O g/,,m/
START TIME 22 YD Yo {45 3
STOP TIME 2300 20D 5¢3
SAMPLE LOCATION = 2 FS = 3
DATE: Cf/ Aol 2 UNIT: c/ BY: Lo 2
BAGID [2-1HC BAG ID BAG ID
TEST NO. 12 -¢f< HC
SAMPLE RATE o / e
START TIME <16
STOP TIME 930
SAMPLE LOCATION L3
NOTES:

PMF-007




Appendix C.6

Ammonia

SCE1 A-10840/R 106B956.T ‘ . -~ cARNoT.
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Appendix D.1

General Emissions Calculations

- SCE]A-10840/R106B956.T







EMISSION CALCULATIONS

1. Sample Volume and Isokinetics

a. Sample gas volume, dscf

T,
V.. = 003342V, (PM+ 1261%](10

b. Water vapor volume, scf

V. = 00472 ¥, Tt
wad = k1528 °R
C. Moisture content, nondimensional

:B = __.VWL_
" Vm.ﬂd+Vw.nd

d. Stack gas molecular weight, Ib/lb mole

MW, = 044 (%CO,) + 0.32 (%0,) + 028 (%N))

MW, = MW, (1 - B,) + 18 (B,)

€. Absolute stack pressure, iwg

P
P =P, + —=
s Tk 36

f. Stack velocity, ft/sec

v, - 290 C, /BT, J[zg.m}[ 28.95]
»

MW,

s wet
g Actual stack flow rate, wacfm
Q = (V)(4,)(60)
h. Standard stack gas flow rate, dscfm
T, P
Q=0 - B,,)[—T—“i’)[m]
L Percent isokinetic

:=( 17.32(T) (Y P )(528 °R]

1 - BY®WVYP)OHIN Ty

CC91-066
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2. Particulate Emissions

a. Grain loading, gr/dscf

M
C = 0.01543 ( 2 )
m sd

b. Grain loading at 12% CO,, gr/dscf

12
CIZ‘COZ =C [%Coz]

C. Mass emissions, lb/hr
. (60 minyhr)
M= ClQd (7000 gr/lb)

3. Gaseous Emissions, 1b/hr

MW, Ibjlb mole .
M = (ppm)(10 7 (Q,p) (60 min/hr)

where,

SV = specific molar volume of an ideal gas:
SV = 3853 fi/lb mole for T,,= 528 °R
SV = 379.5 f%/lb mole for T, , = 520 °R

4. Emjssions Rates, Ib/10° Btu

a. Fuel factor at 68 °F, dscf/10° Btu at 0% O,
} 105[3.64(%H) + 1.53(%C) + 0.14 (%N) + 0.57(%5) - 0.46(%0,.fuel)]

6 ‘ HHYV, Btuflb
b. Fuel factor at 60 °F
520 °R
F, = =
60 68 (528 OR)
c. Gaseous Emissions factor
1.3 | MW, b1 20.9
= (ppm), (10°{ ——— || = LA
[106 Bzu], e € )[lb mok){SV)(P) 20.9 - %0,
d. Paticulate emission factor

b Y_ 1D 20.9
(106 Bm] - C[‘?OOO gr](F)(ZOS - %o,]

CC91-066
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Nomenclature:
A, = stack area, ft’
B, = flue gas moisture content
Chax co, particulate grain loading, gr/dscf corrected to 12% CO,
Cc = particulate grain loading, gr/dsct
C, = pitot calibration factor, dimensionless
Dn = nozzle diameter, in.

= fuel F factor, dscf/10° Btu at 0% O,
H = orifice pressure differential, iwg

I = % isokinetics

M, = mass of collected particulate, mg

M, = mass emissions of species i, Ib/hr
MW = molecular weight of flue gas
MW,

= molecular weight of species i:

NO, : 46
cCO : 28
SO, 64
HC : 16

8 = sample time, min.

AP = average velocity head, iwg = ( qfﬁ )2
P, = barometric pressure, in.Hg

P = stack absolute pressure, in.Hg

P = stack static pressure, iwg

CCo1-066 | | | ARNOT
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Nomenclature (Continued):

Q = wet stack gas flow rate at actual conditions, wacfm
Qsd = dry stack gas flow rate at standard conditions, dscfm
sV = specific molar volume of an ideal gas at standard conditions, ft*/Ib mole
I'm = meter temperature, °R

T, = reference temperature, °R

Ts = stack temperature, °R

v, = stack velocity, ft/sec

V. = volume of liquid collected in impingers, ml

Vm = dry meter volume uncorrected, dcf

Vo wd = dry meter volume at standard conditions, dscf

V, = 'volume of water vapor at standard conditions, scf

Y = meter calibration coefficient

coovoss eRiYoT
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Specific Emissions Calculations
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Unit: #4
Location: HSAPH

Client: SCE Alamitos

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEOQUS MEASUREMENTS SUMMARY

Condition: Urea Off
Load: 254 MW

02%

C02%

CO ppm NOx ppm

Analyzer Range:
Span Value:

100 100§

55.63 49.37
5

System Zero

System Span 5.00
Raw Average 2.11
System Zero 0.01L
System Span 4.95
Corrected Average 2.13
System Bias Check

Zero Pre-test 0.10%
Zero Post-test 0.10%
Span Pre-test -0.31%
Span Post-test -0.81%

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average




12/9/92

Unit: #4
Location: HSAPH

Client: SCE Alamitos

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Condition: Urea Off
Load: 254 MW

02% CO02%

CO ppm NOx ppm:

Analyzer Range:
Span Value

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test 0.10%
Span Pre-test 0.81%
Span Post-test -1.11%

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average




12/9/92

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea On
Unit: #4 Load: 254 MW
Location: HSAPH

C02% CO ppm NOx ppm
Analyzer Range: 100 100
Span Value: 55.63 90.52

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check

Zero Pre-test 0.10%
Zero Post-test 0.10%
Span Pre-test -0.31%
Span Post-test -0.31%

Te

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Averagée

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average




114/30/82

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea Off
Unit: #4 Load: 70 MW
Location: HSAPH

Span Value:

02% CO ppm NOx ppm &
Analyzer Range: 100 100
55.87

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

C0O29

0

System Bias Check
Zero Pre-test
Zero Post-test
Span Pre-test

Span Post-test

System Zero
System Span.
Raw Average
System Zero
System Span

Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average




11/30/92

CONTINUOUS GASEQUS MEASUREMENTS SUMMARY

CARNOT EMISSIONS TRAILER

Client: SCE Alamitos Condition: Urea On
Unit: #a Load: 70 MW
Location: HSAPH

02% CcC02% CO ppm NOx pp

Analyzer Range:

10
4.99

100

Span Value:
Te8i

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

Systern Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

-4-CEM

02% C02% NOx ppm
System Zero 0.10 0.80
System Span 55.80; 49.50
Raw Average 7.304 25.1
System Zero 0.10"  0.20
Systen Span 55.60; 49.80
Corrected Average 7.23 25.34
System Bias Check
Zero Pre-test 0.10% 0.80%
Zero Post-test 0.10% 0.20%
Span Pre-test 0.07% -1.13%
Span Post-test -0.27% -0.83%
Test Average 7.83 24.88
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CARNOT EMISSIONS TRAILER

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea Off
Unit: #4 Load: 150 MW
Location: HSAPH
02% CO2% CO ppm NOx ppmi:
Analyzer Range: 10 100 100
50.63

Span Value:

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test

Span Post-test

e e

System Zero
System Span
Raw Average
System Zero
System Span

Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average




12/9/92

Unit: #-4
Location: HSAPH

Client: SCE Alamitos

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEQUS MEASUREMENTS SUMMARY

Condition: Urea On
Load: 150 MW

Span Value

02% C02% CO ppm NOx ppm
Analyzer Range: . 100 100
55.87 50.63

System Zero
System Span
Raw Average
Systemn Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test
Zero Post-test

Test Average

Span Pre-test 0.33%
Span Post-test 0.33%
0.00

-

'.\r}\
/-



11/30/92

CARNOT EMISSIONS TRAILER

Unit: #4 Load: 70 MW
Location: HSAPH

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea ON

02% C02% CO ppm NOx ppm

Analyzer Range: 100

100

Span Value

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test

Span Post-test

System Zero
System Span
Raw Average
System Zero
System Span

Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average

9L



11/30/92

CARNOT EMISSIONS TRAILER
CONTINUOQUS GASEOUS MEASUREMENTS SUMMARY

Unit: # 4
Location: HSAPH

Client: SCE Alamitos

Condition:
Load:

Urea Off
70 MW

C0O2% CO ppm NOx ppmi
Analyzer Range: 100 100
Span Value:
Test

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Tes 4-GEN

System Zero
System Span
Raw Average
System Zero
System Span
Corrected Average

System Bias Check
Zero Pre-test

Zero Post-test
Span Pre-test
Span Post-test

Test Average




CARNOT 1219/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.............cvveenenee. SCE Parameter...........coveeeveevvennnen, Urea Off
UnNite e 4 Fuel...........coovmeiin ) Natural Gas
Sample Location...................... CSAPH EF
Test Number............ccoooieeeanis 1-4-PM 2-4-PM| Average
Reference Temperature, F......... 60 60
Test Date...vevvveeereneeeene, 9/14/92"| 9/15/92
Test Method........cooovviivieeinnn. SCAQMD 5.3 SCAOMD 5.3k SCAQMD 5.3
Sample TraiN....coceeeeeeereerens.s ES-28 ES-287 -
Pitot Factor .....cccccvevionnirvinnnenn. 0.840~ . 0.840v, fi -
Meter Calibration Factor........... 1.0007 1.000<"  Eaaiieioc -
Stack Area (Sq ft).cvcviirrnrennnn. 452.30 452.30 -
Sample Time (Min).......eeeevnn.... 126+ 126V, fii 126
Barometric Pressure {in Hg)...... 29.92? 29.92 29.92
Nozzle Diam (in).......cc.cccovnee.. 0.240 0.240. | -
Start/Stop TimMe..oovevoreerrooiens 1208/1603 ¥ 0650/0924v1: -
Stack Pressure {(iwg).......c........ 1.04v" 1.10v" 1.07
Stack Temperature (F)............. 228.0/ 2413k o 234.7
T o S 03036, 03305/} 0.3171
Meter Volume (ach).......co..c...... 55.3687" | 60.015/ . 57.692
Meter Temperature (F).............. 88.1", 93.51" - 90.8
Meter Pressure {iwg}................ 0.692+" 0.743 0.721
Liquid Volume (ml}..........coue... 216.57 241.3 228.9
Stack 02 (%B)eevereerierecerieaenn. 5.3, 4.9 | 5.1
Stack CO2 (%)....cc.cvrerererverenn. 9.1V 9.4 | 9.3
Standard Sample Volume (SCE) 52.615 56.486 i 54.551
Moisture Fraction..........c.covvvee.. 0.161 0.166 0.163
Molecular Weight. {wet)........... 27.79 27.76 27.78
Stack Gas Velocity (ft/sec)........ 35.89 37.82 36.86
Stack Flow Rate (wacfm).......... 973,964 1,026,467 1,000,216
Stack Flow Rate {dscfm}........... 619,369 636,587 627,978
Isokinetic Ratio (%).................. 97.03 10135 | 99.19
Particulate Catch, mg............... 2.904 1.604 000 = 2.25
Grain Loading gr/dscf............... 0.0009 0.0004 0.0006
Grain Loading @ 12% CO2....... 0.0011 0.0006 | 0.0008
Part emission Ib/hr................... 4.51 238 | 3.45




CARNOT 12/9/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/LOCaTION. .. voveervcrariinenes SCE Parameter........ccceevveeen. Urea On
[T U 4 Fuel. .. e Natural Gas
Sample Location.........covivennenn. CSAPH EF

est NUMDbBEr...coovviiiriiriareinene 3-4-Pvi 4-4-PM Average
Reference Temperature, F......... 60 60
Test Date...cveeerrecmceaeeeninnnnnins 9/15/92 9/15/92
Test Method......c.coiveiiiiiiiiann, SCAQMD 5.3|5CAQMD 5.3 CAQMD 5.3
Sample Train. oo, ES-28 ES-28 -
Pitot FACtor .ocvvvvenrereiicinnninnenans 0.840 0.840 -
Meter Calibration Factor........... 1.000 1.000 -
Stack Area {sqQ ft)eeeriiiiinnnnnn 452.30 452.30 -
Sample Time (Min)......ccoceeenenns 126 126 126
Barometric Pressure {in Haj...... 29.91 29.99 23.91
Nozzle Diam {in}....ccccoviiiiiinnnnns 0.240 0.240 -
SEArt/OTOP TIMurerereerarsreooersens 1122/1358 1432/1652 -
Stack Pressure (iwg)........oooeeee 0.99 1.02 1.01
Stack Temperature {Fl............. 228.6 230.2 229.4
Delta P liwg) .. ceeeeeenrcrarninaninnn, 0.3087 0.3478 0.3283
Meter Volume (acf)......oovvvnniit, 57.394 62.181 59.788
Meter Temperature {F).............. 88.7 93.5 g91.1
Meter Pressure (iwg)........covneee 0.712 0.805 0.759
Liquid Volume {ml}........ooverenn, 230.1 248.9 2395
Stack 02 (%).evicrerriiriiirninninns 5.4 5.3 5.4
Stack CO2 (%8).eeverreeciininniiainnes 9.0 9.1 9.1
Standard Sample Volume (SCF) 54.465 58.665 56.565
Moisture Fraction.......coviverrinans 0.164 0.1656 0.164
Molecular Weight. {wet)........... 27.74 27.75 27.74
Stack Gas Velocity (ft/sec)........ 36.25 38.46 37.36
Stack Flow Rate {wacfm).......... 983,666 1,043,828 1,013,748
Stack Flow Rate {dscfm)........... 622,059 659,917 640,988
Isokinetic Ratio {%)....covinviniinne 100.01 , 101.54 100.78
Particulate Catch, mg........oeeu. 2.104 2.40M 2.25
Grain Loading gr/dscf......coovvene. 0.0006 0.0006 0.0006
Grain Loading @ 12% CO2....... 0.0008 0.0008 0.0008
Part emission Ib/Ar....ceciiiiiiiiinnnn 3.17 3.57 3.37




CARNOT 12/9/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET
Client/Location.........cocovvvenene.. SCE Parameter.........cccocceevccinvvonnnn. Urea Off
0 5 4 Fuel......oooovoie Natural Gas
Sample Location..........coeeeevennns CSAPH |DataBy..........cococeeeiiiinninnn, EF
Test Number..........coeveeinvinnnnnes 5-4-PM. o-4-PM Average
Reference Temperature, F......... 60 60 / |
TeSt DAte......veererrerrerereerennen, 9/18/92"| 9n9/e2 f
Test Method............ccooeeveeennnns SCAQMD 5,3|SCAQMD 5,3} {SCAQMD 5.3
Sample Train.......cocoveeevieenennnne. ES-28/ ES-28 -
Pitot FACOT .vevevcnicrcrvivereeenns 0.840 0.840v | -
Meter Calibration Factor........... 1.000., 1.000". | -
Stack Area (Sq ft)............c....... 452.30¥" | 452.307 | i
Sample Time (Min}..c...coovvevvnnnes 126 . 126 / B 126
Barometric Pressure (in Hg)...... 28.89 |// 29.90 / 28.89
Nozzle Diam {in)...........coeviinnne 0.251 v 0.240 / L -
Start/Stop TIMe.......ooereeisieerees 220072417+ 0100/031 7.5 -
Stack Pressure (fWg)................ 006, | 012, 0.09
Stack Temperature (E)............. 169.0/ | 167.7/ 168.4
Delta P (WG verveerererrenrsr, 0.0869+",| 0.0954.” | 0.0912
Meter Volume (acf).................. 37.795 376717 | | 37.733
Meter Temperature (F).............. 86.4 80.0 o " 83.2
Meter Pressure (iwgl.......ccouuen... 0.270/ 0.275 - 0.273
flLiquid Volume (ml}................... 94.6.” 100.5/" 97.6
Stack 02 {%)eeerereevrrenrenrenninas 115/ 11.6 v, 11.6
Stack CO2 (%).vvvervvrrrrereenenn. 5.50" 5.4 5.5
Standard Sample Volume (SCF1| 34.752 36.277 35.514
Moisture Fraction.......ocvvvveenenens 0.112 g.114 0.113
Molecular Weight. {wet)........... 28.07 28.04 28.05
Stack Gas Velocity {ft/sec)........ 18.62 19.16 18.89
Stack Flow Rate (wacfm.......... 505,177 520,000 512,589
Stack Flow Rate {dscfmj)........... 357,938 381,406 369,672
Isokinetic Ratio (%)...........c.e... 101.39 s 108.64  E 105.02
Particulate Catch, mg............... 0.704 1.304 1.00
Grain Loading gr/dscf............... 0.0003 0.0006 | 0.0004
Grain Loading ® 12% CO2....... 0.0007 0.0012 {2 0.0010
Part emission [b/hr.........cc........ 0.95 1.81 | 1.38




CARNOT 12/9/92

Particulate

SOURCE TEST DATA SUMMARY WORKSHEET
Client/Location.....oicvveeveiriiannns SCE Parameter........................ Urea On
L o U 4 Fuel....oooi e, Natural Gas
Sample Location.........covvvevvneee, CSAPH DataBy.........ccc..o v EF
Test Number.......cocooviieiiinenann, 7-4-PM 5-4-PM Average
Reference Temperature, F......... 60 60 |
TSt DATErrnrerrrereeresserssseneoees 9r9/92” | 9r9r92 §
Test Method...u.eeiveeeeeeeniennnn. SCAQMD 5,3| SCAQOMD 5,3 SCAQMD 5.3
Sample Traif.....eeeereeeeeeereeeeenens £5-28. £s-28 | -
Pitot FACTOr cvviiviiriierrinircnananans 0.840/ 0.840/- -
Meter Calibration Factor........... 1.000l/. 1.000 ‘// -
Stack Area {sqQ ftheecevivriiiiieennns 452,30V 452.30V : -
Sample Time (Min.....cocoeveen.. 126, , 126 O : 126
Barometric Pressure (in Hg)...... 28.89v, | 2889V, | 28.89
Nozzle Diam (in)......eueieieereerene. 0.240v" | 0251 : -
STArt/STOP T1ME..verenrineneiereenns 0400/0617%] 0650/0907 | -
Stack Pressure {(iwg)...coeveevvnnnns -0.12 v, -0.11 |  -0.12
Stack Temperature {F)..........ou. 165.7 166.6 166.2
Delta P (iWa) e veerervererrrereeen. 0.0949~"| 0.0796. | 0.0873
Meter Volume (aCf)......vreen..... 37.117/.| 34.849,/ | 35.983
Meter Temperature {Fl.............. 77.4v | 79.0, | 78.2
Meter Pressure (iWg................ 0.276 v | 0.232 | 0.254
Liquid Volume (ml).....eveeeeeenne.. 99.9 " 92.4." | 96.2
Stack 02 (%.vrerrerseerererrneenes 1.67 11.6
Stack CO2 {%B}eumerereerainrainnns 5.4, 5.5
Standard Sample Yolume (SCF1|  34.698 32.479 33.588
Moisture Fraction.......c.cevveverene. 0.118 0.117 0.117
Molecular Weight. (wet)........... 27.99 . 28.02 28.00
Stack Gas Velocity (ft/sec)........ 19.43 17.80 18.62
Stack Flow Rate {wacfm).......... 527,361 483,111 505,236
Stack Flow Rate (dscfm)........... 373,039 341,735 .| 357,387
Isokinetic Ratio {%).........ccuce.... 106.24 99.25 el 102,75
Particulate Catch, Mg............... 5.80 490 5.35
Grain Loading gridscf.....c..c.ouee 0.0026 0.0023 | sl 0.0025
Grain Loading @ 12% CO2....... 0.0057 0.00517 | i 0.0054
Part emission Ib/hr................... 8.25 6.82 i 7.53




CARNOT 12/9/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location........ccvivviiniannins SCE Parameter...........cc........ Urea Off
Uit e 4 Fuel....oooiii e Natural Gas
Sample Location...................... CSAPH EF
Test Number...............o..ouve, 9-4-PM 10-4-PM Average
Reference Temperature, F......... 60 v 60+
Test Date....oveecereveirrereerseennn. 9/19/92|  9/20/92
Test Method........oceeeievininnnnns SCAQMD 5,3| SCAQMD 5. SCAQMD 5.3
Sample Train........coeveviiiniinn, ES-ZB/_ ES-28-, -
Pitot FACLOF ..vvvvvveierriirennensiinns 0.840 0.840" |
Meter Calibration Factor........... 1.000" 1.000v" N -
Stack Area {$q ft)..cccrrerreerrnnnne. 452.30v" | 45230} ]
Sample Time (Min).......cooeeveenn, 126 /- 126 126
Barometric Pressure (in Ho)...... 28.89&' 28.987 | 28.89
Nozzle Diam {in}......coevivveniinenns 0.240 , 0.251 & -
STArt/Stop TiMe.. . wvrwiereerens 713372350 002770248, -
Stack Pressure {iwg)..........ccu... 0.18 // 0.19. | 0.19
Stack Temperature (F)............. 196.9 v 7 196.8 196.9
Delta P liwgl.ccoviiieiiiiinnnn, 0.1422j’ 0.1531 o 0.1477
Meter Volume (acf)........coeenentnn 43.730 44.664/ G 44.197
Meter Temperature {F}.............. 81.4 g 80.8 ,/ 81.1
Meter Pressure {iwg)................ 0.410/ 0.410 il 0.410
Liquid Volume {ml)................... 1621 170.5 / 166.3
Stack 02 {%)..eerererrervrreinenen. 7.1 6.6, 6.8
Stack CO2 {%).cvviiriiiiiiienens 8.0 8.5 8.3
Standard Sample Volume (SCF)| 40.592 41.635 41.113
Moisture Fraction........c.ccvevnvnens 0.157 0.160 0.158
Molecular Weight. (wet}........... 27.75 27.76 27.76
Stack Gas Velocity (ft/sec)........ 24.47 25.34 24.91
Stack Flow Rate {wacfm).......... 664,010 687,738 675,874
Stack Flow Rate (dscfm)........... 428,173 443,146 435,660
Isokinetic Ratio {%)...cvvcvirvaninn, 108.29 s 98.12 LA 103.20
Particulate Catch, mg............... 3100 1401 2.25
Grain Loading gr/dscf............... 0.0012 0.0005 0.0008
Grain Loading @ 12% CO2....... 0.0018 0.0007 | 0.0013
Part emission Ib/hr....cooeeevveenen. 4.32 1.97 ¢ 3.15

;




CARNOT 12/9/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.......ccveeveenennne. SCE Parameter......cc.ccooveeeeeevenennnn. Urea On
(3 ST PPTPR 4 Fuel .. s Natural Gas
Sample Location.......c.ceveveiinnns CSAPH {DataBy............ EF
Test Number....coevieveorivivenenen, 11-4-PM 12-4-PM Average
Reference Temperature, F......... 60 ~ 60.”
TOSt DAL rvvrrererseerrereresreens. 9/20/92" | 9120192/
Test Method.......cvvviviiiiieiiiainnn SCAQMD 5.3|SCAQMD I5/3 SCAQMD 5.3
Sample Train.......oveeeieiiiiineeneens ES-28 v ES-28 -
Pitot FACLOT cvvvverivvinernianerarnnnss 0.840. 0.840 -
Meter Calibration Factor........... 1.000 I/ 1.000/ -
Stack Area (G ft)eeeerreeeeruenens 452.30} 452.307" -
Sample Time (Min).......ccovvveeee.. 126 % 126 (/ 126
Barometric Pressure {in Hag)...... 29.657 . 29.007 29.65
Nozzle Diam (iN}.eeererereeierenns 0251 | o25% | :
StartlStop_Time ....................... 0331/0548+{ 0630/0852.4: -
Stack Pressure (iWg).......cverne.. 024~ | 023 | 0.24
Stack Temperature (F)............. 199.4v" 196.4. 197.9
Delta P {iwglovovovereeeererencenreans 0.1620. | 0.1441v | 0.1535
Meter Volume (acfl,........ccceue.. 47.431. | 46.417 46,924
Meter Temperature {F}.............. 82.9v" 83.4
Meter Pressure {iwgl......ocevenens 0.476v" 0.459
Liquid Volume (ml}.........cccueren. 182.7./, 181.0
Stack 02 {%).eeevvvrvrvieeanriereeenas 6.4/ 6.4
Stack CO2 {(%).ccverirriviiveirneensns 8.7 . 8.7
Standard Sample Volume (SGF)|  45.070 43.064 44,067 |
Moisture Fraction......cccoecvvvinins 0.159 0.160
Molecular Weight. (wet)........... 27.80 27.78
Stack Gas Velocity (ft/sec)........ 25.88 25,22
Stack Flow Rate {wacfm).......... 702,197 666,790 684,494
Stack Flow Rate (dscfm)........... 461,919 429,123 445,521
Isokinetic Ratio (%).......o.coeeiunes 101.89 104.80 103.35
Particulate Catch, Mg.....o.ooo..... 2.60 1.40 | 2.00
Grain Loading gr/dsct............... 0.0009 0.0005 | 0.0007
Grain Loading @ 12% COZ2....... 0.0012 0.0007 0.0010
Part emission Ib/hr............il, 3.52 1.85 1 e 2.68




CARNOT 11/23/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET
Client/Location............ccceevennee. SCE Parameter. .....c.ooovvvvveeernieennns Urea Off
Uit eien e eiereierervrcsasanreeaes 4 Fuel.. ..., Natural Gas
Sample Location........occereeneneen, CSAPH |DataBy........ EF
est Number.....cooeeiiiniinnnnns 2A-4-NH3 | 2B-4-NH3 Average
IReference Temperature, F......... 60+« 60 v
TeSt DAte.veereerersieereeereriaresnnns 9715192 9/15/92 ~
Test Method.......coovvveivninnnnn, NH3 Draft NH3 Draft | NH3 Draft
Sample Train.....c.cooeeviciiiiniinne. ES-8v ES-8 . -
Meter Calibration Factor........... 0.998 0.998 / -
Sample Time (Min)...o.veevrereen.n. 30" 30/ 30
Barometric Pressure (in Hg)...... 29.94/ 29.94 / 29.94
SATT/STIOP TIMEB.rvreerererrnererenens 0840/0910y] 0943/1013~ -
Meter Volume (3Cfl.........voe..... 23.094./ | 23.253 23.174
Meter Temperature (F).............. 89.5.” 103.2./ 96.4
Meter Pressure {iwg).......coevevins 2.000-/
Liquid Volume (ml)....c.covnennnnnes 75.7
Stack 02 {%)ereviviiiiiirivneenne 4.9
Stack CO2 {%)...ciciniiriiinnininenn, 9.4
Standard Sample Volume (SCF} 21.928
Moisture Fraction..........ccceenene. 0.138
Molecular Weight, {wet) 218.08
NH3 ppm wt in solution
Sample volume (Ml)................. 560
NH3 ppmV in flue gas.............. 1.7
NH3 ppmV @ 3%02................ 1.9




CARNOT 11/30/92
Ammonia
SOURCE TEST DATA SUMMARY WORIKKSHEET

Client/Location..ccceveiiviiniinennn SCE Parameter............oooeeeeniinnnnns Urea On
URte s enerinsninnneinniasnsnenmmenmrianess i | Fuel, .o, Natural Gas
Sample Location......ccceveeviinnnne. CSAPH EF
Test NUMDEr. . .civvveeennieiiiniiins 3-4-NH3, 4-4-NH3 Average
Reference Temperature, F......... 60 v 60 v
Test Date.e.uririeeeeererersiiieiiennnns 9/16/92 v 9/15/92 v«
Test Method....vviceeviveniininiraans NH3 Draft NH3 Draft NH3 Draft
Sample Train. .c.cooovimnieniranneanss ES-8v" ES-8 -
Meter Calibration Factor........... 0.998.” | 0.998~ i
Sample Time (Min)...c.ooooiieninns 30/, 30", 30
Barometric Pressure {in Haj...... 29.90 | 29.99~ 29.90
STAr/SIOP TIME.rrerrerisiveeessnness 124671316+ 1647/1617v -
Meter Volume {acf).....ccouenrns 23.246 | 24115 23.681
Meter Temperature (Fl.........cooe. 90.3 93.3+v" 91.8
Meter Pressure (iwg......coeee. 2.000~" 2.000 2.000
Liquid VoIUme (mf)....eereerereene. 0.1 82.9." 86.5
Stack 02 (%) erivriiiririiiiaainn 5.4 5.3 5.4
Stack CO2 (%) .coveiiiiiiiiiinnsaaes 9.0 9.1 9.1
Standard Sample volume (SCF1|  22.010 22.778 22.394
Moisture FractioN..i.eeeeernireannnns 0.160 0.145 0.152
Molecular Weight. {wet) 27.79
AMMONIAZANALY.S
NH3 ppm wt in solution............
Sample volume (mil..co.ccoivenis
NH3 ppmV in flue gas..............
NH3 ppmV @ 3%02.....ccnennines




CARNOT 12/3/92
Ammonia
SQURCE TEST DATA SUMMARY WORKSHEET

Client/Location.....ccoovevievniieiann. SCE Parameter..............ccceeeeeeeee... Urea Off
T 4 Fuel ... Natural Gas
Sample LoGation......vcivvvvveeevinnes CSAPH |DataBy.....ccooovrvceeiiiinniiie EF
Test Number..............ccocoeeeen, 2-4-NH3 0-4-NHJ3 | Average
Reference Temperature, F......... 60, 60 e
Test Date.....cvveiiiieviienreneneenn, 9/19/92° 9/20/92 S
Test Method.......ococvvveiviinreneen NH3 Draft NH3 Draft am NH3 Draft
Sample Train.....ccocovviiivenniecnens North North S5 -
Meter Calibration Factor........... 0.975 0.975 - -
Sample Time (Mi}........oeneen.. 30 // 30" 30
Barometric Pressure {in Hg)...... . 28.89 i 29.40'/_21:‘ 28.89
SEATL/STOP TIMIErrreeeseesisirnserseses 2325/2355v] 0215/0245/E .
Meter Volume {acf).........c.ocoeees 31.271 / 31.132 v 31.202
Meter Temperature {F).............. 87.1 v 84.6 ./ 85.9
Meter Pressure (iwgl....ocoorernn. 1.500\/ 1.500 v o 1.500
Liquid Volume (ml).........oeivnen. 69.5 82.8 : 76.2
Stack 02 (%) ..eiviviiriiniiininiininns 11.5 11.6 11.8
Stack CO2 (%)eeiiiiiiiniiiiiiennn 5.5 5.4 5.5
Standard Sample Volume (SCF)|  28.086 28.584 28.335 |
Moisture Fraction.........ooiiiicnas 0.111
Molecular Weight. {wet).. 28.08
NH3 ppm wt in solution............
Sample volume {ml).................
NH3 ppmV in flue gas..............
NH3 ppmV @ 3%02................] 08| 07 fF i




CARNOT 11/30/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET

Client/LOCation.......cvevureierinenes SCE Parameter............. [T Urea On
YT TR 4 FUEH. e Natural Gas
Sample Location.......coiiieenninns CSAPH EF
Test Number.........ccooinvnen. /-4-NH3 8-4-NHJ3 Average
Reference Temperature, F......... 60~ | 60 |
Test Date...vuvieeerreninirerninnnn, 9/19/92. 9/19/92v
Test Method.......ooovaiiiiineans NH3 Draft NH3 Draft NH3 Draft
Sample Traif...covneien, North North -
Meter Calibration Factor........... 0.975 0.975 -
Sample Time (Min}k.....ococovininns ao . 30/ 30
Barometric Pressure (in Hg)...... 28.89v |, 28.89 28.89
S1art/STOp TIME..viveneniviiinnane 0500/0530v|. 0800/0830~ -
Meter Volume (8fl.....ceerieerns 31.484 .| 30.062v 30.773
Meter Temperature (F).............. 80.4 ./, 82.6v, 81.5
Meter Pressure (iwg)...coooeivneeen 1.500 // 1.500v 1.500
Liquid Volume (mb......coceeevienen. 75.6 87.2 81.4
Stack 02 (%) v 11.6 11.5 11.6
Stack CO2 {%).eeiriiiiiiiniiiannnnas 5.4 5.5 5.5
Standard Sample Volume (SCF) 28.627 27.224 27.926
Moisture Fraction......cccveevnneenens 0.109 0.130 0.119
Molecular W 28.09
NH3 ppmV in flue gas.............. 12.6
{NH3 ppmV @ 3%02................ 24.0

”[w{‘ﬂ/




CARNOT 11/30/92

Ammonia :

SOURCE TEST DATA SUMMARY WORKSHEET
Client/Location.....ccoivvviirnnininnes SCE Parameter........ooceeeiieereeenieens Urea Off
Ut e eierereneninnarsemarssniansiarranes 4 Fuel. ..o Natural Gas
Samnpla Location......cieveeeeiiniane CSAPH EF

@St NUMDEr. . ..cenivriineiiiniiiniinns 9-4-NRH3 10-4-NH3 Average
Reference Temperature, F......... 60~ 60
TESt Dateucvvireirereerrininisinierians 8/19/92v" | 9/20/92
Test Method.....ooooocviiieniienann, NH3 Draft NH3 Draft NH3 Draft
Sample Trai.. ..o North North -
Meter Calibration Factor........... 0.975 0.975 , -
Sample Time (Min)......coceevieennn. 30 v, 30/ 30
Barometric Pressure (in Hg)...... 28.89 | 2898/ 28.89
Start/Stop Time...oooevieeiiiinannns 2230/2300v1 0145/0215 -
Meter Volume {acf)..cocceoieernrenn 31.099 7 30.502v/ 30.801
Meter Temperature (Fl.............. 85.1/, 79.6 v 82.3
Meter Pressure (fwgl....cceveareenes 1.600v 1.600‘/ 1.600
Liquid VOIUME (Ml}....vveeerervees 97.8v | 1193V 108.6
Stack 02 (%)...ceeviieorenirsiiriinns 7.1 6.6 . : 6.9
Stack CO2 (%)...coivrererirrarnninns 8.0 8.5 8.3
Standard Sample Volume (SCF) 28.041 27.870 77.956
Moisture Fraction......ceceeeeeeeinnns 0.140 0.166 0.153
Molecular Weight. {wet). 27.95 27.69 27.82
NH3 ppmV in flue gas..............
NH3 ppmV @ 3%02...............

% / 7’0{(4 AN




CARNOT 12/9/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET

Tl T/LOCATON. 1 vreserreeerereeannne SCE PATAMELCT .. ... o eoeeererienns Urea On
U e eeveererieeeesnerrnssenanseenans 4 Fuel. oo, Natural Gas
Sample Location......cooeecviinenens CSAPH |DataBy............ EF
Test Number.......cooiiviineain. TT-4-NH3 12-4-NH3 Average
Reference Temperature, F......... 60 60
Test Date..cvveciiierrraerinianrirns 9/20/92 9/20/92
Test Method.....c.ooieviiiiiiinnns NH3 Draft NH3 Draft NH3 Draft
Sample Train.....ocevveii North North -
Meter Calibration Factor........... 0.975 0.975 -
Sample Time (Min}.....coooovevnnnnn. 30 30 30
Barometric Pressure {in Ha)...... 29.65 29.65 29.656
Start/Stop TiME....ccocvirierenrenss 0448/0518 | 0700/0730 -
Meter Volume {acf)........oocveeens 30.805 31.028 30.917
Meter Temperature (Fl.............. 80.8 83.8 82.3
Meter Pressure {iwg)oocovienenioens 1.600 1.600 1.600
Liguid Volume {ml}......o.cceonrenins 97.3 117.5 107.4
Stack 02 [%)eeeiriiiiiiiiniineniiens 6.4 6.4 6.4
Stack CO2 (%b).civiiiiiirecncrarannns 8.7 8.7 8.7
Standard sample Volume {SCF) 28,733 28.779 28.756
Moisture Fraction........ccevveianens- 0.136 0.160 0.148
Molecular Weight. {wet) 28.06 27.93
NH3 ppm wt in solution..... 5.32
Sample volume (mb.........c...eee. 625
NH3 ppmV in flue gas.............. . . 5.6
NH3 ppmV @ 3%02...ccccceenne 5.4 8.5 6.9




CARNOT 12/9/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location......cccvvviaieneinnns SCE Parameter..........cooveeveveceeeenen Urea Off
(3T U 4 Fuele oo Natural Gas
Sample Location.......c.coveevireans CSAPH |DataBy............. EF
Test Number......o.cvoviviirinnsease 13-4-NA3 14-4-NHS | it Average
Reference Temperature, F......... 60 60
TeSt DAte. s eerveenirniarnrnnrsrenennns 9/28/92 9/28/92
Test Method..........ocoeeieevininns NH3 Draft NH3 Draft NH3 Draft
Sample Train........ooivernannn. North North -
Meter Calibration Factor........... 0.975 0.975 -
Sample Time (Min)...........coceveie 30 30 30
Barometric Pressure {in Hg}...... 29.94 29.94 29.94
STArt/StOP TIME. . vrreeeesnrereernnes 0512/0544 | 0555/0627 -
Meter Volume (acf)....ococeenniennns 30.251 30.328 30.290
Meter Temperature {F).............. 91.8 97.0 94.4
Meter Pressure {iwgl.....ocoevienne. 1.500 1.500 1.500
Liquid Volume (ml).....ccoveeiinien, 84.1 74.6 79.4
Stack 02 (%) eeiiiirinciricniinienns 11.2 11.1 11.2
Stack CO2 (%)uveciiiiiiiniiinnnnns 5.8 5.9 5.9
Standard Sample Volume (SCF) 27.916 27.724 27.820
Moisture Fraction.....cocoeveviennnnen 0.123 0.111 0.117
Molecular Weight. (wet). 27.98 28.12 28.05
NH3 ppm wt in sclution............
Sample volume {(ml).........ooeeeee. s
NH3 ppmV in flue gas.............. 7.9 5.3 [ e 6.6
NH3 ppmV @ 3%02.........0en. 14.6 9.7 12.2
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PROJECT # / Zg-g}

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

CUENT/LOCATION % P\\GY}'!L{'OS L{‘ MeCl, BLANK mgiml _ &2 OO 13

SAMPLE LOCATION CS Rp H

TEST# .,‘f d-7m

©.0020 Front Hal

WATER BLANK mg/ml ©- (0 40

Rack Holf

SAMPLE DATE

e s

q

92

DATA ANALYSIS DATE [0/ Kp /q Z

T4l

ANALYST INITIALS

1. GLass FBERFLTER A _447|0. 10935\ p.00%0 |- 065 | — / 57
Fomen o S0z pER28 89 3.8 | L gzo 2+l
3. IMPINGER ' oD

a. WATER FRACTION 5079 | 2863%| 29 b3k [-95 /,? 740 0-3

| e
b. ORGANIC i)gzqcnou 5076 1961549 28.6eq 0.2 | 02 40 0O
TOTAL PARTICULATE = 2 Y mg

PML-050



PROJECT # ]Z§g 2—

CLENTALOCATION. SCE Alamitas 4

SCAQMD 5.3, IN STACK FILTER

PARTICULATE

sAMPLE LocaTioN CSHPH

O.0020 Frow
WATER BLANK mgiml € OO Y0 Back.

SAMPLE DATE

MeCl, BLANK mgiml_© -EX V3

talf

9 4592

oaTA ANALYSIS DATEIO, b, 92

TEST # 2~ 4’ - P ANALYST INITIALS j&\-‘
1. GLASS FIBER FILTER 45112, 0. 103350 1035 O-45 - / 05
2. PROBE AND NOZZLE i -5 200
WASH 506% |28.95475] 2895327 | . 5 o4 o | - ]
3. IMPINGER q %
a. WATER FRACTION SoF 1 29,6503 |28 €SS 1715 l Y 450
97
b. ORGANIGEXTRACTION | 5o | 87513| 23:1315) 015 | 0.2 b
TOTAL PARTICULATE = [ .lpmg

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

PRQJECT # { & ;gz

CLENT/LOCATION % P\[dm-t 0S

sampLe LocaTion (. A H

2- L{e\om

TEST #

MaCl, BLANK mg/mi

0.c020 Erontlz

WATER BLANK mgiml ©-0040 Bacl Y.

O-00(%

SAMPLE DATE

i

15,92

DATA ANALYSIS DATE /0//5/42

ANALYST INITIAL

1. GLASS FIBER FILTER

{ 5’2 mi MeCl,

U573\ p.10275| 00315 — ~0-4f
P NOMOELE N\Sopd g g O 4 | 052 /%0 0.l
R e P P I A
| a. onanc exrmacnion | 5262 | 277 | a1 700d 005 | 0.2 8’% )

NN\

TOTAL PARTICULATE =

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

D-00ZD Front!
PROJECT # I 9522 WATER BLANK mgiml €2.0040 Backys
cueNTrocATION_SSC . Ala mios U MeC!, BLANK mgiml __(-Q(3 SAMPLE DATE q /7 C?Z—

saMPLE LocaTion  (SAPU DATA ANALYSIS DATE@/_/ ?/_6_7_2
e Mot OM pwsrsr s JEL
1. GLASS FIBER FILTER ug_{-” 0.10%% |o @,’27 0-6 | — / o,
2. PROBE AND NOZZLE (o
WASH 5065 281437 29 7u435| 0§ 0.35 ot 0-5
3. IMPINGER P
o warsnemacron  |50%7 2814/ R8.65H 27 |208 % /-3
b e TN | 5085 104102 2909 | O- [ 0.2 /%o ]
TOTAL PARTICULATE = 2 .4—mg? .

PML-050



PROJECT #_/ O 597
cuentiocanon SCE Alam l—E)S i
savpLe Location CSAPH

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

WATER BLANK mg/m!

Mecl, BLANK mgmt (. OO 3

0.0020 Leent Y4
ocodo Back ys

SAMPLE DATE Cf // g/

92

DATA ANALYSIS DATE/D/

ﬁz

TEST# ‘5‘” 4" 'Pm ------ _ ANALYST INITIALS

/|

1. GLASS FIBER FILTER 47_%7 o4 |o.ns ’0'25/ . / _03
VAV /

S 500k |29.%5105s30| (05 0.2 { %g 0-1

3. IMPINGER / / q(ap v
a. WATER FRACTION @gg 217'4)‘2[ ;ﬁ"};wq (2 {33 470 -0 .O
AN J

b. ona.qrxc’:f‘gzaacnou 5084 28 P35 }85794’ -p-05 0.2 % -O, .0

TOTAL PARTICULATE =

0.7 mg‘[i(’ |

s

PML-050



e PR

PARTICULATE

SCAQMD 5.3, IN STACIE)FILTEF; »
0020 Frordhh,
WATER BLANK mgml _O-COUQ_ Geck V.

PROJECT # /ﬁzggz

CLENTALOCATION SCE P\I&Mﬂ 4SS L{ MeCl, BLANK mg/ml O.0013 SAMPLE DATE c, ,/C] /42
sampLe Locamon CSAPH DATA ANALYSIS DATE 0/[5 /92
TEST # I_O "('( - PM ANALYST INITIALS _jﬂ_
1. GLASS FIBER FILTER 47—470 D-HU?/ O-HO55 - 0_35 . / - 0.4
. \/ // /,
2. PROBE AND NOZZLE . [0
pros S0 py PR 0ds (02l |17 | 0.2 |
/
3, IMPINGER v 500
8. WATER FRACTION 60%2 9‘8'5’0355 :L%’.SZOI'-; /2/5 /'O % I ) )
N4 /
b OHGANIC EXTRACTION 2% 299586, 29.9584 -0.05 | 0. 1% g% - 0.0
TOTAL PARTICULATE = [ .S m\/g

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

YST INITIA

pROJECT | oA gg/ 2 WATER BLANK mg/m} 05-%%%4% ga“gg‘g

cuentocation_SCE Alam L‘{'OS 4 MeCl, BLANK mg/mt _(0 - o013 SAMPLE DATE Ci / [G{ / qz
sampLe Location (S P H paTA ANaLYsis baTd () | D, G 2
TEST # 7 -4-Pm o=

N\

cN| D o Oy

1. GLASS FIBER FILTER [][,7&4[%/ @,}04 01049 0-9 —

2, PROBE AND NOZZLE
WASH { 6§

<&

120

/
278524 219511 | |15 | o2t /2D
/

3, IMPINGER /

a. WATER FRACTION 6073 2402”5 210}7}5 3? }-(1!

=

t
C

b, ogcgﬁ?f‘gi.qcnon 590 98%]@ 2_3,4917'5 “015 | O]

NNANANENEN

Vi
v
TOTAL PARTICULATE = (G S mg ¢z |

METHOD OF SAMPLE PREPINO]

PML-050



PARTICULATE

SCAQMD 5.3, IN STACK FILTER
O, 020 Feon Yy

prosecTe__ | 258 WATER BLANK mgmi Q.00 cih
CUENTAOCATION SCE, /ALAMTITOS MeCl, BLANK mg/ml _0-0013 SAMPLE DATE 919,92
SAMPLELOCATION [ANTT 4 (<APH DATA ANALYSIS DATE 1L/ 3 AL

TesTe _ 2-H-P] ANALYST INITiALs /7.

1. class FBERFLTER |4 7-des | O.i1o4|o1ChT | 0.5 / O .SV
2O

ey NONOZE o8 Dygsata2 9 | 15 (024 ’p O. 4
/

3. IMPINGER .

537 1B y7230[84707 1 2.3 1.O

@\%

S
NN
o
<

a. WATER FRACTION

~
N
S

, 4754 .
b CRGANIC EXTRACTION | 237G RYISS|BATS | 0.1 o1 0.0/

NN\

TOTAL PARTICULATE = g mg

PML-050



PROJECT ¢ /;532_

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

CLENT/LOCATION e P\lamj(oS q

SAMPLE LOCATION CS ﬁP 14

% -4 - o

TEST #

WATER BLANK mg/ml

MeCIz BLANK mg/ml 0' m /%

£.002.0 Fron%!?,/z

.00

SAMPLE DATE q / / 7/ ?2—

DATA ANALYSIS DATEDy /519 2.--

ANALYST INITIALS

1. GLASS FIBER FILTER

0.1A1

p.1088

2, PROBE AND NOZZLE

/
WASH 509 1991b032415%5| D-65 | 0.3 o | O /
3. IMPINGER J/ J /
a. WATER FRACTION 50*’?4 Q_g)QHﬁ}S.;ZWﬁ 4 0 /52 77530 5.0
b. ORGANIC EXTRACTION / |77 9,
' mi MeCl, 5 H.oSis| 25058 42 | D, b 0| ©
METHOD OF SAMPLE PREPINOT

PML-D50



12887

PROJECT #

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

CLIENT/LOCATION 506/ ALAMTTOS

sAMPLE LocaToN AMTT - CSAPH

MaCl, BLANK mg/mi

0.00 1.0 FEONT vy
WATER BLANK mg/ml _©.0040 8ack.'A

0, 0013

SAMPLE DATE

9,19/9v

DATA ANALYSis DATE /2y T/ j L

TEST # ¢-d4-PmM anaLysTinmats A7

1. oLassABERALTER | 7-HS|p. (091 |0 (88 | O, 2 / O-_EL/

2, PROBE AND NOZZLE - e . I / SOI %

e WASH Soéé{ g_ﬁ ,(.03 }?I [()_"#9 O‘.é S‘ 0-’ ’é A O .¢:_

3. IMPINGER ) y 770/

a. WATER FRACTION 5380 |X87475 18,7954 | 2.1 1.0 260 3 -qL/

» g <351 [BussaA3 0.0 |0 |77 | 00f
TOTAL PARTICULATE = [ mg

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

0z Fronth
PROJECT # / Q—gg Z . WATER BLANK mg/ml g.oot}o A/ a
CLIENT/LOCATION §C€ P\\&)W\OCOSd MeCI, BLANK mg/ml O-0015 SAMPLE DATE 1 ,( ,92
SAMPLE LOCATION CShy ¥ 4| paTA anaLysis paTe 2 /b / 6/‘2

TEST #

2 AR

q -4 - P M ANALYST INITIALS g:___e_il"‘

1. GLASS FIBER FILTER u7_4% D”OZ 0. ”OLL __OZ-/ - / _ a'/z_

3. IMPINGER ]

/]

2 ROSEANDNOZILE 50700 | g Te28.6700) 0 | 0.2 %//W
4

a. WATER FRACTION 5103 974915 2774{,4 0275 [ Lll

/
5. ongaNe EXTRACTION | SIS |y g5i5q |28 %574 015 | 647

NN

TOTAL PARTICULATE = Y . :‘gg

PML-D50



[ LS8

PROJECT #

SCAQMD 5.3, IN STACK FILTER

PARTICULATE

cuentaocation S A | W\i{' 83

0.0020 Fratth
WATER BLANK mg/ml _(Q.00 ckle
MeCl, BLANK mgmi ___ 0 .OQ13 SAMPLE DATE

Q,2092

sampte tocation  C SAPVH pATA aNALYsis paTeD , Ao /7
TEST # \ Q-u-p % ANALYST INITIALS :_3 &U

4
. GLASSFBERFILTER | }5.Y15) 1) 1039 |pylodos |-0-15 - / —0 7
(
A
2. PROBE AND NOZLE Ser7( b g }&_1\04 04 0.1 g@g@ O-‘J/—
7 va
3. IMPINGER | " /790
a. WATER FRACTION 5\Od( FM G 9.83317554|§ [.5ly 29 [ .
/ )
10
Y D i, | 5090 |p3.629|28.19318 O-15 | 0. 16 743 0.0
an

TOTAL PARTICULATE =

AMPLE PREPINOTE




PARTICULATE
SCAQMD 5.3, IN STACK FILTER

Front Yz
PROJECT # / f;‘ 682‘ WATER BLANK mg/m! 0 noz'-lc()‘) Back t?, _
cuentocation. SCE Pla mutos i Mecl, BLANK mgmi _ (D - (X[ saMPLE DATE 9,24 qz
SAMPLE LOCATION f‘Sﬁ PH DATAANALYSISDATE / /

TEST # \‘ — "P m ANALYST INITIALS Q:&L[__

1. GLASS FIBER FILTER Y517 | 1053 0/04&/)?5 0.

2 PROBEANONOZZLE | 577 9942051 29.94395 0.

3. IMPINGER 247784 0

a. WATER FRACTION 5’05 M 2‘?-77("0‘ 02

e

A8
S
~N\

O TN P&
g
<
NN
Y

o

IIGANIC EXTRACTION 5097 2883555 8. Y98 o . -0-0

ml MeCl,

NN

TOTAL PARTICULATE = b mg
Y/

MEJHOD OESAMPLE PREPWOTE'

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

PROJECT # /;69 2

cuentrocation SCE Plamites 4 MeCI, BLANK mgimi __E- 13

samPLELocaTIoN (SR % A DATA ANALYSIS DATE  / _ /
TEST 4 (A -d- P ANALYST INITIALS :j:&‘u_
T R S

0/ (D720 TroMlz

WATER BLANK mg/ml _©0-00 4D

.
SAMPLE DATE q /ZO ,Cf’(,

mi MeCl,

_ v
1. GLASS FIBER FILTER 4,5,77 0).10k5, 016595 0.9 — / O-
A

“RaRTANSNOTLE \S73 086859 28688 075 | .29 45 05
3. IMPINGER / 0

a. WATER FRACTION 20l 55707 561 | S | |72 g%o ~0- U

. ‘7/ //
b oRGANICEXTRACTION | 59T Y 291472129 16735]-0.15 | 0.1 g%@ _0.0

NN\

TOTAL PARTICULATE =

PML.050
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PARTICULATE
SCAQMD 5.3, IN STACK FILTE;IMV
PROJECT # /; ng WATER BLANK mg/ml 0?0040 Wé
CUENTALOCATION % P\|QMIT@S [-HZ MeCl, BLANK mg/ml .01 3 SAMPLE DATE Qs /qz’
sampLe Location C_ SR ? \‘\ DATA ANALYSIS DAT 0// 6/'72

TEST # (\%\M})\ ANALYST INITIALS ‘_"__Ll_z
Frokrt ':'.‘. i

1. GLASS FIBER FILTER

N4

2 I;Z%iEANDNOZZLE 5932 24942 29.935 | O [

3. IMPINGER

a. WATER FRACTION 5078 Q}?,G‘}E’%';‘].HWE D-L/

b. OBGANIC EXTRACTION | 50775 08 9378 29 2345 02

0 _ml MeCl,

NN RSN

TOTAL PARTICULATE = . mg

PML-050



PARTICULATE

PROJECT # ’ (;65;/2 _
~cuentnocation_ SCE Alam \*OS L{
savpLe Locationd SA P H

TEST #

WATER BLANK mg/ml

SAMPLE DATE

DATA ANALYSIS DaTE D [ 2
ANALYST INIT[ALSQ/EAJ

MaCt, BLANK mg/ml

IPA BLANK mg/ml

ACETONE BLANK

-
’Ir:‘;.o u\ole, 6?'67 .0
Tt (03 31| 0.20¢0 |p.20015 [-0- 15 Goo| <
2—‘!—~?r\/| o,/
%ﬁ!wb& £3-644 (01970 |0 11S|-0-d S /‘?’oa 0.
U
\ [ 1@( 5 O
NSO | bl (b3 -b55|0.2001 (025 | ~.|5 / ,QO
farhoulake <o
- 1050
| %ﬁﬁ‘&e (3-65 |0 2000 |04 2 |-0.00 | 0
5-d -7 W
g\?ﬂﬁﬁfﬂ L3-S |0 177550 1751~ 0. 10 /(00 %0
{7'4 m 00
nzc;{b%xbﬁe N S R s T /?5?) O.O
T-H-f1 750
% ¥ o205 | oV
ﬁ%u\m@ 03 djo- 117 035 %o -
TOTAL PARTICULATE = mg
METHOD OF SAMPLE PREPINOTES ¥ SRS RIS R
— Back Half of all somples £rom. ()n\{’ 4 wef&'EH(’erJ “fo
empve. biks of alass awnd \or +eflon Grom £ilHe/ hoasing
- This £yl wos goudhed, ard  labeied insolukle ’Jafhc,ute)fe,

PML-0£0

CARNIOT—



PARTICULATE

PROJECT # /gggz’ : ) WATER BLANK mg/ml
cLENTAOCATION S EZ P\ld\’\f\\"(OS "" MeCl, BLANK mg/m! SAMPLE DATE /_/
SAMPLE LOCATION OS R PH IPA BLANK mp/mi ' DATA ANALYSIS DATEID// % / qz
TEST # ACE;fONE BLANK mg/mi ANALYST INITIALS
BH - P = .
Tnsoluble (3-62 0.19925|0- 19975 |-0-50 y/ 0.0
tarheulate 7o
Q-4-pm
Inscluble 62-6630.1995 | 0.9395 | - 080 7 0.0
;?atﬁm wate ! ‘oo
10, -4 - P21 799
In‘solub(e 41019855 0. 1950501 O / 2N,
pPachicv e Flerd (1o
(- d -
Ireotuole | e5|0.2007 [p oIt o e o0
La rh%/ula{'c % 040 690
1Z-4-#m gy
| DO
Boolbie - |z fo 1o ol -0.4 70| -
: B( S &
\nSOa(L\ﬁ . , /
,PN;H(uCLtr 63~ 65| p19sjo 1 181510.77 0
TOTAL PARTICULATE = . mg
METHOD OF SAMPLE PREP/NOTE

PML-020
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PROJECT # /;)—582

ACID BASE TITRATION

CLIENTAOCATION

cE

SAMPLE LOCATION CS ﬁ ‘P l—l

SAMPLE DATE

loF 2~

9 92

DATA ANALYSIS DATE /& /241 T2

ANALYST INITIALS {T'ZJ-/

TITRANT USED___D. OOQ0O N NaoH

BLANK(V, ): DIWATER - _

STANDARDIZATION:  0.02000 N H,S0, — |20 :{“g

avDsampie:  epAAT0 [0 RN . 1'% 88’th 97.8°(s regpvery
Blank | 5078 ’%&CI;- 280 {/op|lop| 25.0|0.00 |& 000
FU-TM | S04 400 |10p|¢sp| 25 0| 0.00 | 0. 0cn J
2-4-P| Zog! G0  |pldg| 250 c.00 \

2 -4-Pu| 523¢ Y20 |reo|ip| 20.0] 0.00 \

4-4-p\| 5037 105D | /s0|520| 20.0 | p.oc

5 -4-P\ Gog ¥ Y60 /20 @io| p5.0| 0.00

b-4-IM H092 00 |/oo| 0| 250 |0.cO

7-4 .7 5093 750 |(po|BTo|20.0 | 2.0

§-4.pm 5094 770 | (0B 2p.0 |0.c0 \/
9-94-IM 5103 s |Joo |(op|350K5.0 it |\ O-10
e O oy I Mg H,50, » 2H,C = (V1- Val) (N) (67) (TVV,.,)) (¥, /Va)

PML-012
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ACID BASE TITRATION AOF 2

PROJECT # /L’—E‘Z{Z

15—
CLENTAOCATION SCE/AWWIJES < SAMPLE DATE 7 120192
sampLE LocaTion D Py DATA ANALYSIS DATE /0 122/ Tz
TITRANTUSED____0 . 009D HN_ NaOH ANALYST INITIALS ] £

BLANK(V,): DI WATER

STANDARDIZATION: 0.02000 N H,50, el

AUDIT SAMPLE: EPA# __ ;___dstm | ___ | 1.0 \

[0-4-pu 5 104 790 {15039\ 25 0 |0-00 |0 8O 0o
(-4-fH|5 108 A0 _|loo 34| 20. 0] 0. 00 . {
[2-&-{0 5106 I |wolf20|Z0.0 l0.00| \b

EPA AUDIT {32.03) (N} (V1 - VBI) (100]
inmg/dsem " {Va) 0.027) mg H,S0, + 2H,0 = (V1- VbI) (N} (B7) (TV/V, )} (V. /Va)
HETHOD OF SAMPLE PREF

PM_-012
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SOx TITRATION for 2
PROJECT # JQJ;%Z- 5
CLENTLOCATION S P\\O\W:\\‘\(CE 4 SAMPLE DATE q /éo‘/ﬁ?/
sampLe Location_C S APH DATA ANALYSIS DATE__ 10726 /92
TTRANTUSED  O.DJ0Y N B, anALYSTINITIALS ) [2H]
BLANK(V, ): 3%+ 80% IPA
STANDARDIZATION: ~ 0.02000 N H,S0, — | 20 g?ﬁp 0.075 | VAR p o4
AUDIT SAMPLE:  EPA ﬂﬂ;[{descm _ (“ff_? 0. OC{E fo’j_% RECOVEF:‘YQ‘)
Bk |Gezz 5078 |20 |1oolioo| oo |04 |043
20
4P| 507 20 || ks | 1952 042
2-4-Pp| 508l 9p0 v 2%
\ 2
5-4-f | Sog % Wo | | #10 et
bo-tf-PM| S Z %00 | | l4oo 0%2
U3
q-4-PM| 5103 700 %0 i
3Z
[0-4-fM} S04 790 790 030
.2
3 -t} S08l0 2201 | Mo 23%
-t} 55097 [050 | | B2O %’.i‘éé
c3
XA, 150 |\ lwo| & (%82
EPAAUDIT 132,03) (N} {V1- Vbl) {100} I SOx, ppm = {0.805) {N) (V- Vbl) {TV) {Tref)
in mg/dsem {Va) (0.021) ' (vm s19) (Va)
mp H,SO, + 2H,0 = (Vi- Vbl) (N) (87} (TVA, 1 (V, .. /Va)
HMETHOD OF SAMPLE PREP/NOTES ] LT s
SAMPLE RUN THROUGH AMSERLITE 1R120H ION EXCHANGE RESIN m YZ8 D NO
0 Aude SHiNPLE  ALso RuN “THEOUGH RESIN. LeCovce] FOR AudiT SAMAE
ot LUN THROUGH e s 9a42le (730w T Frand)

W‘#m_



/oF L

SOx TITRATION
FROJECT 4 258 Z-
CLENTLOCATION Hl[m’] de= 4 SAMPLE DATE q /ZD H?L
SAMPLE LOCATION CSAPH oaTA ANALYSIS DATE _{D 120149 2
TITRANTUSED () - ) l04 BaCl, ANALYST INITIALS IH

Wzo, 0% IPA — UI.DUJ)

STANDARDIZATION: m\ — N - (02) (v8) -
. F o -'“‘--—._“__ ar

AUDIT SAMPLE:  EPA £A170; 11Sdsem — | ] o, RECOVERY

ioiso9d  deE |10 oo B0l 10.0 082 1013

")(’?M 5105 \ (90 oo B4y ' 002% ‘
b E0n L8370 B 1938 |

ZPA AUDIT {32.03) {N) (V1 - Vbl) (100) SOx. ppm = (0.BOS5) (N} (V- VB (TVY (Trel)
) (Vm sid) (Va)}

i~ mg/gsem {Va) (0.021)

mg H,SO, + 2H,0 = (V- VBI) (N} (67} (TVAV__,) (v, . V2)

IETHOD OF SAMPLE PREP/NOTES | ‘_ i
SAMPLE RUN THROUGH AMBERLITE IR120H ION EXCHANGE RESIN m YES

2haL-C1



AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT : SCE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #4 ANALYST: JRH
PROJECT : 12582 CALIBRATION DATE: 9/17/92
SAMPLE ANALYSIS:
TOTAL
SAMPLE  ANALYSIS AUQUOT ABSORBANCE CONC. VOLUME
SAMPLE ID DATE DATE FACTOR (OD) (ug/ml} (ml)
FIELD BLANK 9/15/92 9/17/92 1.00 0.000 <035
2A-4-NH3 9/15/929/17/92 2.00 0.044 1.33¢ 560
2B-4-NH3 9/15/92 9/17/92 1.00 0.011 0.40> 500
3-4-NH3 9/16/92 9/18/92 16.7 0.021 8.03 500
4-4-NH3 9/15/92 9/18/92 12.5 0.020 5.92 530
2A-4-NH3 9/15/92 9/18/92 2.00 0.044 1.33 - 560
2B-4-NH3 9/15/92 9/18/92 1.00 0.008 0.38 500
5-4-NH3 9/19/82 9/21/92 1.00 0.019 0.47 540
6-4-NH3 9/19/92 9/21/92 1.00 0.003 <035 630
7-4-NH3 9/19/82 9/21/92 5.00 0.033 2.88 l-gv 600
7-4-NH3 9/19/92 9/21/92 .25 0.016 2.76 600
8-4-NH3 9/19/92 9/21/92 50.0 ° 0.016 22.1 11> 555
8-4-NH3DUP 9/19/829/21/92 50.0 0.017 22.5 555
3-4-NH3 9/19/82 9/21/92 1.00 0.024 0.51 590
10-4-NH3 9/20/92 9/21/92 . 1.00 0.017 0.45 630
11-4-NH3 9/20/92 9/21/92 8.33 0.021 4.01 640
12-4-NH3 9/20/92 9/21/92 12.5 0.027 6.62 610
NOTES:

(1} Standard checks were analyzed each day periodically during sample analysis.
Average recovery was 101 percent.



AMMONIA BY NESSLERIZATION
SCAQMD DRAFT METHOD

CLIENT : LE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #4 ANALYST: JRH
PROJECT : 12582 CAL DATE: 9/17/92
STANDARDS ;
EXPECTED ACTUAL RESPONSE
CONC. ABSORBANCE CONC. FACTOR
(ug/ml) {OD) {ug/ml) (mg/OD)
0.00 0.000 0.32
0.32 0.002 0.33 B8.0000
0.40 0.012 0.41 1.6667
0.48 0.018 0.46 1.3333
0.56 0.030 0.55 0.9333
0.64 0.03¢9 0.62 0.8205
0.72 0.054 0.74 0.6667
AVG 2.5508
Y-Int.= -0.0347
Slope = 0.1261
Corr. = 0.9863
LIMIT OF DETECTION;
ABSORBANCE CONC
SAMPLES {OD) {ug/ml)
1 0.004 0.35
2 0.006 0.36
3 0.007 0.37
4 0.007 0.37
5 0.008 0.38
6 0.006 0.36
7 0.008 0.38
TRUE VALUE = ' 0.32
MEAN = 0.3672
STDDEV = : 0.0111
MDL = 0.03
REPORTING LIMIT = 0.35
NOTES:
MDL = (3.143"STD DEV OF 7 REPLICATES OF 0.32 ug/ml STD)
AL = (MDL*10)
DUPLICATES:
ANALYSIS RESULT RESULT  DIFFERENCE
DATE SAMPLE 1 2 ' (%}
g/21/92 8-4-NH3 22.1 22.5 -1.8%



AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT : CE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #4 ANALYST: JRH
PROJECT : 12582 CAL DATE: 9/24/92
STANDARDS :
EXPECTED ACTUAL RESPONSE
CONC. ABSORBANCE CONC. FACTOR
(ug/mi) (OD) (ug/ml)  (mg/OD)
0.00 0.000 0.30
0.32 0.005 0.33 3.2000
0.40 0.012 0.38 1.6667
0.48 0.030 0.50 0.8000
0.56 0.038 0.55 0.7368
0.64 0.052 0.65 0.6154
0.72 0.062 0.72 0.5806
AVG 1.4038
Y-Int.= -0.0435
Slope = 0.1475
, Corr, = 0.9902
LIMIT OF DETECTION:
ABSORBANCE CONC
SAMPLES (OD) {ug/ml)
1 0.004 0.32
2 0.006 0.34
3 0.007 0.34
4 0.007 0.34
5 0.008 0.35
6 0.006 0.34
7 0.008 0.35
TRUE VALUE = 0.32
MEAN = 0.3397
STDDEV = 0.0095
MDL = 0.03
REPORTING LIMIT = 0.30
NOTES:
MDL = (3.143*STD DEV OF 7 REPLICATES OF 0.32 ug/ml STD)
RL = (MDL*10)
DUPLICATES: _
ANALYSIS RESULT RESULT  DIFFERENCE
DATE SAMPLE 1 2 (%)
9/30/92 13-4-NH3 8.5 8.5 0.0%
9/30/92 14-4-NH3 6.8 6.5 5.1%



AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT : SCE STORAGE DISK: LOTUS DATA
LOCATION:  ALAMITOS #4 ANALYST: JRH
PROJECT : 12582 CALIBRATION DATE: 9/17/92
SAMPLE ANALYSIS;

_ TOTAL
SAMPLE ANALYSIS  ALIQUOT  ABSORBANCE CONC.  VOLUME

SAMPLEID DATE DATE FACTOR (OD) (ug/ml) __ (ml)
FIELDBLANK  9/15/92 9/17/92 1.00 0.000 < 0.35
A-4-NH3 9/14/92 9/17/92 1.00 0.031 0.56 485
B-4-NH3 9/14/92 9/17/92 12.5 0.038 7.71 495
C-4-NH3 9/14/92 9/17/92 5.00 0.039 3.12 520
2A-4-NH3 9/15/92 9/17/92 . 2.00 0.044 1.33 560
2B-4-NH3 9/15/92 9/17/92 1.00 0.011 0.40 500
3-4-NH3 9/15/92 9/18/92 16.7 0.021 8.03 500
4-4-NH3 9/15/92 9/18/92 12.5 0.020 5.92 530
2A-4-NH3 9/15/92 9/18/92 2.00 0.044 1.33 560
28-4-NH3 9/15/92 9/18/92 1.00 0.008 0.38 500
5-4-NH3 9/19/92 9/21/92 1.00 0.019 0.47 540
6-4-NH3 9/19/92 9/21/92 1.00 0.003 <035 630
7-4-NH3 9/19/92 9/21/92 5.00 0.033 2.88 600
7-4-NH3 9/19/92 9/21/92 6.25 0.016 12,76 600
8-4-NH3 9/19/92 9/21/92 50.0 0.016 22.1 555
8-4-NH3DUP 9/19/92 8/21/92 50.0 0.017 22.5 555
9-4-NH3 9/19/92 9/21/92 1.00 0.024 0.51 590
10-4-NH3 9/20/92 9/21/92 1.00 0.017 0.45 630
11-4-NH3 9/20/92 9/21/92 8.33 0.021 4.01 640
12-4-NH3 9/20/92 9/21/92 12.5 0.027 6.62 610
NOTES:

(1) Standard checks were analyzed each day periodically during sample analysis.
Average recovery was 101 percent,



AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT : SCE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #4 ANALYST: , JRH
PROJECT : 12582 CALIBRATION DATE: 9/24/92
SAMPLE ANALYSIS:
TOTAL
SAMPLE ANALYSIS ALIQUOT ABSORBANCE CONC. VOLUME
SAMPLE ID DATE DATE FACTOR (OD) (ug/m1l) (m1)
E-4-NH3 9/25/92 9/25/82 25.0 0.040 14.2 510
E-4-NH3DUP 9/25/92 8/25/92 25.0 0.040 14.2 510
F-4-NH3 9/25/92 §/25/92 25.0 0.048 15.5 520
F-4-NH3DUP 9/25/92 9/25/92 25.0 0.043 14.7 520
G-4-NH3 9/28/92 8/30/92 25.0 0.043 14.7 560
H-4-NH3 9/28/92 8/30/92 25.0 0.030 12.5 440
I-4-NH3 9/28/92 8/30/92 25.0 0.026 11.8 525
13-4-NH3 9/28/92 8/30/82 16.7 0.032 8.53 530
13-4-NH3DUP 9/28/92 8/30/92 16.7 0.032 8.53 530
14-4-NH3 9/28/92 8/30/82 16.7. 0.017 6.84 450
14-4-NH3DUP 9/28/92 8/30/92 16.7 0.014 6.50 450
NOTES:

(1) A 0.48ug/ml Ricca standard was analyzed periodically during sample analysis.
Average recovery was 101 percent.
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AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT . SCE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #4 ANALYST: JRH
PROJECT : 12582 CALIBRATION DATE: 9/24/92
SAMPLE ANALYSIS:
TOTAL

SAMPLE ANALYSIS

ALIQUOT ABSORBANCE

CONC. VOLUME

SAMPLE ID DATE DATE FACTOR (OD) (ug/ml)  (ml)

13-4-NH3 . 9/28/92 9/30/92 16.7 0.032 8.53 530
13-4-NH3DUP  9/28/92 9/30/92 16.7 0.032 8.53 530
14-4-NH3 9/28/92 9/30/92 16.7 0.017 6.84 , 1 450
14-4-NH3DUP ~ 9/28/92 9/30/92 16.7 0.014 6.50 450

NOTES:

(1) A 0.48ug/ml Ricca standard was analyzed periodically during sample analysis.

Average recovery was 101 percent.



ATM AAmc.

21354 Nordhoft St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 « FAX (818) 718-9779

environmental consultants
laboratory services

/-
AL

RECEIVED
SEP 25 1932

September 21, 1992 LTR/350/92
CARNOT 4037

Derek Kumm

CARNOT

15991 Red Hill Ave., Suite 110
Tustin, CA 92680

re: 12582

Dear Derek:

Please find enclosed the laboratory analysis report, quality
assurance summary, and the original chain of custody form for

four Tedlar bag samples received on September 17, 1992.

The samples were analyzed for methane and total gaseous non-methane
organics.

Sincerely,

AtmaAA, TInc. 7

Michael L. rter
Laboratory Director

Encl.
MLP/krp
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A 7AN 21354 Nordholff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 - FAX (818) 718-9779

environmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

Methane & Total Gaseous Non-Methane Qrganics
Analysis in Tedlar Bag Samples

Report Date:  September 21, 1992
Client: CARNOT
Project No.: 12582
Date Received:  September 17, 1992
Date Analyzed:  September 18, 1992

ANALYSIS DESCRIPTION

Methane and total gaseous non-methane organics (TGNMO) were analyzed by flame ionization
detection/total combustion analysis, SCAQMD Method 25, analysis portion.

AtmAA Sample o .
| LabNo. || e
in ppm, v/v)
92622-1 2-A-4-HC <1 <1
92622-2 2-B-4-HC <1 <1
92622-3 8-4-HC <1 <1
92622-4 4-4-HC <1 <1

TGNMO is total gaseous non-methane organics measured and reported as ppm methane.

e Jrg g

Michael L. Porter
Laboratory Director

page 1 of 2



QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Client Proj. No.: 12582

Sample Repeat Analysis Mean % Dift.

D Run #1 [ Run #2 Cone.  |From Mean
Component {(Concentration in ppm, v/v)
2-B-4-HC <1 <1
2-B-4-HC <1 <1 --

A set of 4 Tedlar bag samples, laboratory numbers 92622-(1-4) was analyzed for methane,
and TGNMO. Agreement between repeat analyses is a measure 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 cannot be determined
since no measurable difference was detected.

A



21354 Nordhoft St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 » FAX {818) 718-9779

environmaental consultants
laboratory services

A AtiA A

September 29, 1992 LTR/358/92
4037

Ed Filadelfia RECE'VED

CARNOT

15991 Red Hill Ave., Suite 110 0CT 02 199

Tustin, CA 92680

CA
re: 12581 & 12582 ANOT

Dear Ed:

Please find enclosed the laboratory analysis reports, quality
assurance summaries, and the original chain of custody forms for
twenty Tedlar bag samples received on September 21, 23, & 24,
1992. :

I
The samples were analyzed for methane and total gaseous
non-methane.

Sincerely,
AtmAA, Inc.

<~

Michael L. Porter
Laboratory Director

Encl.
MLP/krp



QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Client Proj. No.: 12582

Sample Repeat Analysis Mean % Diff.

D Run #1 | Run#2 Cone. |From Mean
Component (Concentration in ppm, v/v)
8-4-HC <1 <1
B-4-HC 11.2 10.3 10.8 4.2
10-4-HC 1i.0 14.3 12.6 13
11-4-HC 10.6 8.87 9.74 89
12-4-HC 9.39 10.4 9.90 5.1

A set of 8 Tedlar bag samples laboratory numbers, 92652-(24-31) was analyzed for methane
and TGNMO. Agreement between repeat analyses is a measure 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 4 repeat measurements
from the sample set of 8 Tedlar bag samples is 7.8%.
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environmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

Methane & Total Gaseous Non-Methane Organics
Analysis in Tedlar Bag Samples

Report Date:  September 21, 1992
Client: CARNOT
P.O.No.: 8950
Project No.: 12582
Date Received:  September 21, 1992
Date Analyzed: = September 21, 1992

ANALYSIS DESCRIPTION

Methane and total gaseous non-methane organics (TGNMO) were analyzed by flame jonization
detection/total combustion analysis, SCAQMD Method 25, analysis portion.

AtmAA Sample
|_LebNo || I | [ Metha
(Concentration in ppm, v/v)
92652-24 5-4-HC <1 847
92652-25 6-4-HC <1 9.96~
92652-26 7-4-HC <1 8.38']
92652-27 8-4-HC <1 10.8.5
92652-28 9-4-HC <1 9.97
02652-29 10-4-HC <1 12.6
92652-30 11-4-HC <1 9.74
92662-31 12-4-HC <1 9.9Q

TGNMOQ is total gaseous non-methane organics measured and reported as ppm methane.

%M

Michael L. Porter
Laboratory Director
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environmental consullants
laboralory setvices

LABORATORY ANALYSIS REPORT

Methane & Total Gaseous Non-Methane Organics (TGNMO)
Analysis in Tedlar Bag Samples

Report Date:  October 2, 1992
Client: CARNOT
Project No.: 12582
Date Received:  September 29, 1992
Date Analyzed:  September 30, 1992

ANALYSIS DESCRIPTION

Methane and total gaseous non-methane organics were measured by flame ionization
detection/total combustion analysis portion (FIDITCA).

AtmAA LabNo.:  02782-7  92732-8 027829  92732-10
Sample LD.: | 13-4-NH3 [14-4-NH3 [15-4-NH3 [16-4-NH3 |

Components: (Concentration in ppm, v/v)
Methane 24.7 1.30 <1 1.36
TGNMO 114 10.8 114 12.8

TGNMO is total gaseous non-methane organics measured and reported as ppm methane.

Michael L. Porter
Laboratory Director

page 1 of 2



QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Project No.: 12582

Saraple Repeat  Analysis Mean % Diff.

D Run #1 | Run #2 Conc. {From Mean
Component: (Concentration in ppm, v/v)
Methane ~ 13-4NH3 248 246 24.7 0.40
16-4-NH3 1.35 1.38 1.36 1.1
TGNMO 13-4-NH3 11.2 116 114 1.8
16-4-NH3 13.0 12.6 12.8 1.6

A set of 4 Tedlar bag samples laboratory numbers, 92732-(7-10) was analyzed for methane
and TGNMO. Agreement between repeat analyses 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 4 repeat
measurements from the sample set of 4 Tedlar bag samples is 1.2%. |

page 2 of 2
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APPENDIX F
INSTRUMENT STRIP CHARTS
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