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SECTION 1.0

INTRODUCTION

Camot was contracted to conduct a series of emissions tests on Unit 4 at the El Segundo
Generating Station for Southerm California Edison (SCE). Carnot conducted testing to comply
with South Coast Air Quality Management District (SCAQMD) Permit To Construct for the urea
injection system.

A test program was conducted to quantify the effect of urea injection on various stack
emissions as stated in Conditions 11-B and 11-C(b) of the Permit to Construct. Emissions tests
were performed on El Segundo Unit 4 for the following:

o NO,, CO and O,

. ROG as non-methane Hydrocarbons

° NH; (urea on only)

° Moisture

Table 1-1 summarizes the emissions test results.

Per verbal discussion with Mr. Darren Stroud of the SCAQMD, it was agreed that
particulate emissions would be measured on one unit of each unit class because of the low
potential for urea having an impact on particulate emissions. Therefore, particulates were not
measured on this unit. The unit that was tested as representative of the 320/335 MW class of
units was Alamitos No. 4. The results are contained in Camot Report No. SCEIlA-
10840/R106B956.T and titled Urea Permit Compliance Testing at Alamitos Generating
Station Unit 4.

The 256 MW and 150 MW load emissions testing was conducted by Matt McCune,
Wayne Madden and Marc Rodabaugh of Camot on May 24-25, 1993. Mike Escarcega of SCE
coordinated the testing. Full load emission testing was conducted by Edward J. Filadelfia, Jim
Mulligan and Marc Rodabaugh of Camot on August 12, 1993. Larry Milleson of SCE
coordinated the testing.

1
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SECTION 1.0

| . INTRODUCTION

TABLE 1-1

EMISSIONS TEST RESULTS SUMMARY

EL SEGUNDO UNIT 4
MAY 1993

[

Net Load 331 MW

Urea Off Urea On

Net Load 256 MW

Net Load 150 MW

Urea Off Urea On

Urea Off Urea On

NO,, ppm

NQ,, ppm
@3% 0,

CO, ppm

CO, ppm
@3% 0,

. Methane, ppm

TNMHC as CH,, ppm

Urea flow, gpm

NH, slip, ppm
ppm @ 3% O,

73.5 65.8
83.5 75.0
fole
6.5 4.7
7.4 53

s
ND<1.0 ND«<1.0
8.6 8.6
0.0 2.2
- 6.2
. 7.1

67.0 553
74.4 61.8
!’}‘1"

23.4 18.5
26.0 20.7

70‘5\,

ND<1.0 ND<1.0

20.8 21.4
0.0 1.3
= 10.6
- 119

43.9 393
53.0 473
e
0.0 0.0
0.0 0.0

ND«<1.0 ND<1.0

17.4 17.6
0.0 0.7
- 4.0
- 4.8

g

Note: ND indicates that this species was not detected.
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SECTION 2.0

UNIT DESCRIPTION

El Segundo Generating Station Unit 4 is one of six similar Combustion Engineering
inverted tangentially-fired boilers in the SCE system with a rated load of 335 net MW. The
boiler is fired from the top and consists of three tiers of burners with eight bumners in each tier.
Each burner contains one oil gun and two gas injectors. The unit is divided into two furaces
by a division wall, with burners in each of the four corers to provide the "tangential” firing.

The boiler is equipped with bumer 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. The unit has
two flue gas recirculation (FGR) fans that mix flue gas with the secondary air supply. The
furnace is operated under positive pressure.

3
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SECTION 3.0

TEST DESCRIPTION

3.1  TEST CONDITIONS

The testing was conducted at two conditions and at three loads. Condition 1 was with
urea off and Condition 2 was with optimum urea injection. Duplicate tests were performed at
the approximate net loads: 256 and 150 MW. Loads below 150 MW were not tested as urea
is first used at 150 MW. Due to a load limit (on the unit) imposed by operations, tests at full
load were not performed until August 12, 1993. All testing was performed with the boiler fired
on natural gas fuel. The test matrix and unit operating data are outlined in Tables 3-1 and 3-2.
Unit operation was established by SCE operators, and unit data were collected by SCE
personnel.

3.2 SAMPLE LOCATIONS

Measurements were made using two of four sample ports accessible from the newly con-
structed stack sampling platform. A stack configuration drawing is presented in Figure 3-1.
The stack diameter at the cross-sectional plane of the sample ports is 21 feet, 1 inch. This
sample location is 62 feet, 2 inches (2.9 diameters) from the nearest upstream flow disturbance
and 117 feet, 10 inches (5.6 diameters) from the stack exit.

3.3 TEST PROCEDURES
“The test procedures used for the program are presented 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.

3.3.1 Gaseous Emissions

Gaseous species (NO,, CO and O,) were measured using Camot’s Continuous Emissions
Monitor (CEM) described in Appendix A. This system meets SCAQMD, CARB and EPA
requirements for gaseous species. Two 30-minute gaseous emission test runs were performed
for each test condition and load.

4
SCEIA-10852/R106C688.T CARNOT




TEST DESCRIPTION SECTION 3.0

TABLE 3-1
TEST MATRIX
SCE EL SEGUNDO UNIT 4
MAY AND AUGUST 1993

Net Load

Test # Date Time Type of Test MW
4-1-CEM 5/24/93 1000/1045 NO,, CO & O, ‘ 150
4-1-NH, 5/24/93 1000/1030 Ammonia 150
4-2-CEM 5/24/93 1115/1145 NO,, CO, & O, 150
4-2-HC 5/24/93 1115/1145 Hydrocarbon 150
4-3-CEM 5/24/93 1200/1230 NoO, CO, & O, 150
4-3-HC 5/24/93 1200/1230 Hydrocarbon 150
4-4-CEM 5/24/93 1345/1415 NO,, CO & O, 150
4-4-HC 5/24/93 1345/1415 Hydrocarbon 150
4-4-NH, 5/24/93 1345/1415 Ammonia 150
4-5-CEM 5/24/93 143571505 NO,, CO & O, 150
4-5-HC 5/24/93 1435/1505 Hydrocarbon 150
4-5-NH, 5/24/93 1435/1505 Ammonia 150
4-6-CEM 5/25/93 1015/1053 NO,, CO & O, 256
4-6-HC 5/25/93 1015/1105 Hydrocarbon 256
4-6-NH, 5/25/93 1015/1045 Ammonia 256
4-7-CEM 5/25/93 1115/1145 NO,, CO & O, 256
4-7-HC 5/25/93 1115/1145 Hydrocarbon 256
4-7-NH, 5/25/93 1115/1145 Ammonia 256
4-8-CEM 5/25/93 1210/1240 NO,, CO & O, ‘ 256
4-8-HC 5/25/93 1210/1230 Hydrocarbon 256
4-9-CEM 5/25/93 1250/1320 NO,, CO & O, 256
4-9-HC 5/25/93 1250/1310 Hydrocarbon 256
4-10-CEM . 8/12/93 1045/1125 NO,, CO, Q, 331
4-10-HC - 8/12/93 1050/1110 Hydrocarbon . 331
4-10-NH, 8/12/93 1045/1125 Ammonia 331
4-11-CEM 8/12/93 1130/1200 NO,, CO, 0, 330
4-11-HC 8/12/93 1135/1155 Hydrocarbon 330
4-11-NH, 8/12/93 1130/1200 Ammonia 330
4-12-CEM 8/12/93 1220/1250 NO,, CO, O, 330
4-12-HC 8/12/93 1230/1250 - Hydrocarbon 330
4-13-CEM 8/12/93 1300/1330 NO,, CO, O. 332
4-13-NHC 8/12/93 1300/1320 Hydrocarbon 332

5 ¢
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. TEST DESCRIPTION SECTION 3.0

TABLE 3-2
UNIT OPERATING CONDITIONS
EL SEGUNDQO UNIT 4
MAY AND AUGUST 1993

e

Total Urea

Test No. Date Net Load, MW Urea Status Flow gpm
4-2 5/24/93 150 off 0.0
4-3 5/24/93 150 off 0.0
4-4 5/24/93 150 on 0.7
4-5 ' 5/24/93 150 on 0.7
. 4-6 5/24/93 245 on 1.34
4-7 5/24/93 246 on 1.34
4-8 5/24/93 246 off 0.0
4-9 5/24/93 246 off 0.0
'8/12/93 k) N S 2.24
812193 C30 T . en. . 224
1293 30 off 00
| 8/12/93 2 off 0.0

SCE1A-10852/R 106C688.T CARNOT




TEST DESCRIPTION

SECTION 3.0

CARROT

DSJF-015

4 SAMPLE PORTS—7

~21FT.

90° APART {

1T 1 1 1.1

6"I1.D.

17 FT.

2 FT.

Figure 3-1. El Segundo Unit 4 Sample Location
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‘ TEST DESCRIPTION SECTION 3.0

3.3.2 Reactive Organic Gases (ROG) as Hydrocarbons

L 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.

3.3.3 Ammonia

Ammonia samples were collected non-isokinetically, with NH; being absorbed in two
impingers containing 0.1 N H,SO,. The ammonia samples were analyzed on-site by SCAQMD
NH, Draft Method. '

3.3.4 Moisture

Moisture was determined by SCAQMD Method 4 and in conjunction with NH, sampling.

9
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SECTION 4.0

RESULTS

Emissions test results are presented in Tables 4-1 through 4-6. 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. Camot's instrument strip charts are in Appendix F. Chain of Custody
information is included in Appendix G.

10 )
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RESULTS SECTION 4.0

TABLE 4-1
EMISSIONS TEST RESULTS AT 331 MW
UREA ON
EL SEGUNDO UNIT 4
AUGUST 12, 1993

e

Test No. Test No. Test
Parameter 4-10 4-11 Average
Time 1045/1115 1130/1200
NQ,, ppm 64.8 66.7 65.8
ppm @ 3% O, 73.9 76.0 75.0
CO, ppm 4.8 4.5 4.7
ppm @ 3% O, 5.5 5.1 5.3
0,% 5.2 5.2 5.2
H,O0 % 18.2 18.0 18.1
Methane, ppm ND < 1.0 ND < 1.0 ND < 1.0
Total Non-Methane 10.3 1.7 8.6
Hydrocarbons as
methane, ppm
NH,, ppm _ 5.5 6.9 6.2
NH, @ 3% O,* 6.3 7.9 7.1

O

Note: ND indicates that this species was not detected.

11 I}
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. RESULTS SECTION 4.0

TABLE 4-2
EMISSIONS TEST RESULTS AT 331 MW
UREA OFF
EL SEGUNDO UNIT 4
AUGUST 12, 1993

Test No. Test No. Test

Parameter 4-12 4-13 Average
Time 1220/1250 1300/1330

NO,, ppm 73.1 73.8 73.5

ppm @ 3% O, 83.9 83.1 83.5

CO, ppm 5.9 7.1 6.5

ppm @ 3% O, 6.8 8.0 7.4

. 0,% 5.3 5.0 5.2
Methane, ppm ND<1.0 ND<1.0 ND<1.0

Total Non-Methane 10.0 7.2 8.6

Hydrocarbons as
methane, ppm

Note: ND indicates that this species was not detected.

12
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: . RESULTS SECTION 4.0

TABLE 4-3
EMISSIONS TEST RESULTS AT 256 MW
UREA ON
EL SEGUNDO UNIT 4
MAY 25, 1993

L =~ e

Test No. Test No. Test
Parameter 4-6 4-7 Average

Time 1015/1045 1115/1145

NQ,, ppm 55.4 55.1 55.3

ppm @ 3% O, 62.0 61.6 61.8

CO, ppm 17.5 19.5 18.5
. ppm @ 3% O, 19.6 21.8 20.7

0, % 4.9 4.9 4.9

H,0 % 18.3 17.9 18.1

Methane, ppm ND < 1.0 ND < 1.0 ND < 1.0

Total Non-Methane 19.6 23.1 : 21.4

Hydrocarbons as

methane, ppm

NH,;, ppm 9.7 11.5 10.6

NH, @ 3% O, 10.8 12.9 11.9

PR e

Note: ND indicates that this species was not detected.
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. RESULTS SECTION 4.0

TABLE 4-4
EMISSIONS TEST RESULTS AT 256 MW
UREA OFF
EL SEGUNDQO UNIT 4
MAY 25, 1993

e

Test No. Test No. Test
Parameter 4-8 4-9 Average

Time 1115/1145 1210/1240

NO,, ppm 66.6 67.3 67.0

ppm @ 3% O, 74.0 74.8 74.4

CO, ppm 21.1 25.6 23.4
. ppm @ 3% O, 23.5 28.5 26.0

0, % 4.8 4.8 4.8

Methane, ppm ND < 1.0 ND < 1.0 ND < 1.0

Total Non-Methane 212 20.4 20.8

Hydrocarbons as

methane, ppm

A

Note: ND indicates that this species was not detected.

14 s
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. RESULTS SECTION 4.0

TABLE 4-5
EMISSIONS TEST RESULTS AT 150 MW
UREA ON
EL SEGUNDO UNIT 4
MAY 24, 1993

10—

Test No. Test No. Test
Parameter 4-4 4-5 Average
Time 1345/1415 1435/1505
NO,, ppm 38.6 40.0 39.3
ppm @ 3% O, 46.4 48.1 47.3
CO, ppm 0.0 0.0 0.0
ppm @ 3% O, 0.0 0.0 0.0
. 0, % 6.0 6.0 6.0
H,0% 18.1 16.1 17.1
Methane, ppm ND < 1.0 ND < 1.0 ND < 1.0
Total Non-Methane 17.1 18.0 17.6
Hydrocarbons as
methane, ppm
NH,, ppm 2.8 5.2 4.0
NH,, @ 3% O, 3.4 6.2 4.8

e

Note: ND indicates that this species was not detected.

15 I
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. RESULTS SECTION 4.0

TABLE 4-6
EMISSIONS TEST RESULTS AT 150 MW
UREA OFF
EL SEGUNDO UNIT 4
MAY 24, 1993

Test No. Test No. Test
Parameter 4-2 4-3 Average
Time 1115/1145 1200/1230
NO,, ppm 441 43.7 43.9
ppm @ 3% O, 53.0 52.6 53.0
CO, ppm 0.0 0.0 0.0
' ppm @ 3% O, 0.0 0.0 0.0
' O, % 6.0 6.0 6.1
Methane, ppm ND < 1.0 ND < 1.0 ND < 1.0
Total Non-Methane 15.8 19.0 17.4

Hydrocarbons as
methane, ppm

Note: ND indicates that this species was not detected.

16 4
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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
Hydrocarbons by SCAQMD Micro TCA Method

Ammonia

SCE1A-10852/R106C688.T A-1




Continuous Emissions Monitoring System

0,, CO, 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 Joading 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 (dypamic 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 regufators 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.

. : .
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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:

SCEIA-10852/R106C688.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 scale
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% <7 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 muitiple-point sample locations.

An electrochemical cell 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-10852/R106C688.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, O-I0,000—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. 1f 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 NQ, is highly soluble in water, "freezing out" the water will allow
the NO, 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.
NQO, 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.
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Method:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principlie:
Precision:

Ranges:

Output:

Interferences:

'Rise/Fall Times (0-95%)

Sampling Procedure:

Analytical Procedure:

SCElA-10852/R106C688.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,

1 minute @ 1 Ipm flow, 30 second integrﬁtion 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.
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Method:

Reference:

Principle:

Sampling Procedure:

Analytical Procedure:

"SCEIA-10852/R106C688.T

Hydrocarbons by SCAQMD Micro Total Carbon Analysis (FCA/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,
CQ,, 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 L INE

STACK i VACULM
WALL LINE

-
FILTER
CGLASS woOL)

NEEDLE
VALVE

TEDLAR OR
ALLMINIZED_
MYLAR BAG

SAMPLE
PLMP

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.
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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.




" 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 ml of 0.1 N sulfuric acid (H,S0,), the third is empty,
and the fourth is filied 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 Jaboratory 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 lonanalyzer equipped with an ammonia ton 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:

V = 0.049 m wt NH, soln) (lig. vol., ml

NH
> PPM DSCF (at 60°F) of sampled flue gas

SCELA-10852/R106C688.T A-9 AR iOI




. Colorimetric
Spectrophotometry:

SCE]A-10852/R106C688.T

In the analytical phase, the resuiting ammonium sulfate is mixed with
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 1o a standard
calibration curve. Care will be taken to dilute the sample to the optimum
observed range. If turbidity exists upon addition of Nessler reagent, the
option of distillation or jon 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.

I COLLES 10R
STACH, QUARTE IMP 1 RGEAS SILIVe S
vaLL —* wooL

PLUG

VECULM
THERMCOMETER rCE
ool
ExHAUST ‘_TSD _@_
r
DRY GAS SAMPLE
METER P

Ammonia sampling probe/train arrangement
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Appendix B.l

Quality Assurance Program Summary
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. | 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.

Mok ey -

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.
®  Sample acquisition and conditioning system leak check.
. 2-point analyzer calibrations (all analyzers)
. 3-point analyzer calibrations (analyzers with potential for linearity errors).
° Complete system calibration check ("dynamic calibration” through entire sample

. system).

SCE1A-10852/R 106C688.T R-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.

. All calibrations are conducted using gases certified by the manufacturer to be +

1% of label value (NBS traceable).

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

Chain of Custodv. Carnot maintains full chain of custody documentation on all samples and data
sheets. In addition to normal documentation of changes between field sample custodians, taboratory
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 locked 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.

Enroliment in EPA correspondence courses.

A requirement for all technicians to read and understand Carnot’s QA Manual.
In-house training and QA meetings on a regular basis.

Maintenance of training records.

Lh B L b —

Knowledge of Current Test Methods. With the constant updating of standard test methods and
ihe 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.

SCEIA-10852/R106C688.T B-4 CARNOIT




TABLE B-1

SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE

L

As Specified by the CARB

Instrument 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 t 2% of volume measured

S-Type Pitot
(for use with
EPA-type
sampling train

Vacuum
Gauges
Pressure
Gauges

Field Barometer

Temperature
Measurement

Temperature
Readout
Devices

Analytical
Balance

| . Probe Nozzles

Continuous
Analyzers

SCE1A-10852/R106C688.T

when repaired

6 months

6 months

6 months

6 months

6 months

12 months
{check prior to
each use)

12 Months

Depends upon
use, frequency
and
performance

EPA Method 2

Manometer

Mercury barometer

NBS mercury thermometer
or NBS calibrated
platinum RTD

Precision potentiometer

Should be performed by
manufacturer or qualified
laboratory

Nozzie diameter check
micrometer

As specified by
manufacturers operating
manuals, EPA NBS gases
and/or reference methods

Cp constant (+5%) over
working range; difference
between average Cp for each
leg must be less than 2%

+ 3%

+ 0.2" Hg

+ 4°F for <400°F
+ 1.5% for >400°F

+ 2% full scale reading
4+ 0.3 mg of stated weight

Range < 1 0.10 mm for three
measurements

Satisfy all limits specified in
operating specifications




Equipment

TABLE B-2
EQUIPMENT MAINTENANCE SCHEDULE

Based on Manufacturer’s Specifications and Carnot Experience

Performance
Requirement

Maintenance Interval

15—

Corrective Action

Pumps

Flow
Measuring
Device

Sampling
Instruments

Integrated
Sampling
Tanks

Mobile Van
Sampling
Systems

Sampling
Lines

1. Absence of leaks

2. Ability to draw
manufacturer
required vacuum and
flow

1. Free mechanical
movement

2. Absence of
malfunction

1. Absence of
malfunction

2. Proper response to
zero, span gas

Absence of leaks

Absence of leaks

Sample degradation less
than 2%

SCEIA-10852/R106C688.T

Every 500 hours of
operation or 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

B-6

. Visual inspection

. Clean

. Replace worn parts
. Leak check.

U B e

. Visual inspection
. Clean
. Calibrate

|5 J

As recommended by
manufacturer

1. Steam clean
2. Leak check

I. Change filters

2. Change gas dryer

3. Leak check

4, Check for system
contamination

Blow filtered air
through line until dry
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State of California
ATR RESOQURCES BOARD

Executive Order G-B36

Approval to (arnot
To Conduct Testing as an Independent Contractor

WHEREAS, the Air Resources Board ("Board"}, pursuant to Section 41512 of the
California Health and Safety 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 91200-91220, Title 17, California Code of
Requlations, the Executive Officer has determined that Carnot meets the
requirements of the Board for conducting Board Test Methods 1, 2, 3, 4, 5,
6, 8, 10, and 100 (NOx, 02) when the following conditions are met:

1. Carnot conducts Board 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, 1994 to conduct the tests
Tisted above, subject to compliance with Section 91200-91220, 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 to this order for each type of testing listed above.

Executed this /& ?&?;ay of Je> 1993, at Sacramento,
California.

-

James J. Morgester, Chief
Compliance Division
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. Equipment Calibration

\ SCE) A-10852/R106C688.T B-8




o

¢ CARNOT
SPAN GAS RECORD
CLIENTLOCATION: ___ScE~ €y Szaenoo %4 DATE: _S-24-93
BY; __ MGk
SPAN CYLINDER AUX. SPAN CYLINDER
GAS
CYLINDER NO. CONCENTRATION | CYLINDER NO. CONCENTRATION
ZERO D,
NOx -
hra 114 $1.96 ALt 330y 93. 99
0, AL~ 2111% §ovL AdL 3Ll B8.013
co <7
AnLT9S §So07 Ao (1534 a5
Co, Alm L1TR 19.99 ANKC TG0 2% 7Y
o =
CARNOT
INSTRUMENT LINEARITY
| —
ANALYZER
o, co, co . NOx so,
ANALYZER E \O.Io 25l \ao.m \OO ppe
SET TO HIGH STD _
{80-90% OF RANGE) TEe 21.71% 9§!| 3.5
ACTUAL VALUE OF :
LOW STD ' S03L 437 $5.07 St4¢
AS-FOUND LOW STD
(50-60% OF RANGE) <. 1S <3.4 <o .7
DIFFERENCE IN % . .|
OF FULL SCALE +0.77, oA ~1. 7% 1. 2%la
% ERROR CALCULATION:
(AS FOUND - ACTUAL VALUE OF SPAN)
. ARANGE X
. ALLOWABLE DEVIATION IS 2% OF FULL SCALE {2 SQUARES ON STRIP CHART).

PMF-009




CARNOT A
SPAN ECORD .
CLIENTALOCATION: _=¢X [ € Seaumos N DATE: _§- 2€-13
BY: M Cont
SPAN CYLINDER AUX. SPAN CYLINDER
GAS
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION

ZERO N,

NOx Aces T4y <hag Ain Big0y 4%.44
0, Aun 2117% So%t Ahe 38006 B
co -

Ak 7857 L By Ao 1263 @S v
COo, Ao~ 297274 4.9+ AAC 38(0 Rk
S0,
CARNOT
INSTRUMENT LINEARITY
ANALYZER
o, co, co " NOx S0,

ANALYZER RANGE (0% s 7. S0 ppm 1090 yom

SET TO HIGH STD 8s

(80-90% OF RANGE) 2o 119G . V| g3

ACTUAL VALUE OF

LOW STD 5.0%3 14.47 5C.07 S51.4 G
AS-FOUND LOW STD

(50-60% OF RANGE) 5.0 -} Sy SO T
DIFFERENCE IN % : :
OF FULL SCALE ~0.4° 6 ©.0%, - 142 -1.8%
% ERAROR CALCULATION:
(AS FOUND - ACTUAL VALUE OF SPAN)
RANGE x 100

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIP CHART).
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CARNOT
CEM PERFORMANCE DATA
CLIENTAOCATION: _Sc=_— €\ €86vwPo ye T M DATE: _ 3 -241-92
gy: _ MCot
SYSTEM CONFIGURATION

ANALYZERS: 0, co, co - NOx
MODEL: T ZLEnTsE Howian P 2ep T 4 TEco IDAR
SERIAL NO.: “b12y LD -’ 363233 -137

LENGTH: (' CONDENSER-VACUUM SIDE (CHECK FLOW): ~~

LINER MATERIAL: ¢ ¢ CONDENSER-PRESSURE SIDE (CHECK FLOW):

HEATED PROBE (Y/N): o CONDENSER TEMPERATURE: ¢ 'c

HEATED LINE (YN): FILTER CONDITION (COND. OR DATE LAST
CHANGED):

LENGTH: 1o PRE-TEST(¢h): mo @ 74"\

LINER MATERIAL: Ter om POST-TEST (chh): .o @ 2u"M
SYSTEM BIAS LINE: | LEAK RATE (%) =
oo’ [ Poc Fuow POST-TEST(clh) ~____ 100« %

SYSTEM FLOW RATE (cIm) x 60

IN SERVICE (YN): 7 HIGH CAL NOx Prtiornets 183 She?

KNOCK-OUT CONDITION (CHECK FLOW): HIGH CAL NO (AS FOUND) /
COOLANT: ez LOW CAL NOx
LOW CAL NO (AS FOUND) /

SAMPLE PRESSURE: 5™, SYSTEM RESPONSE TIME CHECK
SAMPLE VACUUM: |y "W, UPSCALE: S _sec.
AY]
NOXVACUUM:  2qq "He DOWNSCALE: Ho  sec.
e % TN

PMF-011
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: . - (505) 887-2571  FAX: (308) 857-0549
CERTlFlCATE OF ANALYSIS EPA PROTOCOL GAS
""_ & CustomerCarnot R " Assay Laboratory o
- "15991 Red Hill Ave. =~ . Scott Specialty Gases Purchase Order 8957
© Suite 110 - .- “ 2600 Cajon Boulevard : Scott Project #  24740.001
Tusun. CA 92680-0740 San Bernardino, CA 92411

~ -

P

" ANALYTICAL INFORMATION

- e Ccruﬁed 10 exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Seclion Number 3.04

TR
.,_-L.“ W 'linder Number - ALM 007741 Certification Date  03-22-93 Expiration Date  (9-22-94
;i#‘..(‘}‘l&nder Pressure 1900psig Previous Certification Dates  NONE :
,, < ANALYZED CYLINDER B
§ R Comggnenu ) Certified Concentration Analvtical Upcertainty®
Nitp;,Oxlde o 50.80 ppm 11 % NIST Tracesble
f‘%jljlmce Gas: Nitrogen
: yox_, S 51.96 ppm
_ A‘iﬂynd um:dmy is inclusive of usual known eror sources wisch at beast includes reference standard error & precision of the measuremen! processes.
i ; yiu e i
! ‘ EFERENCE STANDARD
- Typ __Qr .- Expiration Date Cyvlinder Number Concentration
3, CRM - 01-94 ALM10462 47.53ppm Nitnie Oxide
s .
e ggsmgm;,mon ‘
fﬁmumenthodelISenal # Last Date Calibrated Analytical Principle
TEOOI 10AR / 14853-150 - Chemi-Luminescent

01-20-93

- ANALYZER READ[NGS (Z=Zero Gas R=Reference Gas  TwTest Gas  r=Correlation Coefficient)

. - First Triad Analysis Second Triad Analysis Calibration Curve
Drate: 315593 Response Unhis: v Date:03.21-93 Respomse Units: mv Concentrations  Ax*~Bx+C
Zi= 000 Ri= 4758 Ti= 5090 Z1= 000 Ri= 4753 Ti= 5085 A =0.00022 758
Rl= 4176 2= 004 T2= w053 Ra= 4745 2= 000 T2= 5031 B =1.011308772
3= 006 TI= 5057 R¥»= 417 Z3= DOO. 3= 503 . Rd= 4753 C =0.213935209
Avg. Cooc of Cust CyL 50.78 ppen Avg. Conc. of Cont CvL 50.82ppo
Date; Response Units: v Date: Rexponse Linjts: mv Concentration=
Ll= Ri= Tl= Zl= Rie Ti=
Ri= L= = R= = Ti=
3= T3= ASw 3= Ti= Ry=
Avg. Cone. of Cust CyL Avg. Cone of Cunt CyL
Date: Resporse Unite Dte: Respome Units: Concentration=
FALY Ri= Tl= Zi= Ri= Tiw= .

R2= a=- 2= R2= 2= 2=
D= T3= . R3= L3= Ta= R
Avg. Conc. of Cast Ot Avg. Conc of Cuxt CrL

(ofo—

Analyst George King




‘-.-_-S._c_iétt;-.Spe.c;ial,ty .Géises, Inc.

mcuor« BOULEVARD SAN BERNARDINO cAgan (309) 887.2571

_.i.‘CE};-lTiFlCATE GF ANALYSIS: EPA PROTOCOL GAS |

FAX: (309) 8870549

> e —me— ety AN L.,

,.l Cn_;tomcr Assay Laboratory - : :
2+ CARNOT f TR ' Scott. Spoma.ltyGa.ses Purchase Order 9764 REL#5
JxTv T 15891 REDHILLAVE 2600 Cajon Boulevard Project # 25145.00)

o SUITEIIO San Bernardino, CA 92411
~ TUSTIN, CA 92680 .
' ATIN RICK MADRJGAL
ANALYTICAL INFORMATION
: Canﬁodwamacdthcmxmmum specifications of EPA Protocol | Procedure #G), Section Number 3.0.4 . .
”%”Cy{mder Numbcr . ALMO12534 Certification Date  04-02.93 Expiration Date * 10-02.94
' 2000 psig Previous Certification Dates NONE | ** 04-02-96
WANALYZED CYLINDER

Certified Concentration
85.12 ppm

5_%_: ; Comments .
"33 .-, CARBON MONOXIDE
’:"::;-_:- p o o R
T S L TR :

Rt B:;ln"ﬁce Gas: N"lt_rogen

".':;"': X

Analvtical Unéth_aintv'
+ 1 % NIST Traceable

SYRFTS. )
P &yﬂd nmd\mnfmﬂkmwnmmmwhdulm udes refermde standard eror & precisicn of the e
. uneu'muy | P
e ermncz STANDARD _
el Erpiratlon Date Cylinder Number ~ Concentration
Lo, 10494 - ALMI10524 96.67 ppm
F b mmmm&nog . - _
S InstrumenﬂModelfSennl # Last Date Calibrated Ana]ytlcal Pnncuple
; 911&1 OPE-135D / 56565502 02-10-92 ' NDIR

ANALYZER RE.AD!NGS

(Z=Zero Gas  R=Reference Gas T=Test Gas r—Correlation Cocfficient)

p gl o P T

Calibration Curve

** Non-Acid Rain Certification Period

" . First Triad Analysis " Second Trisd Analvsis
Dale: 03.26-92  Response Unit: gav Date:0402-52  Respoee Units: my Cooceotration™  Ax-~Bx-C
Ll= 00.00 Ri= 4020 Ti= 3550 Zi= 00.00 Ri= 4020 Ti= 3560 A =0.00005011
R2= 4020 D= 0001 T2= 3550 Rl= 4020 Il= 0009 T2= 3560 B =0.50595305
D= 0001 T3 3550 Ri= a0 3= 00.07 Td= 3560 KR3= 4020 C =0.0100775
Avg. Conc. of Cost Cvl. 84.99 pom Avg. Cooc of Cout Cyvi 15.24 pren
Date: Respeme Unlic mv Date: Respome Unitx: eov Conccotrstion=
Zi= Rie Ti= L= Ri= Ti=m .
Rlw = Ti= Fam Fall =
D= 3= R3= | D= T3 R3=
Avg Cooc of Curl Cr1 Avg. Cooc. of Coxt Oyl
Date Response Unite Date: Response Undtx: Copcrotration=
b AL Ri= Ti= FAL] Ri= Ti=
Rl= = T2= Rlw= = Ti=
fall T3 R3= F~ o pr ol R3=
Avg. Conc. of Cuxt Cyl Avg. Conc. of Cuxt CvL

: * Add Rain Certification Period

ABafyst Mmmnard Johmson
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Scott Specialty Gases, Inc.

Shipped 2400 CAJON BLVD.

From: SAN BERMNARDINO Ca 92411
Fhone: 714-887-23571 Fax: 714~-887-0549%
CERTIFICATE 0O F ANALYSIS

CARNOT PROJECT #H: 02-223049

FOHz 8957
ITEM #H:z 0202C30134601AL
DATE:10/29/92

ATTNz RICK MADRIGAL
15991 RED HILL AVE
SUITE 110

TUSTIN CA 92680

AMALYTICAL ACCURACY: +/-17%

CYLINDER #: AALS966
FILL FRESSURE: 1950 FSIG

REQUESTED GAS

ANALYSIS
COMFONENT CONC_MOLES _(MOLES)
CAREON DIOXIDE 22. FCT 22.74 FCT f
OXYGEM 8. FCT 8.013 PCT
NITROGEN AL RAL 7
%‘! .
_-_:;"';- ) . ‘_1
é'g;.'?g“::’. '
Y
P v
e -
& o
S '
|
CARNOT 11/5 BINH1 GRAVIMETRIC MASTER GAS -
CERTIFIED TO HAVE EEEN- BLENDED ABAINST NIST CERTIFIED WEIGHTS
AND VERIFIED TO EE- CORRECT BY INDEFENDENT LARODRATORY
ANALYSIS. '
—— = L
ANALYST: __ ‘Y)ﬁth __________ AFFROVED EY: __ fLe O

DR . ARMAND FH.D

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

J PH DE LA TORRE

—




- 'Scétt-Sp":éci'alt'y Gases, Inc.

qUIss

24500 CAHAJON RILVD.
San RERNMARDINGO
Flhones F14-887-3971

CERTIFICATE

ERNOT
ATV

RICK mAaDR oA,
Laeel RED HiLl &aVE
SUTTE 11O
WISTIM T

OvLUENE
(R T W O

SOMEGNENT,
CAREON DIOXINE
FXYGEN

A VROGEN

-,

- CARNOT 2/28 RINH? & -

CERTIFIED TO HAVE BEEN BILENDED.

p VERIFIED TO EE CORRECT EY
‘ALYSIS. )

j BRSSO

d('JSEfH DE LA TORRE

ANALYE

Cé a1l
’ 7 1A-Eg7 0549

PR

OF

ANALYSIS
FRind [:,l..T e 21670
Fiis fBE0 T H l'l @l
TTEP #Hy OD02EB0005 0L
DHTE s /34,92

»-. -

vae wem wmhe mens dekm AT e aTE 1m s ahe pees BES Fave sor WEA $900 B rRe Mo Srur 4RSS EIS S

ﬁHﬁLYTlCﬁL_“*[W“ﬁ(Y' Tk

ANALYSIS
~{ODLES) |

~ :.C‘L‘F'S ED GA.::

1. I'" - T 14.%97 T
. PO Bo0BE POT
<t ..
I
A
e
e
J ."- K, ".
“ %
. Wi \3.
- Y
-
T
Kon h=
i
-y
Ty
s

GRAVIMETRIC MASTER GAS -
AGATNST HIST CERTIFIED UJFTF“HT‘B
INDEFENDENT LABORATORY i

AFFROVED RY: __ {:1;1h“g ______

DR_OARMAND Lé 3 FH D

PLUMSTEADVILLE, PENNSYLVANIA { TROY, MICHIGAN { HOUSTON, TEXAS { DURHAM, NORTH CAHOLINA . .
aMUITE D1 RS P NEW T TFY [ FREMONT, CALIFOF’NH\ !WAKEF!ELU FASSACHUSETTS / LONGMONT, COLORADD




POST TEST DRY GAS METER CALIBRATIbN CHECK

CALIBRATED BY WM DATA ENTRY BY WM
DATE  5,/27/93 BAROMETRIC PRESSURE  29.897
FIELD GAS METER I.D. ES-31 TEST METETER  ES-13
: INITIAL Yd  1.006 TEST METER Y (Yt) 0.9980
‘ INITIAL H8  2.110 TEST METER LAST CAL. 4/05/93
|  FIELD METER [ TEST METER | RESUL‘I”
VOLUME |TEMP. | TEMP. |DELTA | TIME |VOLUME |TEMP. |DELTA Q y
cu. ft. IN ouT "H20 min. cu, ft. Avg. "H20 cfm
5.185 | 80.0 | 75.0 | 1.00 10 | 5.268 | 73.5 | 1.5 | 0.519 |1.025
5.237 | 82.0 | 75.0 | 1.00 10 | 5.268 | 71.5 | 1.5 | 0.524 [1.020
5.257 | 82.0 | 75.0 | 1.00 10 | 5.256 | 71.5 | 1.5 | 0.526 |1.014
AVERAGES 0.523 1.020

PASS - INDIVIDUAL Yd VALUES ACCEPTABLE
PASS - INDIVIDUAL DELTA H@ VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS




A H@ 0D = 0.S5/0

POST-TEST DRY GAS

METER CALIBRATION DATA

CALIBRATED BY {/Q W

TESTMETERID (=5-/3

TESTMETER Y (Y))

DATE <AV -9
FIELD METER ID EX -3
BAROMETRIC PRESS G 85>

.« 9950

TEST METER LAST CAL 7/ 5/ A

- N
TEST PROGRAM PRECEDING CALIBRATION CHECK _£C . S&tuwmhd /7/ S5 C&

AVERAGE AHFROM TEST RUNS
MAXIMUM VACUUM FROM TESTRUNS __2 S

XY

f

’
. LEAK CHECK VAC / S INIT. L\)/"l-\_
:
FIELD METER TEST METER
TEMPERATURE _ TEMPERATURE
FINAL | INMAL | VOLUME| mLET |ouTLET TME | FINAL | INMRAL | VOLUME METER
AH | VOLUME| VOLUME| (v,) ) (1) |[VACUUM (o) |VOLUME|VOLUME| (V,) | INLET |OUTLET|PRESS.
113, lo¥., 1“ /.'ij
l.o / S.248 0000 Y
rex |ob |54 Lo |75 |8 e S368|72 |25
’ o 1K, 153, i )-'-53:.:55_ CTTO
l.o 133, [ 11K, | s, . [wesirof
. AU VERES 5354 coonis.as /3 |lso
1 |10 |2 KN el 20
% E—

PMF-058
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SCELA-10852/R106C688.T

APPENDIX C
DATA SHEETS

C-1
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SCE1A-10852/R106C688.T

Appendix C.1

Sample Locations




CARNOT
SAMPLING POINT LOCATION DATA - EPA METHOD 1

-

y -

PLANT: QL’ /E’ *'/'JM’A /MJH -*I

DATE: \H‘)mo" - HIZJ" 4

L

TEST LOCATION:

DATA BY: L['R’JM 8

Dlagram of Sampling Locatlon

SAMPLE % OF IN.FROM | IN. FROM
POINT DIAMETER | NEARWALL | NOZZLE®
"—'f"‘ / 2'2 f"}ZS' -%'/Zc
T -
UPSTREAM DIST.DIA: 1N / £S5% 2 /0.5 24,650 d4 140
DOWNSTREAM DIST/DIA: £1X 2,22 3 f-4 H9.257 61267
! 4 22.3 200 | /m.o)

COUPLING LENGTH: M

NO. OF/SAMFLlN PTS.: ,é
iws~Ans 2624 "
STACK DIMENSION: s

21[ 2#

*INCHES FROM WALL PLUS
COURPLING LENGTH

L b




[ . . ..l‘ﬁi

Appendix C.2
Unit Data

' SCE1A-10852/R106C688.T




CARNOT 1

UNTT DATA
Cliem: &0 L Locution: ££. SEGuNOO
vait: £0 Seg  FF 4 Dawn by: _pf . ESCARCES &
| TEST # 4 - +-3 4-F -3
DATE sl4/92\5fsa /o8 | s/24/73 | s/he/23
TIME 1115 L i220 | 345 | /435 |
LOAD MW [ | /.52 L -1 50 |
4UX. LOAD S 5. &5 5.7 S .4 i
UREA ON/OFF nEE HEI= oOnN ON
UREA LOOP /MODE — — 3/3 3/5>
UREA FLOW GPM — — 3.70 L6 &
g;%Fpr/PRéss‘. — _ 4.6/64_.6] 4.7/4%)
|LO:% NORTH TZJ o « & é?-;- A A
| 0:% SOUTH R 2 5« R 2 3 2.3
[ s, PRES PsI LL0 [ RO 2200 | 2200
STM FLOW KLB/HR 44 59 5 939 9358 |
anm 1064 | 1063 1950 | 1050
FUEL FLOW 425 | 1eay | 1415 | gz
FUEL FLOW % 4. % 4/.0 40.6 40 2
AIR FLOW % 4D 40.9 41.0 40, 3
SH STM TEMP F 12 44 /| 0EO 1049 /05 O
RH STM TEMP °F 99% | Jooo 945 10 0/
FD FAN % NORTH P — I o~ T —
FD FAN % SOUTH - — — —
;%};F_.l;«}.;é.ud?s /135 /34_ /34 137
FD FAN AMPS SOUTH /19 119 Il & [ 1<




CARNOT 2

< ~ | 4-2 1-3

oo > o | o | o
BLR MASTER 43.97 4/.49 .17 4) 24
FGR AMPS NORTH ‘\5‘-\5; L& $§ Y

| FGr amPs soUTH 4 54 54 K74
FOR OUTLET DAMPER o N o .
FGR OUTLET DAMPER — o -
SOUTH T
FGR INLET DAMPER — L . —_
NORTH
FGR INLET — - . -

| DAMPER SOUTH

| sx® TS NoRTH - 4 [M9f-32)3)-24 13/~ [2of-22)-19)-)-20/ 22 1 5 -1 -s5"

BENR TILTS SOUTH /-4 r-24/~2£/~25/-2é -26/-27/-.35‘/24; -23/—,25 -241-24 -1g'/~/9 _/I/./f'
(werorwer s | 39/4.312,0/9.3 | 4.2/4.3] 97/ 43

| Boos Non & MINE NonE 1 NowLs
| APH OUT °F NORTH Q6 Y. U E 219

APH OUT °F SOUTH /&b /Qé_ 187 /X7
NOTES:




CARNOT

UNTT DATA

Location: = 2.

Iy

\_"-,‘E':;-'y"\'DO

Vo £2 €23, =4 Daws by: /4o ESCEACL 24
TEST# -t | 4-8 4-9
DATE cfeilz | sleslez | sfas RS | 5)as /93
TIME 27 P /6/0 [25D
LOAD MW 345 S 345 - 24P
AUX. LOAD 500 5.0 5.,J 5./
UREA ON/OFF 5N | B DFr JFE
ureA Loo? Juopz | ) /2 1] = — —
_t_J__REAFLowcm— ;.24 | 24 = A
T e
| 0.% NORTH )¢ 7 /8 [a7 /.7
0.% SOUTH | b /o & | » 5 1 /.6
F_E_T}{. PRES PSI o247 L35 D 2 24-7 1 2280
| STM FLOW KLB/HR 1520 1515~ /O;é? 7 15 )7
FDWTR FLOW 1625 | 1680 1e70 | /1695
FUEL FLOW /2 70 J RS 1935~ /1218
| FUEL FLOW & 63 52,5~ ;4. ] 4.8
AR FLOW % L4, 65 . ) b 2.0 6477
SH STM TEMP °F LAY, ) 049 JOSO 1 OS0O
RH STM TEMP °F | IO 1000 1000 599
FD FAN % NORTH — —_ — —_
FD FAN % SOUTH - - — —
CormH T /67 /7/ /73 /74
FD FAN AMPS SOUTH lo¢ /& 7 16 & /69

o,y




CARNOT _ 2

-/ T 4 3 4 -4 .
0./CO BIAS . '
SET POINT - — 4 >
BLR MASTER 65,0 524 A A ¢“4.37
FGR AMPS NORTH S S o J o S
FGR AMPS SOUTH &) 57 S/ S
FGR OUTLET DAMPER _ L . .
NORTH
FGR OUTLET DAMPER . L . -
SOUTH
FGR INLET DAMPER _ L o .
NORTH
FGR INLET . - —
DAMPER SOUTH
BNR TILTS NORTH -é/—;e/—7/—7 -6 -/‘r‘/- 7/—7 =S -/?/ -é/—7 —@/—J/ -7/70
BNR TILTS SOUTH "0/-///—?/-/0 - é’/-?/- ?/ -9 -3[-/0/-8/ —/01~ 9]—/0 -9/4
WP/FURN dP N/s S “?/017 &7/5.4,. | Se 0/5-&: 5.0[s.¢
BOOS NONE N~z More Mo
APH OUT °F NORTH A4 2 24/ L 4D 2 4)
APH OUT °F SOUTH Yy 2O 09 X0 9

NOTES:




CARNOT

UNTT DATA
Chem: SC E Locstion: £ [ SECGURLO
Unit EY Srh #_i{/ Dauby: L M esen
rest ¢ 0 | g4 [ 9-/2] 913
| DaTE g -/2-93| §-/2-93 | 7 -/1R-93| Z-,2-23
TIME /0,45 J[130 |\ 2] 20 1/3:00
LOAD MW 22| 2 .3/7) 370 27 2
AUX. LOAD g.7 ¥ 7} <z 7 5 7
UREA ON/OFF o N oN OFF OF F
| UREALOOP / Ml d ¢ )/ ;[ — —
| UREA FLOW GPM 2,24 2. .24 £ £
i 438 | wy2 | — | —
|Lo:5 norTH .7 /.6 /.7 l. /
0.% SOUTH 2. (.9 /. q 20
STM. PRES PSI ;’\ZIOC? 2348 2400 2400
STM FLOW KLB/HR 2259 22 S ,2_qu % 2258
RLBAR 2446 2992 | 245¢ | zygz
s 3124 3150 350 Z/5 2
I FUEL FLOW % 57,2 g7 2. 97, | 22/ -
AIR FLOW % ql 9/ aq/ q/
SH STM TEMP °F /6 &0 10850 1 050 | 050
| RH sTM TEMP °F jp02 | /003 | 003 /00 3
FD FAN % NORTH - - - T
FD FAN % SOUTH — — —_ —_
SoRmh 20 | 279 | a6 | z4e
FD FAN AMPS SOUTH 270 27 7 244 =262

SChECN <

5 fy i




CARNOT

[ %)

4 -{0 ¢ -1 4 -1 q4 -/3
SET POINT 0 0 0 O
BLR MASTER 9¢. 25 26.98 7d. 22 | g8.¢
FGR AMPS NORTH 59 S8 5 q 6 [
FGR AMPS SOUTH 55 5 <l S 6
FGR OUTLET DAMPER _ _ _ ___
NORTH
FGR OUTLET DAMPER — . —_ i
SOUTH —
FOR %;LET DAMPER _ __/ . -
FGR INLET
DAMPER SOUTH - - — —
BNR TILTS NORTH /o/;s//,/cy /o/;@jj_; m/_eéyé g lwo/z/n/g |
BNR TILTS SOUTH g/g////‘/ fr/// 9 5/ é/m /9’ 6 /3/:1/5__%
WP/FURN dP 7,7 ), 8 | 17.@@ /. 6
BOOS 2N 4s IN 4S5 | aN 45 Z N i
APH OUT °F NORTH 200 | 270 268 | 248
APR OUT °F SOUTH 235 | A3 2L 230 1_7‘3/)

NOTES:

-
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L ‘ Appendix C.3
_ o CEM Data
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[ ————————ER LR

CARNOT PAGE | OF _\ _
REFERENCE METHOD GASEOQOUS MEASUREMENTS
.ENT!LOCAT|ON: sce / e SEoummo 2 CONDITION: .= 15 tavD
OATE: S -4~ 973 OPERATOR: __tAt Corg
TEST NUMBER: H-| - czm TESTLOCATION: __ ST At
SAMPLE CORRECTED 70
T'E.ST TIME. B OINT/ DRY, UNCORRECTED % DRY
’ conpImion] o, Co, | CO | NOox | NO | NO, | SO, | CO | NOx S0,
SPAN GAS CONCENTRATION Cor | ivarleso7] 21 ez
AS FOUND
ANAL SPAN| €¢3 | 159 | 55| 52e
SYSTEM
ZERO oo |00 | Qo 09
SYSTEM
SPAN o8 | ygor | S5 193
BEGIY [ oo |
END | ose | to |a.s| © |wo3
BEGIN | ibox
END ooy 573 .o s o |He
BEGIN | 1oy _|
END | e ] S"v  {PC |B> | ues
EEE‘\L LT e
END | Juom -y S R i LK
BEGIN | o2 _|
END 1014 W S-q 8.b O Lty
BEGIN ) toty
END ol W - e |86 | © |Hlo
[BEGIN 1102 |
END (pzo W - L BL | © Yl.0
BEGIN Jwogo | |, |
END Iz Sy | B6 O o
BEGIN | 1o2w bt e | . o 43
! ENe | lo1% -3 fo |6 o “\.%
BEGN | jvo | == | £° | 2C| = | IS
END o3~ ¢ o |B6| o |WME
BEGIN |1029_| €~ ec | aL| o o
BND ‘0“"‘_ €E- L:® 8_!‘0 \ o (V5 e
BEE{N_ 10473 P, .o Qe | = Gvo
| o E - b €6 | 2o o
SYSTEM
ZERDO oo | 2% |2 |14
SYSTEM
SPAN S| B | S50 | o
RAW AVERAGE s | gssl o2z o
CORRECTED AVERAGE car | @ rulna \2s
| COMMENTS:
q ]
PMF-039

R pe -t heAeE MERL TRAT o Dkdnbre Peowr




CARNOT PAGE _| OF
REFERENCE METHOD GASEQUS MEASUREMENTS
CLIENTLOCATION; ._StE ] v SE6umoo CONDITION: _ =150 MW
DATE: $-74-43 OPERATOR: _MeCu—t ._
TEST NUMBER.__M -~ c€~ TEST LOCATION: __STace
SAMPLE CORRECTED TO
TSCSJT TIME POINT/ DAY, UNCORRECTED % . DRY
NO. CONDITION] O, | ¢o, | co | Nox | no [ No, [ so, | co [ nox | so,
SPAN GAS CONCENTRATION So3 a1 g5 07 $)eo
AS FOUND
ANAL. SPAN
SYSTEM
ZERO | 5o oo |oe | os
SYSTEM e
SPAN €x 1wy | "% oo
seGiv [ans |
END _|:nzeo St e |85 | o |yzg
BEGIN | 120
END | yag | G185 | o |y
BEGIN | 11ig _ | -
END {7139 o'l |85 | o (420
BEGIN | 3o J
END | I3e 61 |85 | o g
BEGIN | p3¢
END | lyq ¢ |85 e w3
BEGN T s | |
END s Gy [8Y | o L
[BEGIN
END | T T
BEGIN
END
BEGIN | _
END
BEGIN |
END T
BEGIN
END ~ |
BEGIN
END ~ T
SYSTEM
ZERO .o | O 2.0 O
SYSTEM
SPAN 503 | vg | 549 | g6 .
RAW AVERAGE i1 |lael o [vy
CORRECTED AVERAGE Lo % (s o | aan
COMMENTS:

m

PMF-039




CARNOT PAGE _\ OF ___
REFERENCE METHOD GASEOUS MEASUREMENTS
.;UENT/LOCATION: Scg| €c sTEvnmne 4, CONDITION: __='S2 ™)
DATE: S -zt-3% OPERATOR: M g
TESTNUMBER: "%~ ¢cz= ‘ TEST LOCATION: _S1Ace
SAMPLE CORRECTED TO
ngr ME OINT/ DRY, UNCORRECTED %___ORY |
: conDiTIoN| ©, | 0, ] <0 | nox | NO [ No, | SO, | €O | NOx | SO, |
SPAN GAS CONCENTRATION o3| e |STo7 [ SI2s o
AS FOUND
ANAL. SPAN
] SYSTEM
ZERO | oo 22 | o |22
SYSTEM -
SPAN |S08 | 18 |50 |¢o.o
} BEGIN |120e |
END \zos S-v Gt =S| o "7
BEGIN | \20g |
END 1210 cr1s8.5| o (S
BEGIN | 1z1e |
END s {185 | » [Q2-
BEGIN | 1215
.l END 1220 cv | =< o <0\
BEGIN | w22e_
END | 1izs L1 les 1o |y
BEGIN | 1rzs 4,
] | e
] END | 71130 6y | B-< w2\
[BEGIN | ____ |
END
BEGIN |
END
BEGIN | _
END
BEGIN | _ _ _
END
' BEGIN | _
- END
BEGIN
END — |
SYSTEM
2RO | oo lpo | o |-2:0
SYSTEM
SPAN Cag |48 | sHS | se.o
RAW AVERAGE -\ | go o0 | v72.0
. CORRECTED AVERAGE T I |
COMMENTS: ]

S S—_.Y ¢ ] o ) (R—

PMF-039




| CARNOT

REFERENCE METHOD GASEOUS MEASUREMENTS

PAGE 1 OF

—

CLIENTALOCATION: €= [ = wscusre & CONDITION: _™1S0 _mw  w| veen
DATE: -~ d 6 OPERATOR: MeComs .
TEST NUMBER:__TB2_“t-3 ~ Cir TEST LOCATION: %3 Ak
CORRECTEDTO |
TEST ME e DRY, UNCORRECTED % DAY
l [— [R—
NO. conpimion| ©, [ co, [ co | nox | no [ no, [ so, | co [ nox T so,
SPAN GAS CONCENTRATION o2z na7| sCorls it
AS FOUND
ANAL. SPAN
SYSTEM
ZERO | == | os| o) ~0n
SYSTEM
SPAN S8l iqy | ST = ©
BEGIN | 15
END | tvou S g |8S| o |z2cg
BEGIN | \3so
END | 3s< ¢z |25 | o |37
_@_EEIN 1355
END 1oo 2 |85 | & |37,
BEGIN | \aoa _|
END | leoc tchr | B e |37
BEGIN | \Mox
END 1Mo t( |es o 37.0
BEGIN | 1u.q
[END | VS Y c-\ S o [lo
[BEGIN | __ _ _
END
BEGIN
END
BEGIN | _
END ‘
BEGIN
e e | — — —
END
BEGIN
END
BEGIN
END |
SYSTEM -
ZERO 02 {00 | oo |65
SYSTEM
SPAN it [14B | SSo| wq.e
RAW AVERAGE Lisles] o |20
CORRECTED AVERAGE o |86 | O [=R0
COMMENTS:
R

PMF-039
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. CARNOT PRGE ___OF __
REFERENCE METHOD GASEQUS MEASUREMENTS
IENTAOCATION: (’CE{_EL— SEE YOS '“i CONDITION: A Q0 M
‘. E: £-11-8% OPERATOR:
TEST NUMBER:___ S ~car TEST LOCATION:
SAIMPLE - CORRECTED TO i
TSST ThaE POINT/ DAY, UNCORRECTED et  DRY :
' conpimiont ©, [ co, [ co | nox | no | wO. | SO, | cO 1 NOx | so, |
! SFAN GAS CONCENTRATION S5.032] 1N 5‘59-1[ 5196 | ’:
: AS FOUND
ANAL. SPAN
SYSTEM
ZERD ©.0 e.c o.o .5
SYSTEM
SFEA! S liy.3 | S55 | 49.9 -
{ SEGIN s
! ZND ! aue | 2 g8l o 218
i SZGIN ' \uo
B AN Cis| 35| ° i3m0
! GIN | 18 |
i END | itgo | : Casi®51 2 |388
BEGIN | 1M :
END 1V yge | ! L] 85| o (385
BEGIN ) mgs |
END | |So0 ; s | 8.5 © 2R 2
BEGIN | ige0 |
END | 158% s 1SS | o 3w
BEGIN | _ __ _|
END |
BEGIN |
END |
5EG |
END |
BEGIN |
END |
BEGIN |
END |
BEGIN
END |
SYSTEM
ZERO o.5 oo Oo [-0-%
SYSTEM
sFaN | s | WY o (U498
@WAVEEAGE L-lg =5 o 29‘,2—' %
. | CORRECTED AVERAGE bo |80 |lo |aoe |
| COMMENTS: 1 |
— Q I ——

PME-LID




WARMNUI R Y

REFERENCE METHOD GASEQUS MEASUREMENTS

CLIENTAOCATION: 5:0'61 €1 S€oyndo H CONDITION: _~ 240 Mw)  wol veedr
SATE: S LS5 : OPERATOR: __M“Cure
“£8T NUMBER _Y =6 - cem TESTLOCATION: _STAxe ’
CORRECTEDTO |
| TEST SPAO";‘S';,IE DRY, UNCORRECTED o, DAY |
TINE —— —— !
I NO. | conomon| O, [ co, | co | nox | no | no, | so, [ co | wox | so, |
| SPAN GAS CONCENTRATION sio1l yaa| 5ol crag | t |
i AS FOUND '
: ANAL SPANE 0% | 150 | 550 | €20
SYSTEM |
RO Cc.o Vo LB B =g
S\l'STErI“ _ :
SFAN SITiM9 | ¢, ) SO i
| SEGIN iyg4% |
| BN s 1 57 LSe lan W tS3E |
T EeN o |, -
| END 1o ia 3 So [ AN | ¢ | $3S
BEGIN | \onw |
-END | g2 G-z S.eo q‘ lo\ &30
BEGIN | 151, | o
, END T 523 S S0 |99 7 |S2S |
BEGIN | sors |
END | aaq] € 79 [Ses |9 | 1T |53 *
END | T ma ] € "3 |50 Ay | 18 | s3g
_EE!N |_ib_l,‘l__ .
END | o3 7% | S0 |9 |17 |s1¢
BEGIN | (o _ : _
ECEIESSY €t fqogfa | 14|53
BEG”E_'—'QZS EE .95 g1 %) [
BSO | 031 | N -3 | S| q.]]| 2o |57
- ; ] b Ty ) 3.0
BEGIN | jozq_| M -2 | To | 2
e | 1oyt N - gol arlw 1545
[BEGIN | wug | W -4 4.4 | a0 i8 $3.3
et BTNy W3 €o | a1 | {7 539
- 1951 W yasi 4.0 | 11+ gl
SYSTEM
ZERO 0o |oo |0 | OO
SYSTEM
sPan | G0 [ 148 |85 qas !
| RAW AVERAGE 6o | g |17 1934 |
| CORRECTED AVERAGE 44 9.2 1.5 | 54 |
| COMIENTS: | |
Y :‘
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CARNOT o T pree_Vor_ L
REFERENCE METHOD GASEOUS M MEASUREMENTS

.UENT’LOCATION' ceEf ge SECumes 4 CONDITION: __ 2o saw w| wesh
TATE S-re-4D opERaTOR: _ MCo-s
resTHuMsER AT T 88T TEST LOCATION: BT ey
. ) T 1
e
. conpImon] ©, | ¢o, | co | NOox | WO [ no, | SO, | CO | NOX | so, |
" SPAN GAS CONCENTRATION Sonz a1 | 55071 5196 | | }
’ AS FOUND
ANAL SPAN
SYSTEM
2RO o |o.© or] oo |
SYSTEM 3
SPAN S jwg |85 1S "
'_-J.—Ef""‘_. s
G us - 4asiq.y | w4 ijs2s i
ZECGIN | nto i.. :
END o e \ 445! 4. | 3 |s%°
[5G | s ".
. |END 1 Th5e ] Lo |was|ay |19 {s7s
] BEGIN | 1130 i
@ o | s 0 e
BEGN | y3< ||
END | Ii+o \ co | 4\ "M e
SEGIN | o <P
?NB. —] .—u-"_g - \'\ %: 9. I 12 <3 s
B2GIN Y _ |
END |
BEGIN |
END |
BEGIN |
END 1
ZGIN |
END T
BEGH | _
END |
BECH |
END |
l SYSTEM .
: ZERO ocaloe o] &2 ‘ . \
$ SYSTEM '
sPaN |5 liwe | SSoldad ‘
[ AAW AVERAGE asa ] ar | 11 ]s29] |
. | CORRECTED AVERAGE daelaz | 9£ sy | . I8
| COMMENTS: l | | l l ;

PMF.C3P




REFERENCE METHOD GASEOUS MEASUREMENTS

CLIENTAOCATION: eci,f EL SE6uroy CONDITION; 2232 =
~ATE: $-15-9% OPERATOR: __yAtCund
TE5T NUMSER___M-®-cem TEST LOCATION: Simcw .
; CORRECTEDTO |
g Sp"g'lﬁ#f DAY, UNCORRECTED v DRY |
" TIAE N e !
| NO. ' CONDITION| ©, | €0, | €O | NOx | NO | NO, | 5O, | cO [ NOox | SO, !
* SPAN GAS CONCENTRATION Soz] 19.97) ccon lsian | |
s KRS FOUND :
' ANAL SPAN
SYSTEM
7270 oo e e | es
. SYETEM
: SFAN Sy |me | 55D | qd - :
] 55618 | yae | |
! ECEET AR 44 Ve | 21 [635 i
! SEGIN | V3| i
| END | inan \ 49 [0 1= Je3s t
SEGIN | 1220 | . l
END | e ! das [ 3 1Y b
BEGIN | 1mms J‘ |
I =V iy I 4a | |21 | (s I
BEGIN | "2%e .
END | b 4. A 1% Lo
BEGIN | 'ty ﬁ
END | avo AA AL T ] g
i 2sGiv ) _ .
i END
SEGIN |
END | '
BEGIN | _
END |
BEGIN |
END |
BEGIN |
END |
BEGIN
2N T T T
SYSTEM
ZERO 00 0o |01 |e.o
SYSTEM j
SPAN 50 Mg 5571198
iRAWAVEEAGE SN 213 1 (3.6
| coRAECTED AVERAGE 12 |92 {ary | ece
| COMMENTS: [
R
]

PMF-C3®

v -
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CARNOT PAGE _1 OF

REFERENCE METHOD GASEQUS MEASUREMENTS
.nswmocmow: Sz | g greonps Y CONDITION: __Z52_taw
~ATE: S-S o572 OPERATOR: M Cos
TEST NUMBER: Y-oq-cem TEST LOCATION: _STher
. CORRECTED TO
 TEST SAMPLE DRY, UNCORRECTED o oRY
| NO TIME POINT/ : L —
P CONDITION| ©, [ €0, | ¢O | Nox | nO [ wo, | 80, | €O | nox | sO, '
! SPANGAS CONCENTSATION Cebi | wimT | €507 ‘9! vh | | ‘
? AS FOUND
: ANAL SPAN
SYSTEMM
e te) g o= | 2% | o2
SYSTIM
' SFAN 5. M| S5y | Yde
i SEGIN | 2.5 . |
3 END !‘ng—-‘ Lo =3 "|°| .7 |23 ed. - !
! BEGIN | 1z ;
i END T 0o | \ 9 | §2 | 26 | o !
SEG”\J i |"';—e_a
END 1 ees | da | 92 ] 20 4T
BEGIN |
SN 1 Bes
[END T B0 / 1.4 G % | LM |
EEGIN | 130 (
END | \ms da | a2 |23 | 650
BEGN | s | ¥
END | 3 ol G| 3+ | LSo
BEGIN | __ ]
END |
g_EGINl —
END |
BEGIV |_ _
END |
BEGIN |
END
BEGIN | _
END |
BEGIN
END —|T T
SYSTEM [ ,
ZERO 0 0.0 0.2 1| p.o
SYSTEM
SFAN g ol | 55414498
SAW AVERAGE _ 2 1
, A ERAGE . u.9 4.1 | 2531 )5S I
CORRECTED AVERAGE . , ¢ , ;
. st edabiein 49 193 | 286l 617 |
IMENTS: !
| COMMENTS: | l !

PMF.C3D




CARNOT ' 8/13/93
Reference Method Gaseous Measurements

Client: SCE EL SEGUNDO Condition: Urea On
Unit: #4 Load: 320 MW

Location: STACK

02% CO ppm NOx ppm
Analyzer Range: 10.00 106.0 100.0
Span Vaiue: 4.97 50.0
Test# 210: e

System Zero

System Span
Start Stop
1045 1050
1050 1055
1055 1100
1100 1105
1105 1110
1110 1115

Raw Average

As founds

System Zero

System Span

Corrected Average

System Bias Check

Zero Pre-test

Zero Post-lest

Span Pre-test

{ Span Posi-test

15991 Red Hill Ave., Suite 110 .
Tustin, Califorinia 82680-7388
(714) 259-9520
10852CEM.XLS1 FAX (714) 259-0372




Reference Method Gaseous Measurements

CARNOT

Unit: #4
Location: STACK

IFliem: SCE EL SEGUNDO

L oad:

Condition:

Urea On
320 MW

02% CO ppm NOxppm
Analyzer Range: 10.00 B 100.0 100.0
Span Value: 556 50.0
Tes ‘

System Zero
System Span

Start Stop
1130 1135
1135 1140
1140 1145
1145 1150
1150 1155
L1158 1200
Raw Average
As founds
System Zero
Sysiem Span
Corrected Average

10852CEM.XLS2

Systemn Bias Check
Zero Pre-test

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

15991 Red Hill Ave., Suite 110
Tustin, Califorinia 92680-7388
{714) 259-9520
FAX (714) 259-0372

8/13/93




CARNOT 8/13/93
Reference Method Gaseous Measurements

Client: SCE EL SEGUNDO Condition: Urea Off
Unit: #4 Load: 320 MW
Location: STACK

02% C02% CO ppm NOx ppm

Analyzer Range: 10.00 100.0 100.0
Span Value: 4.97 55.6 50.0
Test; CEM 300/133

CO ppm | NOX ppm
0.0
55.0

System Zero
System Span
Start Stop
1300 1305
1305 1310
1310 1315
1315 1320
1320 1325
1325 1330
Raw Average
As founds
System Zero
System Span
Corrected Average
System Bias Check
Zero Pre-test
Zero Post-test
Span Pre-test
Span Post-test

15981 Red Hill Ave., Suite 110
Tustin, Califorinia 92680-7388
{714) 259-9520
10852CEM.XLS2 FAX (714) 259-0372 >




CARNOT
Reference Method Gaseous Measurements

Client: SCE EL SEGUNDO
Unit: #4
Location: STACK

Condition; Urea Off

Load:

- g -

320 MW

O2% CO2%

CO ppm NOx ppm

Analyzer Range:

10.00
497

100.0

100.0
50.0

System Span

System Zero

Systern Span
Corrected Average

Start Slop
1220 1225
1225 1230
1230 1235
1235 1240
1240 1245
1245 1250
Raw Average
s founds

System Bias Check
Zero Pre-test

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

TNRSPCEI Y

15991 Red Hill Ave., Suite 110
Tustin, Califorinia 92680-7388
{714) 259-8520

FAX (714) 259-0372

8/13/93
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Appendix C.4

Ammonia
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Appendix C.5
Non-Methane Hydrocarbon




CARNOT
TEDLAR BAG SAMPLE DATA

CLIENT/PROJECT: _SC £/ 2=~ & —je s )

oaTE: & /-2 /72 uNm:

</ Bv: oo A L2 fot
BAGID %70 ~T# BAGID 4 -/ ~r7/2.| BAGID
TEST NO. &~ so ~F e A A e
SAMPLE RATE & &S ey
START TIME o 5D Sy RST
STOP TIME o e
SAMPLE LOCATION PR it
oatE: /72 Z 53 unNm yl BY: _o) Auslel o
BAG ID BAG ID BAG iD
TEST NO. Y-y 7K | & -ra-7H
SAMPLE RATE L L YL
START TIME s /3 00
STOP TIME S AT @ /330
SAMPLE LOCATION A Ao AN

|

CARNOT
TEDLAR BAG SAMPLE DATA

CLIENT/PROJECT:

DATE: X - >XY -7 3 uNm: ~

BY: [\_)_bg_

BAG ID {

BAG ID ;3

/2 -

[

BAGID S

S 7 ooy




|"L % aiova | T € aiove | | aiove l )
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Appendix D.1

General Emissions Calculations




Page 1 of 4
EMISSION CALCULATIONS

1. Sample_Volume and Isokinetics
a. Sample gas volume, dscf
HYTg
vV = 003342 V_|P —
m =d ” [ bar* 13.GI T, ](Y)
b. Water vapor volume, scf

T,
Visa = 00412V, | 5

c. Moisture content, nondimensional

B Vo st
o Voos ¥ Vaas

d. Stack gas molecular weight, 1b/Ib mole
MW, = 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%N,)

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

e.  Absolute stack pressure, iwg B
P
P, =P, + —*
k136

f. Stack velocity, ft/sec

v, = 290 ¢, JAPT. \}(29.92)[ 23.95)
P, MW,

wer
g Actual stack flow rate, wacfm
Q = (V)(4,)(50)
h. Standard stack gas flow rate, dscfm
T P
o 005255
i Percent isokinetic

/- [ 17.32(T)(V,, o )[523 o R)

(1 - BY®OW)PYDPIN Ty




2 Particulate Emissions

a. Grain Joading, gr/dsc{

M
C = 0.01543 [ - ]
|4

m sd

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

12
CIZ‘CO: =C (%CO:]

c. Mass emissions, 1b/hr
{60 min/hr)
M=C -~/
@ (7000 gr{lb)
3. Gaseous Emissions, lb/hr

MW, Ibj/lb mole
SV

M = (PPm)(10'6)[ J(Q,,) (60 min/hr)

where,

SV = specific molar volume of an ideal gas:

SV = 385.3 fi’/lb mole for Ty =528°KR

SV = 379.5 fr*/lb mole for T, =320 °R

4, Emissions Rates. 1b/10° Btu
a. Fuel factor at 68 °F, dscf/10° Btu at 0% O,

Page 2 of 4

) 10‘[3.64(%1?) + 1.53(%C) + 0.14 (%N) + 0.57(%S) - 0.46(%0,,fuel)]

6 - HHV, Bu/lb
b. Fuel factor at 60 °F
520 °R
F. =F, |22
| - T [528 °R)
c. Gaseous Emissions factor
b | MW b )
= (107%)| —— | —
[106 Btu)i epm; { )(lb mole (SV ®
d. Paticulate emission factor

B ) 1D 20.9
(ms Bm] ) C(moo gr](F)(20.9 - %o,]

CC91-066

20.9 - %0,




Nomenclature:

CC91-066

stack area, ft’

flue gas moisture content

particulate grain loading, gr/dscf corrected to 12% CO,

particulate grain Joading, gr/dscf
pitot calibration factor, dimensionless
nozzle diameter, in.

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

% isokinetics

mass of collected particulate, mg
mass emissions of species i, 1b/hr

molecular weight of flue gas

molecular weight of species i:

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

sample time, min.

average velocity head, iwg = ( —\/'Z\:F )2

barometric pressure, in.Hg
stack absolute pressure, in.Hg

stack static pressure, iwg

Page 3 of 4
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Page 4 of 4

Nomenclature (Continued):

Qsd
SV

Tm

ref

Ts

Vm
Vln sd

V, ad

CCo1-066

wet stack gas flow rate at actual conditions, wacfm

dry stack gas flow rate at standard conditions, dscim

specific molar volume of an ideal gas at standard conditions, f*/lb mole
meter temperature, °R

reference temperature, °R

stack temperature, °R

stack velocity, ft/sec
volume of liquid collected in impingers, mi

dry meter volume uncorrected, dcf

dry meter volume at standard conditions, dscf

volume of water vapor at standard conditions, scf

meter calibration coefficient
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Appendix D.2

Specific Emissions Calculations




CARNOT SOURCE TEST DATA SUMMARY
AMMONIA
Client/Location..........coeccrrernseenss SCE/EL SEG 4|Reference Temp (F)....coovvviuniiineiisinsennens 60
UNite e cieercnsisnissnssssesnssennsssnensd 4 FUEL ..o virecerrememrerscsssissnssnssasnssessansanssssstsscass NAT GAS
Sample Location........ccccicrenenne I STACK [Data BY..ececnnssesniseernissssisenas MAR
Date of Data Entry....cooveeevnieevrircensnaiscsssenens 24-May-93
Test No...... 4-4-NH3 4-5-NH3 4-6-NH3 4-7-NH3
Date............ 24-May-93 | 24-May-93 | 25-May-93 | 25-May-93
Test Method........lvevecciierecens SCAQMD SCAQMD SCAQMD SCAQMD
Sample Train.......ccocenvvivrrorennn. ES-31 ES-31 ES-31 ES-31
Pitot Factor ......c.ceceeriinriereneneasd 0.841 0.841 0.841 0.841
Meter Cal Factor.......ouveisnnnas 1.02 1.02 1.02 1.02
Sample Time (Min).....ooorersene | 30 30 30 30
Bar Press (in Hg)........coevevevencd 29.95 29.95 29.86 29.86
Start/Stop Time 1345/1415 1453/1505 1015/1045 1115/1145
Stack Press (IWE)......userrsrereerser 0.02 0.02 0.02 0.02
Stack Temp (F).ceoveeeneenruinsnrnanee 203.3 204.7 221.7 223.7
Stack 02 (%6)..iceesserssssessossmresnine | 6.00 6.00 4.90 4.90
Stack CO2 (%)e.eererniinriersrnsinres 8.60 8.60 9.10 9.10
Meter Vol (8Ch).co...ocvvnrrcerrerrernne [ 23074 23.204 23.270 21.905
Meter Temp (F)....cveeeeveireensrenecs 70.7 70.0 713 702
Meter Press (iWg)...........ccoeesmes {240 2.40 2.33 213
Liquid Vol (ml)......cccceceivennnnnsss 110.3 96.8 112.0 103.0
Std Sample Vol (SCF).............. { 23218 23.380 23.314 21.983
Std Sample Vol (Nm*3)............ 0.613 0.617 0.615 0.580
Moisture Fraction.........c.ccee..o... 0.181 0.161 0.183 0179
Ammonia Conc (ug/ml) 3.14 5.62 11.90 9.97
Sample Vol (m]) 414 432 379 509
Ammonia Conc (ppmv) 2.80 519 9.66 11.54
| Ammonia Conc @ 3% O2 3.36 6.24 10.81 12,91
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APPENDIX E
LABORATORY REPORTS

E-1




PSS

154 PM 7/1/33

AMMONIA DETERMINATION USING NESSLER'S REAGENT

SA A N e e e e e i

(CLIENT: SCE/EL 8EQ ANALYST: MAR
ILOCATION: UNIT 4 CALIBRATION DATE: 5/24/93
PROJECT: 10 852 ANALYSIS DATE: 5/24/93
CONC. OF STD. (ug/ml)= 10.031
CALIBRATION:
Vol. sid Expected Absorb. ABS-BLK Measured o difT RF.
added (ml} conc.(ug/ml) (OD) . conc. (ug‘ml} (mg/OD)
0 0.00 0.300 0.000 - ---
4 0.80 0.348 0.48 0.75 -6.15% 0.836
6 1.20 0.397 0.097 122 1.74%% 0.620
10 2.01 0.482 0.182 2.04 1.81% 0.55!
12 2.41 0.523 0.223 2.44 1.23% 0.540
14 2.81 0.564 0.264 2.83 0.82% 0.532
16 321 0.597 0.297 318 -1.89%% 0.540
'20 4.01 0.670 0.370 3.85 -4.00% 0.542
slope~ 0.1039 Ave RF = 0.603
s Jond mmimmon b Lk las]
Y-k et R TR TELVE )
- 0.9979
% of std
HR]CCA STD 242 0.233 2.53 104.68%
#NALYSIS:
Test 0o, Absorbance Dil factor Conc (ug/ml) TV
4. 1-NH3 (ABORT} 0.017 1.1 0.51 366
4-4-NH3 DUP 0.126 2.0 3.01 414
BA-NI—B 0.263 1.1 3.14 414
-5-NH3 0.262 2.0 5.62 432
4-6-NH3 0.217 5.0 11.90 379
4-7-NH3 0.177 5.0 9.97 509
% difY
l&cc& Std Dup 0.244 1.0 2.64 4.18%
icca Std Dup 0.249 1.0 2.69 6.08%




ELSG812.XLS

SCE El Segundo 8/12/93 sid=  9.485
ml added conc. abs abs-blk cone fnd % diff
0 0.00 0.041 0.000 |
6 1.14 0.119 0.078 1.10 -3.10% |
8 1.52 0.171 0.130 1.55 2.31% |
10 1.90 0.211 0.170 1.80 0.08%
12 2.28 0.258 0.217 2.30 1.26%
14 2.66 0.299 0.258 2.66 0.14%
16 3.04 0.339 0.298 3.01 -0.98%
18 34 0.382 0.341 3.38 -1.09%
20 3.79 0.434 0.393 3.83 0.87%
slope= 0.118
y-int= -0.050
r2= 0.999
RICCA STD 2.44 0.288 0.247 2.56 510%
sample # abs dil ftr cone TV ug/mL
4-A-NH3 0.0985 2.50 312 513 0.006091
4-A-NH3 0.238 1.25 3.1 513 0.006059
4-10-NH3 0.248 2.00 515 525 0.009802
4-10-NH3 0.411 1.25 4.98 525 0.009482
4-11-NH3 0.369 2.00 7.24 460 0.015737
4-11-NH3 0.447 1.67 7.16 460 0.015558
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51354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 - FAX (818) 718-9779

environmental consultants
laboratory services

N o
I

June 2, 1993 LTR/201/93
Jody Hone RECEIVED
CARNOT 1393
15991 Red Hill Ave. Suite 110 JUNO3
Tustin, CA 92680 CARNOT
re: 10852

Dear Jody:

Please find enclosed the laboratory analysis report, gquality
assurance summary, and the original chain of custody form for
. four Tedlar bag samples received on May 25, 1993.

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

Sincerely,
AtmAA, Inc.
L
Michael L. Porter
Laboratory Director

Encl.
MLP/krp
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- 21354 Nordhoff St., Suile 113, Chatsworth, CA 91311 (818) 718-6070 « FAX (818} 718-9779

environmantal consultants
laboratory services

LABORATORY ANALYSIS REPORT

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

Report Date:  June 2, 1993
Client: CARNOQOT
P.0.No.:. 9912
Project No.: 10852
Date Received:  May 25, 1993
Date Analyzed:  May 26, 1993

ANALYSIS DESCRIPTION

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

AtmAA Lab No.:  91453-38  91453-39 91453-40 91453-41
SampleLD.: | 42-HC | 43HC | 44-HC | 45HC |

Components {Concentration in ppmv)
Methane <1 <1 <1 <1
TGNMO 15.8 19.0 17.1 18.0 .

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

Michael L. Porter o
Laboratory Director

page 1 of 2




QUALITY ASSURANCE SUMMARY
{Repeat Analysis)

Project No.: 10852
Date Received: May 25, 1993
Date Analyzed: May 26, 1993

Sample Repeat  Analysis Mean % Diff.

D Run #1 | Run #2 Conc. |From Mean
Components {Concentration in ppmv)
Methane 4-3-HC <l <1 - wee
TGNMO 4-3-HC 19.2 18.8 19.0 1.0

A set of 4 Tedlar bag samples laboratory numbers, 91453-(38-41) 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 qualily assurance program. The average % Difference from Mean for 1 repeat
measurement from the sample set of 4 Tedlar bag samples is 1.0%.

page 2of 2
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21354 Nordhotf 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 Organics
Analysis in Tedlar Bag Samples

Report Date:  June 2, 1993
Client: CARNOT
P.O.No.: 9916
Project No.: 10852
Date Received:  May 26, 1993
Date Analyzed:  May 26, 1993

ANALYSIS DESCRIPTION

Methane and fotal gaseous non-methane organics were measured by ﬂame ionization
detectionftotal combustion analysis portion (FID/TCA).

AtmAA Lab No.: 91463-1 91463-2 91463-3 91463-4
Sample ID.: | 4-6-NH3 | 4-7-NH3 | 4-8-HC | 4-9-HC |

Components {Concentration in ppmv)
Methane <l <] <1 <1
TGNMO 19.6 23.1 212 - 204 ‘

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

Michael L. Porter
Leboratory Director

page 1 of 2
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QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Project No.: 10852
Date Received: May 26, 1993
Date Analyzed: May 26, 1993

Sample Repeat  Analysis Mean % Diff.

D Run #1 | Run #2 Conc. |From Mean
Components (Concentration in ppmv)
Methane 4-6-HH3 <1 <1
4-9-HC <1 <1
TGNMO 4-6-HH3 19.1 201 19.6 2.6
4-9-HC 21.7 19.2 20.4 6.1

A set of 4 Tedlar bag samples laboratory numbers, 91463-(1-4) was analyzed for methane
and TGNMOQO. 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 2 repeat
measurements from the sample set of 4 Tedlar bag samples is 4.3%.

nage P nf 2
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environmental consultanis
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TOED
Fooo u@3
£, -
Auqust 16, 1993 e LTR/305/93

Ed Filadelfia

CARNOT

15991 Red Hill Ave. Suite 110
Tustin, CA 92680

re: 10-852

Dear Ed:

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

for four Tedlar bag samples received on August 13, 1993.

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

Sincerely,

AtmAA, Inc. -

Michael L. Porter
Laboratory Director

Encl.
MLP/krp ' "
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'S¥ N 51354 Nordhoft 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 Organics
Analysis in Tedlar Bag Samples

Report Date:  August 16, 1993
Client: CARNOT
P.O.No: 1175
Project No.:  10-852
Date Received:  August 13, 1993
Date Analyzed:  August 13, 1993

ANALYSIS DESCRIPTION

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

AtmAA Lab No:  92253-11 92253-12 92253-13 92253-14
Sample 1D.: | 4-10-HC | 4-11-HC | 4-12:HC | ¢-13HC |

Components (Concentration in ppmv)
Methane <1 <1 <1 <1
TGNMO 10.3 7.73 10.0 7.15

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

ichael L. Porter
Laboratory Director

page I of 2




QUALITY ASSURANCE SUMMARY
{Repeat Analysis)

Project No.:  10-852
Date Received: August 13, 1983
Date Analyzed: August 13, 1993

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

% Diff.
From Mean

(Concentration in ppmv)

Components

Methane 4-11-HC <1 <1

TGNMO 4-11-HC 7.36 8.10 7.73

4.8

A set of 4 Tedlar bag samples laboratory numbers, 92253-(11-14) was analyzed for methane
and TGNMO. Agreement between repeat analyses is a measure of precision and is shown
abouve in the column "% Difference from Mean." Repeat analyses are an important part of
AtmAA's quality assurance program. The average % Difference from Mean for 1 repeat
measurement! from the sample set of 4 Tedlar bag samples is 4.8%.
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INSTRUMENT STRIP CHARTS
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I . APPENDIX G
CHAIN OF CUSTODY
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R
CHAIN OF CUSTODY

PROJECT #__(DRS T ~ OUTSIDE LAB REQUIRED (Y/N) ___ SAMPLE DATE 5 nsiay
CLENTAOCATION S = Sz ™ PROJECT MANAGER €=
SAMPLE LOCATION——2TACY METHOD(S) 2S5 2 TECHNICIAN 2=
COMPLIANCE TEST (Y/N) —— DATE DUE
Tlie g ju- Ve ar Tua. ’ el e
slheln g - i 1 RS TN
Slas | v | 9-3 i ‘ RAFEN
SO oS I & L o B (RPN ' ’ =N
/ :
/ :
! :
! .
/ :
! .
/ :
!/ H
{ .
/ :
/ :
ATE AND.TIME
S13s5/93 <0
[ .
¢t :
ANALYSIS REQUIRED:
15991 Red Hill Ave., Suite 110, Tustin, Californis 92680-7388 (714) 259-9520 - FAX (714) 2890372
B [ —

PML-007




b-slf-2-AC | Tedlad o V&Y, 5)24 (93 s

CERTIFICATION OF SAMPLE RECEIPT

PROJECT # IO?)%Z— OUTSIDE LAB REQUIRED (Y/N) _i__ SAMPLE DATE —?E%
CLIENT/LOCATION % g lg’(,(}l UanD L/ PRAOJECT MANAGER -

)
SAMPLE LOCATION Stac lc METHOD(S) YXARMDZS Z recHmcan LU M

COMPLIANCE TEST (Y/N) Y paTE pUE_5 [

-# -2 -HC J ) Z.00
sl -4 - HC 7 : 1245
-y ld-g - Hd L 1435

CHAIN OF CUSTODY PRIOR TO SHIPMENT:

SAMPLES SHIPPED TO -

S CARNOT SHIPPER _&L\é_&iﬂ.ﬂ_
IB Ic gg ’B DATE 6’25’?

o | C @?/3// CARRIER # }‘Qf"b’ O ey
PHONE: 64]%)7/{ - (D70 _ AIR BILL # d

F;ECIPIENT mﬁﬁ) ‘
COMPANY M‘&\A |
e B 25713

15991 Red Hill Ave., Suite 110, Tustin, Califonia 92680-7388 (714) 259-9520 - FAX (714) 259-0372

cARNOT
PML-001




R et e, ot et st e .

b e —

.

prosECTs__ /D 3’5‘%_

CERTIFICATION OF SAM

PLE BRECEIPT

OUTSIDE LAB REQUIRED (YIN)_.Z_ SAMPLE DATE o> 425793

PROJECT MANAGER & XF

a—
SAMPLE LOCATION 2/ /7T METHOD(S) L2 QMDY AS. A TECHNICIAN O M
Pt y2e By
COMPLIANCE TEST (Y/N) DATEDUE __S-A & -3

9-4-oHz| A Tedewp Brlr VR~
Y-2-pouz| A TESIR Rrl- )
4-%-He |1 TeEdwr, Rl 3 '
Y-9-pe A Tedwse Rel q

CHAIN OF CUSTODY PRIOR TO SHIPMENT:

0 DATE. MEG L F DATE!
Fw) < 19¢ 153
/ ! o / ! M
! ! . ! 1)

SAMPLES SHIPPED TO

MiKE PoRTER.

HTM AR, Trc.
CHATS DoRTY |, <2

[ 4

PHONE: (RI€) D)8 — L0220

CARNOT SHIPPER (43

DATE = g3

CARRIER & AL ' a
AR BILL #

RECIPIENT

COMPANY MM‘\"(B
DATE 54’ U &3

15991 Red Hill Ave., Suite 110, Tustin, California $2680-7388 (714) 259.9520 - FAX (714) 259-0372




CERTIFICATION OF SAMPLE RECEIPT

prosECTs_ L O ES A OUTSIDE LAB REQUIRED (Y!N)__X_ SAMPLE DATE S QS"?'

PROJECT MANAGER & A

sampLE LocaTiON 2 ) TS METHOOIS) SCA QHMD_AS. 3 Techmcn __bD
PPl y2 & (SY
COMPUANCE TEST (Y/N) )’ . CATEDUE__X-2%-93

A Tedesnr Brl
A TEDSR RA L
A Tediwr, Bsi-
A TEDLR Rl

CHAIN OF CUSTODY PRIOR TO SRIPMENT: ﬁ/ﬁl
B ATE TME RECEHEE Y DATE
s\ T gL L lsiseiss
/ ! . ]' Oﬁ / / :
T : L ' I :

SAMPLES SHIPFED TO ﬁ \KE PORTER

CARNOT SHIPPER CL
HTHM AR, Trc. oave S AL/ 93
C HATELAARTY » . CARRIER # ) L ) 7.

_pronE: (RIS D)8 ~boDo AIR BILL #

RECIPIENT

COMPANY
DATE A ‘
14991 Red Hill Ave., Suite 170, Tustin, Californis 92680-7388 (71¢) 265.9520 . FAX (71¢] 269.0372 .
e NN . 04 o
P DG4




® WORK AUTHORIZATION AND ANALYSIS
INSTRUCTIONS FOR CONTRACT LABORATORIES

P.O. # [1725 AMOUNT § _ 2% 0 IR

CHAIN OF CUSTODY AND _\{ATTACHED __LISTED BELOW' ___TO FOLLOW
SAMPLE IDENTIFICATION

PROJECT# _ /0D &S 2
TYPE OF SAMPLE _ JED 412  Rizl-=s

# OF SAMPLES IN TOTAL SHIPMENT wi

LOp LY 2 THESE  fooRr TEDIBR LSiplhs L4
COMPLIAICE  Follot Ol Scp QMDD DR ASs.2
Ao CHqg +~ TraoMHC

Dersoer  PEPRT T ED FAre s NECPHLS

SIGNED LO?_ Q.‘ﬂ«u‘:\

y. 15991 Red Hill Ave., Svile 110, Tustin, California 92680-73R8 (714) 259.9520- FAX (714) 259.0372

PML-030




m

CHAIN OF CUSTODY : .
PROJECTI__ /(D8 D OUTSIDE LAB REQUIRED (Y/N) ______ SAMPLE DATE f -1
CUENTAOCATION PROJECT MANAGER _&&/
SAMPLE LOCATION = 1 /Fe iK METHOD(S) — (A . ) TECHNICIAN _ 321 /Mp
P il ~ 'rt‘ K Il
COMPUANGE TEST (YAN) bs DATEDUE ¢ ' _ -

ANALYS!S REQUIRED: Avrlv2e  Loor (4 > TEDvsR Rl  FTr

COMDLIrX e _RESWTE  Lcerobiile 70 ScaanD
2SS .2 (_Rspom— Cuy b TIOMue 14 PP )

[N S ———
PWL-007

15991 Red Hill Ave., Suite 110, Tustin, California 92680-7388 (714) 258-9520 - FAX (714) 25%-0372






