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REVIEW AND CERTIFICATION

_ All work, calculations, and other activities and tasks performed and documented in this report
were carried out under my direction and supervision.

oy 7Llaf.

¢ Date ”/24/?2—'

Edward J. Filadelfia
Senior Engineer

I have reviewed, technically and editorially, details, calculations, results, conclusions and other
appropriate written material contained herein, and hereby certify that the presented material is authentic
and accurate.

Carmela J. Rossi, P.E.
Senior Engineer

A
£
e A
] © L e 23 LY
fi it Mg, 25516 e
Lo } =T,
\ \ boalsofadt /)
¥ : 2473
\\ ‘/./,/“'u N c 1-;\:'. /‘ S
XS ,rp\\( k4 I,.n ‘\ u .‘.‘;'_’\\ /(,
PN (UL FIRSN AR C R s
W TR et
e Y

83810/R106B064.T



SECTION 1.0

INTRODUCTION

Carnot was contracted to conduct a series of emissions tests on Unit 2 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 243230.

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 2 for the
following:

. NO,, CO, and O,

. ROG as non-methane hydrocarbons
. Particulates
° NH, (urea on only)

Emissions testing was conducted by Edward J. Filadelfia, Craig H. Fry, Jim Mulligan and Robert
Madrigal of Carnot, on October 6, 7, and 8, 1992. Mr. Barry Novodvorsky and Mike Escarcega of SCE

coordinated the testing.

83800/R106B064.T cARNOT



TABLE 1-1
EMISSIONS TEST RESULTS SUMMARY
ALAMITOS UNIT 2
October, 1992

X

NET LOAD 165 MW NET LOAD 138 MW NET LOAD 40 MW
Parameter Urea Off Urea On Urea Off Urea On Urea Off Urea On
NO, ppm ¥ 144.9 106.5 83.2 71.3 108.2 91.0
NO, PPM @ 3% O, @ 141.9 103.1 85.8 73.7 142.9 120.5
CO ppm © 1.4 4.6 0.6 1.2 0.31 0.6
ppm @ 3%0, 1.3 4.5 0.6 1.2 0.4 0.8
Methane, ppm ND<1.0 <14 <1.1 ND<1.0 ND<1.0 ND<«1.0
TNMHC as CH,, ppm 15.7 18.7 14.1 13.4 12.6 11.2
Particulate, Ib/hr 1.30 1.23 0.44 1.36 0.24 1.01
Grain loading, gr/dscf 0.0008 0.0007 0.0003 0.0009 0.0003 0.0013
Total urea flow 0.0 1.2 0.0 0.7 0.0 0.25
NH; Slip
ppm - 7.8 - 5.4 - 33
ppm @ 3%0,2® - 10.3 - 7.4 - 6.3

R e e ]

€)) Carnot CEM Data.
) 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.
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SECTION 2.0

&

BOILER DESCRIPTION

Alamitos Unit 2 is a gas- or oil-fired steam-electric unit with a nameplate rating of
175 MW. The boiler is similar to five other units designed and built by B&W for SCE in 1956, and has
a steam capacity of 1,140,000 Ib/hr at design conditions of 1990 psig, 1000°F superheat, and 1000°F
reheat steam temperature.

The furnace is fired with 16 combination gas/oil B&W burners arranged in a four-by-four matrix
on the front wall. During gas fuel operation, the oil guns and diffusers are retracted to the back of the
windbox. Gas is introduced radially inward through an external manifold spud burner. Combustion air
enters each burner through adjustable vane-type air registers. The draft system is comprised of forced
and induced draft fans, and the furnace is operated with slightly negative pressure.

The boilers are equipped with flue gas recirculation (GR) to the furnace hopper which is intended
for steam temperature control. The flue gas is extracted from the boiler exhaust upstream of both air
preheaters, and introduced into the furnace through slots between the waterwall tubes located in the rear
wall immediately above the hopper. Spray attemperation for the superheaters and reheaters is also

provided for steam temperature control.

83800/R106B064.T CARNOT



SECTION 3.0

TEST DESCRIPTION

3.1 TEST CONDITIONS

The demonstration tests were conducted at two conditions and at three loads. 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: 40, 138 and 165 MW. Al testing were 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. Test

conditions were established by SCE personnel, and unit data was collected by Carnot and SCE personnel.

32 SAMPLE LOCATIONS

The particulate sampling was performed in two exhaust ducts located between the air preheater
(APH) and the stack. Samples were drawn from two ports with seven points each on both the east and
west ducts. This resulted in a total of 14 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, as
shown in Figure 3-2, 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.

83800/R106B064.T CARNOT



TABLE 3-1

TEST MATRIX SCE ALAMITOS UNIT 2
October, 1992

—

Test Date Time Type of Test Load Urea Comments
MW Injection
Status
2 - 0900/1027  Particulate 165 off
| 1012/1032 Hydrocarbon 165 off.
101211042 NO,CO&O, 165 off |
: 1115/1157 Particulate 165 off. :  Isokinetics qpf of range.
1305/1449  Particulate 165 off S
1316/1336 ﬁydrocarbon : 165 off
1315/1350  NO,CO&O, 165 off L
Particulate _ 16>5 on. - s
Hydrocarbon 165 oﬁl';
: NO,, CO& O, 165 on .-
- 1610/1641 Ammonia 165 on
- 1740/1907 Particulate 165 on
'1810/1830  Hydrocarbon 165 on
18151845 NO,CO&O, 165  on
18101841 Ammonia - 165 on
6-2-PM 10/7/92  0830/1012 Particulate 138 off
6-2-HC 10/7/92  0917/0937 Hydrocarbon 138 off
6-2-CEM  10/7/92  0910/0955 NO, CO & O, 138 off
7-2-PM 10/71192  1056/1222 Particulate 138 off
7-2-HC 10/7/92  1126/1146 Hydrocarbon 138 off
7-2-CEM  10/7/92  1130/1225 NO, CO &0, 138 off

83800/R106B064.T
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TABLE 3-1 (Cont’d)

TEST MATRIX SCE ALAMITOS UNIT 2

—

October, 1992

Test Date Time Type of Test Load Urea Comments
MW Injection
Status
8-2-PM 10/7/92 1327/1457 Particulate 138 on
8-2-HC 10/7/92 1400/1420 Hydrocarbon 138 on
8-2-CEM  10/7/92  1400/1445 NO,, CO & O, 138 off
8-2-NH, 10/7/92  1400/1431 Ammonia 138 on
9-2-PM 10/7/92 1535/1704 Particulate 138 on
9-2-HC 10/7/92  1615/1635  Hydrocarbon 138 on
9-2-CEM  10/7/92  1620/1650  NO,, CO& O, 138 on
9-2-NH, 10/7/92  1615/1646 Ammonia 138 on
92 0835/1012  Paticulate a0 on .
1 0909/0929  Hydrocasbon 40 on
. 0%05/0935  NO,CO&O0, 40 on
s Ammoa @0 on
Particulate :_ " 40 -on ‘,
117/1137 Hydrocarbon 40 on
1151145 NO,CO&O, 40  on
1116/1147  Ammonia . 40 on
16/_5{92‘:’ 1215/1441 Particulate - 4 off
10/8/92 134571405 Hydrocarbon a0 off
.2-CEM - 10/8/92  1345/1415  NO,CO&0, 40 off
132PM & "io/s:/éz’i ~1'1515/1641 Particulate 40 off
132HC - 10/8/92  1525/1545  Hydrocarbon 40 off
132-CEM - 10/8/92  1525/1555 ~ NO,CO& O, 40 off

‘ :

83800/rR106B064.T



TABLE 3-2
UNIT OPERATING DATA SCE ALAMITOS UNIT 2
October, 1992

#

Total Urea
Test No. Date Load MW Urea Status Flow gpm

10/6/92 166 off 0.0
10/6/92 166 off 0.0
1006192 166 off 0.0
100692 166 on 1.2
1006192 166 on 12

6-2 10/7/92 137 off 0.0
7-2 10/7/92 138 off 0.0
8-2 10/7/92 137 on 0.7
10/7/92 138 N on 0.7

9 off 025
9 . off 025
SRR AR T
I e 00

® Burners Out Of Service.

83810/R106B064.T 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 done 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 all isokinetic 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 84 minutes in duration. Emissions
were calculated in Ib/hr and 1b/MMBtu.

During particulate sampling, a gas sample was drawn through a stainless steel nozzle into a
Gelman in stack filter housing with a tared 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 isokinetic test.

83800/R106B064.T CARNOT
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SECTION 4.0

RESULTS

Emissions test results are presented in Tables 4-1 to 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. Carnot’s instrument strip

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

83800/R106B064.T cARNOT



TABLE 4-1

EMISSION TEST RESULTS AT 165 MW

UREA OFF
ALAMITOS UNIT 2
October 6, 1992

;

Test No. Test No.

Parameter 1-2 3-2 Test Averages
NO,,

ppm® 147.3 142.4 144.9

ppm @ 3% O, 145.8 137.9 141.9
CO,

ppm® 0.8 1.9 1.4

ppm @ 3% O, 0.8 1.8 1.3
0,%® 2.8 2.4 2.6
Methane, ppm

Total non-methane hydrocarbon ND<1.0 ND<1.0 ND<1.0

as methane, ppm 13.8 17.5 15.7
Particulate analysis:

Flow dscfm 187,400 199,700 193,600

Stack temperature °F 314.5 329.0 321.8

Moisture % 14.0 15.1 14.6

0,%? 7.7 7.4 7.6

Ib/hr 1.61 . 0.98 1.30
Grain loading, gr/dscf 0.0013 0.0008 0.0010

f

n Camot CEM Data.

@ 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.

83810/R106B064.T



TABLE 4-2
EMISSIONS TEST RESULTS AT 165 MW
UREA ON
ALAMITOS UNIT 2
October 6, 1992

—

Test No. Test No.

Parameter 4-2 5-2 Test Averages
NO,

ppm® 109.3 103.6 106.5

ppm @ 3% O, 105.9 100.3 103.1
Co, ’

ppm® 33 5.9 4.6

ppm @ 3% O, 3.2 5.7 4.5
0,%® 2.4 2.4 2.4
Methane, ppm

Total non-methane hydrocarbon 1.7 ND< 1.0 <14

as methane, ppm 18.0 19.4 18.7
NH,, ppm 4.0 11.5 7.8

ppm @ 3% O,@ 53 15.3 10.3
Particulate analysis:

Flow dscfm 216,600 192,500 204,600

Stack temperature °F 310.4 319.6 315.0

Moisture % 16.1 15.2 15.6

0,%® 7.4 7.4 7.4

Ib/hr 1.17 1.29 1.23
Grain loading, gr/dscf 0.0006 0.0008 0.0007

—

n Cammot CEM Data.
@ 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.
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TABLE 4-3
1 EMISSION TEST RESULTS AT 138 MW
UREA OFF
ALAMITOS UNIT 2
October 7, 1992

B

Test No. Test No.

Parameter 6-2 7-2 Test Averages
NO,,

ppm® 82.9 83.5 83.2

ppm @ 3% O, 84.8 86.7 85.8
CO,

ppm® 0.7 0.5 0.6

ppm @ 3% O,% 0.7 0.5 0.6
0,%% 3.4 3.7 3.6
Methane, ppm

Total non-methane hydrocarbon 1.2 ND<1.0 <l1.1

as methane, ppm 14.6 13.6 14.1
Particulate analysis:

Flow dscfm 156,600 193,500 175,100

Stack temperature °F 300.2 339.6 319.9

Moisture % 13.9 14.2 14.1

0,% @ 8.5 8.1 8.3

1b/hr 0.24 0.64 0.44
Grain loading, gr/dscf 0.0002 0.0004 0.0003

i

)] Camot CEM Data.
(V) 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.
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TABLE 4-4

EMISSION TEST RESULTS AT 138 MW

UREA ON

ALAMITOS UNIT 2
October 7, 1992

f .

Test No. Test No. -
Parameter 8-2 9-2 Test Averages
NO,

ppm® 70.7 71.9 71.3

ppm @ 3% O, 72.9 74.4 73.7
CoO,

ppm® 1.3 1.0 1.2

ppm @ 3% O, 1.4 1.0 1.2
0,%" 35 3.6 3.6
Methane, ppm

Total non-methane hydrocarbon ND<1.0 ND<1.0 ND<1.0

as methane, ppm 13.6 13.1 13.4
NH;, ppm 33 7.5 5.4

ppm @ 3% O,° 4.6 10.2 7.4
Particulate analysis:

Flow dscfm 177,600 156,000 166,800

Stack temperature °F 342.3 298.5 320.4

Moisture % 14.7 14.0 14.3

0,%® 8.2 7.8 8.0

Ib/hr 1.80 0.91 1.36
Grain loading, gr/dscf 0.0012 0.0007 0.0009

—

n Camot CEM Data.

@) 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.
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TABLE 4-5
EMISSION TEST RESULTS AT 40 MW
UREA OFF
atamirosunr2 A9
October 8, 1992

*‘

Test No. Test No.

Parameter 12-2 13-2 Test Averages
NO,,

ppm® 108.6 107.7 108.2

ppm @ 3% O, 143.4 142.4 142.9
CoO,

ppm® 0.32 0.30 0.31

ppm @ 3% O,® 0.4 0.4 0.4
0,%® 7.3 7.3 7.3
Methane, ppm

Total non-methane hydrocarbon ND<1.0 ND<1.0 ND<1.0

as methane, ppm 10.3 14.8 12.6
Particulate analysis:

Flow dscfm 76,800 113,800 95,300

Stack temperature °F 337.6 284.1 310.9

Moisture % 11.6 11.9 11.8

0,% @ 12.2 11.1 11.7

Ib/hr 0.22 0.26 0.24
Grain loading, gr/dscf 0.0003 0.0023 0.0013

—

)] Carnot CEM Data.

@ 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.
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TABLE 4-6
EMISSION TEST RESULTS AT 40 MW
UREA On 1
ALAMITOS UNIT2 5.
October 8, 1992

Test No. Test No.

Parameter 10-2 11-2 Test Averages
NOX’

ppm® 89.3 92.7 91.0

ppm @ 3% O, 117.8 123.1 120.5
Co,

ppm® 0.5 0.7 0.6

ppm @ 3% O,® 0.7 0.9 0.8
0,%® 7.3 7.4 7.4
Methane, ppm

Total non-methane hydrocarbon ND<1.0 ND<1.0 ND<1.0

as methane, ppm 11.1 11.3 11.2
NH,, ppm 4.1 2.5 3.3

ppm @ 3% O,® 7.8 4.8 6.3
Particulate analysis:

Flow dscfm 104,100 88,200 96,200

Stack temperature °F 282.2 335.4 308.8

Moisture % 13.4 11.8 12.6

0,%? 11.6 11.5 11.6

Ib/hr 0.3 1.72 1.01
Grain loading, gr/dscf 0.0003 0.0003 0.0003

n Carnot CEM Data.

@) Oxygen for correction from portable O2 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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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



Continuous Emissions Monitoring System

0,, CO, CO,, NO, NO, and SO, 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, and/or SO, are 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, and
SO, are 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.

(
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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:

12598/R106B064.T

Oxygen (0O,) 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 multiple-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:
Precision:

Ranges:

Output:

Interferences:

Rise/Fall Times (0-95%)

Sampling Procedure:

Analytical Procedure:

12598/R106B064.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 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.
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Method:

Reference:

Principle:

Sampling Procedure:

Analytical Procedure:

12598/R106B064.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.

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. CO,, CO, CH,, and total gaseous non-methane
hydrocarbons are reported separately.

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:

12598/R106B064.T

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,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.

lon 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

A-12 CARNOT
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Ammonia sampling probe/train arrangement.
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Quality Assurance Program Summary



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.

NonsRwLD -

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).

12598/R106B064.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.

o 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 Custody. Carnot maintains full chain of custody documentation on all samples and data
sheets. In addition to ndrmal 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 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.

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 a regular basis.

Maintenance of training records.

YNk wWN -

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.

12598/R 106B064.T B4 CARNOT



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

Frequency of  Standard of Comparison or

Instrument Calibration Method of Calibration Acceptance Limits
Type
_ 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
performance

manuals, EPA NBS gases
and/or reference methods

12598/R106B064.T



TABLE B-2
EQUIPMENT MAINTENANCE SCHEDULE
Based on Manufacturer’s Specifications and Carnot Experience

“

Performance
Equipment Requirement Maintenance Interval Corrective Action
Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection
2. Ability to draw operation or 6 months, 2. Clean
manufacturer whichever is less 3. Replace worn parts
required vacuum and 4. Leak check
flow
Flow 1. Free mechanical Every 500 hours of 1. Visual inspection
Measuring movement operation or 6 months, 2. Clean
Device 2. Absence of whichever is less 3. Calibrate
malfunction
After each test, if used in
H,S sampling or other
corrosive atmospheres
Sampling 1. Absence of As required by the As recommended by
Instruments malfunction manufacturer manufacturer
2. Proper response to
Zero, span gas
Integrated Absence of leaks Depends on nature of use 1. Steam clean
Sampling 2. Leak check
Tanks
Mobile Van  Absence of leaks Depends on nature of use 1. Change filters
Sampling 2. Change gas dryer
Systems 3. Leak check
4. Check for system
contamination
Sampling Sample degradation less After each test or test series  Blow filtered air
Lines than 2% through line until dry

%

12598/R106B064.T
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State of California
AIR RESQOURCES 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 Safety Code, has established the procedures contained
in Section 91200-91220, Title 17, California Code of Regutations, 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
Regulations, the Executive Officer has determined that Carnot meets the
requirements of the Board for conducting ARB Test Methods 1, 2, 3, 4, 5, 6,
8, 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 91200-91220, 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.

7

7
Executed this Vi day of Ave’ 1992, at Sacramento,
California.

James J. Morgester, Chief
Compliance Division
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CARNOT
SPAN GAS RECORD

scE ) Unk Q DATE: ) (D= € -2

CLIENT/LOCATION:
Bv._ C HI=
SPAN CYLINDER AUX. SPAN CYLINDER
GAS -
CYLINDER NO. CONCENTRATION | CYLINDER NO. CONCENTRATION
ZERO Alw oo 976/ g9 74 7
> T 5T
NOX TL 2595 SG0.52 "¢ Mmooz | ez T
0, A/Z‘LEZOH'} Q90 blir \ 22673 192 ¢
co L2959 CTEA Al 12enu 90.74
- . e ;‘é:v &
cO, AL 207 vy Llinizzes | 220D 9
SO,
CARNOT
INSTRUMENT LINEARITY
ANALYZER
o, co, co NOX 20 o
ANALYZER RANGE O-10% |O-25%. 0—/00‘/_’ C-250,,n O-%0g,,
SET TO HIGH STD - o
(80-90% OF RANGE) [426 |25 W, 79 | 2224
ACTUAL VALUE OF L . - 5o /o
LOW STD 190 1500 cotx 90.52
AS-FOUND LOW STD e . ‘
(50-60% OF RANGE) t 24 1 1S 59 0 cjl oo
DIFFERENCE IN %
OF FULL SCALE
% ERROR CALCULATION:
(AS FOUND - ACTUAL VALUE OF SPAN)
RANGE X

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

{

PMF-008



CARNOT
SPA ECORD
GLENTLOCATION: __ -2 C £ DATE:__ 1D -7-%7
By:  CHE
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GAS
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CARNOT
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RANGE
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SPAN CYLINDER AUX, SPAN CYLINDER
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Scott Specialty Gqses Inc.

a DEOO CAJON BLYD. +’

SN }.<b..FxI\lf-1RI)]. MO Ca 9241i
Flumeys 703-887-2871 Faxs 714-28374-0%49

CERTIFICATE 0F ANALYS SIS

FROJECT #2 0L
RICK MaprIGAL Oy 6895
RED HILL AVE ITEM &= 02020300
110 . CATE: .Q/02/92
ChA 2246480
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COnNC MOLES

L9, =T 14
l WA
JEIEY

i AiamT

P08

O701aAl.

o

WY
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SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
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Scott Specialty Gases, Inc.

Shipped 2600 CAJON ERLVD.
From: S&6N BERNARDINMO CA 92411
' Fhone: 714-887-2571 Fax: 714-887-0549

L CERTIFICATE O F ANALYSIS

._....__...—.._..——.-...._.___._.-—._-....-_..._...._.._._.._.___.——.—--..._..._—_._-......-_-_._--....._—._....._....._»_.......—.—.--_———-—.—-—.—-—.—..—--.—.--..—..—

CARNOT g FROJECT #: 02-20636
ATTN:  RICH MADRIGAL FOH: B641
15991 RED HILL AVE ITEM H: 0202C30134601AL
SUITE 110 DATE: 7/15/92
TUSTIN CA 92680

CYLINDER #H: ALMOIZRES ANALYTICAL ACCURACY: +/-13%

FILL FRESSURE: 1900 FSIG

REQUESTED GAS ANALYSIS

COMPONENT ~_CONC_MOLES —(MOLES)
CAREON DIOXIDE ' 22.5 FCT 22.15  POT
OXYGEN 8. FOT 7.926  FCT
MITROGEN BAL. AL

}
CakeNOT 7716 BIM L GRAVIMETRIC MASTER GAS -
CERTIFIED TO HAVE REEN RI_ENDED AGATNST NIST CERTIFIER WEIGHTS
Ardd VERTFIED T0 BE CORRECT BY IMDEFENDERNT LABORATORY

ANALLYSTS .
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MAYNARD JOHNSORN - J“l\ HRMF‘:ND [ GE FHD

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

AATON QALINE AT DSy




Scott Specialty Gases, Inc.

Shipped 2600 CAJON RLVD. SAN BERNARDIMNO CA 22411-0000
OMms: Fhone: 714-887-2571 Faxs:s 714--887-0549

CERTIFICATE OF ANALYSIS

CARNOT FROJECT #:z: 02--18807
JIM MULLIGAN FOH: 7477-RB #1
15991 RED HILL AVE ITEM #: OZ202CI000701AL
SUITE 110 DATE: 3/18/92
TUSTIN Ca 92680
CYLINDER H:z AAL1Z047 ANALYTICAL ACCURACY: +/-1X
REQUESTED GAS ANALYSIS
COMFPONENT -_CONC_MOLES -{MOLES)
_CARRON DIOXIDE 15. FCT 15.00 FCT
OXYGEN 5. FCT 4.990 FCT
NITROGEN BAL Bal
CYLINMDER FRESSURE 19200 FSI GRAVIMETRIC MASTER GAS -
CERTIFIED TO HAVE REEN EBLENDED AGAINST NIST CERTIFIED WEIGHTS
A VERTFIED TO BE CORRECT RY IMDEFENDENT LARORATORY
ARNALYSTIS.

abalYstT: VMY o e— AFFROVED RY: __g:g_h___ D A
MAYNARD JOHNSON DR~ ARMAN NBE FHD

MJMSTEADVILE, PENNSYLVANIA / TROY, MICRIGAN , HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH ™ AINFIELD, NEW JERSEY / FREMONT. CALIFORNIA / WAKEFIE! & 2IASSACHUSETTS / LONGMONT, COLORADO
W ORANGE | O
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CARNOT

POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY DE DATA ENTRY BY DE
DATE 10/09/92 BAROMETRIC PRESSURE 29.91
FIELD GAS METER I.D. 71-4 TEST MEETER ES-13
INITIAL Y4 1.004 TEST METER Y (Yt) 1.0014
INITIAL H@ 1.881 TEST METER LAST CAL. 12/16/91
FIELD METERR TEST METER I RESULTS I
VOLUME |TEMP.a| TEMP DELTA TIME VOLUME‘TEMP. Q Y H@
cu.ft. IN ouT "H20 min. cu.ft. 'F cfm
5.367 72.0 71.0 1.00 10 |5.444 71.0 [0.537 1.013 1.89
5.376 79.5 74.0 1.00 10 |5.432 73.0 {0.538 1.015 }1.91
5.479 81.5 76.5 1.00 10 [5.416 74.0 [0.548 0.995 1.92
AVERAGES 1.008 1.91

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



CARNOT POST TEST DRY GAS METER CALIBRATION CHECK

CALIBRATED BY DE DATA ENTRY BY DE
DATE 10/09/92 BAROMETRIC PRESSURE 29.91
FIELD GAS METER I.D. 71-5 TEST MEETER ES-13
INITIAL Yd 1.004 TEST METER Y (Yt) 1.0014
INITIAL H@ 1.881 TEST METER LAST CAL. 12/16/91
FIELD METERR | TEST METER | - RESULTS |
VOLUME |TEMP.a| TEMP DELTA TIME VOLUME { TEMP. Q Y H@
cu.ft. IN - OuT "H20 min cu.ft. 'F cfm
5.698 70.5 70.0 1.00 10 5.832 76.0 0.570 1.010 1.68
5.700 73.5 70.5 1.00 10 |5.831 76.5 0.570 1.012 1.69
5.684 76.5 73.0 1.00 10 |5.786 77.5 |0.568 1.010 1.71
AVERAGES 1.011 1.70

PASS - INDIVIDUAL Yd VALUES ACCEPTABLE
PASS - INDIVIDUAL DELTA H@ VALUES ACCEPTABLE
PASS - POST TEST Yd WITHIN LIMITS
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Sample Locations
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CARNOT :
SAMPLING POINT LOCATION DATA - EPA METHOD 1

pLANT: SCE / Alem o5 DATABY: ﬁ@% A,
paTe: /0= 7= 72

TESTLOCATION: (L1 7S

N :Loi>_ \q
"
u! -\L%
S 73""l k"73 9’ §

Frent

Diagram of Sampling Location
SAMPLE % OF IN. FROM iN. FROM
POINT DIAMETER | NEARWALL [ NOZZLE®

UPSTREAM DIST./DIA.:

DOWNSTREAM DIST./DIA.:

LY /’
COUPLING LENGTH: —1

NO. OF SAMPLING PTS.:

STACK DIMENSION:

STACK AREA, FT#

*INCHES FROM WALL PLUS
COUPLING LENGTH

PR I
PMF-002



o —
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Unit Data
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Client: '+ -
Unit: :

UNIT DATA

Location: 7/

Data by:

TEST #

] —2

DATE

TIME

ALY
R

[ 24

LOAD MW

I :

AUX. LOAD

2
iz,

UREA ON/OFF

[
Vo -

-

UREA MODE

i

e

UREA FLOW GPM

UREA H,0 FLOW

GPM

UREA H,0 PRES.

PSI

UREA HEADER
PRES. PSI

TANK

0,% EAST

0,% WEST

STM. PRES PSI

FUEL FLOW

10° scrfHf

_7

§
-t

FUEL

WP/FURN dP

ID FAN EAST
(AMPS)

FD FAN EAST
(AMPS)

ID FAN WEST
(AMPS)

FD FAN WEST
(AMPS)

S-INSGTS L

PS

—

e, P

LT




FGR (AMPS) g ey 270
BOOS (Sl 5oy L] 41 S
APH OUT EAST °F | %)L "2 S/ 335
APH OUT WEST * EEATRus 104 S¢S

NOTES:

-



UNIT DATA

client: .7 Location:
Unit: AL b s A= Data by: mp=s / £ 2
/

TEST # -2 4- 4- 2 T
DATE 1o/ilil uols/izl /el | 10/6/72
TIME | £327 /545 ) 79& [7+C

[ r A a 4 rT -
LOAD MW Cl . o / (6 J RN
AUX. LOAD Z, o . .
UREA ON/OFF P T N 2N A
UREA MODE T A A I
UREA FLOW GPM -/ gl i Vo2 s | aless
IJREA Hzo FLOW "_’_7 - .'! "r . .
GPM ‘ e / K f = , e l_ ,/ f
URE.A Hzo PRES . - - 5 - ":‘ B ,,‘ /!‘:-, :”“’; - - l/"_ -
PSI A T
UREA HEADER oL it - -
PRES. PSI T e
rank [revit |0/ 470 o4 | odizs Jianlin T
0,% EAST [ [A ). 5 >
0,% WEST J, 4 i, .4 P
STM. PRES PSI ] S4S s A | 547 SR
FUEL FLOW ~ . ;
106 SCF /’ 7(/ /‘ 7 / // .’,'C/] ¢ -
FUEL £ NET T NE Ly -
WP/FURN dP ~ 7 o . T
ID FAN EAST - i e
(AMPS) s |25 . | >
FD FAN EAST - - -,
(AMPS) / 7
ID FAN WEST ; : - 7 — -y -
(AMPS) S / /2, /=5
(AMPS) — s ;T s




FGR (AMPS) 970 270 N
BOOS [4=15| 14-15 [4-1S (445
APH OUT EAST °F ¢| 337 34/ 340 340
APH OUT WEST F /| 347 34¢ 349 34%

TEST #

NOTES:



UNIT DATA

Client: <. z Location:
Unit: Pl T) S E=E=D Data by: wmh= / /= /—
/
TEST # S5—-2
DATE R
TIME Y,
LOAD MW
AUX. LOAD 5.5
UREA ON/OFF | HON
UREA MODE <
UREA FLOW GPM 0O/, 5% /, )
UREA H,0 FLOW I
GPM o -‘, ,; Tl
UREA H,0 PRES. B |
PSI S K
UREA HEADER L -
PRES. PSI T T
0,% EAST Jo 5
0,% WEST | [ e+
STM. PRES PSI Ly
FUEL FLOW Cm
10% SCF ~ pr s
FUEL NATL L
WP/FURN 4P e
ID FAN EAST -
(AMPS) .
FD FAN EAST 7
(AMPS) / [
ID FAN WEST
(AMPS) / 3é
FD FAN WEST
(AMPS) / /




FGR (AMPS) R 7
BOOS | 4-/5
APH OUT EAST °F §| 340
APH OUT WEST * 7 347

p=

NOTES:

N

]



Pl

UNIT DATA

[

Client: ' Location: 7/ "

Unit: Data by:

TEST # o PN 7 -2 - 2
DATE s /75 10/ 7/9 2 | id7/7*
T1vE 2 > TREREEE
LOAD MW [ 7 135 [ v
AUX. LOAD 7. T /. s 7 <
UREA ON/OFF o1 e o £ E

UREA MODE & e — -
UREA FLOW GPM T C A
| GPM -
UREA H,0 PRES. : o/ s A2 L .
PST 2 [ _,',-’-'./ 74\_,//./4.7 Z ;/ZL//{_)V
UREA HEADER 3 1) 4 T
PRES. PSI -
TANK /"./'_,E' Ve ~ /];_’/ =, / }.’“'l /@ "4
0,% EAST S -5 it 2.9

0,% WEST -~ - - h.o D
STM. PRES PSI & _ ]l A
FUEL FLOW L 2 ' i
10% SCF S0 [.3 %3
FUEL - =
WP/FURN dP - - i, 7 + 4_7
ID FAN EAST | - - | — _ _
(AMPS) /1S

FD FAN EAST - :
(AMPS) ' ~ . 9

ID FAN WEST ~ A . 3
(AMPS) : - - [ A
FD FAN WEST _ B - - L
(AMPS) - o /




Y

FGR (AMPS) > SO > ¢ 0 R55" 255
BOOS e[ 05 e e Ls e 0340 e ic e
APH OUT EAST °F ~05 7 Y 303 207
APH OUT WEST °F S9O,C 50 33 | L¥0.4
~PEEEF
NOTES :



- A

client: S

UNIT DATA

Location: ALHArA!T 2D

Unit: _ALANITIS £ 2 bata by: sthE/L/

TEST # 5§ -2 g -2 72 -3
DATE 10l7 /a2 \inl1/52 1le/1/92 10/7/92
TIME / 235_7 /59'0 /G e 1705
LOAD MW /37 1277 el /2%
AUX. LOAD 75 7.5 .G e
UREA ON/OFF N NV (2N 9 4
UREA MODE > Z 7 E
UREA FLOW GPM i //‘,’/ T e s ;:/"",.
gl;ﬁA H,0 FLOW iy | 7// I B o I I
UREA H,0 PRES. YN B Loy io s SR
UREA HEADER s n 2 09 Sy
PRES. PSI e s

N e e R i YL B
0,% EAST I / Y B J. =
0,% WEST 3. 4 2.5 2 5 2.4
'STM. PRES PSI |24 /5 4= il IEAS
FUEL FLOW o A L 2o
10% SCFH Jo 2 2 S y LS
FUEL Lw hES L R >
WP/FURN dP LS R ’ £,7
(es) []L : /e

FD FAN EAST - o _
(AMPS) o7 / -

ID FAN WEST | o e - -
(AMPS) S I -

FD FAN WEST ST 7 5y —
(AMPS) S - o/




FGR (AMPS) 5SS 2.8 ¢ 2- G/ 25&
BOOS [S-/p /316 “?)H/GU’;/ 13-1¢
APH OUT EAST °F 3| 30 % 3D O 313
APH OUT WEST * 7| 373 355 Lol 356

TEST #

NOTES:




UNIT DATA

Client: . Location:

Unit: - N3 Data by:

TEST # LR S AN [
/ '(“"‘ AV ‘ . ',',/

DATE I--'." ' - RN /\/’ ! s

TIME Dot P LS

LOAD MW SR ST LG

AUX. LOAD - - SN

UREA ON/OFF s

UREA MODE | |

UREA FLOW GPM T DR B

UREA H,0 FLOW

GPM

UREA H,0 PRES.

PSI - -

UREA HEADER . -

PRES. PSI : -

TANK SR -

0,% EAST - Lo

0,% WEST < L S

STM. PRES PSI S SR L

FUEL FLOW ] ¥

105 scF -

FUEL

WP/FURN dP S S

ID FAN EAST S

(AMPS)

FD FAN EAST ' :

(AMPS) .

ID FAN WEST -

(AMPS) . o -

FD FAN WEST M P jjf

(AMPS) . -




FGR (AMPS) S X
BOOS L+, i e oS |17 FEVAN
'APH OUT EAST °F DA NS 7. vy 2o Y
APH OUT WEST ¢ | . 1 g [ 70T

“BEST #

NOTES:

_—



—

Client: =~

Unit:

UNIT DATA

Location:
Data by:

'R

1.

TEST #

DATE

TIME

LOAD MW

AUX. LOAD

UREA ON/OFF

UREA MODE

UREA FLOW GPM

UREA H,0 FLOW
GPM

UREA H,0 PRES.

PSI

UREA HEADER

PRES. PSI

TANK i
0,% EAST

0,% WEST

STM. PRES PSI

FUEL FLOW
10% S€F

FUEL

WP/FURN dP

ID FAN EAST
(AMPS)

FD FAN EAST
(AMPS)

ID FAN WEST
(AMPS)

FD FAN WEST
(AMPS)




APH OUT WEST °F

FGR (AMPS) =,y L.

BOOS i . \'"}/" fi [y :i ' ok

APH OUT EAST °F NV P S8
: ! /) _f(’ "177/’1 ./ 7,2"/ 77

TEST #

NOTES:
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CEM Data



bt

7
!
i




CARNOT PAGE | OF /
REFERENCE METHOD GASEQOUS MEASUREMENTS
e . - y .
sLENTAOCATION: _ C & . Unyt 2 CONDITION: /.65 vy Ao [/ r e
DATE: [0 ¥ 17 OPERATOR: __C /7
' - ’7 . ” 1:’ " : iy .
TesTNUMBER; - 7 - C & o7 TEST LOCATION: ___/=  fievs /
CORRECTED TO
TEsT| p= DRY, UNCORRECTED % DRY
NO. CONDITION] 0, [ co, | co [ Nnox [ No [ No, | so, | co | nox | so,
SPAN GAS CONCENTRATION
- AS FOUND , 1
ANAL SPAN H.99 15,90 555 1657
- SYSTEM ,
157 ZERO OS5 |00 0.0 C",:
SYSTEM ~
sean | 14351550167 2
BEGIN | |p!2 S, )
e — —] . - o e
END 17073 | it Brese |6 Y1012 DA {1257
BEGIN | /! : - L~y
EWD | b ] 274 )ig 0 7 s
BEGIN || 027 . oo -
END 1777 | <80 \J0a| 7 Y2
EEEI-N-—— L‘;—-/L aFe . { a
END /2% -0 /'9'»0 /—/\2
BEGIN | - . I o
END | 210|109 7)) |iyu
BEGIN | 1027 N0y brott B
END |22 | Mo o7 |101,5|S.75
BEGIN | _| |
END
BEGIN
END
BEGIN | v
END
BEGIN |
END -
BEGIN
e e — '
END /Y
BEGIN K
END ~— |~ — " |.
SYSTEM ] -
ZERO /O(o ,O} (7;) )/7 >
SYSTEM . -
SPAN qa /LfJZ oy O $7.5
RAW AVERAGE 7 V2.8oy Ylo.03 (O FolI4l 12
CORRECTED AVERAGE
! COMMENTS:
5
L. |

PMF-039



—

CARNOT PAGE____OF _ _
REFERENCE METHOD GASEQUS MEASUREMENTS
C - .‘: ’ - -‘/ 4 . A
cLENTLOCATION: = C & it 2 conoimion:__ L &5 M/ o Urea
DATE: - operaToR:_ ( H =
TESTNUMBER:__ = = = (2 TEST LOCATION: & i% . 7
CORRECTED TO
TEST| e STLE DRY, UNCORRECTED % DRY
: fcoNDmIoN] o, | co, [ o [ NOox | NO | NO, | SO, | co | Nox | so,
SPAN GAS CONCENTRATION
AS FOUND
ANAL SPAN
. SYSTEM S _
iz zero | O) |C.o (2D |75
SYSTEM | 4 !
span | 139|149 (98¢ |87 s
BEGIN ||| g | “1=v -
END 105 Jsi ke, [C6T |02 {10 |1360
BEGIN |[12 5 I .
—EN—D—#TTV_J._‘ (’(p(, /0\.; 0.5 /Jé.ﬂ
BEGIN ||l v P N
END 17795 2.60010.2 |22 |34
BEGIN ||| Ys e
END |57 ] 260 [ID.219¥ |os7
BEGIN | 150 - loa |
END 11/<s 26y |10~ 07 1255
BEGIN |I[5% — P
SESi— —_— ] - < -~ s )
END 1Ti75] ° 77 7.54 !Ow 2.7 /45,5'
BEGIN | {709 | {/7x "1
END 1105 | oer 10S Qél ¥.75
BEGIN
END
BEGIN | __
END
BEGIN |
END .
BEGIN
END | s
BEGIN T
END ~ | T~ T .
SYSTEM - ,
zero. |C01|CC 102 ] 0
SYSTEM Lo 1€
sean | 496 |48 |2 8.0
RAW AVERAGE _, N
CORRECTED AVERAGE
| COMMENTS: » I

PMF-039



CARNOT PAGE ___OF _’ __
REFERENCE METHOD GASEQUS MEASUREMENTS
— 7 . - // : R L2
CLIENTALOCATION: -2 & £- et 2 CONDITION: & = ¢ & [/, Srea
DATE: oo le 7 operator: < 17 /°
TESTNUMBER:__ = _ 2~ " &M TEST LOCATION: oo bmu.
SAMPLE CORRECTED TO
TEST ME N, | DRY, UNCORREGTED % DRY
' CONDITION] O, [ COo, | cO | NOox | NO | NO, | SO, | cO | Nox | SO,
SPAN GAS CONCENTRATION
AS FOUND
ANAL span| 17 26i22.1%
C SYSTEM Ny
12 zwro |02 00|07 |0F
SYSTEM , p
seaN | 150 [2lgg |2t oo ;
BEGIN | /)5 | c4a. + , _
END 1370 | ARy ZL{S /07 /AD /73‘2
BEGIN | 17,7
e I Rk XA
BEGIN | 122%
s — s ] |
END 12T Z90 110 19 Y10
BEGIN | Y% .
END o] 20 oy |19 4o
BEGIN | |7 5
— e -L-/i-—-a g +J -
ok et 23710410 | 140
BEGIN ||24g ) Y
END | 137< 229 10y |25 | 1400
.E.E._G..”y_. L?’is_ NOx £, e |
END 11227 | Mo wiss 1067|199 |§.€
BEGIN | _
END
BEGIN | _ _ ¥
END
BEGIN | _
END .
BEGIN |
END %
BEGIN -
END ~ | T T
system | . . . -
i SN LT P P
SYSTEM ) ~
span | 190 21, ¢ |58 e
RAW AVERAGE
CORRECTED AVERAGE
(LCOMMENTS:

PMF-039



m

CARNOT PAGE ___OF ____
REFERENCE METHOD GASEOUS MEASUREMENTS
CLIENTAOCATION: __-2C £ conpiTion:__ LG SMW  Uvtu OW
OATE: |O b1 oreraTor:__ C I~
TESTNUMBER:__ 1 -2 ~CEM TEST LOCATION:
TesT| o SN DRY, UNCORRECTED O CTED
NO. ' CONDITION] O, [0, [ CO | NOox | NO | NO, | 80, | co | Nox | so,
SPAN GAS CONCENTRATION
| ASFOUND ' - .
ANAL. SPAN 7-7} 272.:5| 858 | 9052
|60~ e |65 oo |CO] 25
SYSTEM ‘ | aa -
sPAN  |7.93 |220(5(, | K53
BEGIN |Ji5 | < -a. -
— — — —j — i . ! ~ 7
&6 itz | 7iin|2H |l |2¢ (s
BEGIN ||/, 2 1.
ENB"—.'/%?S— 24 Jps|-z /05,5
BEGIN V67§ N B -
END Vo T4 g |27 2
BEGIN | /4 27 4
END (77 ] Z492|s | =5 |bsg
BEGIN |23 -
END | 1L 75 ] 12 log |37 11665
BEGIN | |4 4o -
ENG ] TS 24110%) 21 [107
| BEGIN NGy v -.
ENE 1T ,\/0 ,'\I,L y"s 74.0 5 3
BEGIN | _ _|
END
BEGIN |
END | B
BEGIN
END — |~
BEGIN
[END —|T T
BEGIN
END — | T T
SYSTEM
zero | G03|0.0 [OY |[l.25
1o g SYSTEM : -
‘ sean |29 121535 [§75
RAW AVERAGE A
CORRECTED AVERAGE
COMMENTS: N
PMF-038 -
C



CARNOT PAGE___ OF ___
REFERENCE METHOD GASEOUS MEASUREMENTS
CLIENTALOCATION: SCE CONDITION: __1 &S M/ Urts ON
JATE: Jp=G-a1 oPERATOR: (M 1=
TEST NUMBER: 5-2-CEm TEST LOCATION:
ST e SAMPLE DRY, UNCORRECTED i’_“f}ff_ﬁf’gé’y
- conpiTIon| ©, ] co, | co | nox | NO | No, | so, | co | Nox | SO,
SPAN GAS CONCENTRATION
| AS FOUND
ANAL. SPAN
€05 SYSTEM 1 02 |0.0 (0,1 |e7S
SYSTEM ~ A
spaN [7.95 (22051 657187 5
BEGIN |)8IS | = du. ¢ ) | -
o 3] £ rse|2.4510,5 |5 T 036
BEGIN ||32° . i .
END 17873 2.9\195 |2 i
BEGIN | 152 5 N R
END 7830 290 0.5 6.2 |02.3
BEGIN | 8§ 20 - )
B s 2.4 1102159 jas
BEGIN 1975 B o
ENE"/’%@_ 2.4 |10s b Sllozs
BEGIN | 124D
END | 7495 ] 24 \p.g 6.0 (101}
BEGIN
END | |
BEGIN | 1955 _
Eeen it L/ 795 1770052
BEGIN | _ __
END
BEGIN
END — T
BEGIN
END ~ |
BEGIN
END |
SYSTEM
13t sero. .02 10.0 [Cd | 50
SYSTEM » )
span 1410 20.9% 5589 0.7¢
RAW AVERAGE V4 B R L
i correcTED AVERAGE
COMMENTS:

: q
— ]
m—— CARNOT



m

CARNOT PAGE ___OF
REFERENCE METHOD GASEOUS MEASUREMENTS
e ,— DR .
cLiENTLOCATION: =2 C = My conomon: LGPy Uryy OFF
DATE: / - 7-97 OPERATOR: C /=
TEST NUMBER: é -2 -EEm TEST LOCATION:
SAMPLE CORRECTED TO
TNEST TIME. POINT/ DRY, UNCORREGTED % _DRY
- CONDITION] O, | CO, | co | Nox | No | NO, | so, | co | Nox SO,
SPAN GAS CONCENTRATION
ASFOUND |, U
ANAL. SPAN| 9472 |1q e8| scd= |+ o0
~ ; SYSTEM _
107 zero |03 |c.o|,3 (.75
SYSTEM i _ -
sean |97 os |osey| 82,5
BEGIN |9/ | SHu.
FNE—F}[_,-;_ Pl Fesi e 339 193 }/[7 N4
BEGIN |?\< ~ .
Inubandhi — — < N
END |37 23St Ly [
BEGIN |92 9 I pr
END | 72S ke N KERN /R
BEGIN |92 2ol ] .
END 152, “ L 2 Dias
BEGIN -/? z2 -5 A - -, ;
END |7 T ] 228|173 Lo |
BEGIN | - ,
E 158|738 |2 [So
[BEGIN | _ |
END |
BEGIN | s [NOy - ;
ENE._——— e G ':{ Ll7v£/ (4-35 3!1
|BEGIN
END
BEGIN
END
BEGIN | _
END
BEGIN
END — | T
SYSTEM - -
zero  |OX |00 |L |, 70
SYSTEM o oo -
sean |10 - |27 |95 [Tt g
RAW AVERAGE A
CORRECTED AVERAGE
COMMENTS:

PMF-039



CARNOT PAGE___ _OF ___
| REFERENCE METHOD GASEQUS MEASUREMENTS
- L Iy
JENTALOCATION: S (& AlarmAss conpimion: 172 inws  Ueen Océ
e - 7
oatE: 10~/ 7% OPERATOR: _& (7
iy B Ve
TESTNUMBER._ /2 - C = M\ TEST LOCATION:
CORRECTED TO
TEST VE. SANELE DRY, UNCORRECTED % . DRY
NO. | coNDITION] ©, | €O, | c0 | NOx | NO | NO, | SO, | €O | Nox | SO,
SPAN GAS CONCENTRATION
' AS FOUND
ANAL. SPAN
SYSTEM -
SYSTEM R o
SPAN L{ﬁz 19,70(s5,8 | 2 o«
BEGIN | }/Z2] .-.. - |7 S Tol ke
END “3_5 ) Fre s }42 ?’éu [ g&g
BEGIN | 1%+ Al Sy
END T 7 T (2176907 | & '
BEGIN | |14V - 1.1 -5
BN {15 ] I
BEGIN |]14+5 - |~
END 11755 ] 24019.710 7 50
I EEaN ] s v ol PO
END |jl¢s Sl 7 cu
BEGIN |1[SS | )
o i A 3T L7 |80
BEGIN | _ _ _|
END
BEGIN |
END
BEGIN | (222 | 1/cr Fooue - |
| ] £ L~ i [ PR L
END s q¢. (445 13
BEGIN [
END
BEGIN |
END
BEGIN
END ~— T
SYSTEM _ "
zero oz |95 |4 | Sv
SYSTEM e - -
SPAN ({‘a[/ I'[?l)y\"/ b)7j
| RAW AVERAGE : R
CORRECTED AVERAGE
COMMENTS:

PMF-039



“

CARNOT PAGE __OF ___
REFERENCE METHOD GASEOQUS MEASUREMENTS
CLIENTLOCATION: _— & (5~ % ia 2 conormion: 12 tri tven Oy
175 . < :
OATE: Jg. 21 operaTOR:__C H ]
TEST NUMBER: Q- Chmnn TEST LOCATION:
CORRECTED TO
est| SAMPLE DRY, UNCORREGTED % DAY
NO. CONDITIONf 0, T cO, [ co [ Nox | No | NO, | so, | 6o | Nox | so,
SPAN GAS CONCENTRATION
AS FOUND
ANAL. SPAN
ST SYSTEM .
[J /J ZERO '0 2 ,0;7 '23 ;/\S
SYSTEM o
G CoU e
SPAN HX? 47515589 B9 %S
BEGIN |/92> |51 - -: -
—————— . INEY : < Q
END |J4o5 | i+ v 74819757 @’v.t
BEGIN ||qoz - R e -
END "|7%:5 "] P A el A
BEGIN |/ < () .
END ~ |74/ < | 3417 L2 1678
BEGIN |[ 1/~ a . oz
—E—N-D——:f?«’ AR '(, /:/ b2 47/ g
BEGIN | 1420 U R e
[END |75 | LT l._z 0.9
BEGIN |1 <-- | - 5 P Z
= ¢y 5
END |77 ' LS Y |70
|BEGIN | _ |
END
BEGIN
END
BEGIN || Y USTAO: virey o -
|- A T2 WY ¢ 2y - oo
END o 17| 36,75 .23
BEGIN |
END
BEGIN
END
BEGIN
END ~ | T
U - sYsTEM | ~. |- - o
/ { o L ZERO ‘L/' = o J ‘/Z-\ v [I‘:/
SYSTEM N o d
soan |27 Juio e 9|81 1
RAW AVERAGE VA R A S R
CORRECTED AVERAGE
COMMENTS:
&
“ L

PMF-039



s
CARNOT PAGE____OF ___

REFERENCE METHOD GASEOUS MEASUREMENTS

. ~ ~ /,.' ;o ' S 4 Y Y
CLIENTALOCATION: =& 7 [ ' 2 CONDITION: /=t 2 /ot b b 24

. T - j/l ;é."
DATE: i o OPERATOR: —

TEST NUMBER:__+ - =~ &/ TEST LOCATION:

CORRECTED TO

SAMPLE
TEST IME POINT/ DRY, UNCORRECTED % , DRY

NO. CONDITION} O cO co NOx NO NO, SO, co NOx SO,

SPAN GAS CONCENTRATION

AS FOUND
ANAL. SPAN

1609 | e |or |0o] 2|/ S
SYSTEM _
sean |196 199 |0 [ 0s2

y
L
4 -

- A
/ NVEER A

BEGIN
END
BEGIN
END |
BEGIN
[END |
BEGIN
[END |
BEGIN
END
BEGIN
[END |,
BEGIN
END |
BEGIN -

Tevo 1~ Ny ol 2875|375 | \.3
BEGIN
[END |
BEGIN
[END ~
BEGIN
[END ™ |
BEGIN
END ~

AEN
~N

[
I
|
=~
\!
ol
|
-
.\ 3
Ly
(

[
[N

1
;"l

\\
O™\
1y
N fJ
NN

~]
&2
U\\
)
<
~.!
(_"
\I'
S~
(A WX

N
<

\y

l\'l \\l

Gl et

IR
1 NN LA
\

INNSEE

.
.y

0| 0|V
&)
—
b Y
—~—
N
N
Q

o~
3
)

-
Sl
s

~
AN

~

SYSTEM
ZERO | 2.01.,2

SYSTEM |1 & - )
sean |1 1o 1R |25 8 Go.2s

RAW AVERAGE : R Bh
CORRECTED AVERAGE
COMMENTS:

\.7)

W)

e =)
NS
O

€y

5 mRQm.r_
PMF-039



—

CARNOT PAGE____OF
REFERENCE METHOD GASEQOUS MEASUREMENTS
= )
cuentrocaTion: ——C ’Wam ' CONDITION:__ 4782 My Ure. O/
DATE: | D~ S 2 operaToR: _C H /=
TEST NUMBER:__ /.0 - < - ('&m TEST LOCATION:
SAMPLE CORRECTED TO
TﬁgT ME OINT/ DRY, UNCORRECTED % . DRY
: CONDITION| ©, Tco, ] co [ Nox | No | NO, | 80, | co | Nox | SO,
SPAN GAS CONCENTRATION
AS FOUND
ANAL. SPAN
SYSTEM
zero KO |00 |03 |3
< SYSTEM |: 1o
o span | 14T Nqa3|scev |us.s
BEGIN | 2 9¢ Ttal - A . , o
_E-Nﬁ—q—l-a_—“"‘/)'( /'J 798 C[f OI‘S
BEGIN | 21/ (& ~ Ny g gr
END ] o VAV WACN Rk B PO
BEGIN | 71| < s
?N'D———,'(—}— /‘ZS 7/&.4 01 ?5,5
BEGIN | 20 P -
END 1 G5 .28 |les |29 |65S
BEGIN v - -
Evo_'"g-._a_ /2006155 1865
BEGIN | G2o - R 7.
B0 | FLub | 129 et | D 880
BEGIN | _ __
END
BEGIN
END
BEGIN Ve . ~
L sus |51 [as
BEGIN |
END
BEGIN |
[END
BEGIN
END ~ |
SYSTEM |, . |
zero |03 |00 [0S |hag
el T R
RAW AVERAGE | R Rk
CORRECTED AVERAGE
COMMENTS: I

PMF-039



i

)

CARNOT PAGE ___OF ___
REFERENCE METHOD GASEOUS MEASUREMENTS
CLIENT/LOCATION: SCkE H e <- CONDITION: 4O Uvee OW
DATE: Jo T operatoR: L (41—
TEST NUMBER:___| ?l A TEST LOCATION:
CORREGTED TO
TEST SAMPLE DRY, UNCORRECTED % . DRY
NO. conDIToNI ©. T co. T co ] nox | NO | NO, | SO, | co | NOx | so
2 2 2 2
SPAN GAS CONCENTRATION
AS FOUND
ANAL. SPAN Y956
L SYSTEM
}D /é ZERO 103 0.0 0/ o 3
SYSTEM i .
sean |4TG |43 [ d4]9E3
BEGIN | 1)(5 | e |- 1
SEGIN | LJ(S_§ e “c|r
sramicen i A As e a2
BEGIN HZO ' - ¢ N <
END “|jas | ¢ AR VA E A
BEGIN |2 < R P ey
END | ] S0 A2 B VAR s
BEGIN || [ 32 - .
END |/ " | IR VAR 575
BEGIN |j[2 S ) o
END |- /4 17.551.8 |00
BEGIN | ]| 17 N R .
s I L e N
[BEGIN | __ __ _|]
END
BEGIN | |
END
BEGIN (1210 |/ /7>
EniE s 55 02|32
BEGIN | _
[END
BEGIN | _ _ __
END
BEGIN
END
system | - | . |
zero oo [\
SystTeM | . | .
SPAN O] I oo W-S
RAW AVERAGE ~ S
CORRECTED AVERAGE
COMMENTS:

f&m—
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CARNOT PAGE____OF ___
REFERENCE METHOD GASEOUS MEASUREMENTS
CLENTALOCATION: _ D CE [/ Hia Z CONDITION: Howw  Uren DL
DATE: [o-T 47 operaToR:___ C. 4 (—
TesTNUMBER:__ (2 -2 - C EM TEST LOCATION: HSAPH
7250 Ren CORRECTED TO
TEST ME SPA(S':Npﬁ DRY, UNCORRECTED T e DRY
NO. CONDITION] 0, [ ¢o, | co [ Nox [ NO | No, | S0, [ co | Nox | so,
SPAN GAS CONCENTRATION
AS FOUND o
ANAL. SPAN V.5
- systeM | |
Ve zero |07 |00 [O.0 |0.25
SYSTEM |1/ q. | A
sean |19 MR [s22v |57
BEGIN |I2q s |[S4e- - - .
Eo 1550 ireves |V 2L [253 |23 |[040
BEGIN || 5e o ﬂ\
END 1525 221755 05 ]lob0
BEGIN | [>$ > —
iy =0 2 -
END | T4O 7 | Y0955 O-4-{10v.3
BEGIN | [ 4 # ) N _
END ] o 2z |7:0 13 fors
BEGIN | [ « .- _
END | -] | 7). 005,503 /";
BEGIN | ;. ) A i
B0 17| Eay [179 73513 08
BEGIN | 1{{i2
END | (372
BEGIN |~ _
END
BEGIN |
END
BEGIN | _
END
BEGIN |
END
BEGIN
END — | T T
- SYSTEM ,
572 zzro | 0L |07 |02, A5
SYSTEM i ]
SPAN Lm7 3 177 |ess
RAW AVERAGE Il N e A IRt
CORRECTED AVERAGE
COMMENTS:
2o 2 b '
— .| .
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CARNOT PAGE___OF ___
REFERENCE METHOD GASEQUS MEASUREMENTS
CLIENT/LOCATION: 5(- L a fa ¢ CONDITION: R ORY vt cx
DATE: A2, OPERATOR: __ & 7 7
2.7 C 7 on .
TEsTNUMBER:__ | Z - L C i M TesTLocATION: " SAPH
i CORRECTED TO
SAMPLE
TNEST ME BOINT/ DRY, UNCORRECTED % . DRY
: coNpImioN| ©, Jco, | co [ Nnox [ No [ No, | so, | co [ nox | so,
SPAN GAS CONCENTRATION
AS FOUND
ANAL. SPAN
- SYSTEM | -
|S1Y zero |2 O 0.
SYSTEM | /car |70 -
SPAN “{,‘f? AN 5‘5.?‘/ gé_'Zf
BEGIN \S¢2 | . . . - .
Eimicern R IR N B I
BEGIN [152 2 -
GIN T T L :
END /s> - 29017519 oy
BEGIN ||S_ 5 2 — (
EWD 557 5379 | w |V
BEGIN |]54 0 I ) R o
END | 157 7.2207.91.% |92
BEGIN | /395 _ ,.
D | ] 130|735 | 1030
BEGIN | |3 _
Elm vt I =V AV A RN DA L2
BEGIN | _ __ _
END
BEGIN | _
END
BEGIN NUx S
END ~ | f»:’robt é?" @/ 52[)
BEGIN |
END
BEGIN |
END
BEGIN
END ~ | T
SYSTEM , -
ZERO .DZ_ OO v l 850
SYSTEM ol
span 1500 (147 |e<34(81.2
RAW AVERAGE O : _
CORRECTED AVERAGE
COMMENTS:
Q . ]
v . -~ LG . . - ~ o
o p b Lrele T Tl Bl roce: ~ w0 St h //7/9
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SAMPLE TRAIN TEST DATA

=

TEST NO. &-2-Pm

5.5 PAGE | _OF

CLIENT__X UNIT METHOD
SAMPLE LOCATION __ & &4/ 77/ TEST CONDITION _2c4 o F7— AMB. TEMP., °F PROJECT# __[2& S O
OPERATOR/ASSISTANT /.2 //) guf st METER VOL. (START/END) _ / /9 ¢ 5§ ¢21.)¢7 DATE _ /<Y 2/
PRE-TEST DATA: WO & EQUIPMENT INFO: \M\ \&\ lmp. Marl K«Wh\mh_u”v\ \ﬁ\rﬁﬁmw _ E.Gw SAMPLE TRAIN LEAK CHECK:
Barometric Press., in. Hg. *||_.4 Meter No. 1 za 0 \w / \ / iy ey CEM Vag. Pitot Init
Assumed Stack P . ||Vl| (v 58-. Yd. P T o . TR A , ol ~—
Assumed Mosture CFM@AH = 1.0 o fhy SOV 0500 . D | pretest £ EE7 g 7 M \L\\\
Assumed Molecular Wt. Pitot ID, C o 5 L .
>mm“.,=ma DMO:E 0,/CO, Z%Soa e w\ 3202 02470 Posl-Test R~ cot-_ [/ JWlI.H.\“\
Assumed OH Teflon Connecting “D\\J " e, T “%m g .74
Stack Diameter, in. Line (Y/N) = z - =L PRE-TEST CALIBRATION CHECK:
Sample Time: Total Probe:  Matl ol 45 - Meter Meter Temp.
per point ﬁ Length HN% TS Ime ADH Beading in Out
Total of Traverse Points Nozzle: Matl - Total [
oA Diam. ; POST TEST INFO: Init, e
AH=_: 10 x AP Filter:  No. Filter Appearance
Mat Impinger Appearance Final —_
Silica Gel Spent (Y/N)
METER CONDITIONS TEMPERATURES, °F STATIC CHAIN OF CUSTODY
SAMPLE METER METER IMP. PRESS. INFORMATION
POINT TIME Ap | AH READING STACK { PROBE | IN | OUT | OvEN | our O, |vac.| g
V mm\..wmq ¢ W\\ . w.& N»L w.tv-w W.»eN ] Nw \ / 3 o 5 y 1\ ~ Impingers Loaded C ﬂl
L h\v C L] y>|y (47 /057 .VQ — \ 7 & .NV m (& -3 Impingers Recovered &/~ ~
ST s 7 |l 0275 ot [\ B N sz (75| s Loscos 75
: - = - - N ; 1 P > PRt
7 §78 14 9] W20 702 Wh\\ /, &1 V\ S22 e |7 Filter Recovered rd =
,w y¥r7 T Ay \v 3L !wgﬁw £3 75" a\ S |\.\ M,. i \ Probe Wash
LI Foo |99 Ol 20 2> | 281 g7| I Y [ le7] 7 TEST SUMMARY
\ W P %) 57 ', 7 % Li2 34 '3 7 N \ 77 wF h\ Calculated by: .1’ ™
Al 77 Cf/!-§7¢ / /_ Checked by:
/ / / \ Sample Vol.,.ct. § §7-3 o5
b1 EE R N 7 AL WY A N R 2 BN I KT Sk pess wg 7 7
RIEEY IR GNITAPRTd || & fgr ) N EPAE R AH, wg  =2{ 7Y
Arar | sol.aslie 857 26| [ FGse | [ | se |22 Ap.wg F=l . -
vl 4 4 .. 71, ﬁ\r. A@J RN | 292 <o m\u\\ v ) w,\ 3 s Meter Temp.,F £ /. §
NIEEi Sl 3 |9t 12y 9o 72 14| / ¢F 1 |2 |74 |sacktemp.F oo i
| VY 0 ;\\.wl ( Jv . r\~ T .Fp\w\ ; &lw Y / LY &0 & Water Collected, g e /
Llzped  feey |99 |65 2 | L s ey | N ok e )2 o/co, T4
Cion /091 | 4. ey . _ Comments:
L4 ‘ F4 —
- k.
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SAMPLE TRAIN rEST DATA

CLIENT o (i UNIT & TESTNO. 2~ 2-P™ metnop_ 7 PAGE _/ OF _ /
SAMPLE LOCATION e ’ TESTCONDITION _. 7, 1~ "1 AMB. TEMP,, °F PROJECT # __: > =< -
OPERATOR/ASSISTANT__\, 10z, METER VOL. (START/END) (/% . / <5 mm 2. Cig DATE -
PRE-TEST DATA: - . EQUIPMENT INFO: P lmo. - Embn— )EDE S h\ SAMPLE TRAIN LEAK CHECK:
Barometric Press.,in.Hg. | MeterNo. —_ . I v 2 V 2 J ‘ W CFM Yac. Pitlot  Init
Assumed Stack Press. — | Meter, Yd. —_— T -~
Assumed Moisture _ 14 | cPrM@AH =10 7] Lr o Aﬂ.q\;. - L@\Q.N = mv.y Pro-Test <<& CS \,wc\ Mv‘v‘ ﬁ\
Assumed Molecular Wt. . Pitot ID, Cp . 7 c R n - 7
Assumed AP i 0,/CO, Method n \Kv\ Wbl - LG - A PostTest ¢ L% ./.“\~
Assumed AH Teflon Connecling . 2D, -
Stack Diameter, in. Line (Y/N) m LG Do 1223 . /N PRE-TEST CALIBRATION CHECK:
Sample Time: Total Probe:  Mati 45 . - Meter Meter Temp.
per point Length s Tme AH BReading In ou
Total of Traverse Points Nozzle: Matl ———— | Tow
- Diam. —————— | POST TEST INFO: Init. —_——
AH= 7S x AP Fitter:  No. < | Filter Appearance
Mati Impinger Appearance Final _—
Silica Gel Spent (Y/N)
METER CONDITIONS TEMPERATURES, °F STATIC CHAIN OF CUSTODY
SAMPLE METER METER IMP. PRESS. INFORMATION
POINT TIME AP | AH READING STACK | PROBE | IN OUT | OVEN ouT 0, |vac. Iwg
N ! \»\b ‘@. | L \J\ \\ /. A \.\ 5 K h.w 1 w, \ S| s ) : \\\ R 7/ { \\ Impingers Loaded
( 1 w\\ ¢ S5 e - AR L o , s B4 \ 54 m.\ J1 m Impingers Recovered
S /752 i RT/ ,\ QQ.«. 3122 \ ara \ 2 e |51 s Eiter Loades
i /14 %\ N J40 D \/ Oy «“\_h\ F ’C)- Zd e Vm\ |N Filter Recovered
4 / W\Q\ AL L7 _\\»m« P.m .w - O ‘ yaey NN w { ;o M. f NJ Probe Wash
LY/ LS ey s 31y %4 # 70|99 / « / | g€ TEST SUMMARY
n - e | - . 4
{ /&7 gid 142 ﬁw S 465" 37 u\ \ 700 1 7 7 / G 7 v Calculated by:
Sev b \ﬁ L ‘ Jo s i \ / Checked by: S ] s
1 \ Sample Vol., c. &‘fw N \
- \%d e, e, L5 . 44 | 3 2> s$ (96 ¢ | v wx Stack Press., iwg
e || raelene 557 325 5¢ | &5 (e |70 | ¢ AH wg  fmSaf Ve
L/ b) N g 8 i re] A4 (357 [dAs 7¥ 193 (O |72 |57 AP, iwg 4
y L&y (7231 (uT 1Y 3y \ 1% 5 2 / . < Meter Temp.,°F 177, 3.5 | Gt
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SAMPLE LOCATION e MR V7! TEST CONDITION _J2C " AMB.TEMP,°F_________ PROJECT #
OPERATOR/ASSISTANT___jr.~" METER VOL.(START/END) 2 4%/ 4/ | q 5/. 03 L DATE 1= ¥X~"92
PRE-TEST DATA: EQUIPMENT INFO: lmp.  Man sEma_ 4 sEmsE E.E SAMPLE TRAIN LEAK CHECK:
Baromelric Press., in. Hg. Moter No. “ \\d 4 . L . \ o\ S CEM Kbn.
Assumed Stack Press. Meter, Yd. \ S - f %
Assumed Moisture CFM@AH =10 #2 o s = %\ Pro-Test i
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Assumed »v 0,/CO, Method # ; S aelall ) Post-Test IQH\ \ \ i\
Assumed OH Tefion Connecting O WY alr, NN :
Stack Diameter, in. Line (Y/N) Mo \ [5.7 7 - 1.7 PRE-TEST CALIBRATION CHECK:
Sample Time: Total Probe:  Matl 45 N _ Meter Meter Temp.

per point Length — Ime AH Reading ln ou
Total of Traverse Points Nozzle: Matl % ‘ Total (S 92

Diam. Hﬁﬁu POST TEST INFO: Init.
Filter: No. Filter Appearance
Mati ————— | Impinger Appearance Final
Silica Gel Spent (Y/N)

METER CONDITIONS TEMPERATURES, °F STATIC CHAIN OF CUSTODY
SAMPLE METER METER IMP. PRESS. INFORMATION
POINT TIME AP | AH READING STACK | PROBE | IN ouT | OVEN ouT O, [vac.| iwg
7 \‘w;.v g1 L | :_w%\r\ 7 o/ wx\w Mk 7y \H.Jh_\m\ . 3 Impingers Loaded Ay
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w /. w-v \ FER . ‘\.B‘ \mm .\.\.w\ w 5" \ it \\\ / e .M.ov 5 Probe Wash < \\\./
R R u;.u\ A YAV 4R { JO7 5Y r\U\n\ h_v,..v_ < . — TEST SUMMARY
/ JHy mW Y s 7117 m%ﬂ / 50 3.3 v VA Jx\ .5 W\\ I \m\ Calculated by:
Ste, | i1 DS SO LW Checked by:
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C ool sy | 27 ber | 350 JoL \/fwr P |7 q\. & AH, iwg 2F6 [ 05U
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21 :ﬁ Y .Y «\h\ Y- Ay N v\hw / W.\V S/ \. \\!\m\\i\ \\ impingers Loaded oM j -
N’ /7 &M/ Y\ uw \nuu\,, uu\b \w\l\% a v‘\: m.nu \ & .\ V 5 \\ Impingers Recovered
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Appendix C.5

Hydrocarbon

12598/R106B064.T
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CARNOT
TEDLAR BAG SAMPLE DATA

cuenprosecT: _ S CE / Aoz

BY: ﬂ/z /M'

pate: /. 06~ 92_ UNIT: T2
BAGID |- 2~ | BAGID L= BAG D3 - 22 |
TEST NO. [T - ?"2”%
SAMPLE RATE
START TIME. o 1l7 /! '3@ / 2 / é
STOP TIME 37 2 [ 50 /2 3é
SAMPLE LOCATION CsAPH |- (C SAPH g -caAdrH
owte: L0-f=F2 oL BY: @é _/7// ‘
BaGID Y-Z- A% BAGID S-Z A3 | BAGID
TEST K. U-2- Wil—| §-2 MM
SAMPLE RATE CT
START TIME /o /O 1270
STOP TIME /o % 1E 30
SAMPLE LOCATION E-CSAPH L~ C.5 ALY

NOTES:

—

PMF-007



CARNOT
TEDLAR BAG SAMPLE DATA

* 11598

cuentproseer: SCE / 77/ 2 miloS

ote: [0 ~/- éil

o
UNIT: Z

W M

BAGID b~ 2 BAGID _7-2- BAG ID B~ 2V,
TEST NO. s 7.2 ‘9— D - /1/,4/=>
SAMPLE RATE .
START TIME. OGr7 /126 [YCO
STOP TIME P 27 A (42O
SAMPLE LOCATION -4 AFH E -4 prH E - s APY
e = )
DATE: /0'7’92 o L f(/\; /7
BAGID 9- A-AH<| BAGID BAG ID
TEST NO. G- 2 -
SAMPLE RATE |
START TIME s
STOP TIME /5 29
SAMPLE LOCATION N - C5APH

NOTES:

PMF-007 -

&



CARNOT
TEDLAR BAG SAMPLE DATA

cuentprovect: 5 C é,/ AL i 703

DATE: /D'g" 2R

UNIT: __ -

o S,

BAGID (0~ 2-A¥, | BAGID [[-2-#H> | BAGID 12— 2
TEST NO. /D7 - ﬁ,%ﬁ RAY /.| A 2 -2 AHC
SAMPLE RATE
START TIME 090Y /7 /345
STOP TIME 0729 | ( 27 /L/(/mj/
SAMPLE LOCATION W-cohpd | E-CSAPH ~CSAPL

DATE: [ '8' qu* UNIT:

57

7w

BAGID |3-2-HC | BAGID BAG ID
TEST NO. /3 - 21-HC
SAMPLE RATE
START TIME (652 5
STOP TIME . / § U 5
SAMPLE LOCATION - CSHAPH _6.5-74—79#-

NOTES:

PMF-007







Appendix C.6

Ammonia

12598/Rr106B064.T
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Appendix D.1

General Emissions Calculations
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EMISSION CALCULATIONS

1. Sample Volume and Isokinetics
a. Sample gas volume, dscf
H YTy
V, o = 003342 V s
=d ( bar* 13, 61 T ](Y)
b. Water vapor volume, scf
T
V, . = 0.0472 V, A
c. Moisture content, nondimensional
V,
B, = —wmd
Vm sd * szd
d. Stack gas molecular weight, Ib/Ib mole

MW, = 044 (%CO,) + 032 (%0,) + 028 (%Ny)

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

e. Absolute stack pressure, iwg
P
P, =P, + —=
UM 136

f. Stack velocity, ft/sec

v, = 2.90 C, JEPT, \J(__29.92)(__;8;5)
P, wet

g Actual stack flow rate, wacfm
Q = (V)(4,)(60)
h. Standard stack gas flow rate, dscfm
P
eer el
i Percent isokinetic

1 - B)®W)P)DHN Ty

=[ 17.32(T)(V,, ) )(528 oR)

CC91-066 | cARNOT
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2. Particulate Emissions

a. Grain loading, gr/dscf

M
C = 0.01543( . ]
m sd

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

12
C =C
12%Co, (%Coz]

c. Mass emissions, Ib/hr

) (60 min/hr)
M= CQ) (7000 gr/lb)

3. Gaseous Emissions, Ib/hr

MW, Ib/lb mole
sV

M = (Ppm)(lo'G)( ](Q,d) (60 min/hr)

where,

SV = specific molar volume of an ideal gas:
SV = 385.3 ft*/lb mole for T,= 528 °R

SV = 379.5 fi%/lb mole for T,, = 520 °R

4, Emissions Rates, 1b/10° Btu
a. Fuel factor at 68 °F, dscf/10° Btu at 0% O,
10‘[3.64(%11) + 1.53(%C) + 0.14 (%N) + 0.57(%S) - 0.46(%0,.fuel)]

68 HHV, Btu/lb
b. Fuel factor at 60 °F
520 °R
F. =F, |22 2
6 T (528 °R)
c. Gaseous Emissions factor
b MW Ib)( 1 20.9
= (10 i 2 v
(106 Btu], epm); ( 6)(11; mole (sv)m 209 - %0,
d. Paticulate emission factor

b ) c( 11b )(F) 209
10° Bru 7000 gr 209 - %0,

CC91-066 . | | ARNOT



Nomenclature:

CC91-066

stack area, ft?

flue gas moisture content

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

molecular weight of flue gas

molecular weight of species i:

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

sample time, min.
average velocity head, iwg = ( yAP )2
barometric pressure, in.Hg

stack absolute pressure, in.Hg

stack static pressure, iwg

Page 3 of 4
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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*/lb mole
Tm = meter temperature, °R .
T, = reference temperature, °R
Ts = stack temperature, °R
v, = stack velocity, ft/sec
Ve = volume of liquid collected in impingers, ml
Vm = dry meter volume uncorrected, dcf
| = dry meter volume at standard conditions, dscf
Ve ud = volume of water vapor at standard conditions, scf

Y = meter calibration coefficient

CC91-066 | CARNOT
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Appendix D.2

Specific Emissions Calculations
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11/24/92

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

CARNOT EMISSIONS TRAILER

Client: SCE Alamitos Condition: Urea On
Unit: #2 Load: 165 MW
Location: = HSAPH

02% C02% CO ppm NOx ppm |
Analyzer Range: 10 25 100 250
Span Value: 7.93 22.15 55.84 90.79

System Zero 0.05
System Span 7.83
Raw Average 2.41
System Zero 0.05
System Span 7.80
Corrected Average 2.41
System Bias Check

Zero Pre-test 0.50%
Zero Post-test 0.50%
Span Pre-test -0.96%

Span Post-test

System Zero 0.02
System Span 7.85
Raw Average 2.41
System Zero 0.02
System Span 7.90
Corrected Average 2.41
System Bias Check

Zero Pre-test 0.20%
Zero Post-test 0.20%
Span Pre-test -0.76%
Span Post-test -0.26%
Test Average 2.41




11/24/92

CARNOT EMISSIONS TRAILER
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea Off
Unit: #2 Load: 138 MW
Location: HSAPH

02% CO02% CO ppm
Analyzer Range: 10 25 100
Span Value: 4.99 15.00 55.84

02% CO2% CO ppm
System Zero 0.03 0.00 0.30
System Span 4.97 14.75 55.84
Raw Average 3.37 9.82 1.00
System Zero 0.02 0.00 0.30
System Span 4.93 14.70 55.90
Corrected Average 3.39 10.00 0.70
System Bias Check
Zero Pre-test 0.30% 0.00% 0.30%
Zero Post-test 0.20% 0.00% 0.30%
Span Pre-test -0.20% -1.00% 0.00%
Span Post-test -1.20%

02% CO ppm
System Zero 0.02 0.00 0.20
System Span 4.92 14.75 55.50
Raw Average 3.61 9.69 0.72
System Zero 0.02 0.05 0.20
System Span 4.91 14.70 55.84
Corrected Average 3.66 9.86 0.52
System Bias Check
Zero Pre-test 0.20% 0.00% 0.20%
Zero Post-test 0.20% 0.20% 0.20%
Span Pre-test -0.70% -1.00% -0.34%
Span Post-test -0.80% -1.20% 0.00%
Test Average 3.52 9.93 0.61




11/24/92

CO‘NTINUOUS GASEOUS MEASUREMENTS SUMMARY

CARNOT EMISSIONS TRAILER

Client: SCE Alamitos Condition: Urea Off
Unit: #2 Load: 165 MW
Location: HSAPH

02% C02% CO ppm NOx ppm:
Analyzer Range: 10 25 100 250
Span Value: 4.99 15.00 55.84 90.79

System Zero

Span Pre-test
Span Post-test

System Span 4.93 14.75 56.00 87.30
Raw Average 2.80 10.03 0.80 141.12
System Zero 0.06 0.03 0.00 1.75
System Span 4.94 14.58 55.90 87.50
Corrected Average 2.81 14,58 0.80 147.32
System Bias Check

Zero Pre-test 0.50% 0.00% 0.00% 0.20%
Zero Post-test 0.60% 0.12% 0.00% 0.70%

 EBaeiee

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




11/24/92

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEQUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea Off
Unit: #2 Load: 165 MW
Location: HSAPH

02% CO2% CO ppm
Analyzer Range: 10 25 100
Span Value 22.15 55.84

System Zero

Span Pre-test
Span Post-test

System Span 7.80 21.68 55.84

Raw Average 2.41 10.40 1.90 141.52
System Zero 0.03 0.00 0.00 2.50f
System Span 7.90 21.60 55.80 91.60]
Corrected Average 2.42 14.58 1.90 142.36
System Bias Check

Zero Pre-test 0.20% 0.00% 0.00% 0.20%
Zero Post-test 0.30% 0.00% 0.00% 1.00%

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

L e e s bt e




11/24/92

CARNOT EMISSIONS TRAILER

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea On
Unit: #2 Load: 165 MW
Location: HSAPH

02% CO2% CO ppm NOx ppm
Analyzer Range: 10 25 100 250
Span Value 7.93 22.15 55.84 90.79

02% C02% CO ppm| NOx ppm
System Zero 0.05 0.00 0.00 1.25
System Span 7.83 22.00 56.00 88.50
Raw Average 2.41 10.49 3.52 105.72
System Zero 0.05 0.00 0.40 1.25
System Span 7.80 27.93 55.84 87.50
Corrected Average 2.41 10.58 3.33 109.34
System Bias Check
Zero Pre-test 0.50% 0.00% 0.00% 0.50%
Zero Post-test 0.50% 0.00% 0.40% 0.50%
Span Pre-test -0.96% -0.60% 0.16% -0.92%
Span Post-test -1.26% -0.88% 0.00% -1.32%

Ja

02% C02% CO ppm|{ NOx ppm
System, Zero 0.02 0.00 0.10 0.75
System Span 7.85 22.05 55.70 89.50
Raw Average 2.41 10.50 5.95 102.75
System Zero 0.02 0.00 0.10 0.50
System Span 7.90 21.98 55.84 90.75
Corrected Average 2.41 10.56 5.87 103.60
System Bias Check
Zero Pre-test 0.20% 0.00% 0.10% 0.30%
Zero Post-test 0.20% 0.00% 0.10% 0.20%
Span Pre-test -0.76% -0.40% -0.14% 0.52%
Span Post-test -0.26% -0.68% 0.00% -0.02%
Test Average 2.41 10.57 4.60 106.47




11/24/92

CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

CARNOT EMISSIONS TRAILER

Client: SCE Alamitos Condition: Urea Off
Unit: #2 Load: 138 MW
Location: HSAPH
CO2% CO ppm NOx ppm
Analyzer Range: 100
Span Value: 55.84
System Zero 0.03 0.00 0.30
System Span 4.97 14.75 55.84
Raw Average 3.37 9.82 1.00
System Zero 0.02 0.00 0.30
System Span 4.93 14.70 55.90
Corrected Average 3.39 10.00 0.70
System Bias Check
Zero Pre-test 0.30% 0.30%
Zero Post-test 0.20% 0.30%
Span Pre-test -0.20% 0.00%
Span Post-test -0.60%
C02% CO ppm| NOx ppm
System Zero 0.02 0.00 0.20
System Span 4,92 14.75 556.50
Raw Average 3.61 9.69 0.72
System Zero 0.02 0.05 0.20
System Span 4.91 14.70 55.84
Corrected Average 3.66 9.86 0.52
System Bias Check
Zero Pre-test 0.20% 0.00% 0.20%
Zero Post-test 0.20% 0.20% 0.20% .
Span Pre-test -0.70% -1.00% -0.34% -1.12%
Span Post-test -0.80% -1.20% 0.00%
Test Average 3.52 9.93 0.61




11/24/92

CARNOT EMISSIONS TRAILER
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea On
Unit: #2 Load: 138 MW
Location: HSAPH

02% C02% CO ppm
Analyzer Range: 10 100
Span Value 4.99 55.84

02% C02% CO ppm
System Zero 0.02 0.00 0.23
System Span 4.88 14.75 55.84
Raw Average 3.47 9.75 1.562
System Zero 0.03 0.00 0.20
System Span 4.87 14.70 55.84
Corrected Average 3.54 9.93 1.31
System Bias Check
Zero Pre-test 0.20% 0.00% 0.23%
Zero Post-test 0.30% 0.00% 0.20%
Span Pre-test -1.10% -1.00% 0.00%
Span Post-test -1.20% -1.20% 0.00%

02% C02% CO ppm
System Zero 0.01 0.00 0.20
System Span 4.96 14.80 55.84
Raw Average 3.57 9.75 1.17
System Zero 0.02 0.00 0.20
System Span 4.95 14.83 55.84
Corrected Average 3.59 9.87 0.97
System Bias Check
Zero Pre-test 0.10% 0.00% 0.20%
Zero Post-test 0.20% 0.00% 0.20%
Span Pre-test -0.30% -0.80% 0.00%
Span Post-test -0.40% -0.68% 0.00%
Test Average 3.57 9.90 1.14
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CARNOT EMISSIONS TRAILER
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea On
Unit: #2 Load: 40 MW
Location: HSAPH

02% C02% CO ppm
Analyzer Range: 10 25 100
Span Value: 4.99 15.00 55.84

02% C02% CO ppm
System Zero 0.02 0.00 0.30
System Span 4.97 14.93 55.84
Raw Average 7.29 7.66 0.90
System Zero 0.03 0.00 0.50
System Span 4.97 14.85 55.84
Corrected Average 7.33 7.72 0.50
System Bias Check
Zero Pre-test 0.20% 0.00% 0.30%
Zero Post-test 0.30% 0.00% 0.50%
Span Pre-test -0.20% -0.28% 0.00%
Span Post-test -0.20% -0.60% 0.00%

02% C02% CO ppm
System Zero 0.03 0.00 0.10
System Span 4.98 14.80 55.84
Raw Average 7.41 7.55 0.80
System Zero 0.02 0.00 0.10
System Span 5.00 14.90 55.84
Corrected Average 7.42 7.63 0.70
System Bias Check
Zero Pre-test 0.30% 0.00% 0.10%
Zero Post-test 0.20% 0.00% 0.10%
Span Pre-test -0.10% -0.80% 0.00%
Span Post-test 0.10% -0.40% 0.00%
Test Average 7.38 7.67 0.60
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CARNOT EMISSIONS TRAILER
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY

Client: SCE Alamitos Condition: Urea Off
Unit: #2 Load: 40 MW
Location: HSAPH

02% C02% CO ppm NOx ppm
Analyzer Range: 10 25 100 250
Span Value 4.99 15.00 55.84 90.52

02% CO2% CO ppm| NOx ppm
System Zero 0.03 0.00 0.00 0.25
System Span 4,99 14.80 55.84 87.00
Raw Average 7.31 7.55 0.32 103.48
System Zero 0.02 0.00 0.00 0.25
System Span 4.97 14.80 55.70 85.60
Corrected Average 7.34 7.65 0.32 108.59
System Bias Check
Zero Pre-test 0.30% 0.00% 0.00% 0.10%
Zero Post-test 0.20% 0.00% 0.00% 0.10%
Span Pre-test 0.00% -0.80% 0.00% -1.41%
Span Post-test -0.20% -0.80% -0.14% -1.97%

02% CO2% CO ppm| NOx ppm
System Zero 0.03 0.00 0.10 0.00
System Span 4,99 14.75 55.84 86.25
Raw Average 7.34 7.50 0.40 103.30
System Zero 0.02 0.00 0.10 0.50
System Span 5.00 14.70 55.84 87.50
Corrected Average 7.34 7.64 0.30 107.68
System Bias Check
Zero Pre-test 0.30% 0.00% 0.10% 0.00%
Zero Post-test 0.20% 0.00% 0.10% 0.20%
Span Pre-test 0.00% -1.00% 0.00% -1.71%
Span Post-test 0.10% -1.20% 0.00% -1.21%
Test Average 7.34 7.65 0.31 108.14}:




CARNOT 11/24/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location..........cocoivvviinee. SCE Parameter.............oocccc, Urea Off
Unito e, 2 Fuel........oo Natural Gas
Sample Location...................... CSAPH EF
Test Number..........ccocevennnneen, 1-2-PM 3-2-PM Average
Reference Temperature, F......... 60 60
Test Date......ovcvevivenininivninnn.n, 10/6/92 10/6/92
Test Method..........covvveiviinenns SCAQMD 5.3|SCAQMD 5. SCAQMD 5.3
Sample Train..........cooeviivininnn. 71-4 71-4 -
Pitot Factor ........cc.oooveviinininnnns 0.840 0.840 -
Meter Calibration Factor........... 1.004 1.004 -
Stack Area {sq fth.......ooovvvenn.n, 68.43 68.43 -
Sample Time (Min)................... 84 84 84
Barometric Pressure (in Hg)...... 30.08 29.94 30.08
Nozzle Diam {in)...........eoveene.n. 0.185 0.194 -
Start/Stop Time.........ocoevvnnnnen. 900/1027 1305/1449 -
Stack Pressure {iwg)................ 5.90 7.10 6.50
Stack Temperature {F)............. 314.5 329.0 321.8
Delta P (iwg)....ccovvivnivininnnnnn.n. 1.2868 1.5245 1.4057
Meter Volume (acf).................. 44.316 51.468 47.892
Meter Temperature {F}.............. 82.0 97.8 89.9
Meter Pressure {iwg)................ 1.167 1.152 1.1565
Liquid Volume (ml)..........o..eeoe0s 150.7 185.6 168.2
Stack 02 (%).eenininiiiiininiinnns 7.7 7.4 7.6
Stack CO2 (%)...covvevinininnnnn, 7.8 7.9 7.9
Standard Sample Volume {SCF) 43.034 48.341 45.688
Moisture Fraction..................... 0.140 0.151 0.146
Molecular Weight. {wet)........... 27.94 27.81 27.87
Stack Gas Velocity (ft/sec)........ 77.53 85.44 81.48
Stack Flow Rate (wacfm).......... 318,307 350,796 334,551
Stack Flow Rate (dscfm)........... 187,400 199,694 193,547
Isokinetic Ratio (%).................. 100.18 " 96.04 98.11
Particulate Catch, mg............... 2.80 1.80 2.30
Grain Loading gr/dscf............... 0.0010 0.0006 0.0008
Grain Loading @ 12% CO2....... 0.0015 0.0009 0.0012
Part emission ib/hr................... 1.61 0.98 1.30




CARNOT 11/24/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.....ccovevviviriennenns SCE Parameter.....oooovveeeennn Urea On
UNIeneieneeeenereririsarenesiieneenanees 2 Fuel. ..o Natural Gas
Sample Location.......c.eveviieenes CSAPH [DataBy.......... EF
Test Number.......oovoviiiiinnnnnnne. 4-2-PM 5-2-PM Average
Reference Temperature, F......... 60 60
Test Date....ervrevearerivinrinanennns 10/6/92 10/6/92
Test Method.....coveevviiviieniannnens SCAQMD 5.3{SCAQMD 5.3 SCAQMD 5.3
Sample Train.....coocoveineeieiien 71-4 71-4 ‘ -
Pitot FaCtOr ovvvvrreeieiiiniiienneninns 0.840 0.840 -
Meter Calibration Factor........... 1.004 1.004 -
Stack Area {sq ft)....coevvieininiens 68.43 68.43 -
Sample Time (Min}.........ooennen. 84 84 84
Barometric Pressure {in Hg)...... 30.05 29.92 30.05
Nozzle Diam {in).ccveveiviiiiinnan. 0.185 0.185 -
Start/Stop TiMe.....covvvverereniens 1530/1700 | 1740/1807 -
Stack Pressure (iwg)......ocooneee. 6.80 6.50 6.65
Stack Temperature (F)............. 310.4 319.6 315.0
Delta P (iwg).oovoveeininiiininiaanens. 1.7800 1.4044 1.5922
Meter Volume (acf)............ooone 55.541 48.381 51.961
Meter Temperature (F}.............. 106.8 97.4 102.1
Meter Pressure (iwg).......ccoooenen 1.369 1.081 1.225
Liquid Volume (mb.........oooeine. 213.0 175.0 194.0
Stack 02 (%) .evvveiiiiniiaanninns 7.4 7.4 7.4
Stack CO2 (%) .vveeerniiiiiannnnnnn, 7.9 7.9 7.9
Standard Sample Volume (SCF) 51.548 45.436 48.492
Moisture Fraction...........ocveeenns 0.161 0.152 0.156
Molecular Weight. (wet)........... 27.70 27.80 27.75
Stack Gas Velocity (ft/sec)........ 91.28 81.61 86.44
Stack Flow Rate {wacfm).......... 374,765 335,064 354,915
Stack Flow Rate {dscfm}........... 216,630 192,539 204,585
Isokinetic Ratio (%)....cocevevienne. 103.81 102.95 103.38
Particulate Catch, mg............... 2.10 2.30 § 2.20
Grain Loading gr/dscf............... 0.0006 0.0008 | 0.0007
Grain Loading @ 12% CO2....... 0.0010 0.0012 | 0.0011
Part emission Ib/hr.........oen 1.17 1.29 1.23




CARNOT 11/24/92
‘Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.........cocoevevinnnis SCE Parameter.................... Urea Off
Uniteooo 2 Fuel.................... Natural Gas
Sample Location...................... CSAPH EF
Test Number.............o.ocveennen, o-2-PM /-2-PM Average
Reference Temperature, F......... 60 60
Test Date.....ccoovevvivienniinninnns 10/7/92 10/7/92
Test Method........coovvviininnnnnn, SCAQMD 5.3 SCAQMD 5. CAQMD 5.3
Sample Train.........coevevveinnnnn. 71-4 71-4 -
Pitot Factor ........ooovvvviviininnnnn, 0.840 0.840 -
Meter Calibration Factor........... 1.004 1.004 -
Stack Area (sq ft)................. . 68.43 68.43 -
Sample Time (Min)........cooveeal. 84 84 84
Barometric Pressure (in Hg)...... 30.01 30.05 30.01
Nozzle Diam (in}...................... 0.185 0.185 -
Start/Stop Time.......c.oovvvennnnnn. 0830/1012 | 1056/1222 -
Stack Pressure (iwg)................ 7.80 5.80 6.80
Stack Temperature (F)............. 300.2 339.6 319.9
Delta P liwg)..oooviiiiiniiininn, 0.8762 1.4204 1.1483
Meter Volume (acf).................. 35.308 46.503 40.906
Meter Temperature (F}.............. 81.5 96.1 88.8
Meter Pressure (iwg)................ 0.628 1.113 0.871
Liquid Volume (ml)................... 118.8 156.4 137.6
Stack 02 (%)..evviiiiiiiiinil, 8.5 8.1 8.3
Stack CO2 (%) .vvveviniiiiiininn, 7.2 7.4 7.3
Standard Sample Volume (SCF) 34.194 43.966 39.080
Moisture Fraction..................... 0.139 0.142 - 0.140
Molecular Weight. (wet)........... 27.89 27.87 27.88
Stack Gas Velocity (ft/sec)........ 63.36 82.91 73.13
Stack Flow Rate (wacfm).......... 260,131 340,393 300,262
Stack Flow Rate (dscfm)........... 156,560 193,454 175,007
Isokinetic Ratio {(%).......c.......... 95.28 99.15 97.22
Particulate Catch, mg............... 0.40 1.10 0.75
Grain Loading gr/dscf............... 0.0002 0.0004 0.0003
Grain Loading @ 12% CO2....... 0.0003 0.0006 0.0005
Part emission Ib/hr............ou.ee 0.24 0.64 0.44




CARNOT 11/24/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.......cccvvevininnens SCE Parameter........ccooovoiiennennnn. Urea On
U, e eensinenieeneeenenieniaeenes 2 Fuel............l Natural Gas
Sample Location........ccoeevenennne CSAPH Data By........... EF
Test NUMbEr.......oovivviviinineenss 3-2-PM 9-2-PM Average
Reference Temperature, F......... 60 60
Test Date....cvoevrrrveiiiiiiiniiennns 10/7/92 10/7/92
Test Method....ccoovvvviiiiniiinnnnn. SCAQMD 5.3| SCAQMD 5.3 SCAQMD 5.3
Sample Train......cooovevvivnenencnn 71-4 71-4 -
Pitot FaCtor «oovvevreriiiniiiiininnnens 0.840 0.840 -
Meter Calibration Factor........... 1.004 1.004
Stack Area {sq ft)......ooovvviinne 68.43 68.43 -
Sample Time (Min)..............oe0e 84 84 84
Barometric Pressure (in Hg)...... 30.05 30.08 30.05
Nozzle Diam {in}......cooevviinnn. 0.185 0.185 -
Start/Stop Time...... i 1327/1457 | 1535/1704 -
Stack Pressure (iwg).......ccovvns 5.20 7.80 6.50
Stack Temperature (F)............. 342.3 298.5 320.4
Delta P {iwg)..ocvivvieiniiiiiiinnens 1.2140 0.8672 1.0406
Meter Volume (acf)......c........... 46.085 39.244 42.665
Meter Temperature (F).............. 102.4 111.9 107.2
Meter Pressure (iwg)................ 1.054 0.716 0.885
Liquid Volume (ml)................... 159.2 126.3 142.8
Stack 02 (%)..ivrieiniiniiennnnnns 8.2 7.8 8.0
Stack CO2 (%}.cvevviviiinniiiinnens 7.3 7.5 7.4
Standard Sample Volume (SCF) 43.075 36.075 39.575
Moisture Fraction......ccocoeievininns 0.147 0.140 0.143
Molecular Weight. {wet)........... 27.81 27.90 27.86
Stack Gas Velocity {ft/sec)........ 76.92 62.88 69.90
Stack Flow Rate (wacfm).......... 315,813 258,176 286,995
Stack Flow Rate {dscfm)........... 177,634 155,921 166,778
Isokinetic Ratio (%).......coceevvvns 105.79 100.94 103.36
Particulate Catch, mg............... 3.30 1.60 2.45
Grain Loading gr/dscf............... 0.0012 0.0007 0.0009
Grain Loading @ 12% CO2....... 0.0019 0.0011 0.0015
Part emission tb/hr.......... 1.80 0.91 1.36




CARNOT 11/9/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.............c.ovvvnen.. SCE Parameter..............co.... . Urea On
Uniteoe e 2 Fuel.......ccooiiie Natural Gas
Sample Location..............oo...... CSAPH |DataBy........ EF
Test Number...............cooovevienns 10-2-PM 11-2-PM Average
Reference Temperature, F......... 60 60
TestDate......c.occcvvviviniennnnnn. 10/8/92 10/8/92 |
Test Method.........cccoovreieinen, SCAQMD 5.3|SCAQMD 5.3} SCAQMD 5.3
Sample Train..............ooovvenenn, 71-4 ES-19 ‘ -
Pitot Factor .......ocovvevivininennnnns 0.840 0.840 -
Meter Calibration Factor........... 1.004 1.000 -
Stack Area (sq ft)...cooovvenennnn.. 68.43 68.43 -
Sample Time (Min)................... 84 84 84
Barometric Pressure (in Hg)...... 30.05 29.98 30.05
Nozzle Diam (in)........c.oceveneen., 0.220 0.250 -
Start/Stop Time......ovvevveeennnnnn. 835/1012 1105/1233 -
Stack Pressure (iwg)................ 10.00 8.00 9.50
Stack Temperature (F}............. 282.2 335.4 308.8
Delta P (iwg).ccocooviiviiniiininnnnnn, 0.3706 0.2780 0.3243
Meter Volume (acf).................. 33.493 39.735 36.614
Meter Temperature (F).............. 86.5 94.8 90.6
Meter Pressure {iwg)................ 0.732 0.707 0.720
Liquid Volume (ml}................... 107.5 108.0 107.8
Stack 02 (%).ieiiiieiiniiniinnn.n, 11.6 11.% 11.6
Stack CO2 (%)....cocovvvviinivnnnn. 5.4 5.5 5.5
Standard Sample Volume (SCF) 32.193 37.383 34.788
Moisture Fraction..................... 0.134 0.118 0.126
Molecular Weight. (wet)......... . 27.81 28.00 27.90
Stack Gas Velocity (ft/sec)........ 40.64 36.40 38.52
Stack Flow Rate (wacfmj.......... 166,878 149,461 158,170
Stack Flow Rate {dscfm)........... 104,113 88,202 96,157
Isokinetic Ratio (%).......ccocvvvenns 95.39 101.25 98.32
Particulate Catch, mg............... 0.70 5.50 3.10
Grain Loading gr/dscf............... 0.0003 0.0023 0.0013
Grain Loading @ 12% CO2....... 0.0007 0.0050 0.0028
Part emission Ib/hr................... 0.30 1.72 1.01




b 4. TSt b < i et man

CARNOT 11/9/92
Particulate
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location......c.ccovvevneninnns SCE Parameter..........cccooooveeevinnnn, Urea Off
5 11 P 2 Fuel. .o Natural Gas
Sample Location..........cooevennnes CSAPH |DataBy........... EF

est Number.................co 12-2-PM 13-2-PM Average
Reference Temperature, F......... 60 60
Test Date....coviveeeiiiiereresniniiens 10/8/92 10/8/92
Test Method........oovvvveennneennee SCAQMD 5.3| SCAQMD 5. {SCAQMD 5.3
Sample Train........ooovvviiiniinnnann, ES-19 ES-19 ' -
Pitot Factor ....oovveveverniiiniinnens 0.840 0.840 -
Meter Calibration Factor........... 1.000 1.000 -
Stack Area {sq ft}...ocovevvneniinnn, 68.43 68.43 -
Sample Time (Min).............ocees 84 84 84
Barometric Pressure (in Hg)...... 30.00 30.00 30.00
Nozzle Diam {in)....cccoevviivinnins 0.250 0.250 -
Start/Stop TIMe......vvvvennieinenns 1215/1441 1515/1641 -
Stack Pressure (iwg)..........covne 9.10 10.10 9.60
Stack Temperature (F)............. 337.6 284.1 310.9
Delta P {iwg)...coovienieiiiininnans. 0.2098 0.4322 0.3210
Meter Volume (acf).......cooeinnne 34.689 50.145 42.417
Meter Temperature (F).............. 96.0 104.7 100.3
Meter Pressure (iwg)................ 0.529 1.152 0.841
Liquid Volume (ml}.........c.oooeniis 91.8 134.3 113.1
Stack 02 (%) .ccevieieiiniiiiiiiiannns 12.2 111 11.6
Stack CO2 (%).ccvvviriiiiininenann. 5.1 5.8 5.5
Standard Sample Volume (SCF) 32.572 46.428 39.500
Moisture Fraction.............coceeuene 0.116 0.119 0.117
Molecular Weight. (wet)........... 27.99 28.03 28.01
Stack Gas Velocity (ft/sec)........ 31.66 43.81 37.73
Stack Flow Rate (wacfm).......... 129,975 179,862 154,919
Stack Flow Rate (dscfm)........... 76,778 113,817 95,297
Isokinetic Ratio (%}....cccoevvennnens 101.35 97.45 99.40
Particulate Catch, Mg......c........ 0.70 0.80 0.75
Grain Loading gr/dscf............... 0.0003 0.0003 0.0003
Grain Loading @ 12% CO2....... 0.0008 0.0006 0.0007
Part emission Ib/hr............ol 0.22 0.26 0.24




CARNOT 11/9/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.............ocevnenen. SCE Parameter..............c...cccoi. 165 MW
Unite e 2 Fuel......o.cooii, Natural Gas
Sample Location.............cceuenis CSAPH {DataBy......... EF
Test Number..........cooeeveeennnnnn. 4-2-NH3 0-2-NH3 Average
Reference Temperature, F......... 60 60
Test Date...c.oveveiiveiiiininininnns 10/6/92 10/6/92
Test Method...........cocevvivinnnnn, NH3 Draft NH3 Draft NH3 Draft
Sample Train..........cocoeevviviinnis North Outlet | North Outlet -
Meter Calibration Factor........... 0.975 0.975 -
Sample Time (Min)................... 30 30 30
Barometric Pressure (in Hg)...... 30.05 29.92 30.05
Start/Stop Time...coeeevvvviennnnnnn, 1610/1641 1810/1841 -
Meter Volume (acf).................. 30.346 30.039 30.193
Meter Temperature (F}.............. 95.4 98.1 96.8
Meter Pressure (iwg)................ 1.500 1.500 1.500
Liquid Volume (ml)................... 107.4 106.3 106.9
Stack 02 (%) .civeiiiiiiiniiiiinns 7.4 7.4 7.4
Stack CO2 {%).eviviviirinniinnnnn 7.9 7.9 7.9
Standard Sample Volume (SCF) 27.916 27.382 27.649
Moisture Fraction..................... 0.152 0.153 0.152
Molecular Weight. (wet). 27.81 27.79 27.80
NH3 ppm wt in solution. 3.61 10.05 6.83
Sample volume (mf)................. 630 640 635
NH3 ppmV in flue gas.............. 4.0 115 7.8
NH3 ppmV @ 3%02................ 5.3 15.3 10.3




CARNOT 11/9/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.......cccoevvureiveenes SCE Parameter..................... 138 MW
(0] 11 S TP 2 Fuel......ooocvvveviiiiiinn. Natural Gas
Sample Location.........c..oevvinnen. CSAPH |DataBy.......... EF

est Number...........oocoivnin. 8-2-NH3 8-2-NH3 Average
Reference Temperature, F......... 60 60
Test Date..vcvviviiieiieiieienains 10/7/92 10/7/92
Test Method...occoovvviieenieninnnns NH3 Draft NH3 Draft NH3 Draft
Sample Train......coovvveiininininnnns North Outlet | North Outlet -
Meter Calibration Factor........... 0.975 0.975 -
Sample Time (Min)....c.coveninnnn. 30 30 30
Barometric Pressure (in Hg)...... 30.05 29.99 30.05
Start/Stop Time.......cooeevviiinnnns 1400/1431 1615/1646 -
Meter Volume {acf}..........cconnets 30.455 30.096 30.276
Meter Temperature (F).............. 89.0 107.4 98.2
Meter Pressure (iwg)................ 1.500 1.500 1.500
Liquid Volume (ml)...............eeee 98.5 106.3 102.4
Stack 02 (%) .ceiieiiiireneiinnen, 8.2 7.8 8.0
Stack CO2 (%)eevivvivniieininnnnnn, 7.3 7.5 7.4
Standard Sample Volume (SCF) 28.343 27.047 27.695
Moisture Fraction............c.c....e. 0.139 0.154
Molecular Weight. (wet).. 27.90 27.73

NH3 ppm wt in solution..
Sample volume (ml)............eutns
NH3 ppmV in flue gas..............
NH3 ppmV @ 3%02................




CARNOT 11/9/92
Ammonia
SOURCE TEST DATA SUMMARY WORKSHEET

Client/Location.......c.ocvevvennennn. SCE Parameter............ccccccoooveenl. 40 Mw
UNite oo 2 Fuel......coooooooiiiiii Natural Gas
Sample Location...............coe... CSAPH |[DataBy............ EF
Test Number...........coeveveeinnnns 10-2-NH3 11-2-NH3 Average
Retference Temperature, F......... 60 60
TestDate......coceeeevivivininnnnnnn, 10/8/92 10/8/92
Test Method.........ccocvvviiinnenn, NH3 Draft NH3 Draft NH3 Draft
Sample Train........oocvvvvevvnvnnnan, North Outlet | North Outlet -
Meter Calibration Factor........... 0.975 0.975 -
Sample Time (Min)................... 30 30 30
Barometric Pressure (in Hg)...... 30.05 30.05 30.05
Start/Stop Time........ooevvviveennns 0900/0931 1116/1147 -
Meter Volume (acf}.................. 30.944 31.837 31.391
Meter Temperature {F}.............. 90.1 91.9 91.0
Meter Pressure {iwg)................ 1.500 1.500 1.500
Liquid Volume (ml}................... 79.7 85.3 82.5
Stack 02 (%).ccviveririiininiennn. 11.6 11.5 11.6
Stack CO2 (%).cviveviiiiniiinennn.n. 5.4 5.5 5.5
Standard Sample Volume (SCF) 28.741 29.474 29.107
Moisture Fraction..................... 0.114 0.119 0.116
Molecular Weight. (wet). 28.03 28.01
NH3 ppm wt in solution. .
Sample volume (ml)................. 585 475 535
NH3 ppmV in flue gas.............. 4.1 25 3.3
NH3 ppmV @ 3%02................ 7.8 4.8 6.3
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APPENDIX E
LABORATORY REPORTS
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PARTICULATE
SCAQMD 5.3. IN STACK FILTER

PROJECT # 2. 561 g WATER BLANK mg/ml _O- 0040 &105"2
CUENTALOCATION gC/E p\ \(XW\ \‘\"OS 2_ MeCl, BLANK mg/ml - lp) SAMPLE DATE /0 / o/ qz
SAMPLE LOCATION CSA P H DATA ANALYSIS DATE/ 0,/ b AZ

reste | —2.—PmM

1. GLASS FIBERFILTER 45_ [(07

0.1020 \o.1027 | 07

2. PROBE AND NOZZLE

WASH 506161 9_8,53355;2_%-%245 |- 0 50 0.

J
1
3. IMPINGER / / 1,70 V4
a. WATER FRACTION 5118 7’18.%04 ng.§s| 105 .24 200 [l

| v
| > ohgaN EXTRACTION 5108 159744 285145 [ 03 |0.17 (9% %

PML-050



PROJECT # /qug/

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

SAMPLE LOCATION C,SAPH

TEST # %— 2~ PM

WATER BLANK mg/ml

cuentocation. SCE A laM\‘l’O§Z MeCl, BLANK mg/mi

00

0-00(3

th
020 ‘Frvont

SAMPLE DATE /O / G) / q Z

DATA ANALYSIS DATE (2/ /7/92
ANALYST INITIALS _1_3‘2‘

US\b SA | (.0515 (010515 0.0 — 0.0

. -

1. GLASS FIBER FILTER 4o 2o o 10t 0.4z |02 / o 24"
2. PROBE AND NOZZLE / Ve 7 /
WASH 5100 |pgsimsiansias| 115 | 0.l |-0
| 5. mPiGER / ’740 /
a. WATER FRACTION Siz| 834 jas39us| |75 l‘(g / 0.5
| V4 40 /
> e |6 0 assiouysr| 075 | 017 |¥rp| 0%

roraL paRTicULATE=  \/ ‘l B mg

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

prOJECT #_| 2——60’ g WATER BLANK mg/ml g :OOOO%/CD) zm ’

cuentiocation_oCE P\ \(},W\TDSZ MeCl, BLANK mg/mi __ (- 00 (3 sampepate_ L0 1 b 192
sampLe Location CSAPH paTA anaLysis oaTe/r [ 9 /92,
TEST # H- 2-pM ANALYST INTIALs D b

/
1. GLASS FIBER FILTER 45 ) quf O.IOLfZ D045 0 55

2, PROBE AND NOZZLE 5‘ O ,

¥
G239 28-Sl | |35 | 0.2 | |
WASH 295627 | \/ 0 \/ 2o
1 3. IMPINGER 1%
' s warerrraction | 2\2% 2§ 55%510¢ 55828 : 4o ) 5@ 7% _O.O
: \/ \/l 7
| B g BRACTION | 5110 19 1M1 7.9663 | 035 | O-17 7%0 Dy
/

TOTAL PARTICULATE = 2~ mg %1
s

I
PML-050



i

—

PARTICULATE

SCAQMD 5.3, IN STACK FILTER
0.00

PROJECT # , 259 %

cuenTrLocaTion S ‘A(OLYV\:{,{'OS Z. MeCl, BLANK mg/ml

sampLe LocaTion (S AP H

5-2-PM _

20 Ervct ¥

WATER BLANK mg/mi _()-0040 Back 172

0.001%

SAMPLE DATE lo / (0/ 92

paTA ANALYsts oaTe /() ] 42

ANALYSTINTIALS 2N

125 ml MeCl,

 aussmmenmren |45 glo sk [oosz 06 | — | P
2 PROBEANDNOZLE | o | ¢ dacyd 7¢ 452 0.75/ @.!Z/ % @/(p
L | o) 155|112 % | o
{ b oncanc exTRACTION | 51973 |29.2009| 28.9%6 | (). 5/ 0. ,7/ 5% O,V’j-

PML-050



PROJECT # /qu %’

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

cuenTrocaTioN_SCE P\\C\MITDS 2 MeCl, BLANK mg/mi

SAMPLE LOCATION CSP)P 'H

-2-PM

TEST #

0.0020 Front
WATER BLANK mgimt _0.0040 Baclc 2

o. O3

SAMPLE DATE /O /7/QZ

DATA ANALYSIS DATE /( 2/ /4/ QZ
ANALYST INITIALS :r_ﬂ\(__

ml MeCl,

%

| Y v

t. GLassFBERFLTER )i 110l od piod | 0+0 _ / O-0O
2. PROBE AND NO. /] ‘// 16 -
e R oy (RS sdsHg 045 | (.34 @W O-1
7 J

3. IMPINGER

a. WATER FRACTION 5128 R15152 Q15 . é/ };g o Q0
| S/ 7

b. ORGANIC EXTRACTION ‘5,24 20.2839 | 208359 0:35 | .77 OL'[

TOTAL PARTICULATE =

"4
.4— mg

PML-050



PROJECT # /qu ?

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

0 -COO
WATER BLANK mg/imi _()-00

Frond,
Lack )

cuentrLocaTion__ ST = A[ leoS "Z_MeCl, BLANK mg/ml 0-0013

SAMPLE LOCATION C‘ <AL H

7-2 —PM

TEST #

SAMPLE DATE {0 /7 / qZ—

DATA ANALYSIS DATE /[)/ M/qz

ANALYST INITIALS

{ 1. GLASS FIBER FILTER

W 01107 |0 110t 1~ / D/
e B P e P P AR
e o s bsspums| 10,7 0o Lo
| & oRomcETMcToN | S| 25 )3 73015153573 O.g‘g/ 0.(7‘/ (o% OL/

NN N

TOTAL PARTICULATE =

1 mg

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

0.00

PROVECT#___| Z 54 X/ . WATER BLANK mg/mi O.OOZ:}O gae)r
cuentrocation_SCE A l&m 05 Mect, BLank mgmi __O-001 SAMPLE DATE Jo, 7, 472
sawpLe Locaion (SAPH paTA AnALYsts pate/Qy 19,92

reste K= 2-F ANALYSTINTIALS DO

1. GLASS FIBER FILTER 4(2_456 ONZ . I10Y5 0_75 — // O.%

2. PROBE AND NOZZLE ,

WASH 5[ (3 09-$3049 29 81895|.

/
5
| 3. IMPINGER \/ \/
I‘ a. WATER FRACTION 5\40 24.0521199. 0503 [- B /W % [-

b ORGANIC EXTRACTION S19F) |0¢5341kg 5385] 0.0 190

NN\

TOTAL PARTICULATE = . 5mg

PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

PROJECT #Jr)\lgq g

0.c020
WATER BLANK mg/ml 004D Back.

CLIENT/LOCATION SCE H ICU”U:&)S 2— MeCl, BLANK mg/mi 0 'OOI3

sampLe Location CS APH

Q-2 - P

TEST #

SAMPLE DATE ,O /7 /CTZ

DATA ANALYSIS DATE/ 0/ / q/ 92

ANALYST INITIALS ~)

{ 1. GLASS FIBER FILTER 47_451 D106 |o. 1095 0@5 _— / 0-1
vl vl
L ot e 08 | 027 | Mg | 6%|
| 3. IMPINGER / / \
{ & WATER FRACTION 5130 9’)_’],‘743% 2145 .05 /;% -0.0
| SV
{ b, ongl:lrl,clzs);glucrlm 6‘w 9%-2;53 28290 0-3 (0.7 0.

NN RE

TOTAL PARTICULATE =

PML-050

i i e ————— - SV a1t



PRQJUECT # [ Z5q ?(

PARTICULATE
SCAQMD 5.3, IN STACK FILTER

cuentnocation_QCE R!am'\\‘ DS 2. MeCl, BLANK mg/mi

sampLeLocation (S APH

0 -z2- P

0.0020
WATER BLANK mg/mt _0-004D Bsckc s

0-00(3

SAMPLE DATE

[0/%:/92

DATA ANALYSIS DATE /0// 2 /QL
ANALYST INITIALS :@__.

1. GLASS FIBER FILTER 47'462 D. 11 0%l 011077 40-05 — / +0.)
| A v

2, azgflEANoNOZZLE 5 “5— ﬂ03§3 290821 O- b 0.2 /qg/ 0.4
71/ A
| 3. IMPINGER

a. WATER FRACTION 5135 PE5AIS g SoT5 - 28] .08 (042 0 - 0.0
: AN /
| b 02556":’7’3“54’22’2“"0” 512 1281312523937 0.25 | 0.7 230 0.2

TOTAL PARTICULATE = © ] ;;C(} *

PML-050



PROJECT # !;lgq%

SCAQMD 5.3, IN STACK FILTER
O.0020 o
WATER BLANK mgml - 0040 B

PARTICULATE

/
L

CLIENT/LOCAT\'ION LE PY‘KU’M/&@S 7 Mect, BLANK mgimi 0 - OO =)

ZAMPLE LOCATION C,Sﬁ P H

Yﬁ?z

SAMPLE DATE [0/
DATA ANALYSIS DATE 0// ’Z /CiZ
A JeN

YST

1. GLASS FIBER FILTER 47%3 01145 .11 07 0 75 — /
! 7T 7
2. PROBE AND NOZZLE 45 1y | 24tees(31 6005 | D 5 0.7, UZL 0- L}
| 3. IMPINGER v / 54 =2 -
a. WATER FRACTION 5'5@ 27751392, 775t 3’25 {O?f/ M0 59»,23\//
: S n .
| b ORGAl:Irl,(I:f’);gZACTION = 132 {,H%@B 4 Sis| 015 0. 7 5%70 O .0

TOTAL PARTICULATE =

5 .gmg

PML-050



PROJECT # //7164%

SCAQMD 5.3, IN STACK FILTER

PARTICULATE

cuentrocation_SCE A,/,U’M,JES// Mecl, BLANK mgmi ___O. OOI%

sampLe Location CSSAPH

TEST #

12-2 - P

.00
WATER BLANK mg/iml _0-0040 EackVz

Eront. Jé/

SAMPLE DATE /O /8 /92_

oaTA ANALYsIs 0ATE O/ 20T 2
ANALYST INITIALS ¢ é

1. GLASS FIBER FILTER 474-54 010995 0-/0?5 D.35 | — /
//,_ /
2 b ANONORLE o1 | osd [essis| 045 | 0.3 ’% o2
3. IMPINGER / / .
a. WATER FRACTION 513789379 29931t |- O [ o O
SIS /
i b, ORGAI:ITI,?;):EIZACWON 5735 ;H 53429. (4514 02 O [7 0./

5% ;
e
/
/
/

TOTAL PARTICULATE =

O.[mg

" PML-050



PARTICULATE
SCAQMD 5.3, IN STACK FILTER

Gront)e
procecTs_| 2254 g WATER BLANK mg/ml QCQQCZDQQ Bactyr
cuentrocation__GC f’ Alamdss ‘7/ MeCl, BLANK mg/m| SAMPLE DATE I, y QZ/
sampLe Location._ (L SAPH pata anaLsis pate!0) / 7/ ?é
|3-2-PM iH

v |
1. GLASS FIBER FILTER 47_%% 01(070 0[073 ,DZ I / -0 Z_

2 \/ /
: ﬁ,l:c;ismorvozz:.s S| (i{ 28794028934 0., 0.12. % 05

3. IMPINGER / / S¢0 v

a. WATER FRACTION 5|%%/ 7831512783135 }'Z /()2/ y 0 02
4% 51y d
T b, onaAr;lT/:;;;):gZACTION 5 ISLJ( %qgol Q.Xﬁ']?? 0.1 0 / 7 47[) 0/

PML-050



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

A A AR

environmental consultants
laboratory services

October 14, 1992 HECE'VED LTR/400/92
ocrt ig 1992 4037
g;}]ill\%TBorkenhagen CAHNOT

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

re: 12598

Dear Kelly:

Please find enclosed the laboratory analysis reports, quality
assurance summaries, and the original chain of custody forms for

nine Tedlar bag samples received on October 7, & 8, 1992.

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

Sincerely,

AtmAA, Inc.

C«/Zaaéz:z* : Z

Michael L. Porter
Laboratory Director

Encl.
MLP/krp



/D AtnAA..

A 78\ 21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 » FAX (818) 718-9779

IR
environmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

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

Report Date:  October 13, 1992
Client: CARNOT
P.O.No.: 9018
Project No.: 12598
Date Received:  October 7, 1992
Date Analyzed:  October 7, 1992

ANALYSIS DESCRIPTION

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

AtmAA Lab No.: 92812-2 92812-3  92812-4  92812-5 92812-6

SampleID.: | 1-2HC | 2-2-HC | 8-2HC | 4-2-HC | 52-HC |
ComEonents: (Concentration in ppm, v/v)
Methane <1 1.27 <1 1.65 <1
TGNMO 13.8 15.2 17.5 18.0 194

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

By 7

Michael L. Porter
Laboratory Director

page 1l of 2



QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Project No.: 12598

Sample Repeat  Analysis Mean % Dift.

D Run #1 | Run #2 Conc. |From Mean
Component: (Concentration in ppm, v/v)
Methane 3-2-HC <1 <1 ---
TGNMO 3-2-HC 16.3 18.7 17.5 6.9

A set of 6 Tedlar bag samples laboratory numbers, 92812-(2-6) 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 1 repeat
measurement from the sample set of 5 Tedlar bag samples is 6.9%.

page 2 of 2



ATM AAIHC.

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

environmental consulitants
laboratory services

LABORATORY ANALYSIS REPORT

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

Report Date:  October 14, 1992
Client: CARNOT
P.O.No.: 9022
Project No.: 12598
Date Received: October 8, 1992
Date Analyzed:  October 8, 1992

ANALYSIS DESCRIPTION

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

AtmAA Lab No.: 02822-1 92822-2  92822-3 928224

Sample1D.: | 62-HC | 7-2HC | 82HC | 9-2HC |
Components: : (Concentration in ppm, v/v)
Methane 1.21 <1 <1 <1
TGNMO 14.6 13.6 13.6 13.1

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

Michael L. Porter
Laboratory Director

page lof 2
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QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Project No.: 12598

Sample Repeat  Analysis Mean % Diff.

D Run #1 | Run #2 Cone.  |From Mean
Component: (Concentration in ppm, v/v)
Methane 6-2-HC 118 1.24 1.21 2.5
TGNMO 6-2-HC 14.7 14.6 14.6 0.34

A set of 4 Tedlar bag samples laboratory numbers, 92822-(1-4) 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 2 repeat
measurements from the sample set of 4 Tedlar bag samples is 1.4%.
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A I\ 21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 « FAX (818) 718-9779

environmental consultants
laboratory services

KECEIVED
0CT 21 1992

October 16, 1992 CARNOT LTR/406/92
4037

Kelly Borkenhagen

CARNOT

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

re: 12599

Dear Kelly:

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

four Tedlar bag samples received on October 9, 1992.

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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LABORATORY ANALYSIS REPORT

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

Report Date:  October 16, 1992
Client: CARNOT
P.O.No.: 9023
Project No.: 12599
Date Received:  October 9, 1992
Date Analyzed:  October 9, 1992

ANALYSIS DESCRIPTION

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

AtmAA LabNo.. 9283222 92832-23 92832-24 9283225
Sample1.D.: | 10-2-HC | 11-2-HC | 12-2-HC | 13-2-HC |

Components: (Concentration in ppm, v/v)
Methane <1 <1 <1 <1
TGNMO 11.1 11.3 10.3 14.8

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

W/@j(%

Michael L. Porter
Laboratory Director
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QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Project No.: 12599

Sample Repeat  Analysis Mean % Diff.
1D Run #1 | Run #2 Conc. |From Mean
Component: (Concentration in ppm, v/v)
Methane 10-2-HC <1 <1 -
TGNMO 10-2-HC 10.6 11.6 111 4.5
13-2-HC 14.6 14.9 14.8 1.0

A set of 4 Tedlar bag samples laboratory numbers, 92832-(22-25) 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 2 repeat
measurements from the sample set of 4 Tedlar bag samples is 2.8%.
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AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT : SCE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #2 ANALYST: ‘ JRH
PROJECT : 12598 CALIBRATION DATE: 10/8/92
SAMPLE ANALYSIS:
TOTAL

SAMPLE ANALYSIS AUQUOT ABSORBANCE CONC. VOLUME
SAMPLE ID DATE DATE FACTOR (OD) (ug/ml) {(m})
4-2-NH3 10/6/9210/8/92 8.33 0.021 3.61 630
4-2-NH3SPK(2) 10/6/92 10/8/92 10.00 0.033 5.03
5-2-NH3 10/6/9210/8/92 25.0 0.015 10.0 640
5-2-NH3 10/6/92 10/8/92 25.0 0.016 10.1 64(1_
8-2-NH3 10/7/92 10/8/92 6.25 0.036 ' 3.25 580 .
9-2-NH3 10/7/892 10/8/92 12.5 0.048 7.37 560
10-2-NH3 10/8/9210/8/92 6.25 0.057 4.01 595
11-2-NH3 10/8/92 10/8/92 6.25 0.034 3.18 475
NOTES:

(1) A 0.48 ug/ml Ricca standard was analyzed periodically during sample analysis.
Range of recovery was 100 to 101 percent. Average recovery was 101 percent.

(2) 1 ml of 12.1 ug/ml Ricca standard and 4 ml of sample were diluted to 50 ml.
Recovery = (conc. spike - conc. sample)/ conc. std * 100 = 88.43%
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AMMONIA BY NESSLERIZATION

SCAQMD DRAFT METHOD
CLIENT : SCE STORAGE DISK: LOTUS DATA
LOCATION: ALAMITOS #2 ANALYST: JRH
PROJECT : 12598 CAL DATE: 10/8/92
STANDARDS ;
EXPECTED ACTUAL  RESPONSE
CONC. ABSORBANCE CONC. FACTOR
(ug/ml) (OD) (ug/mt) (mg/OD)
0.00 0.000 0.31
0.32 0.002 0.32 8.0000
0.40 0.015 0.40 1.3333
0.48 0.031 0.49 0.7742
0.56 0.041 0.55 0.6829
0.64 0.054 0.62 0.5926
0.72 0.073 0.73 0.4932
AVG 2.2766
Y-Int.= -0.0535
Slope = 0.1721
Corr. = 0.9937
LIMIT OF DETECTION;
ABSORBANCE CONC
SAMPLES (OD) (ug/ml)
1 0.004 0.33
2 0.006 0.35
3 0.007 0.35
4 0.007 0.35
5 0.008 0.36
6 0.006 0.35
7 0.008 0.36
TRUE VALUE = 0.32
MEAN = 0.3490
STDDEV = 0.0081
MDL = 0.03
REPORTING LIMIT = 0.26
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 (%)
10/8/92 5-2-NH3 10.0 10.1 -1.4%
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