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ABSTRACT

This is a final report on a test program to evaluate the long term
effectiveness of combustion modifications on industrial boilers. During
previous programs short term tests have been performed on industrial boilers
to determine the effect of combustion modifications on air pollutant emis-
sions such as NOx, SOx, CO, HC, and particulate. The objective of this
program was to determine whether the combustion modification techniques
which were effective for short duration tests are feasible for a longer
period. This report presents results of a 30-day field test of a 26.4 MW
output (90,000 1lb steam/hr) residual—oil—fired boiler. The NOx control
technology employed on this unit was staged combustion air. The as found

concentration of NOx was 130 ng/J (235 ppm at 3% O dry). Firing in the

2'
low NOx mode, with staged combustion air, resulted in a reduction in NOx

emission of approximately 23 percent to 100 ng/J (181 ppm at 3% O dry) .

2'

i KVB 6017-1216



CONTENTS

Section
ABSTRACT
1.0 SUMMARY
1.1 Objective and Scope
1.2 Results
1.3 Cohclusions
2.0 INSTRUMENTATION AND PROCEDURES
2.1 Emissions Measurement Instrumentation
2.1.1 Gaseous Emissions
2.1.2 Particulate Emissions
2.1.3 Polycyclic Organic Matter (POM) Emissions
2.1.4 Opacity Measurement
2.2 Boiler Description and Characteristics
2.3 Daily Test Activity
3.0 TEST RESULTS
3.1 Continuous-Monitor Certification Tests
3.2 Residual-0il-Fired Boiler Tests
3.2.1 Gaseous Emissions
3.2.2 Particulate Emissions
3.2.3 POM Emissions
3.2.4 Boiler Efficiency
3.2.5 Data Reduction
APPENDICES:
A. EFFICIENCY MEASUREMENTS
B. DATA RECORDING FORMATS
cC. CONTINUCUS MONITOR CERTIFICATION DATA SHEETS
D. PERFORMANCE SPECIFICATIONS AND SPECIFICATION
TEST PROCEDURES FOR MONITORS
B. SUMMARY OF PREVIOUS DATA FROM SITE 2
F. TABULATION OF 15-MINUTE DATA

ii

13
13

le
17

13

47
54
72

90

106

111
KVB 6017-1216



Section

1-1

FIGURES

Site 2 - Residual 0il Field Beiler-Staged Combustion Air
(BOCS)

Photograph of KVB Continucus Monitor for Measuring
Gaseous Emissions

Schematic of Continucus Monitor Sampling and
Conditioning System

Mark III Adsorbent Sampling System

The Effect of Excess Oxygen on NO Emission
Site 2 - Residual~0Oil-Fired Boiler

Particulate Loading vs. Stack Excess Oxygen for
30-day Test Location 6017-2

Format of 15-Minute Emissions Data
Summary of 24-Hour Average Data

Normal-Probability Plot of 24-Hour Averages of NO
Fmissions from a Residual 0il Fired Boiler

Log Probability Plot of 24-Hour Averages of NO
Emissions from a Residual 0il Fired Boiler

Log Probability Plot of 24-Hour Averages of NO
Emissions from a Residual Oil Fired Boiler

Daily Plot of NO Emissions

Daily Plot of Excess O2

Page

10

14

27

29
35!

36

38

41

42
43

44

iii KVB 6017-1216



Section

3-5

TABLES

Summary of 24-Hour Average Gaseous Emissions
Analytical Instrumentation

Schedule of Daily Events - Site 2

Schedule of Certificaticn Test Events
Instrument Specifications and Performance

Summary of Observations, Comments and Gaseous and
Particulate Emissions Site 2, Residual-Oil-Fired Boiler

Particulate Data Summary for Site 2, Residual-Oil-Fired
Boiler

Summary of POM Analyses for Site 2, Residual-0il-Fired
Boiler

Summary of Fuel 0il Analyses from Site 2, Residual-
Qil-Fired Boiler

Summary of Boiler Efficiency Calculations for Site 2,
Residual-0il-Fired Boiler

NO Emissions Fregquency Data, Site 2

Frequency Data for Site 2 Boiler with SCa

iv

Page

18
20
21

24

28

31

32

33

37

40

KVB 6017-1216



SECTION 1.0

SUMMARY

1.1 OBJECTIVE AND SCOPE

The objective of this field test was to determine whether combusticn
modification techniques which demonstrated reductions in air pollutant
emissions during short-term tests are feasible for longer periods. In addi-
tion, boiler performance and reliability were monitored. The combustion
modifications have previously been shown to be effective on industrial

boilers. (Reference 1 and 2).

The program scope provided for thirty-day field tests of a total of
seven industrial boilers with design capacities ranging from 14.65 to 73.25 MW
output (50,000 to 250,000 lb steam/hr). This final report is for the second
of the seven, a 26.4 MW output (90,000 lb steam/hr) residual-ocil-fired boiler
using staged combustion air and low excess air as the NOx emission control

technology.

During the test periocd,  continuous-monitor certification tests were
performed concurrently with low NOx testing. Emissions measured were

particulate, NO, COZ’ CO, and O Boiler efficiency was measured several

5t
times during the program to determine the effect of combustion modification

on boiler efficiency.

This is a final report on the thirty-day test documenting the test
equipment, a summary of the test data, and a discussion of the data in

relation to the control technology employed for this type of boiler.

1 " KVB 6017-1216



1.2 RESULTS

The initial task of this program was to select industrial boiler test
sites which fit the categories set forth in the statsment of work. Further,
it was desired to find a site which had previocusly been tested to minimize
the setup time and eliminate the need for extensive combustion modification
testing. A survey of previous test sites was made to locate a residual-oil-
fired boiler which employed staged combustion air and low excess air as the
NOx control technologies. Boilers which were tested by KVB under previous
programs (cited in the document footnoted on the previous page) were reviewed.

The boiler which best met the above criteria was selected for testing.

Following test site selection, the KVB continuous monitor was shipped
to the site and installed. Continuous-monitor certification tests, as outlined

in Performance Specifications 2 and 3, 40 CFR 60, Appendix B, were then begun.

The 30-day field test was begun after the continuous monitor certifica-
tion tests were completed. The test was performed according to "Plan for
Performing Source Evaluation Tests in Support of the NSPS for Industrial
Boilers." Emissions of NO, CO, CO2 and O2 were measured continuously. Partic-
ulate measurements were made in triplicate at the start, midpoint and conclusion
of the test period. Triplicate particulate measurements were also made with
the boiler in the as-found condition. Measurements of polycyclic organic matter

were made in both the modified and as-found conditions.
The results of the 30-day test are discussed in detail in Section 3.0.

Table 1-1 is a summary of the 24-hour averages of gaseous emissions
compiled from the analyzer strip chart recordings and plant steam flow
charts. An analysis éf the field test data was prepared. A log-probability
plot of 24-hour averages is presented in Figure 1-1 for the low NOx condition.

The mean value for the NO is 100 ng/J with a geometric dispersion of 1.12.

2 KVB 6017-1216



TABRLE l1l-1. SUMMARY OF 24-HOUR AVERAGE GASEOUS EMISSIONS
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1.3 CONCLUSIONS

Based on the results of this 30-day field test, several important

conclusions can be drawn.

1.

Staged combustion air (SCA) is an effective NO, control technology
for residual-oil-fired boilers. Staged combustion air was achieved
by removing one burner from service in a triangular burner pattern.
Removing one burner from service resulted in an NO emission

level of 100 ng/J (178 ppm at 3 percent O_, dry). This level
represents a reduction of approximately 2% percent from the
condition where all burners are firing. All burners firing
produce NO emissions of 130 ng/J (232 ppm at 3 percent O_ dry).

It was not possible to operate the entire test with one Burner

out of service due to steam demand. As a result, the average

NO emission level for the 30-day test was 110 ng/J 1196 pom at

3 percent 02, dry) .

Operation of the boiler in the low NOx mode resulted in 48
percent higher particulate emissions than did normal operation.
The particulate emission level with all burners firing was
25.6 ng/J (0.0594 1b/10® Btu), while the low NO_ mode with

one burner out of service resulted in 37.8 ng/JX(O.0878 1b/
106 Btu).

Boiler operation with one burner out of service results in reduced
capacity for the boiler due to oil supply pressure limitations.

In order to operate at full capacity with two burners, new oil
tips would be required. These were not available for this test.

The continuous-monitor system utilizing an extractive sample
system provided accurate, reliable data. The NO analyzer was
out of service for two days during the duration of the test. The
CO analyzer was out of service 23 days during the same period.

POM measurements showed a slight decrease when operating in the

low NO, mode. otal POM in the bageline condition were
7.6 <11.36 ug/m” and 4.6 <9.7 ug/m” in the low NO, mode.

KVB 6017-1216



SECTION 2.0

INSTRUMENTATION AND PROCEDURES

This section presents a description of the instrumentation used to
measure the gaseous and particulate emissions, the test procedures, the
techniques for certifying the continuous monitor, and a description of the

boiler tested.

2.1 EMISSIONS MEASUREMENT INSTRUMENTATION

The emissions measurements were made using a continuous monitor
fabricated by KVB for this progtam. The analytical instrumentation and
sample handling equipment are contained in a cabinet 1.2 m wide x 0.76 m
deep x 183 m high (48"W x 30"D x 72"H). A photograph of the continuous
monitor is shown in Figure 2-1. Gaseous emission measurements were made

with the analytical instruments listed in Table 2-1.

Total particulate measurements were made using an EPA Method 5 sampling
train manufactured by Western Precipitation Division of Joy Manufacturing
Company. Samples for measurement of polycyclic organic matter (POM) were
obtained using an XAD-2 module supplied by Battelle Columbus Laboratories.

These modules were returned to Battelle for analysis following the test.

2.1.1 Gaseous Emissions

The continuous monitor is equipped with analytical instruments to
measure concentrations of NO, CO, coz, and 02. The sample gas is delivered

to the analyzers at the proper condition and flow rate through the sampling

6 KVB 6017-1216
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Figure 2-1. Photograph of KVB Continucus Monitor for Measuring
Gaseous Emissions
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TABLE 2-1.

ANATYTICAL INSTRUMENTATION

Measurement
Emission Species Manufacturer Method Mocdel No.
Nitrogen Oxides Thermo Electron Chemiluminescent i0a
Oxygen Beckman Instrument Polarographic 742
Carbon Dioxide Horiba Instrument NDIR PIR-2000
Carbon Monoxide Horiba Instrument NDIR PIR-2000
Opacity Dynatroﬁ Transmissometer 1100

KVB 6017-1216



and conditioning system shown schematically in Figure 2-2. A probe with a
0.7-micrometer sintered stainless steel filter was installed in the stack to
sample the flue gas. The following paragraphs describe the analytical in-

strumentation.
A. Nitrogen Oxides--

The oxides of nitrogen monitoring instrument used was a Thermo Elec-
tron chemiluminescent nitric oxide analyzer. The operational basis of the
instrument is the chemiluminescent reaction ¢f NO and O, to form NO, in an

3 2
excited state. Light emission results when excited NO, meclecules revert to

2
their ground state. The resulting chemiluminescence is monitored through
an optical filter by a high sensitivity photomultiplier tube, the output of
which is electronically processed so it is linearly proportional to the NO

concentration.

Air for the ozonator is drawn from ambient through an air dryer
and a l0-micrometer filter element. Flow control for the instrument is accom-
plished by means of a small bellows pump mounted on the vent of the instru-
ment downstream of a separator which insures that no water collects in the

pump.

The basic analyzer is sensitive only to NO mclecules. To measure

NOx (i.e., NO + NOZ)' the N02 is first converted to NO. This is accomplished

by a converter which is included with the analyzer. The conversion occurs
as the gas passes through a thermally insulated, resistance heated, stain-

less steel coil. With the application of heat, NO, molecules in the sample

2

gas are reduced to NO molecules, and the analyzer then reads NOX. NO2 is
obtained by the difference in readings obtained with and without the con-

verter in operation.

Specifications

Accuracy: 1 percent of full scale
Span drift: % 1 percent of full scale in 24 hours
Zero drift: ¥ 1 ppm in 24 hours

3 KVB 6017-1216
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Power requirements: 115 % 10V, 60 Hz, 1000 watts

Response: 90 percent of F.S. in 1 sec (NOX mode); 0.7 sec (NO mode)
Output: 4 to 20 ma

Sensitivity: 0.5 ppm

Linearity: % 1 percent of full scale

Vacuum detector operation

Range: 2.5, 10 25, 100, 250, 1000, 2500, 10,000 ppm F.S.

Only the NO concentration was measured during this program. Because
of the added complexity of heated sample lines and controllers necessary
for measuring NO; and the small percentage of NO; in the flue gas, based
on previous tests (Reference 1, 2 and 3) EPA decided that only NO measurement
was necessary. Therefore, an unheated sample line was installed and the

moisture was removed from the sample gas by a dropout flask and a refrigerated

condenser.
B. Carbon Monoxide and Carbeon Dioxide--

Carbon monoxide (CO) and carbon dioxide (CO;) concentrations were
measured by Horiba Instruments PIR-2000 short-path-length nondispersive
infrared analyzers. These instruments measure the differential in infrared
energy absorbed from energy beams passed through a reference cell (containing
a gas selected to have minimal absorption of infrared energy in the wave
length absorbed by the gas component of interest) and a sample cell through

which the sample gas flows continuously. The differential absorption appears

as a reading on a scale of zero to 100 percent and is then related to the
concentration of the species of interest by calibration curves supplied with
the instrument. A linearizer was supplied with the CO analyzer to provide a
linear output over the range of interest. The operating ranges for the CO
analyzer are zero to 500, zero to 1000, and zero to 2000 ppm, and the ranges

for the CO2 analyzer are zero to 5, zero to 10, and zero to 20 percent.

Specifications

Accuracy: 1 percent of full scale

Repeatability: * 0.5 percent of full scale

11 KVB 6017-1216



Zero drift: +* 1 percent of full scale in 24 hours
Span drift: * 1 percent of full scale in 24 hours

Response time selectable: 90 percent of full scale in 0.5, 1.2, 3,
or 5 seconds

Power requirements: 115 VAC % 10 percent, 60 Hz
Warmup time: 30 minutes

Output: 0-10 MV
c. Oxygen-—

A Beckman Model 742 oxygen analyzer was used to continuously deter-
mine the oxygen content of the flue gas sample. The oxygen measuring element
contains a silver anode and gold cathode that are protected from the sample
by a thin membrane of Teflon. An agueous KCl solution is retained in the
sensor by the membrane and serves as an electrolytic agent. As Teflon is
permeable to gases, oxygen will diffuse from the sample to the cathode in

the following oxidation-reduction reaction:

Cathode reaction: O2 + ZHZO + 4e *+ 40H

Anode reaction: 4Ag + 4C1 =+ 4AgCl + 4e

With an applied potential between the cathode and anode, oxygen will
be reduced at the cathode, causing a current to flow. The magnitude of this
current is proportional to the partial pressure of oxygen present in the
sample. The instrument has operating ranges of zero to 1 percent, zero to

10 percent, and zero to 25 percent oxygen.

Specifications

Accuracy: % 1 percent of full scale or % 0.05 percent O,
" whichever is greater

Sensor stability: + 1 percent of full scale per 24 hours
Response time: 90 percent in 20 seconds

OQutput: O to 10 MV

Power requirement: 120 % 10 VAC, 60 Hz

12 KVB 6017-1216



2.1.2 Particulate Emissions

Particulate samples were taken from ports on the vertical side of the
rectangular duct at the boiler outlet. The boiler had no port. Four ports
were located 0.28 m (11 inches) apart up the side of the duct. The samples
were taken using a Joy Manufacturing Company portable effluent sampler. This
system, which meets the EPA design specifications for Test Method 5 (Determination
of Particulate Emissions from Stationary Sources, Federal Register, Volume 42, No.
160, page 41754, August 18, 1977), is used to perform both the initial velocity
traverse and the particulate sample collection. Dry particulates are collected
in a heated case that contains, first, a cyclone to separate particles larger
than 5 microns and, second, a 100-mm glass~fiber filter for retention of
particles as small as 0.3 micrometer. Condensible particulates are collected

in a train of four Greenburg-Smith impingers in a chilled water bath.

2.1.3 Polycyclic Organic Matter (POM) Emissions

Particulate and gaseous samples for analysis of POM were taken at the
sample port used for Method 5 particulate tests. The sampling system is a
modified Method 5 sampling train developed by Battelle Columbus Laboratories.
A combination of conventional filtration with collection of organic vapors by
means of a high-surface~area polymeric adsorbent (XAD-2) has proved to be highly
efficient for collection of all but the more volatile organic species. The
modified sampling system consists of the standard EPA train with the adsorbent
sampler (Figure 2-3) located between the filter and the impingers. With this
system, filterable particulate can be determined from the filter catch and
the probe wash according to Method 5; the organic materials present can be
determined from the analysis of the filterable particulate and the adsorbent
sampler catch. The impingers are only used to cool the stream and protect

the dry-gas meter, and their contents are discarded.

13 KVB 6017-1216
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2.1.4 Opacity Measurement

Stack opacity was measured with a Dynatron Model 1100 Opacity Monitor-
ing System. The Model 1100 opacity monitor is a double pass transmissometer
which measures the light transmittance through a flue gas. The transceiver
unit contains the light source, the detector, and electronic circuitry. A
rgflectof is mounted in the end of a slotted probe which is attached to the
transceiver and is inserted into a stack or duct through a conventional stack
sampling port. The probe causes negligible flow disturbance, and an air purge
keeps the optical window and reflector clean. The transceiver output is
transmitted to a portable control unit which displays either opacity or

optical density automatically correlated from differences between the path

length of the transmissometer and the mean diameter of the stack outlet.

Specifications

Peak spectral response: 500 to 600 nm
Mean spectral response: 500 to 600 nm
Relative response: < 10 percent

Angle of view: < 4 degrees

Angle of projection: < 2 degrees
Calibration error: < 2 percent
Response time: 1 second

Zero drift: < 1 percent (24 hours)
Calibration drift: < 1 percent (24 hours)
Operational test period: 168 hours
Output: O to 1 VDC

Power requirements: 115 VAC/60Hz
Temperature range: 40°F to 125°F

Weight: 27 pounds (approximate)

The transceiver lenses are cleaned daily, and an air purge is used to

keep the lenses free of dirt while inserted in the stack.

15 KVB 6017-1216



2.2 BOILER DESCRIPTION AND CHARACTERISTICS

The boiler at Site 2 was manufactured by Babcock and Wilcox in 193S5.
It is an integral furnace watertube boiler with an original rated capacity of
26.4 MW (90,000 1b steam/hr). The current top load capability of 79,000 lb
steam/hr is limited by the fan. The furnace wall consists of watertubes
76 mm (3 inches) in diameter spaced 260 mm (10.25 inches) on centers. The
wall exposure between the tubes consists of refractory; the furnace was
rebiicked in 1972. The boiler operates at a nominal steam pressure of

2.2 MPa (320 psig) and a steam temperature of 493K (428°F).

The boiler is fired with three B&W steam-atomized burners arranged
in a triangular pattern with the top burner spaced directly above the center
of the lower two burners. The vertical spacing is 0.91 m (36 inches); the
horizontal spacing is 0.94 m (37 inches). The 0il guns use a B&W Y-jet steam
atomizer with the steam pressure at the burner nominally 0.24 MPa (35 psi)
greater than the o0il pressure. The boiler fires No. 6 oil, and the temperature
of the oil at the burner was approximately 367K (200°F). The nominal oil
pressure ét top load was 0.58 Mfa (85 psi). The boiler is outfitted with a

tubular air heater to preheat the combustion air.

The test boiler was situated in the main power plant of a chemical
process plant and was one of four boilers used for supplying process steam.
The NOx control technology employed at this test site was staged combustion
air, which was shown previously to be effective for reducing NOx emissions
from this boiler. Staged combustion was achieved by removing the upper
burner (#l) from service. This does not upset the symmetry of the furnace
because of the triangular arrangement of the burners. By terminating the
fuel flow to the #1 burner and leaving thé air registér 100 percent open,
the excess air to the active burners was reduced to two-thirds of its original
value with all burners in service, because the remaining one-third of the air
was injected through the out-of~service burner port. When firing with one

burner out of service, the maximum steam flow possible was 17.6 MW thermal
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output (60,000 ib/hr). The load was restricted to this value by fuel pressure.
A maximum fuel pressure of 0.689 MPa (100 psi) was available which, coupled

with the 0il gun orifices, limited the fuel flow.

2.3 DAILY TEST ACTIVITY

This section describes the daily test activity at Site 2 following the
monitor certification tests. The schedule of monitor certification test
events is presented in Section 3-1. A schedule of daily events is presented

in Table 2-2.

The data from the gaseous analyzers (NO, CO, C02, and 02) were
continuously recorded on strip chart recorders. Gaseous data were read five
times daily and recorded on the form shown in Figure B-6, Appendix B. These
data were subsequently used for verification of the data reduced from the
strip charts for analysis. Boiler operating data were recorded periodically
by KVB personnel. Daily charts of steam flow for the entire test periocd
were provided by the boiler operators. The strip chart recorders recorded
gaseous emissions 24 hours per day, 7 days per week. No control room data
were recorded on weekends; however, the technician did calibrate the

instruments on the weekend.

Daily tasks consisted of (1) instrument calibration and recorxding of
control room and emissions data; (2) consultation with boiler operators
regarding boiler operation in the low NOx mode; (3) periodic maintenance of
instruments and sample system; (4) visual inspection and troubleshooting of
the sampling system and instrumentation console; and (5) procuring supplies

and equipment for the particulate and Method 7 tests.
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TABLE 2-2.

SCHEDULE OF DAILY EVENTS - SITE 2

Time Event

0800 Calibrate (zero and span) gaseous
analyzers (NO, COZ’ CO, and 02).
Record gaseous emissions data. Record
boiler control room data. Consult with
operators concerning boiler operation.

0845 Calibrate opacity monitor.

0900 Perform daily systems checkout.

1060 Calibrate and record gaseous emissions
data.

1200 Calibrate and record gaseous emissions
data. Record control room data.

1400 Calibrate and record gaseous emissions
data.

1600 Calibrate and record gaseous emissions
data. Record control room data.

1700 Calibrate analyzers prior to departing

plant. Perform visual check of sampling
systems and boiler operation. Leave

instructions with operators.
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SECTION 3.0

TEST RESULTS

This section summarizes the emission and efficiency data collected on
the residual-oil-fired boiler. The NOx control technology employed on this
boiler was staged combustion air. The boiler was tested in the as~-found
condition initially and in the low NOx mode for 32 days. The boiler fires
No. 6 fuel oil. The results presented herein summarize the gasecus and
particulate emissions data, efficiency, and present conclusions for the

boiler operating under low NOx conditions for extended duration.

3.1 CONTINUOUS-MONITOR CERTIFICATION TESTS

The continuous monitor described in the previous section was used
to measure the boiler gaseous emissions. Following shipment to the test
site, the monitoring system was installed and certification tests performed
in accordance with Performance Specifications 2 (PS2) and 3 (PS3), 40 CFR 80,
Appendik B (reproduced here as Appendix D). This appendix establishes
minimum performance specifications that the NO monitoring system must meet
in terms of eight parameters: accuracy, calibration error, 2- and 24-hour
zero drifts, 2- and 24-hour calibration drifts, response time, and operational

period.

The continuous-monitor system was installed and instruments were
initially calibrated on March 13, 1979. The following day the monitor
performance certification began. A daily event schedule for the certification

tests is presented in Table 3-1.

The performance of the continuous monitor is summarized in Table 3-2.
Also shown in the table are the monitor specifications extracted from PS2 and

PS3. Included in this table is the performance of the CO analyzers which is

19 KVB 6017-1216



TABLE 3-1. SCHEDULE OF CERTIFICATION TEST EVENTS
Date Time Svent
3/13/79 1000 Initial 24-hour zero and span reading.
3/15/79 1000 Initial 2-hour zero and span reading.
3/15/79 1200 lst 2-hour zero and span drift point.
3/15/79 1400 2nd 2-hour zexo and span drift point.
3/18/79 1600 3rd 2-hour zero and span drift point.
3/15/79 1800 4th 2-hour zero and span drift point.
3/15/79 2000 5th 2-hour zero and span drift point.
3/15/79 1000 1st 24-hour zero and calibration drift
point. Initial 2-hour zero and calibra-
tion reading ~ 2nd day.
3/16/79 1200 6th 2-hour zero and span drift point.
3/1&6/79 1400 7th 2-hour zero and span drift point.
3/16/79 1600 8th 2-hour zero and span drift point.
3/16/79 1800 9th 2-hour zero and span drift point.
3/16/79 1000 2nd 24-hour zero and calibration drift
point.
3/17/79 1000 3rd 24-hour zero and calibration drift
. point. )
3/18/79 1000 4th 24-hour zero and calibration drift
point.
3/19/79 1000 Sth 24-hour zerc and calibration drift point.
3/19/79 1050 lst set of relative accuracy samples taken.
3/19/79 1150 2nd set of relative accuracy samples taken.
3/19/79 1200 10th 2-hour zero and span drift point.
3/19/79 1250 3rd set of relative accuracy samples taken.
3/19/79 1355 4th set of relative accuracy samples taken.
3/19/79 1400 11lth 2-hour zero and span drift point.
3/13/79 1455 5th set of relative accuracy samples taken.
3/19/79 1535 6th set of relative accuracy samples taken.
3/19/719 1600 12th 2-hour zero and span drift point.
3/19/79 1655 7th set of relative accuracy samples taken.
3/19/719 1755 8th sat of relative accuracy samples taken.
3/1%/79 1800 13th 2-hour zerv and span drift point.
3/19/79 1855 9th set of relative accuracy samples taken.
3720/79 1000 6th 24-hour zerc and calibration drifs
point.
3/20/79 1100 Instrument response time tests.
3/20/79 1200 14th 2-hour zero and span drift point.
3/20/79 1400 15th 2-hour zero and span drift point.
3/20/79 1500 Calibration error determination.
3721779 1000 7th and final 24-hour zero and calibration
drift point.
4/19/79 4930 Relative accuracy samples taken, 3/19

series duplicated.
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TABLE 3-2. INSTRUMENT SPECIFICATIONS AND PERFORMANCE

Parameter Specifications* Performance

A. Thermo Electron Series 10 NOX Analyzer

1. Accuracy < 20% of mean ref. value 8.72%

2. Calibration error mid < 5% cal gas value 4.30%
hich < 5% of cal gas value 3.40%

3. Zero drift (2-hour) 2% of span 0.88%

4. Zero drift (24-hour) 2% of span 1.68%

5. Calibration drift (2-hour) 2% of span 1.68%

6. Calibration drift (24-hour) 2.5% of span 1.08%

7. Response time 15 minute maximum 5.5 sec.

8. Operational period 168-hour minimum

B. Horiba Instruments PIR 2000 CO2 Analyzer

IN

1. Zero drift (2-hour)

0.4 Pct C02 0 %
2. 2Zero drift (24-hour) £ 0.5 pect COjp 0.04%
3. Calibration drift (2-hour) £ 0.4 pct COsp 0.13%
4. Calibration drift (24-hour) < 0.5 pct CO3 0.34%
5. Response time 10 minutes 4.2 sec.
6. Operational period 168~ hour minimum
C.. Beckman Instruments Model 742 O, Analyzer
1. Zero drift (2-hour)** £ 0.4 pct 0y DNA
2. 2ero drift (24-hour)** £ 0.5 pect Oy DNA
3. Calibration drift (2-hour) £ 0.4 pct Oy 0.09
4. Calibration drift (24-hour) £ 0.5 pct 0 0.25%
5. Response time 10 minutes 10.1 sec.
6. Operational period 168-hour minimum

D. Horiba Instruments PIR 2000 CC Analyzer

1. Calibration error mid £ 5% of cal gas value 4.8%
high £ 5% of cal gas value 1.4%

2. Zero drift (2-hour) 2% of span 0.12%

3. Zero drift (24-hour) 2% of span 0.23%

4. Calibration drift (2-hour) 2% of span 0.17%

5. Calibration drift (24-hour) 2.5% of span 0.39%

6. Response time 15-minute maximum 8.5 sec.

7. Operational.yeriod 168-hour minimum

*Performance specifications from 40 CFR 60, Appendix B, reproduced here
as Appendix D.
**Instrument has no zero adjustment.
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not covered by the performance specification. The CO analyzer is used to
monitor the combustion conditions in the boiler since it is a very sensitive
indicator of combustion performance. Tables C-1 through C-18, Appendix C,

show the performance of each of the analyzers for the certification tests.

The data presented in Table 3-2 show analyzers in the continuous
monitor bettered the performance specification values for each parameter

for each instrument.

Certified calibration gases were obtained from Scott Environmental
Technology Inc. The calibration gases included 50 percent and 90 percent
span gases for the NO, coz, CO, and O2 analyzers, and a zero gas. In addi-
tion to the certified analysis supplied by the vendor, sample flasks were
taken for each calibration gas and sent to an independent laboratory for

analysis.

Relative accuracy tests for the NO analyzer were performed as outlined
in PS2 using EPA Reference Method 7 (phenoldisulfonic acid [PDS] colorimetric)
as the standard. Nine sets of three PDS flasks were collected at one-hour
intexvals at the beginning and end of the 30-day test period. At the
fifteenth day, an abbreviated series of six flasks were taken. All sample
flasks were returned to an independent laboratory for analysis. The results
of the relative accuracy determination are shown in Tables C-17 and C-18 for
the start and end of the 30-day tests. Both tests showed that the NO instru-
ment greatly bettered the accuracy requirements of PS2. The relative accuracy
of the Thermo Electron NO analyzer was about 8 percent based on the first test
series and about 10.5 percent based on the final test series. The relative

accuracy requirement published in PS2 is < 20 percent of mean reference value.

3.2 RESIDUAL-OIL-FIRED BOILER TESTS

The continuous monitor was installed by KVB personnel on March 13, 1979,
at Site 2, a residual-oil-fired water tube boiler. A single unheated 9.5 mm
(3/8~inch) nylon sample line was strung from the duct downstream of the
combustion air preheater to the continuous monitor. A single stainless steel
filter was installed on the centerline of the duct. Particulate samples were

taken from three ports on the side of the duct.
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The boiler was initially tested in the as-found condition on
March 15, 1979. The boiler load during this test was 16.1 MW thermal input

(55,000 lb steam/hr). Aall burners were in service at this time.

Following the tests in the as-found condition, boiler operation was
adjusted, under KVB supervision, to the low NOx configuration. The top
burner in the triangular arrangement was taken out of service. All air

registers remained 100 percent open.

Triplicate Method 5 particulate tests were completed after boiler
operation in the low NOx mode stabilized. Triplicate Method 5 measurements
under low NOX operation were also made at the end of the 30-day test period.
Method 5 particulate tests were also conducted with all burners in service.
During one low NOx particulate test and one baseline test, samples were
collected for POM analysis. The method for collecting this sample was

described in paragraph 2.1.3.

Fuel oil samples were collected periodically and submitted to an
-independent-laboratory for analysis. Fuel samples were taken each time a
particulate test was made and each time an oil delivery or change of tanks

occurred.

A daily summary of the gaseous emissions observations is presented

in Table 3-3 for each day of testing. 1In addition to the strip chart recording

of each analyzer, readings were taken five times daily beginning at 0800.
Boiler operating data were recorded four times daily and a 24-hour record
of steam flow was obtained. A control room data sheet for this test site

is included in Appendix B.

3.2.1 Gaseous Emissions

The boiler at Site 2 was tested during a previous EPA-sponsored
program (Reference 1). During the-previous tests the effect of boiler load

on NOx emissions was determined over a range of thermal output of 11.7 to
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TABLE 3-3,

SUMMARY OF OBSERVATIONS, COMMENTS AND GASEOUS AND PARTICULATE EMISSIONS SITE 2,

RESIDUAL-OIL~-FIRED BOILER

Bteam Flow 02 c°3 NO © Perticulate “HCRER =
3 s Opacity | Temp

Date wi 107 1b/he | 8 dry |0 dry ppm ng/3 | Pem  ngs3 | WD/L0 Btu ng/d 'Y o Comments

3-14 [ 16.4 5%6.0 8.8 8.8 a6} 158 Instrument | 0.0551 23.676 ) 440 Baseline, 81l burners firing

3-15 }16.2 ss.0 8.9 9.5 252 142 | out of 0.047S 20,409 o 440 | Baseline, part test 1-1, 1-2,
all burners firing

3-16 | 16.0 54.7 8.3 11.2 186 104 Servica 0.0849 36,521 458 Baseline of BOOS*®
Particulate test 2-1

¥-12 [15.2 52.2 7.9 12.2 139 134

3-18 [18.1 6l.8 8.3 9.6 240 135 0.0760 32.666 460 BOOS, All burners firing

3-19 [16.4 8.9 7.8 12.0 194 109 0.06%) 20,004 3 455 Particulate tests 2-1, 2-3, PDS, BOOS

3-20 |16.6 56.8 7.6 12.8 167 % 0 BOOS

3-21 |16.6 56.5 7.% 10.5 163 93 o BOOS

3-22 |16.4 %6.0 7.6 10.2 170 9% 0 BOOS

333 }16.0 5%.8 7.6 9.9 166 93 [ 8008

324 |16.4 5.0 8.3 9.7 194 109 8008

3-25 |16.2 $5.8 8.1 9.7 118 7 008

3-26 |16.4 56.0 7.8 10.2 180 101 4 BOOS

3-27 |16.6 56.8 7.9 10.4 148 83 Technician 111, BOOS

3-28 |16.5 56.3 7.9 |10.2 180 101 0 Vacuas pump out NO 5 hr avg, BOOS

3-29 9.7 33.0 10.7 7.7 1.0.0.8. - Vacuum punp out, low load, BOOS, High 02

330 126 4.0 10.3 0.8 220 124 o Low load, High 0,, BOOS

-1 |1 2.4 10.2 8.2 e 122 . Low load, liigh 0,

-1 |12 4.4 11.2 7.4 226 127 Low 1oad, Wigh O,. BOOS

-2 15.8 53.8 8.0 9.1 161 90 k] 8008

43 16.1 §5.0 8.6 9.9 1.0.0.8. - 3 BOOS

‘-4 16.0 54.8 7.3 10.1 161 90 [ BOUS

-5 16.0 54.5 7.2 10.1 163 92 " 0 8008

4-6 16.3 55.8 6.9 10.2 161 90 21 7 1 BOOS

4-7 17.2 s8.7 7.1 10.4 187 108 All burners firing

4-8 20.6 0.3 6.3 10.5 230 129 All burners firing

4-9 .2 72.% 6.5% 110.7 22) 125 19 6 ? #igh load

4-10 0.2 69.0 1.7 9.9 34 12 17 [ 9 High load, all burners tiring

411 139 4.3 10.0 1.9 a2 130 T [ 9 Bigh load, High 0, BOUS

4-12 [16.3 55.7 7.6 16.0 216 1a1 20 7 ] High load, all burners firing

4-1) 19.6 66.8 9.2 8.4 243 137 2) 8 10 High load, all burners firing

4-14 18.5 63,1 7.0 10.0 252 141 All burnera firing

4-15 |18.9 64.5 7.3 10.1 209 17 All burners firing

416 l19.9 67.3 7.5 10.1 242 136 19 6 ] All burners firing

4-17 | 16.4 56.0 7.6 9.9 224 126 19 6 0.0757 32,557 11 435 All burners firing particulate/
POM 1-3

4-18 [16.0 57.5 a.1 9.7 165 93 25 9 0.1088 46.785 4 420 Particulate/POM test 2-4, BOOS

4-19 |16.5 %6.3 8.0 9.8 164 92 25 0.1038 44.650 2 428 Particulate 2-5, 2-6, BOOS

0.0882 37.943 49 PDS flasks
b

*BOOE L
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23.1 MW (40,000 to 79,000 lb/hr steam flow). These data are shown in
Figure D-1 in Appendix D which shows that the m?ximum NOx levels occur at
approximately 19.6 MW (67,000 lb/hr steam flow). The maximum NOx level
measured was 245 ppm (3 percent 02, dry). The NOx level at 17.6 MW
(60,000 lb/hr), the test condition for one burner out of service, was

240 ppm.

During this program, no provision was included for evaluating the
effect of various operating parameters on NOx emissions. Instead, the
conditions previously determined to yield low Nox operation were duplicated
as nearly as possible. The boiler was tested in the as-found condition at
the initiation of the test program. Since the maximum capacity of the boiler
with one burner out of service is approximately 16.4 MW (56,000 lb/hr steam

flow) the boiler was tested in the as-found conditions at this load.

The effect of excess oxygen on Nox emissions is shown in Figure 3-1
for the boiler at Site 2. Excess oxygen was not intentionally varied, but
normal operation resulted in some variation in excess oxygen due to operator
technique and the lack of sufficient instrumentation and controls to
accurately hold a given excess air condition. The lower curve corresponds
to operation with one burner out of service (staged combustion air). The
upper curve represents the condition where all burners are firing normally.
The solid points in the upper curve are at a higher load condition: 19.6 to
21.1 MW (67,000 to 72,000 lb steam/hour). As the previous data showed,
operation at higher load resulted in about a 5 ppm increase over the test

load condition.

Over the 30-day period during which the test was performed, there
were occasions where the demand was greater than the boiler could provide
with one burner out of service. The operators then put the third burner
back in service. As a result, the 30-day average represents operation in
the low NOx mode except for the periods when steam demand precluded staged

combustion.
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Figure 3-1. The Effect of Excess Oxygen on NO Emissions

Site 2 - Residual-0il-Fired Boiler.



3.2.2 Particulate Emissions

The results of the particulate tests conducted at Site 2 are presented
in Table 3-4 for the baseline and low NOx test conditions. Two of the tests
were also used for collecting samples for analysis of polycylic organic
matter (POM) by modifying the EPA Method 5 train as described in paragraph
2.1.3. The average particulate loading for baseline conditions, all burners
firing, was measured at 25.6 ng/J (0.0594 lb/lO6 Btu). The average particulate
in the low NOx condition, one burner out of service, was 37.8 ng/J (0.0878
lb/lO6 Btu). The average particulate loading increased 48 percent due to

operation in the low NOx mode.

Visual inspection of the particulate filter in the sampling train
showed a much darker particulate deposit, indicating that the particulate

contained considerable unburned carbon in the low NOx mode.

The particulate data for this test site were plotted as a function of
excess oxygen in the stack. Figure 3-2 shows particulate loading as a function
of stack excess oxygen. The data indicate that particulate loading is not
a function of excess oxygén alone. Ié can also be éeen from these data that
operation in the low NOx mode with one burner out of service results in higher

particulate loading.

3.2.3 POM Emissions

Samples were collected for analysis of pblycyclic organic matter (POM)
using a Method 5 sampling train with XAD-2, a POM absorber, inserted. Sample
time was extended to two hours to provide a large enough sample for Battelle
to analyze. Following the sampling period, the organic resin module was sealed
and returned to Battelle Columbus Labqratories for analysis. The sampling
probe and glassware were washed with a 50-30 mixture of methylene chloride and
methanol per Battelle instructions. The filter and wash were also sent to

Battelle follcowing weighing.

These samples were analyzed by capillary-EI GC-MS utilizing a 30M SE-52
column with hydrogen as a carrier gas. All data were collected by single ion

monitoring to improve selectivity and sensitivity.
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TABLE 3-4.

PARTICULATE DATA SUMMARY FOR SITE 2
RESIDUAL-OIL~-FIRED BOILER

Load Particulate
Date 3 0, Opacity 6
Test No. 1979 MW 107 1lb/hx % % ng/ J 1b/10° Btu Description
1-1 3-15 16.1 55 8.9 o 20.4 0.0475 Baseline
1-2 3-15 16.1 55 9.0 0 23.7 0.0551 Baseline
2-1 3-16 16.1 55 8.1 3 36.5 0.0849 Low NOx
2-2 3-~19 16.4 56 7.7 2 28.1 0.0653 Low NOx
2-3 3-19 16.4 56 7.4 2 32.7 0.0760 Low NOx
1-3 4-17 16.4 56 7.6 - 11 32.6 0.0757 Baseline/POM
2-4 4-18 17.0 58 8.1 3 46.8 0.1088 Low NOX/POM
2-5 4-19 16.4 56 7.8 2 44.6 0.1038 Low NOx
2-6 4-19 16.4 56 8.0 2 37.9 0.0882 Low NOx




6c

9TZT-LT0S €Ad

PARTICULATE LOADING, ng/J (lb/lO6 Btu)

60.0
(0.140)

50.0
(0.116)

40.0
(0.093)

30.0
(0.070)

20.0
(0.047)

10.0
(0.023)

Load (NOM) - 16.4 MW (56,000 1lb steam/hour
I Fuel - No. 6 0il -

ZQ& Baseline conditions -

(:) Low—NOx conditions

(LEA + BOOS)

A, l | l I l 1 l

0 6.0 7.0 8.0 9.0 10.0 11.0. 12.0 13.0
EXCESS OXYGEN, %
Figure 3-2. Particulate Loading vs. Stack Excess Oxygen for 30-Day Test
Location 6017-2




The results of the analyses are presented in Ug per total sample. The
quantitative detection limit was 0.5 uUg; thus samples with POM present at levels
lower than this are reported as <0.5 ug (the standard deviation at lower levels
was prohibitively high for accurate quantification). Samples reporting POM values
of ND (none detected) are at a level of less than 0.1 uUg (the approximate
qualitative detection limit). The standard deviation on points around 0.5 ug
averaged *20 percent. At levels around 5 pg it averaged %15 percent, and at

levels above 12 ug the standard deviation averaged 10 percent.

The results of the Battelle analyses are presented in Table 3-5 for
the low NOx and baseline operating conditions. The first three columns present
the data for the low NOx test; the last three columns represent the baseline
condition. The XAD-2 module was analyzed separately, with the filter and probe

wash samples combined for analysis.

The data indicate a slightly lower (18 to 30 percent) concentration of
POM when operating in the low NOx mode. The only components with significant
levels are phenanthrene, anthracene, and methyl anthracenes/phenanthrenes.

POM accounted for less than 0.0l percent of the total particulate.

3.2.4 Boiler Efficiency

Boiler efficiency calculations were made for as-found and low NOx
operating conditions. The ASME Abbreviated Efficiency Test method was used
to determine the boiler efficiency. This test method is described in Appendix A.

Fuel oil samples were collected during each particulate test and when
0il shipments were received or tanks changed. Fuel oil samples were submitted
to an'independent laboratory for ultimate and heating value analyses. The
results of the fuel oil analyses are tabulated in Table 3-6. The data,
tabulated chronologically, indicate that cil properties did not change
significantly during the test period.

Table 3-7 presents a summary of boiler efficiency measurements made
at baseline and low Nox conditions. The average boiler efficiency under
baseline conditions (all burners firing) was 81.9 percent; average efficiency
under low NOx conditions (one burner ocut of service) was 82.6 percent or an

average increase of 0.7 percent.
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Table 3-5.

SUMMARY OF POM ANALYSES FOR SITE 2 -

RESIDUAL-QIL-FIRED BOILER

BASELINE TES?T

LOW NOx

XAD-2 FILTER AND XAD-2 FILTER AND

e .MODULE PROBE WASH TOTAL MODULE PROBE WASH TOTAL
. ron Vg ng/g? 1] wa/m’ Iy Vg ) ugz/m3 My ugﬂuj g ugﬂn3
Phenanthrene _ i.8 1.04 1.6 ¢.92 3.4 1.96 1.2 0.68 1.7 0.97 2.9 1.66
Anthracene 0.9 0.52 ND ND 0.9 0.52 <0.5 <0.28 ND ND <0.5 <0.28
Methyl Anthracenes/Phenanthrenos 3.6 2.07 1.3 0.75 4.9 2.82 3.2 1.83 0.6 0.34 3.8 2.17
Fluoranthene 0.5 0,29 <0.5 <Q,29 0.5<1.0 10.29<0,58 <0.5 <0,28 <0.% <0, 28 <1.0 <0.87
Pyrene 0.6 0.34 <0.5 <0.29 10.6<1.1 10.34<0.63 <0.5 <0.28 <0.5 <0.28 <1.0 <0.57
Methyl Pyrene/Fluoranthene <0.5 <0.29 <0.5 <0.29 <1.0 <0.58 <0.5 <0.28 ND ND <0.5 <0.28
Bunzofc]phenunthrene ND ND ND ND ND ND ND ND ND ND ND ND
Ben: [alanthracene <0.5 <0.29 <0.% <0, 29 <1.0 <0.58 <0.5 <0.28 <0.5 <0.28 <1.0 <0.%7
Chrysene 0.6 0,34 <4,5 <0.29 J0.6<1.1 0. 34<0.63 <4.5 <g.28 <G.5 ~0.28 <1.0 <0,57
Methyl Chrysencs ND ND ND ND ND ND ND | ND ND Ni) ND N
Dimethylbenzanthracenes ND ND ND | ND 1 ND } ND __ND ND ND ND ND ND
Benzofluoranthenes 0.9 0.52 ND ND 0.9 0,52 0.8 0.46 <0.5 <0, 28 0.8<1.3(0.46<0.74"
Benzielpyrene 0.7 0.40 ND ND 0.7 0.40 <0.5 <0.28 <0.5 <0.28 <1.0 _59.3:,
denzfalpyrene ND ND ND ND ND 1w ND ND <0.5 _%0.28 <0.5 <0.28
Perylene B . ) NU Np | ND ) ND ND ND ND ND _ND up ND
indeno-pyrenc R <0.5 <0.29 <0.5 <0.29 <1.0 <0.58 ND ND ND ND N ND
penzolahilperylene L <0,5 0,29 0.5 0,29 <1.0 <0.58 M) <0.28 <0.95 0,28 <1.0 <0.57

| L L ND ND KD ND ND N ND L HD N ND

o ND ND ND ND _ND ND NL; ND ND ND ND | ND

e _0.5 | 629 1 0.5 | <029 o JoND 0.5 )} .28 | 0.5 ] <0.2
Loronen: A <0.29 0.7 ) 0.0 Ju.7<1.2 | 045000 u.5 [ 024 | 0.5 u.28 0.5%1.0]0.28+0,57
Sumple VOlume e o oo I L T et s L T Tr T ——, R 2 P SRS




TABLE 3-6. SUMMARY OF FUEL QIL ANALYSES FROM
SITE 2, RESIDUAL-OIL-FIRED BOILER

Dates and Sample Numbers

3-15-79 3-16-79 3-19-79
1 2 3
Carbon, % ' 85.78 85.82 85.86
Hydrogen, % 12.26 12.16 12.14
Nitrogen, % 0.27 0.28 0.28
Sulfur, % 0.97 0.93 0.94
Ash, % 0.021 0.027 0.027
Oxygen (by difference), % 0.70 0.78 0.75
API Gravity at 60°F 21.6 21.6 21.6
Gross Heat of Combustion, Btu/lb 18,950 19,000 18,960
Net Heat of Combustion, Btu/lb 17,830 17,890 17,850
3-20-79 . 4-12-79 4-17-79
4 5 6
Carbon, % 85.76 86.21 86.24
Hydrogen, % 12.03 12.08 12.10
Nitrogen, % 0.24 0.24 0.24
Sulfur, % 0.99 0.85 0.88
Ash, % 0.028 0.026 0.025
Oxygen (by difference), % 0.95 0.59 0.52
API Gravity at 60°F 21.7 20.9 21.9
Gross Heat of Combustion, Btu/lb 19,000 19,050 19,020
Net Heat of Combustion, Btu/lb 17,900 17,950 17,920
4~-18~79 4-18-79 4-19-79
7 8 9
Carbon, % : 86.00 85.97 85.85
Hydrogen, % 12.06 11.97 11.97
Nitrogen, % 0.27 0.27 0.28
Sulfur, % ) 0.96 0.96 1.02
Ash, % 0.024 0.024 0.024
Oxygen (by difference), % 0.69 0.81 0.86
API Gravity at 60°F 21.2 20.7 20.9
Gross Heat of Combustion, Btu/lb 19,000 18,980 192,040
Net Heat of Combustion, Btu/lb 17,900 17,890 17,950
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TABLE 3-7. SUMMARY OF BOILER EFFICIENCY CALCULATIONS FOR
SITE 2, RESIDUAL-OIL-FIRED BOILER

Test No. 1-1 1-2 2-1 2-2 2-3 1-3 2-4 2-5 2-6
Date 3/15/79 3/15/79 3/16/79 3/19/79 3/19/79 4/17/719 4/18/79 4/19/79 4/19/79
Test Load
103 1b/hr 55 55 55 56 56 56 58 56 56
MW 16.1 16.1 16.1 16.4 16.4 16.4 17.0 16.4 16.4
A of Capacity 61.11 61.11 61.11 62.22 62.22 62.22 64.44 62.22 62.22
Stack 02, LY 8.9 8.9 7.5 7.8 7.8 7.6 8.1 8.0 8.0
Stack CO, ppm 1.0.0.8. 1.0.0.5. 0.0
Stack Temp. (K/°F) 500/440 $00/440 510/458 508/455 511/460 497/435 493/428 493/428 499/439
Ambient Temp. (K/°F) 294/70 294/70 294/70 294/70 294/70 294/70 294/70 294/70 294/70
Boiler lieat Losses
Dry éas, L} 10.58 10.58 10.42 8.79 8.90 10.03 10.79 9.89 10.19
Moisture in Fuel, % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Moisture from u2, % 6.76 6.76 6.69 6.57 6.57 6.65 6.59 6.57 6.57
Combustibles, § 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Radiation, % 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Total Losses, % 18.34 18.34 18.11 16.35 16.47 17.68 18.138 17.46 17.76
Boiler Efficiency, % 81.66 81.66 81.89 83.65 83.53 82.32 81.62 82.54 82.24

Average Baseline Efficiency n = 81.9

Average Low NOx Efficiency ; = 82.6%




3.2.5 Data Reduction

The gaseous emissions data measured by the analyzers were recorded
on strip chart recorders as described earlier. An automatic data logger was
ordered but was not available for this 30-day test. The only alternative
was manual reduction of strip chart records and punched cards for computer
data input as was the case for Site 1. This procedure required a very large

manpower effort to produce the data required for analysis.

Strip chart records were collected from the recorders along with
copies of the appropriate control room data logs. The recorder charts
were reviewed to detect any possible data gaps. In addition, the strip
chart records were verified by comparison with measurements recorded by a

technician on a two-hour basis.

A tabulation of l5-minute averacges was compiled for the entire test
period. After the data were compiled, they were spot checked and edited
to detect obvious errors and anomalies. The data were then keypunched on
cards fcr input to the computer. Figure 3-3 shows an example of the list
of 15-minute averages. .The entire list of ls—minute averages 1is présented

in Appendix F.

After data editing was completed, 24-hour averages were calculated
For an average to be valid, at least 75 percent of the 15-minute points in
that interval had to be valid. Figure 3-4 shows a summary of the 24-hour
averages for the 30-day test at Site 1l.

A statistical summary was prepared to determine the following
parameters for the 24-hour averages: mean, standard deviation, maximum,
minimum, range, and average deviation. These parameters were calculated
assuming the data were normally distributed. The 24-hour averages were
tabulated in ascending order and divided into 10 groups. A frequency
histogram was then prepared. Table 3-8 presents the frequency distribution
of the 24 hour averages of NO emissions of all data. These data were then
plotted to determine the distribution. When the data were plotted on normal
probability paper (Figure 3-5) it was apparent that the data were not normally

-1216
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Fiqure 3-3. Format of 15-Minute Emiscions Data, Site 6017-2
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Figure 3-4. Summary of 24-hour Average Data
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TABLE 3-8. NO EMISSIONS FREQUENCY DATa

SITE 2

Cum. Plot
Cell Frequency Frequency Percent

83~ 89.80 3 3 8.1
89.81- 96.60 4 7 18.9
96.61-103.40 5 12 32.4
103.41-110.20 4 16 43.2
110.21-117.00 2 18 48.7
117.01-123.80 8 26 70.3
123.81-130.60 7 33 89.2
130.61~-137.40 0 33 89.2
137.41-144.20 0 33 89.2
144.21-151.00 3 36 97.3

g (geometric dispersion) = 1.17

x (geometric median).= 110 ng/J
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Figure 3-5. Normal-probability plot of 24-hour averages of NO emissions from a

residual oil fired boiler.




distributed. Further analysis indicated that the data were log-normally
distributed. The data and log sheets were reviewed to separate the emissions
data into two groups corresponding to low NOx firing condjitions (one burner
out of service) and normal operating conditions. Table 3-9 presents the
frequency distribution of the boiler NO emissions while operating in the

SCA condition. Table 3-10 shows the frequency distribution with the boilexr
operating in the normal mode. A log-normal plot of NO emissions is presented
as Figure 3-6 for the residual oil fired boiler at Site 2 under low NOx
operating conditions. The graph shown in Figure 3-7 illustrates the
performance of the residual oil fired boiler with all burners in service
based on the 24-hour averages. The mean NO emission rate is 100 ng/J with

a geometric dispersion of 1.12 while operating with SCA. The NO emission
rate from the boiler while operating in the normal mode (all burners firing)

was determined to be 130 ng/J with a geometric dispersion of 1.1l.

A daily plot of the NO emissions is shcwn in Figure 3-8. This plot
shows high levels in NO emissions when all burners are firing a large fraction
of the day or when the excess O, level is high. Figure 3-9 presents a daily

2

plot of excess 02. High values of excess O, correspond to high NO emission

2

rates, even if a burnmer is out of service. The high excess 0O, levels

2
generally correspond to week-ends where KVB personnel were not on hand

to advise the operational personnel on the excess air condition.

Staged combustion as a NOx control technique resulted in a 23 percent
reduction from the baseline value of 130 ng/J. Under low NOX operation (SCa),
99 percent of the values were less than 130 ng/J. Under normal operating

conditions, 99 percent of the values were less than 170 ng/J.
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TABLE 3-9. FREQUENCY DATA FOR SITE 2 BOILER WITH SCA

Burner Cumulative Percent
Status Cell Frequency Frequency Plot
2,3 81- 85 1 1 4
86- 90 S & 24
91- 95 1 7 28
96-100 3 10 40
101-105 3 13 52
106-110 3 16 64
111-115 2 18 72
116-120 2 20 80
121-125 2 22 88
126-130 2 24 96

X = 100 ng/J n =24
g.d. = 1.12

TABLE 3-10. FREQUENCY DATA FOR SITE 2 BOILER UNDER NORMAL FIRING CONDITIONS

Burner Cumulative Percent

Status Cell Frequency Freguency Plot

1.,2,3 118-120 2 2 15
121-213 2 4 31
125-126 2 6 46
129-129 2 8 62
130-132 2 10 77
133-135 0 10 77
136-138 0 10 77
139-141 Q 10 77
142-144 o] 10 77
145-147 1 11 85
148~150 0 11 85
151-153 0 11 85
154-156 1 12 92

x = 130 ng/J
g.d. = 1.11
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Emission factors for the residual oil fired boiler were calculated
ﬁsing the procedure set forth in 40CFR60, Subpart D. The NO emission factor

(dry basis) was calculated using the following equation:

20.9
P=C3F33395-=0
2
4d
Where E = Pollutant emission rate, ng/J (lb/million Btu)
Cd = NO concentration, ng/scm {(lb/scf)
Fd = Stoichiometric conversion factor, 2.47 x 10-7
dsem/J (9,190 dscf/million Btu), for residual oil
O2 = Oxygen concentration, percent by volume, dry

The conversion of measured NO values (ppmv) to ng/scm is made by multiplying

by 1.912 x 10°. To convert from ppm to 1b/scf, multiply by 1.19 x 10 .

NOx emissions were measured as NO and the NOx emission rates

reported herein are calculated based on the molecular weight of N02.
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APPENDIX A

EFFICIENCY MEASUREMENTS

47 XvB 6017-1216



EFFICIENCY

Unit efficiencies for boilers are calculated and reported according
to the ASME Power Test Codes for Steam Generation Units, PTC 4.1-1965. These
codes present instructions for two acceptable methods of determining thermal
efficiency. One method is the direct measurement of input and output and
requires the accurate measurement of the guantity and high-heating value of
the fuel, heat credits, and the heat absorbed by the working fluids. The
second method involves the direct measurements of heat losses and is re-
ferrad to as the heat loss method. This method reqguires the determination
of losses, heat credits, and ultimate analysis and high-heat value of the
fuel. Some of the major heat losses include losses due to heat in dry flue
gas, losses due to fuel moisture content, losses due to combustible material
in refuse and flue gas, and radiation losses. Heat credits are defined as
those amounts added to the process in forms other than the chemical heat
in the fuel "as fired." These include quantities such as sensible heat in
the fuel, heat in the combustion air, and heat from power conversion in a
pulverizer or fan. The relationships between input, output, credits, and

losses for a steam generator are illustrated in Figure A-l.

KVB's experience has shown the heat-loss efficiency determination
method to be the most reliable when working with industrial boilers. Ac-
curate fuel input measurements are rarely possible on industrial boilers due
to the lack of adequate instrumentation, thus making the input-output method
undesirable. The accuracy of the efficiency based on the heat loss method
is determined primarily by the accuracy of the flue gas temperature measure-
ment immediately following the last heat removal station, the stack gasv

excess O. level, the fuel analysis, the ambient temperature, and proper

2
identification of the combustion device external surfaces (for radiation

losses). Determination of the radiation and other associated losses may
appear to be a rather imposing calculation, but in practice it can be ac-
complished by utilizing standard efficiency calculation procedures. Inac-

curacies in determining efficiency occasionally occur even with the heat
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HEAT IN FUEL (H)) (CHEMICAL)

B4 HEATIN ENTERING AR T
B 14 HEAT IN ATCMIZING STE AM
By SENSBLE MEAT IN FUEL
INPUT zx PUL VERIZER OR CRUSHER POWER
X BOILER CIRCULATING PUMP POWER
By PRIMARY AIR FAN POWER + CREDITS (8]
By RECIRCULATING GAS FAN POWER
E.A HEAT SUPPLIED BY MOISTURE
IN ENTERING AIR
B WEATIN COOLING WATER B
enveLore, |
sounpiey CE-—* HEAT IN PRIMARY STEAM
o= HE AT IN DESUPERHEATER WATER AND CIRCULATING PUMP INJECTION WATER
———t HEAT IN FEEDWATER
e WEAT iN BLOWDOWN AND CIRCULATING PUMP LEAK-OFF WATER
3 o= MEAT IN STEAM FOR MISCELLLANEOUS USES
o= HEAT iN REHEAT STEAM OUT
E HEAT IN DESUPERHEATER WATER
y——eth HEAT [N REHEAT STEAMIN
L U UNBURNED CARBON IN REFUSE
Le HEAT IN DRY GAS
L.¢  MOISTURE IN FUEL
Ly MOISTURE FROM BURNING HYDROGEN
L.a  MOISTURE IN AIR
_ L, HEAT IN ATOMIZING STEAM
LOSSES (L) Lco  CARBON MONOXIDE
Lum  UNBURNED HYDROGEN
Lunc  UNBURNED HYDROCARBONS
Lg RADIATION AND CONVECTION
L, RADIATION TO ASH PIT, SENSIBLE MEAT IN
SLAS & LATENT MEAT OF FUSION OF SLAG
Ly SENSIBLE HEAT IN FLUE DUST
L, MEAT IN PULVERIZER REJECTS
L, HEAT IN COOLING WATER
L, SO0T BLOWING

OUTPUT = INPUT = LOSSES

. - _ QUTPUT , 19 = INPUT =L , 100
DEFINITION: EFFICIENCY (PERCENT) = n_(%) = STpme 10 nrE "

HEAT BALANCE: H, +8 = OUTPUT+L OR 7 (%) = } 1= L |x 100
[ 4 He+8

Figure A-1l. Heat balance of steam generator.
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loss method primarily because of out-of-calibration unit instrumentatiocn
such as the stack gas exit temperature. However, this problem has been re-
solved by KVB test engineers through the use of portable instrumentation

and separate temperature readings.

The abbreviated efficiency test procedure which considers only the
major losses and the chemical heat in the fuel as input will be followed.
Tables A-1 and A-2 are the ASME Test Forms for Abbreviated Efficiency Tests
on steam generators which exemplify the type of forms to be used for re-

cording the necessary data and performing the required calculations.

KVB has developed a program for the HP-67 calculator which will pro-
vide the heat loss efficiency from the stack data. Figure A-2 shows the HP-
67 keyed calculation sheet for calculating efficiency by the ASME Heat Loss
Method.
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ZUMMARY SHEET

TABLE A-1
ASME TEST FORM

FOR ABBREVY!ATED EFFICIENCY TEST

PTC 4.1-a (1564}

TEST NO. BOILER NO. DATE
OWNER OF PLANT LOCATION
TEST CONDUCTED BY OBJECTIVE OF TEST ODURATION

B0ILER MAKE & TYPE

RATED CAPACITY

STOKER TYPE & SIZE

PULVERIZER, TYPE & SIZE

BURNER, TYPE & SIZE

51

t For Point of Messurement See Par, 7.2.8.1.PTC 4.1-1964

KVB 6017-1216

FUEL USED MINE COUNTY STATE SIZE AS FIRED
PRESSURES & TEMPERATURES FUEL DATA
M PR IN BOILER DRUM ; COAL AS FIRED
1| sTEA ESSURE IN BOILER DRU esia PROX. ANALYES % wt oIL
2 | STEAM PRESSURE AT 5. H. OUTLET psia 37 { MOISTURE 51 | FLASH POINT F*
3| STEAM PRESSURE AT R. H. INLET osia 38 | VOL MATTER 52 | Sp. Gravity Deg. API®
VISCOSITY AT SSU*
4 | STEAM PRESSURE AT R. H. OUTLET sia 39 | FIXED CARBON 53 | BURNER SSF
TOTAL HYDROGEN
5 | STEAM TEMPERATURE AT S. H. OUTLET F 40 { ASH 44 | % wt
6 | STEAM TEMPERATURE AT R H INLET F TOTAL 41 | Bry per lb
7 | STEAM TEMPERATURE AT R.H. QUTLET 41 ] Bry per Ib AS FIRED
ASH SOFT TEMP.*
] WATER TEMP. ENTERING (ECON.J(BOILER) F 42 ASTM METHOD GAS % YOL
COAL OR OIL AS FIRED
9 | STEAMQUALITY% MOISTURE OR P.P. M. ULTIMATE ANALYSIS s4 {co
10 | AIR TEMP. AROUND BOILER (AMBIENT) F 43 | CARBON 55 |CH, METHANE
TEMP AIR FOR COMBUSTION :
]
{This is Reference Tempergtyre) * F 44 | HYOROGEN S8 CiH, ACETYLENE
12 | TEMPERATURE OF FUEL F 45 | OXYGEN s7 |C,H, ETHYLENE
) GAS TEMP. LEAVING {Boiler) (Econ.) (Aie M) | F 46 | NITROGEN 58 {CaHs ETHANE
14 GAS TEMP. ENTERING AH (If conditions to be
corrected o qugrontee) - F 47 | SULPHUR 59 {HiS
CUNIT QUANTITIES 40 | ASH 60 |co,
15 | ENTHALPY OF SAT.LIQU!D (TOTAL HEAT)  iBru/lb 37 | MOISTURE 81 {H: HYDROGEN
16 | ENTHMALPY OF (SATURATED) (SUPERHEATED)
STM™. Bew/lb TOTAL TOTAL
ENTHALPY T. T TOTAL HYDROGEN
LPY OF SAT. FEED TO (BOILER) Bru/lb COAL PULVERIZATION % - ¢
17 (ECON.) % w
48 | GRINDABILITY 42 [DENSITY 68 F
18 | ENTHALPY OF RENMEATED STEAM R. M. INLETIBru/Ib INDEX* ATM. PRESS.
19 | ENTHALPY OF REHEATED STEAM R. H. 49 | FINENESS % THRU
QUTLET Bru/lb 50 63 |8t PER CUFT
20 | HEAT ABS/LB OF STEAM (ITEM 16 -ITEM mf'u b 50 | FINENESS % THRU 4) | Bey PER LB L
200 M
. ] QUTPUT ITEM 31 x 100
21 | HEAT ABS. LB R.H. STEAM(ITEM 19 ~ITEM mla b 64 | INPUT.OQUT \TEM 31 » 100
8 STEAMUTE b EFFICIENCY OF UNIT = TTEM 29
22 | DRY REFUSE (ASH PIT + FLY ASH) PER L8 Btu/!h % of A.
AS FIRED FUEL 16/1b HEAT LOSS EFFICIENCY A.F. FUEL | FUEL
23 | Bew PER LB IN REFUSE (WEIGHTED AVERAGE) [Bru/!b 85 | HEAT LOSS DUE TO DRY GAS
24 | CARBON BURNED PER LB AS FIRED FUEL 1b/1b 46 | HEAT LOSS DUE TO MOISTURE IN FUEL
25 | DRY GAS PER LB AS FIRED FUEL BURNED |Ib/tb 67 | HEAT LOSS DUE TO H,0 FROM COMB. OF H]
HOURLY QUANTITIES 68 | MEAT LOSS DUE TO COMBUST. IN REFUSE
26 | ACTUAL WATER EVAPCRATED Yo/he 49 | HEAT LOSS DUE TO RADIATION
27 | REHEAT STEAM FLOW ib/he 70 | UNMEASURED LOSSES
28 | RATE OF FUEL FIRING (AS FIRED wt) Ib/he 7 TOTAL
29 | TOTAL HEAT INPUT {Item 28 X ltem 41) kB/he 72 | EFFICIENCY = (100 - Item 71)
- 1000
30 | HEAT OUTPUT IN BLOW.BOWN WATER kB/hr
11 | HeAT" (rem 26x ltam 20)o(trem 27 xtiem 21} ¢ trem 30 |kB/he
OUTPUT 1000
FLUE GAS ANAL. (BOILER}(ECON) (AiR HTR) QUTLET
52 | co, v VoL
1370, % VOL
34 1 CO % VOL * Not Required for Efficiency Testing
35 | N, (BY DIFFERENCE) % VOL
36 | EXCESS AIR -



TABLE A-2
ASME TEST FORM

PTC 4.1-b (19¢4)

CALCULATION SHEET FOR ABBREVIATED EFFICIENCY TEST  Revised September. 19
OWNER OF PLANT TEST NO. BOILER NO. OATE
ITEM 15 ITEM 7]  kB/hr
30 | HEAT OUTPUT IN BOILER BLOW-DOWN WATER =LB OF WATER BLOW.DOWN PER MR X |.-:z:o:: - ... e e
1000
If impractical to we igh refuse, this
iten can be estimated as follows
% ASH IN AS FIR A
ORY REFUSE PER LB OF AS FIRED FUEL = - £D coAL NOTE: IF FLUE DUST & ASH
2 100 - % COMB. IN REFUSE SAMPLE PIT REFUSE DIFFER MATERIALLY
IN COMBUSTIBLE CONTENT, THEY
ITEM 43 ITEM 22 ITEM 23 SHOULD BE ESTIMATED
CARBON BURNED < SEPARATELY. SEE SECTION 7,
PER LB AS FIRED = ————— -/ - T e COMPUTATIONS.
FUEL 100 14,500
DRY GAS PER LB 11CO, + 80, + 7(N, + CO) 3
AS FIRED FUEL = = x (LB CARBON BURNED PER LB AS FIRED FUEL + 2_5)
BURNED 3co, ¢+ co
25 I1TEM 32 ITEM 33 ITEM 35 ITEM 34 ITEM 24 ITEM 47
11 x +8x . + x .
ITEM 32 ITEM 34 267 -
3 xl...o0 ...
co ITEM 34
EXCESS 0 - temas - €
3 | AIRt = 100 x = 100 x T ..
2682N; - (g, . £0 ) ITEM 34
.2682 (ITEM 35) - (ITEM 33 o 1TEM 34,
Beu/lb Loss
HEAT LOSS EFFICIENCY AS FIRED HHV
FUEL 100 =
HEAT LOSS DUE LB DRY GAS ITEM 25 ITEM13) (I TEM
65 | TODRY GAS = PERLBAS XC_X (flvg = fair) = x0.24 ITEMIN -OTEMIN 85 < 100=
FIRED FUEL  °  y,,;, e PRI PP a1
66 | MEAT LOSS DUE TO _LBM,0 PER LB PSIA & T GAS LV
MOISTURE IN FUEL = AS FIRED FUEL X L (ENTHALPY OF “I:g: 3;” SIA & TGASLVG) 6 » 100 =
- (ENTHALPY OF LIQUIDAT T AIR)] = —— x [((ENTHALPY OF VAPOR -
AT 1PSIA & TITEM 13) = (ENTHALPY OF LIQUID AT TITEMIN] = .ce-ve foennn.
67 | MEAT LOSS DUE TO H,0 FROM COMB. OF H, = %, x [(ENTHALPY OF VAPOR AT | PSIA & T GAS
LVG) - (ENTHALPY OF LIQUID AT T AIR)] &7 100 =
=9 x TEM 4 . [(ENTHALPY OF VAPOR AT 1 PSIA & T ITEM 13) = (ENTHALPY OF LIQUID AT al
100 TITEM I =.......
68 | MEAT LOSS DUE TO ITEM 22 ITEM 23 8 0=
COMBUSTIBLE IN REFUSE = x z a0
69 | HEAT LOSSDUE TO _ TOTAL BTU RADIATION LOSS PER HR o -
RADIATION® LB AS FIRED FUEL — ITEm 28 o
70 | UNMEASURED LOSSES ** ceeee | Bxiro0-
a
n | totaL R
72| EFFICIENCY = (100 - ITEM7Y) AU I B
L
t For ri é ination of excess sir see Appendix 9.2 = PTC 4.1.1964

* {f losses ere not mecsured, use ABMA Stendord Radiation Loss Cherr, Fig. 8, PTC 4.1.1964
** Unmeasured losses listed in PTC 4.1 but not tebuleted above mey by provided for by sssigning o mutually
egreed upon velue for ltem 70.
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FIGURE A-2

HP-67 KEYED CALCULATION SHERNT
ASME ABBREVIATED EFFICIENCY CALCULATION = HEAT LOSS METHOD

Test No. Date Location Unit No.

Fuel
(Turn Calculator Off and Then On. Load Program Card.)

A. FROM FUEL ANALYSIS:

wt. A in as-fired fucl: C v, Moisture A\, H \,- S A

Al: (570 0) A2:(STO 1) A3 (STO 2) A4: (STO 3)
High heating value of fuel as-fired Btu/1lb
AS: (STO 4)

B. FROM FLUE GAS ANALYSIS:

Volume \ in flue gas of: O L, coz \, CO L

Bl:(STO 5) B2:(STO 6) B3:({STO 7)

C. FROM REFUSE (FLY ASH AND ASH PIT) ANALYSIS:

Cl. Fraction of dry refuse in fuel 1bs dry refuse/lb as~fired fuel

(STO 8)
C2. Heating value of 4ry refuse (weighted average) Btu/lb dry refuse

(STO 9)
C3. Wt. A of combustibles in refuse A}

(£ P % S)(STO Q) (£ P % 5)

D. MEASURED TEMPERATURES

Dl. Gas temp. leaving boiler, econ. or air heater °F
(STO A)
D2. Comb, air temp. .
. “(sT0 B)
E. FROM STEAM TABLES: N
El. Enthalpy: HZO(q) at temp. D1 & 1 psia Brtu/1b
{STO C)
E2. Enthalpy: 520(1) at comb. air temp. Btu/lb
: (STO D)
7. FROM.AB!A STANDARD RADIATION LOSS CHART (UNLESS MEASURED):
Fl. Heat loss due to radiation A of gross heat input
{STO E)
G. FROM WNIIT SPECIFICATIONS (if available, otherwise enter 0):
Gl. Unmeasured losses A of gross heat input

(£ P %2 SI(STOQ)I(L P 2 8)

100 (281 - B3)
- Bl - B2) - (2B1 - B3) w_

2. (Optional) Pounds dry gas per pound of fuel =

1. Excess Air % 5.5364 (100

Bl « 4B2 + 700 Al Cl x C2 A4 .
81 T 80 T 29 . =28 s -
332 + B3) x 1300 1‘500( <3 ) + 500 (R/S) lbs dry gas/lb as-fired fuel
] - ——
100
s of Gross (Optional)
Heat losses Heat Input Btu/1lb as-fired fuel*
3. Due to dry gas = 28 x m'isx o1 - p2) {B) (R/S)
4. Due to moisture in fuel = "—"’—"T‘i—l—'—sz—’ © (R/S)
S. Due to 320 from combustion of Hz - g_x_%s_l_-_EZL (D) (R/S)
6. Due to combustibles in refuse = -120—:59-:5—5—52- (E) (R/S)
7. Total losses = Sum of calculated losses + Fl + Gl (£ a) {R/S)
8. Efficiency = 100 - Total losses (£ b)
*Calculated as percent of gross heat input x AS + 100
53 XVB 6017-1216

XVB 6015-21 (Rev 1)
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APPENDIX B

DATA RECORDING FORMATS
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DOCUMENTATION CF RESULTS

field Measurements

During testing, two sets of measurements are recorded: 1) control
room data which indicate the operating condition of the device and 2) emis-

sions data that are the readouts of the individual analyzers.

The concentration of nitric oxide (NO), carbon dioxide (coz), carbon
monoxide (CO), and oxygen (07) are measured and recorded. The concentration
of these species are measured and displayed continuously by analyzers and
strip chart recorders mounted in a console. The strip chart recordings are
retained for future reference. Opacity, particulate loading, and POM concen-
tration are measured at the sampling port and the measurements recorded on

data sheets.

A number of data sheets have been developed for use in £ield measure-
ments. These data sheets are listed below together with their purpose.

an example of each sheet follows.

Figure No. Title - Purpose
B-1 Thirty-Day Field Test Data Sheets Record control rcom data
B-2 Gaseous Emissions Data Record Gaseous Emissions

Analyzer data

B-3 Nozzle 3Iize, Qp and AH Calculations Calculate nozzle size,
flow rate, and AH for
Method 5 Test

B-4 Response Time for Continuous Continuous menitor certi-
Instruments fication

B=-5 Zzero and Calibration Drift (24 hr) Continuous monitor certi-
fication

B-6 7ero and Calibration Drift (2 hr) Continuous menitor certi-
ficaticn

B-7 Accuracy Determination (NOX) Continucus monitor certi-
fication

B-8 Calibration Error Determination Continuous monitor certi-
fication

55 KVB 6017-1216



Figure No.

Title

Purpose

B-9

B-10

B-11

B-12

B-13

B-14

Analysis of Calibration Gas Mixture Continuous monitor certi-

Particulate Calculation Sheet

Stack Data

Particulate Emission Caculations
Velocity Traverse

Liguid or Solid Fuel Calculation

56

fication

Calculate weight of solid
particulate catch

Record volumes, tempera-
tures, pressures of Method
5 control unit.

Calculate particulate em-
mision factors

Record temperature and
velocity profile of stack

Calculate stoichiometric
properties of fuel

KVB 6017-1216



Figure B-1l.

THIRTY DAY FIELD TEST DATA SHEET

XVB,

Inc.

Site

Fuel

Test No.

Date

Time

Load

Test Description

Windbox, in. H.O

Furnace, in. H.O
C4

Overfire air, in. H_ O
&

Boiler exit, in. H.O
4

Economizer exit, in. H.O
4

ID fan inlet, in. HO
<

Steam flow, kprh

™

Time/
Integrated steam flow k lbs

Air flow indic.

Superheater outlet temp. °F

Flue gas temp,
economizer inlet, °F

Flue gas temp,
economizer outlet, °F

Temp F.W. economizer
outlet, °F

Feed Water Control, %

Temp F.W. heater, °F

F.W. economizer inlet, °F

Steam pressure, psig

Fuel feed

Overfire air damper

F.D. fan

F.D. fan damper

I.D. fan

I.D. fan damper

57

(continued)
Data Sheet 6017 -26

12/12/78
KVB 6017-1216



Figure B-1l. (Continued)

THIRTY DAY FIELD TEST DATA SHEET

Page 2

Test No.

Smoke Indicator Chart

Rotary speed

Spill plate setting

Grate speed

Overfire air damper,
% open

Fuel flow, Time/lbs

Flame observations

Bed thickness

General furnace
appearance

Clinkers

Ambient air temp, °F
& F.D. fan inlet temp.

Comments:

58

Data Sheet 6017-26
12/12/78
KVB 6017-1216



Figure B-2.

Low Nox Control Method

KvB, INC.

GASEQUS EMISSIONS DATA

Date

Engr.

Unit No. Location
Fuel Capacity
Unit Type Burner Type
1. Test No.

2. Time

3. Load

4. Process Rate

5. Flue Diam. or
Size, ft

6. Probe Position

7. Oxvgen (%)

8. NOx (hot)
read/3% O2 (ppm)

9. NO (hot)
read/3% o2 {ppm)

10. NO, (hot)

read/3% O. (ppm)
A

11. Carbon Dioxide
(%)

12. Carbon Monoxide
(ppm) uncor/cor

13. Opacity

14. Atmos. Temp.
(°F/°C)

15. Dew Point Temp.
(°F/°C)

l6. Atmos. Pressure
(in. Hqg)

17. Relative
Humidity (%)

59

Data Sheet
6015-23
9/29/78
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Figure B-3.

HP-67 Keyed Calculation Sheet
NOZZLE SIZE, Qn and AH CALCULATIONS

Test No. Date Location

Unit No. Puel Sampling Method

Crew: Engr. Techs.

DATA N

constants Lay Actual Conditions Key

Pitot Factor, Fg (STO 1) Meter Temperature, Ty (°F) (STO 3)

Orifice Factor, J (STO 2) Barom. Press., Pp,, (in. Hg) (STO 6)

Orifice Dian., Do (in.) (STO 1) Static Press. Diff., AP, (iwg) (STO 7)

1deal Meter Flow, Qn (ACTM) (STO 4) Nozzle Temp., T, (°F) — __t(sTO B)
Stack Vel. Presz., 4p (iwg) (STO 9)

NOTE: TO RECALCULATE IDEAL NOZZLE SIZE, Gaseous Stack Composition

RESTORE DATA IN REGISTERS 4 THRU 8, CLEAR
% Ho0 (%) ENTER

. 2 ———

gmmnsmnsazo.\oz,and\coz ‘0, dry ) ENTER
S COy dry \)

IDEAL ROZZLE CALCULATION

(A} Ideal Nozzle Size, Dn (Zdeal) inches

METER FLOW RATE AND ORIFICE PRESS. DIFF. CALCULATIONS

Actual Nozzle Size, D inches

n{Actual)

(C! Actual Meter Flow Rate, Q,(Ac:ual)

(RCL 7) Orifice Press. Diff., AH to obtain Qm(a:;ual) iwg

NOTE: To Determine Qm and AH for Other Actual Nozzle Size,

for AH.

ACFYM (on meter)

Key in Dn(actual)s Press C for Qm' then RCL

For one Dp(actyal) ¥ith Changing Stack V!loca.ty Pressure (8p) and Nozzle Temperature (’1‘ )

(It is not necessary to restore data in registers 4-8 for these calculations)

4p (ENTER) Tn (E) QOn (R/S) AW’
{iwg) (*r) (ACTM) {iwg)
EQUATIONS
T 50 - 10

- P
(1) M =125 (4800, «00) 428 (/1S mle) (2) u.-n‘( i )o}—‘ ™ L9 (1/1b mie)
(3) AR E Ry (in. of water) (ll) v, sz, /& (T, + o nn": '-_. (2 uin)
5) o, Quc10aa1) T ¢ 4601 13.6 2 (828473 23570 ¢ o sor)

- R *——z- 3 (ACrw)

(- o mo/0mer, « w0 7 1020478 w73 ¢ (r, o s60) - 268 m, O (10aany!
.
(6) °.raas; = TG ta.) (7) Gircenat) * Va O (actuey)1/183.35 e
8 A 1 ﬂ + 460)(1 - » B _0/100) (13.% ‘”)
( ) % - cr | 4607 (136 Py & .x Rt tcaume i - e, )
1 « l.a vnare n = number of iterations to obtain ANg tan - an)
8.t. i-1 i < 0.001
™ 2
\ 1-1
%8 n,13.6 9

(g) o, - = % Bar in. of watar)

2.3 ¢ 3
uursn:’% (T, * 460} -nce.i‘ LA

N

8]

KVB 6017-1216
XVB 6015-25 (Rev. 1)
12/13/78
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Figure B-4.
KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUQUS INSTRUMENTS

Date of Test

Span Gas Concentration ppm

Analyzer Span Setting Ppm
1l seconds
Upscale 2 seconds
3 seconds
Average upscale response seconds

1 seconds

Downscale 2 seconds
3 seconds
Average downscale response seconds.
System average response time (slower time) = seconds.

% deviation from slower _|average upscale minus average downscale % 100% =
system average response slower time

-

Data Sheet 6017-35
40CFR60/App. B
7/1/77

KVB 6017-1216
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Figure B-5.

KVB |
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (24-HOUR)

Date Zero Span Calibration
and Zerxo Drift Reading Drift
Time Reading {AZero) (After Zero Adjustment) (ASpan)

Zerc Drift = [Mean Zero Drift* + C.I. (Zero) ]
+ [Instrument Span] x 100 = .

Calibration Drift = [Mean Span Drift* + C.I. (Span) ]

+ [Instrument Span] x 100

*Absolute Value

Data Sheet 6017-34
40CFR60/App. B
1/1/77
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€9

STCTI-LTO9 €AM

MONITOR PERFORMANCE TEST DATA SHEET

Engineer
ZERO AND CALIBRATION DRIFT (2 HOUR)

Data Zero Span Calibration
Set Time Zero Drift Span Drift Drift
No. Begin End Date Reading (AZero) Reading (Aspan) (span-Zero)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Zero Drift = [Mean Zero Drift* 4+ CI (Zero) ] ¢+ [Span] x 100 =

Calibration Drift = {Mean Span Drift* + CI (Span) ] # [Span} x 100 = .

*Absolute Value.

Data Sheet 6017-33
40CFR60/App. B
1/1/11

gAM

*9-g 2anbta



14

TZI-LT09 €AX

n

=]
z

MONITOR PERFORMANCE TEST DATA SHEET

*L-g 8xnbrg

g

Engineer
ACCURACY DETERMINATION (Nox)
Reference Method Samples
Date NO_ No_ NO_ No_ sample | Analyzer l-tiour pifference
®

Test and Sample 1 Sample 2 Sample 3 Average hverage (pp:é pom) NO
No. Time (ppm) {ppm) (ppm) (ppm) ® x
1

2

3

4

5

6

7

8

9

Mean reference method Mean of
test value (Nox) the differences
958 Confldence intervals = + ppm (NO_)
Mean of the differences + 95% confidence interval _
Accuracles = Mean reference method value x 100 = —_— ‘Nox)
* Explain and report method used to determine integrated averages

Data Sheect 6017-32 40CFRGO/App. I
2?2/



Figure B-8.

KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION

Calibration Gas Mixture Data

Mid (50%) em High (90%) ppm

Calibration Gas Measurement System 1
Concentration, ppm Reading, ppm Differences, ppm

4

Wlo|vwlonlwvw]a&alw]vw]l -~

[
(o]

[
[

[
LY

[
w

[
o>

—
v

Mid High

Mean difference

Confidence interval + +

. 2
Mean Difference™ + C.I.
i i = " : T %
Calibration error Average Calibration Gas Concentration x 100 *

lCalibration gas concentration - measurement system reading

2Absolute value

Data Sheet 6017-31
40CFR60/AppP. B
. 7/1/77
65 XVB 6017-1216




Figure B-9.

KVB
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ANALYSIS OF CALIBRATION GAS MIXTURES

Date: Reference Method Used:

Mid-Range Calibration Gas Mixture

Sample 1 PPm
Sample 2 : ppm
Sample 3 _ppm
Average 'PPm

High-Range (span) Calibration Gas Mixture

Sample 1 _ppm
Sample 2 _ppm
Sample 3 ppm
Average ~__ppm
‘Data Sheet 6017-30
66 40CFR60/ApPP. B

7/1/77
KVB 6017-1216




Figure B-10.

Test No.

PARTICULATE CALCULATION SHEET

Date

Box No.

Test Description

Sample Probe Position

Location

Test Crew

Dry Gas Meter Vol.
Final

Initial
Total

(££3)

Impinger Water Vol (ml)

2

3

S. Gel Total

Final

Initial

A Vol

Beaker No.

Filter Blank
No. No.

Date
Weighed

Tare

Wt.

o ln|dlw -

Avg

Bottle No.

Impinger

Content (Water)

Probe
(Acetone)

Probe
(Water)

Cyclone
(Acetone)

Flask
(Bry)

Rinse (ml)

“2te Weighed
or 250 Bake

Final 1

Wt. 250 2

[\ Y (V, ] P [V}

Avg

Residue wt
Fggal 250-Tare

Date Weighed
or 650 Bake

Final 1

Wt. 650 2

6
b |w

Residue Wt
Final 650-Tare

Comments:

67

Data Sheet 6002-3

KVB 6017-1216




Figure B-11l.

KV B. INC. Test No.
STACK DATA Engr.
Date Location Unit No. Fuel
Load K#/hr or MBtu/hr Filter No.
Sample Box No. Meter Box No. Probe No. Probe Length
Filter Heater Setting Remarks
Probe Heater Setting Final Meter:
Stack Moisture % 2 “eRer: —
Ambient Temperature ofp di Initial Meter:
Nozzle Diameter in, 9iém.
Atmospheric Pressure in.Hg
Weather
Stack Gas Pressure, Ps iwg
Abs. Stack Press., AP=P_+407= iwga
Stack Gas Sp. Gravity, &s n.d.
Stack Area, As £t2
Time Vm AP H ]
Meter | Vacuum | Pitot |Orfice | Stack Impinger Filter | Meter
Volume | Gage Tube |Pressurg Temp. Temperature Box Temp.
Reading| Reading|Pressur¢ Diff Temp.
. ) Qut In
(CF) (iwg) (iwg) (°F) (°F) (°F) (°F) (°F) (°F)
|
|
—
Total S ]
hvg. | OF
+ 460
Ts= OR
60-13
11/20,75

68 ) KVB 6017-1216



HP-67 KEYED CALCULATION SHEET*

Figure B-12. PARTICULATE EMISSICN CALCULATIONS
Test No. Date Location Engr.
nit No. Fuel Sampling Train and Method
pitot Factor, Fs -83 Barometric Pressure, Pb in. Hg
aISTO 0)
pot. Liguid Collected, V1 ml Total Particulate, M -m gm
(STC 1T STO
felocity Head, AP iwg Stack Temp., Ts °F Stack Area, As ft2
STO
sample Volume, Vm ££3 Stack Press., Psg iwg Excess O_, XO_% %
(STC 6) (STO 7) 208
wrifice Press. Diff., H iwg, (Flue Gas Density/Air Density) @ Tg, Gs n.d.
(STO A)
sample Time, 8 min Nozzle Dia., Dn in. Meter Temp., T °F
(STO C) —TST0 D)
select Fe 0il (a) Gas (B) Coal (C)}| Other:
sC l-‘eet:/lO4 Btu 92.2 87.4 98.2 (2)
pPress (E) if meter is not temperature compensated.
1. Sample Gas Volume Vmstd = 0.0334 Vm (Pbar + H/13.6) SCF
2. Water Vapor sztd = 0.0474 vlc‘ SCF
3. Moisture Content Bwo = Eq. 2/(Eq. 1 + Eg. 2) N.D.
i. Concentration a. C = 0.0154 Mn/vmstd grains/DSCF
-6 ~T
b. C = 2.205 x 10 Mn/Vmstd 1b/DSCE
c. C=Eg. 4b x 16.018 x 103 grams/DSCM
§. Abs. Stack Press. Ps = pbar x 13.6 + Psg in. w abs.
6. Stack Gas Speed Vs = 174 Fs vVAPTs :Pl—;l x ng_Q ft/min
530 Ps .
7. Stack Gas Flow a. Qsw = Eg. 6 x As X T— X ——= WSCF/min
Ts 407
Rate @ 70°F .
b. 0sd = Eq. 7a x (1. - Eq. 3) DSCF/min
8. Material Flow Ms = Eg. 7b x Eg. 4b x 60 lb/hr
9. x02 factor onf = 2090/ (20.9 - xoz%) N.D.
10. Emission a. E=Eg. 4b x Fe x Eq. 9 1b/MMBtu
b. E = Egq. 4c x Fm x Egq. 9 x 1000 ng/joule
14077 x Ts(Vm + Vw
ll. % Isokinetic I = 0 ( std std) .

BszxPsan2

*1f calculating by hand:
Convert Tg and Tp to °R

L
2)
3)

Multiply EQ 1 by 530/Tp(°R) if meter not temperature compensated.

F, = 2.684 x 1073 x Fe

69
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KVB, Inc. .
Figure B-13.
VELOCITY TRAVERSE
< aject: Test Description:
Late:
Location: ; Stack Cross Section
Unit: L4
Test: Personnel: __-:
Fuel: T
Barometric Press. (in. Hg):
Absolute Static Press. in Stack (in. Hg): (Pg) , ‘
Pitot Tube Coefficient: (cp) :
2 |
T AP v T
V_ = 85.48 C -_— Ti 117
s P PSMS ]
{
I
Velocity. 05
Traverse Point Head Gas Temp. Gas Temp. Molecular | Velocity Conc.
Time Port Depth {in. HZO) (°F) {°R) wWt. (ft/sec) (% Dry)
A 2 ‘
7
R
-
-—-—d
/
70 Data Sheet KVB 6002-13 XVB 6217~



Figure B-14.

KvB

Test NoO. Date location Unit No.

Fuel Fuel Sample lo. Fuel Sample Point

LIQUID OR SOLID FUEL CALCULATIONS

(£) (CL REG), (f) (PeS), (f)(CL REG), Load data card, then PGRM card (both sides)

*Input HHV (Btu/lb) « (A)

*Input wt § C . (R/S)

*Input we \ H . (R/S)

*lnput wt \ S . (R/S)

*Input wt 4 O , (R/S)

*Input wt A N , {R/S) = decimal point blinks after

pressing: item t1 displayed

1. Dry stoichiometric moles flue gas/lb fuel =
(One may proceed to items 9, 17, or 18 by pressing (f) (A), (E). or
entering MW and pressing (B), respectively.)

- . e m w w m e w e e oW oEm oW ow oe om = = ® - o= = =

*Input wt § Hzo~in fuel (0 if none)

[{3] 2. Moles Hzo in flue gas/lb fuel

{(R/S) 3. Total moles of flue gas {(stoichiometric)/lb fuel
({R/S) 4. Dry volume/wet volume

(R/S) S. Volume % H20 in flue gas

(R/S) 6. Volume % coz. dry in flue gas

(R/S) 7. so2 (ppm by vol.), dry at stoichiometric

(R/S) 8. NO (ppm by vol.), dry at stoichiometric

(£} () 9. Stoichiometric air/fuel ratio (lb air/lb fuel)

(Before items 10-16 may be determined, items 1-9 must be completed.)
(D) - 20.95 displayed

*Input measured vol. % 02 for o2 correction

Gas moles at % 07 _ 20.585
Gas moles, stoac. 20.93 - ¢ 0,

(R/S) 11. Dry moles flue gas/lb fuel at o,

(R/S) 10.

(R/S) 12. Vol. ¢ €o,, dry at % 02

(R/S) 13. SO2 (ppm by vol.) dry at \ 0,
{R/S) 14. NO (ppm by vol.) dry at ¢t 02
(R/S) 15. Vol. % azo at t O,

(R/S) 16. Percent Excess Air

(decimal pt. blinks)

- w w m e e e m e w W e @ W Em e om W W o o m o W Em oeew e e . .- ae® "= = =

{(RCL) (2} {(E) 17. Converts item 1 to SCF dry flue gas at ltoich/106 Btu =

- . Em e m Em w = 4 e e e wm e m Em e o e e e oa m @ W e e W W W ® W W M e A .- e = e = - = =

a. *Input MW, (B), program calculates K (1b/106 Btu = ppm/K)
(MW = 46 for NOx, CO = 28, HC = 16, SOx = 64)

1. *Input measured ppm at 3% O,, dry, (R/S), program calculazes 1/10% Beu.
2. (Optional) No input, (R/S), program converts lb/lO Btu = ng/J
3. Repeat steps (1) and (2) as necessary.

b. *Enter next value of MW, complete step (a) followed by steps (1), (2), and
{3). Repeat for all species desired.

" K for 1b/10° Btu
NOx 46
co 28
HC 16
SOx 64
*Indicates input is required Data Sheet 6015-19

Revised 7/6/78
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KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

24000
CALIBRATION ERROR DETERMINATION .48 2 0 1979
Calibration Gas Mixture Data
Mid (50%) /2 C ppm High (90%) 2 Z¢ ppm
MOy plorliys-r - Tece? Series /0
{ < .
Calibration Gas Measurement System . 1
Run # Concentration, ppm Reading, ppm Differences, ppm
1o O o o
2 N ) I o 4 o )
3In ) o o
4 M 23¢ 2 24 =
5 /. Vi / z 0 / / 4 / -
6 7 2« 2.5 A
T At /20 /) Led o
8 o o Y e
i 120 [ 2e> <
0 2 < L5 LS
11 229 24/ 7
12 M [2n 123 S
13 4 234 29 7
14 p 0 2 2
15 H 234 242 S
Mid High
Mean difference P B
Confidence interval +35r +/.
2
Mean Difference™ + C.I.

. . A
Calibration error = Average Calibration Gas Concentration x 100 4(3 ¥
1Calihration gas concentration - measurement system reading

Absolute value

Data Sheet 6017-31
40CFR60/ApPP. B
/Y/17
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KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION

——Tw
s

-

Calibration Gas Mixture Data

Mid (50%) _/ OX% pom- High (90%) [)_E_g‘&—
(7 Aara -'/'/,:7 ‘v - Morbs T 200n
Calibration Gas Measurement System ) 1 e
Run # Concentration, ppm Reading, pem™ 94 Differences, prm
i oo O c 2D
2 Ay (DY - /o7 >
3 o o > )
4 U 1787 LS K
5 M 107 /DY > ’
s A 12.6% 17 Y
L LO% %49 -
B o 17 2 P
9 At Y g, g . ! -
10 O o o oo
1Y 1 7.4 4
12 4/ /0.9 9.9 f .
13 ey 174 4
4 o o o o
15+ 12.& /24 rd
Mid High
Mean difference Nal& ,28

Confidence interval

C+.07 +.20

2
+ C.1.
Calibration erxor = Mean Difference c.1 x 100 [.,3 ) 2:,'L LY

Average Calibration Gas Concentration

1Calibration gas concentration - measurement system reading
2ltbsolnte value

74

Data Sheet 6017-31
40CTR60/ApPP. B
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KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION MAQ 20 1979

Calibration Gas Mixture Data

Mid (508) SO ppm High (90%) 7D ppm

el /47.'ﬂ 47704_ - ;44:7,(///;-&_ Pl = 2o

Calibration Gas Measurement System

Run # Concentration, ppm Reading, ppm Differences} pPpm
1 > & o

2 <Do 2] /e

3 o) o) o

4 Fo0o yAZ) | o

5 s o $gi” /S

6 Zel?) G000 o

? S20 «“Fo 2.0

8 o > <

4 S3o 7245 23"

10 o 5 o

11 780 %o a2

12 522 w4 25 e

13 P2 2 £ 20

14 O o )

15 Z00 £fo )

Mid High

Mean difference 120 & o
Confidence interval . ' +7./ *p f
Calibration eryor = Hean bifference’ + C.1I. x100 4§ v /<

Average Calibration Gas Concentration

1 . . . f
Calibration gas concentration -~ measurement system reading

2Absolute value

Data Sheet 6017-31
40CTR60/APP. B
73/
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KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION MAR 2 O 1979

Calibration Gas Mixture Data

S,
Mid (50%) 5._:5)__-;-? High (90%) j'%_:;{‘i-
C’-, /-/rm 47.?",' - Zt’c‘/;;ﬂffr- /(“./od'f SO0 3
——— —
Calibration Gas Measurement System 1
Run # Concentration, epmr % Reading, ppe- '/‘ Differences, spmnr
1 0 — —
2 4, s, 0 ' 5, . .2
3 - - -
il 2 7.2 o)
S &t 5.0 S = A
€ /7 g, 3 G, 4
7 M L, O <. .22 7
8 o» -_— - -
9 Ay 0 T 2 .
10 .2 - - -
il 24 9,12 9.3 o
12 a1 42 T L
13 # 2.3 9.4 /
15 H &r. 9.4 Y
Mid High
Mean difference o LN s
Cenfidence interval _ ' +. 06 +.07
2 ~
Calibration error = Mean Difference™ + C.I. x 100 {( v /Y 8

Average Calibration Gas Concentration

lalibrgtion gas concentration - measurement system reading
2Absolute value

Data Sheet 6017-31
40CFR60/App. B
/1/77
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9TTTI-LTOO €AY

MONITOR PERFORMANCE TEST DATA SHEET

Engineer
ZERO AND CALIBRATION DRIFT (2 HOUR)
N2 Mo s

Data Zero ~ Span Calibration
Set Time Zero Drift Span Drift Drift
No. Begin End Date Reading (AZero) Reading (Aspan) (Span-Zero)
LS7ART 000> 3-1y-79 () - 274 - -
2 /2000 -2 2 233 / 4/
3 / 4nis 3 - 2 — 230 -3 -2
4 /bow " -4 - 3 270 - |o -7
5 Y - 5 2 2/% ~ 4|
6 2000 M -8 -1 27 - R
1 sreer 029 zZ - A7 ®) — 234 - -
8 L2200 o o 13y o o
9 LY l / 234 O -
10 (60O 3 2 230 4 - (
1 1600 i Y 7 23720 42 o)
12 <50er /000 2-19-29 O - A — —
13 (200 ' O o 258 t o a4
14 22 2 Z3 35 24 3 + 5 4V
15 SN W 4y /.0 229 - - U

Zero Drift = [Mean Zero Drift* /. 40  + CI (Zero) _. 6’ ) %+ [Span] x 100 = ,FFf °h.

Callb)!“afion Drift = (Mean Span Drift* 2.73 + CI (Span) !’~"".‘L ] + {Span] x 100 = /. &8 %,

*Absolute Value.

SIRLT

J§Cc>
S MO
/e 0
YO0

9]

.-
Data Sheet 6017-33
40CFR60/App. B
/1711

c
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MONITOR PERFORMANCE TEST DATA SHEET

Engineer
ZERO AND CALIBRATION DRIFT (2 HOUR)
s fongdr

Data Zero Span Calibration
Set Time Zero Drift Span Drift : orift
No. Begin End Datg‘ Reading (AZero) Reading (Aspan) (Span-Zero)
! Starf Vidded J-45-79 /% - /728 - -
2 _[eeo g 45~ 79 o9 -0/ /7.8 & -0/
3 LYoo T 4729 o9 o 7Z o o
4 Y 5 I-45-29 2.9 o /2.8 o o
5 oo F-157-79 29 Y /2.8 o 0
6 e oo J-4-729 2.9 o /7.8 o o
? Sfar? poo k-9 * o - /28 ~ - =
8 (Foo J-16-79 o o /77 -/ -~ | <
5 oo 3-/679 0 o /26 —.7 - ! @
10 _#o2 3-% -79 o o /26 o 0
- &0 346 - 79 Vi 0 (7.6 o o
12 stort w0 2-/7-29 o - /7.8 - -
13 ) 3-19- 79 o Y /2.8 o o
14 fioo F-19-79 o ) /7.6 -2 - &
15 oo 2-/9-79 o o /2.7 t./ 4/

Zero Drift = [Mean Zero Drift* + CI (Zero) ] + ISpan) x 100 = 0% .

calibration Drift = [Mean Span Drift* .2¥% + CI (Span) __, 074 ) + [Span) x 100 = _.L¥G5

*Absolute Value, : .

X % o recore/es
% /foo 3-19-79 17 o /7,7 o 0
7 looo 3-20-79 o o /77 o fgggnggz\egpff’;?-”
8 1200 d-20-179 0 V7 /7,7 o 2/1/11
9 400 2-20.79 0 o /7.8 7./ 4.1
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MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (2 HOUR)
D Swslrerisr o F

Engineer

Cer AN AT

Data Zero Span Calibration

Set Time Zero brift Span Drift Drift

No. Begin End Date Reading {AZero) Reading (Aspan) SSpan-Zero)
iyan1 L2412 bor

1 sfor/ fooo F-/5- 79 o - Foo - =

2 /2o A o o E96 -4 -4

3 /422 . -5 -5 892 -4

] /600 -3 12 595~ 73

5 /foo 4 -3 o 897 12

6 oo . ‘ o 13 Fo2 75

1 Sart /fooo Jl6 79 o - Yoo - -

8 looo - o o Jo2 7.2

J /Yoo o o Foo -2

10 Moo ~ -2 2 Yoo o

11 /80 -2 o Joo o

12 star# Jooo 3-19-79 o - Goo - -

13 fPoo - -4 -4 05 75

14 V(L4 = 72 Yo7 -

15 Moo | ~6 -4 Yoo -3

Zero Drift = [Mean Zero Drift* Z -1/ + CI (Zero) /2 ~ :

Calibratidn Drift = [Mean Span Drift* ) %3 + CI (span) , /%2( ) + [Span) x 100 = 3

*Absolute Value.

] + [span] x 100 = ,/.gﬂ .

3-19- 79 Nz 7 700 o
J/a,/ /aaa 3 -20 -719 o — qaa — Data Sheet 6017-33
oo : o O 89& —q 40CFR60/App. B

/oo

gAM
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MONITOR PERFORMANCE TEST DATA SHEET

Engineer
ZERO AND CALIBRATION DRIFT (2 HOUR)
C% Kwalesvee
Data QZero Span Calibration
Set Time Zero Drife Span " prift Drift
No. Begin Date Reading (8Zero) Reading (Aspan) . (Span-Zero)
1 syner /00 3//5" b A _ G.279 —
2 200 G o - 27
2 L42e g2 #.20
4 /6060 g/ - ,] D
5 1§00 7.0 - ,10
6 2000 G e 3
1 sraer __/pp O 3/16 727 —
8 (200 7.27 )
9 (Y00 .77 o
10 [6oo 4,27 )
11 [ foo v T2y - Loz
ugﬁmr /006 ?//‘i 5,77 —
13 (200 527 2]
14 /400 7.27 A
15 x-r-3 v G.27 o
Zero Drift = [Mean Zerao Drift* + CI {Zero) )} + (Span) x 100 = AJA

Calibration Drift = (Mean Span Drift* 039 + cI (Span) ,Q47] ) # ISpan] x 100 =(". 7 3 /&
*Absolute Value.

e

STHRT

/-‘:14("’
S0 0

/ :ﬁ:«l? e}

/ 7 LD

3/11
3/;3_ ¢

R

Y
AR

»

O

gAM

Data Sheet 6017-33

40CFR60/App. B

1/1/17



KVB

Engineer
MONITOR PERFORMANCE TEST DATA SHEET
2ERO AND CALIBRATION DRIFT (24-HOUR)
Cylrwdcr Ne. AKL"%']?
Date Zero span Calibration
and Zero Drift Reading Drift
Time Reading ({AZero) (After Zero Adjustment) {ASpan)
31479 roc___ O - 4 -
27 sroo o o 227 3
Yt P20 - 2 226 2
P l(‘,éo Z Z ; 3'7 2
’:’/:. A U - 23 5’ [
Yie ynse =L -2 z2 Y |
Sop Irce 2 - 5 2L Z
22!  Jjooo -2 -2 224 */
Zero Drift = [Mean Zero Drift* - /! + C.I. (Zero) __/.L¢E;]
: [Instrument Span) x 100 = _ /(8 .

Calibration Drift = [Mean Span Drift* Z.;iﬁ + C.I. (Span) g2

-~

+ [Instrument Span] x 100 =
~ibsciute—Value

3
/

/1 -

81

Data Sheet 6017-34
40CFR60/2pp. B
7/1/77

XVB 6017-12186



KvVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZEROD AND CALIBRATION DRIFT (24-HOUR)

CC2  Jrslrum.
Cyé. W AAL-/827
Date Zexo Span Calibration
and Zero Drift Reading Drift
Time Reading {AZexo) (After Zero Adjustment) (Aspan)
Jly-79 teeo O - /728 J -
J15-74 __1e00_ O o (7.8 o
2- 479 tooe =/ -/ /8.2 £ 4
Z12°79 to00 O 0 /28 o
S f-76 o000 O o /7,?5' -,
\7 /- 79 jooc O 0 /B2 £y
Fe-79_roec O o /7.8 o
2-21-20  [foeo O 0 /7.8 &
Zero Drift = [Mean Zero Drift* L0014+ C.I. (2zero) _ 2:& 1
¢ [Instrument Span] x 100 = A0 . o< =T
Calibration Drift = [Mean Span Drift* /<7 + C.I. {Span) (63 ]
¥ [In;tmmht Span] x 100 = WY PP
*Absolute Value ' '
r ¢ﬂ-lﬁb/arf9bg! 2w 2-20% 429&4%&?

82

Data Sheet 6017-34
40CFR60/2pPP. B

1/3/77
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KVB |
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (24-HOUR)

ECE  Jwstr
S/ ¥ A4 Sl

Date Zero Span Calibration

and Zero Drift Reading Drift

Time Reading (AZero) (After Zero Adjustment) {Aspan)
AL o - Foo —
JaL- 28 - o o) G 74"
2-/6-79 -+ o o Yoo o
317-74 ~ A 14 o 7. 7
3-18-79 " 4 o £92 -8
2-/9-29__ " g 15 725 s~
3979 " 7 o 728 78
g 2179 " g g To4 L4

Zerc Drift = [Mean Zero Driftt* }.71 + C.I. (Zero) .91 )
# {Instrument Span] x 100 = 0,23 .
Calibration Drift = [Mean Span Drift* _ 5.7 g + Cc.I. (span) _2.60 ]

¢+ [Instrument Span] x 100 = .29 .
*Absolute Value

Data Sheet 6017-34
40CFR60/App. B
/71/77
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KVB |
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (24-HOUR)

? 525 <424J79T

Date Zero Span Calibration
and Zero Drift Reading Drift
Time Reading (AZero) (After Zero Adjustment) (Aspan)
2-/4 -7 oo o VA4 227 -
T 723 .02
2/ o g oo - .17
il B 2.2.° -.c2
4
T e 9.2 - .07
D s 9.29 (=)
WA AR 4o - .37
V4
22l seo0 %20 £.ez
Zero Drift = {Mean Zero Drift+* + C.I. (Zero) ]

¢+ [Instrument Span}] x 100 = D”A' .

O

-

Calibration Drift = [Mean Span Drift* _, ]J]/ _+ c.I. (Span) _/3 g
% [Instrument Span] x 100 = _2, 4 7.
*absolute Value

Data Sheet 6017-34
40CFR60/APP. B
7/1/77
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KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUOUS INSTRUMENTS

NO % e
4”4///@(,

Date of Test MAR 2 0 133

Span Gas Concentration ppm

Analyzer Span Setting ppm

1 _ 5o F seconds

Upscale 2 2. seconds
3 ST seconds

Average upscale response S, 4’ seconds

———————

1 573 seconds
Downscale 2 2O seconds

3 . O seconds

Average downscale response =S / seconds.

System average response time (slower time) = <3~ seconds.

system average response ‘slower time

. : J4
% deviation from slower .[average upscale minus average downscale] x 100% = 7, 2 /

Data Sheet 6017-35

40CFR60/ApPP. B
/1/77
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Engineer

MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUOUS INSTRUMENTS

COp Aga /7?,,,

Date of Test MAR 2 O 19 l"E

. 7
Span Gas Concentration /7 & —ppm-
a— ‘—o

Analyzer Span Setting 79

1l ‘/ 4 seconds

Upscale 2 3. f seconds

3 é/ Z- seconds

Average upscale response $[. Z_ seconds

3. seconds
Downscale 2 5: o seconds

3 €/ Z seconds

Average downscale response % i seconds.

System average response time (slower time) = 4/ [ seconds.

% deviation from slower _laverage upscale minus average downscal
system average response slowexr time

e] x 100% = M

Data

Sheet 6017-35

40CFR60/ApP. B
Y/

86

XVB 6017-1216



KVB

Engineer
MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUQUS INSTRUMENTS

Date of Test f\"QR 2 G 1979

Span Gas Concentration 9Ioo ppPm
Analyzer Span Setting g2 pptt 7%
R

1l Z7 seconds
Upscale 2 77 seconds
3 95 seconds

Average upscale response 7.& seconds

1 _9¢ seconds
Downscale 2 Z )= seconds

3 Sz seconds

Average downscale response af §~ seconds.

System average response time (slower time) = z,:é" seconds.

% deviation from slower _jlaverage upscale mnus.average downscale x 100% = /7%
system average response slower time : _—

Data Sheet 6017-35
40CFR60/App. B
/73777
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Engineer
MONITCR PERFORMANCE TEST DATA SHEET

Oz Iusir.

RESPONSE TIME FOR CONTINUCUS INSTRUMENTS

Date of Test MAR 2 0 1979
%

Span Gas Concentration _ % 3 ppm
e,
Analyzer Span Setting _ .Z 273 ppm

1 /& seconds

Upscale 2 0 seconds

3 /2.2 seconds
Average upscale response /0. [ _seconds

1 9 seconds

Downscale 2 /O seconds
3 /& seconds

Average downscale response _ %, 9 seconds.

System average response time (slower time) = 101 seconds.

% deviation from slower _|average upscale mnus.average downscale x 100% = CZ
system average response slower time o

Data Sheet 6017-35
40CFR60/AppP. B
/17717

88 KVB 6017-1216
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MONITOR PERFORMANCE TEST DATA SHEET

ACCURACY DETERMINATION (NOx)

Engineer

s

9TZTI-LT09 €AY

' Reference Method Samples
pat NO NO NOx NOx Sample Analyzer l-tour Difference
ate x X Average {(ppm)* {(ppm)
Test and Sample 1 Sample 2 Sample 3 Average NO NO
No. Time 2 J(Lz"BL > 3£,%ng 2 (ggm) 2 (EPT‘/LA 2{%)(11 272 x?
I-19- 79
1 P /98 /97 o/ /99 v, g
/7 7
N AN Y Foo Fo2 200 /9.2 8
3-/9- 79
3 P /97 Loy /77 /99 /97 o
3-/9 -79
4 ) 755 - /78 co/ lfoo /75 7
/97
s P | e /9 /92 /98 Pot g
3-19-79
6 Jrps /96 8g 88 9/ il 23
F-/q-77 -
! /55 87 /73 o8 /97 /8 g
8 F-19-79
1765 /74 Grobiers oo /9 7 /95 7
T-7- 77 ‘
> (855" 77 /9/ /58 /92 88 4
/725
Mean reference method /9 Mean of
test value (Nox) the differences g/
95% Confidence intervals = + 44622 ppm (Nox)

Accuracies =

Mean of the differences + 95% confidence interval

Mean reference method value

* Explain and report method used to determine integrated averages

x 100 = 7 & Z % (NOX)

Data Sheet 6017-32

40CFR60/App. B

/17717

gaAMN
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App.B

PXRFORMANCY SPICIFICATION 3 —PrRFORMANCE
6PECT TIEY D BFECIFICATION TEST PRO-
CIDORES For MONTTORS OF 8Os AND NO2z
FROM STATIONARY SOURCEE

1. Principle and Applicability.

1.1 Principle. The concentration of sulfur
dioxide or oxides of unitrogen pollutants in
stack emiscions s messured by a continu-
ously operating emission messurement sys-
tem. Concurrent with operstion of the con-
tinyous monitoring system, the pollutant
concentratiors are also measured with refer-
epce methods (Appendix A). An average of
the continuvous monitoring system data s
computed for each reference method testing
period and compared to determine the rels-
tive accuracy of the continuous monitoring
syatem. Otber tests of the continuous mon-
itoring system ars also performed o doter-
mine calibration error, drift, snd response
characteristics of the system.

132 Applicability. This performance spec-
ification is applicable to evaluation of con-
tinuous monitoring systems for messurement
of nitrogen ozxides or sulfur dioxide pollu-
tants. These specifications contain test pro-
cedures, installation requirements, and data
computation procedures for evalusting the
acceptability of the continuous monitoring
systems.

2. Apparatus.

2.1 Calibration Gas Mirtures. Mixtures of
nown concentrations of pollutant gas tn &
diluent gas shall be prepared. The pollutant
gas shall be sulfur dioxide or the appropriate
oxide(s) of aftrogen specified by paragraph
4 and within subparts. For sulfur dioxide gas
mixtures, the diluent gas may be air or nitro-
gen. For nitric oxide (NO) gas mixtures, the
dilJuent gas ahall be oxygen-free (<10 ppm)
nitrogen, and for nitrogen dioxide (NO,) gas
mixtures the diluent gas shall be air. Concen-
trations of spproximstely 50 percent and 90
percent of span are required. The 60 percent
gus mixture iz used to set azd to check the
spsn and is referred to a8 the span gas.

22 Zero Gar. A gas certified by the manu-
facturer to contain less than 1 ppm of the
pollutant gas or ambient air may be used.

23 Equipment for measurement of the pol-
lutant gas concentration using the reference
method specified in the applicable standard,

2.4 Data Recorder. Analog chart recorder
or other suitable device with input voltage
range compatible with analyzer systam out-
put. The resclution of the recorder’s data
output ahall be suficient to sllow completion
of the test procedures within this spectfl.

" eation.

2.5 Continucus monitoring system for SO,
ar NO. pollutants as applicable.

$. Definitions,

' 81 Continuous Monitoring Syxtem. The
total equipment required far the determina-
tion of s pollutant gas concentration in a
source effuent. Continuous monitoring svs-
tems consist of major subsystems as follows:

3.1.1 Bampling Interface. That portion of
aAn extractive continuous monitoring system
that performs ons Or more of the following
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operations: Acquisition. transportation, and
conditioning of a sample of the source eflu-
ent or that portion of an in-situ continuous
monitoring system that protecta the analyzer
from the efluent,

3.12 Anpalyzer. That portion of the con-
tinuous monitoring system which senses the
pollutant gas and generates a gignal output
that i1s a function of the poliutant concen-
tration.

3.1.3 Data Recorder. Thsat portion of the
continuous monitoring system that provides
s permanent record of the output signal in
terms of concentration units.

332 Span. The value of pollutant concen-
tration at which the continuous monitore
ing system 13 set to produce the maximum
data display output. The span shall be set
at the concentration specified in each appli-
cable subpart.

3.3 Accuracy (Relative), The degree of
correctness with which the continuous
monitoring system ylelds the value of gas
concentration Of s sample relative to the
vajue given by s defined reference method.
This accuracy ia expreased in termas of error.
which is the difference between the paired
concentration roeasurements expressed ss &
percentage of the meap reference value,

3.4 Calibration Error. The difference be-
tween the pollutant concentration {ndi-
cated by the continuous monitoring system
and the kpown oconcentration of the tast
gas mixture.

3.5 Zero Drift. The change in the continu-
ous monitoring system output over & stated
period of time of formsal continuous Opera~
tion when the pollutant concentrstion at
the time for the messurements is rero.

.3.8 Calibration Drirt. The chsnge in the
continuous monitoring system output over
a stated tine period of normal continuous
operations when the pollutant concentra-
tion at the time of the messurements is the
same known upacale value.

3.7 Response Time. The <time interval
from s step change in pollutant copcentrs-
tion at the input to the continuous monie
toring system to the time 3t which 95 per-
cent of the corresponding fAnal value is
reached as dispisyed on the ocontinuous
monitoring system data Tecorder.

3.8 Operstional Period. A minimum period
of tirpe over which a messurement Systam
is expected to operste within certain per-
formance specifications without unsched-
uled maintenancs, repair, or adjustment. -

3.9 Stratification. A condition jdentified
Dy s difference in excess of 10 percent be-
tween the average concentration in the duct
or stack and the concentration at any potnt
more than 1.0 meter from the duct or stack
wall.

4. Installation Specifications. Pollutant
continuous monitoring systems (SO, and
NO,) shall be instalied at & sampling loca-
tion where measurements can be made which
are directly representative (4.1), or which
can be corrected so as to be representative
(42) of the total emissions from the affected

-

KVB 6017-1216



Chapter I—Environmental Protection Agency

tacility. Conformance with this requirement
sball be actomplished as follows:

4.1 Efuent gases may be assumed to bs
ponstratified If a sampling locstion eight or
more stack diameters (equivalent diameters)
downstream Of any air in-leskage iz se-
lected. This assumption and data correction
procedures under paragraph 4.2.1 may ot
be applied to sampling locations upstream
of sn air prehester In a steam generating
facility under Subpart D of this part, For
sampling locations where effuent gases are
either demonatrated (43) or may be as-
sumed to be nonstratified (eight diameters),
a point (extractive systems) or path (in-situ
systems) of average concentration may be
moaitored.

43 Yor sampling locations where efuent

cannot be sssumed to be nonstrati-
fied (less than eight diameters) or have been
shown under paragraph 4.3 to be stratified,
results obtained must be consistently repre-
sentative (8.g. & point of average concentra~
tinn may shift with load changes) or tbe
data generated by sampling at s point (ex-
tractive systems) or across a psth (in-situ
systems) must be corrected {¢2.1 and 423)
s0 a3 to be representative of the total emis-
stons from the affected fsciity. Conform-
ance with this requirement roay be accom-
plished 1n either of the following ways:

431 Inatsllation of a dilueat continuous
montitoring system (O, or CO, ss tpplicable)
fn accordance with the procedures under
paragraph 4.2 of Performance Specification
3 of this sppendix If the pollutant and
dfluent monitoring systems are not of the

App.B

same type (both exrtractive or both tn-situ),
the extractive system must use a multipoint

robe.

422 Installation of estractive pollutant
monitoring systems using multipoint sam-
pling probes or 18-situ pollutant monitoring
systems that sample or view emlssions which
are consistently representative of the total
emissions for the entire cross section. The
Administrator may regulre data to be sub-
mitted to demonstrate that the emissions
sampled or viewed are consistently repre-
sentative for several typical fscility process
operating conditions. .

4.3 The owner or operator ay perform &
traverse to charscterize any stratification of
effuent gases that might exist In a stack or
duct. If no stratification is present, sampling
procedures under parsgraph 4.1 may be ap-
plied even though the eight diameter criteria
is not met. .

4.4 When singls point sampling probes for
extractive systems are instaflled within the
stack or duct under paragraphs 4.1 snd 42.1,
the sample may not be extracted at any point
fess than 1.0 meter from the stack or duct
wall. Muiltipoint sampling probes installed
under parsgraph 422 may be located at any
potnts necessary to obtain consistently rep-
resentative samples.

8. Continyous Monitoring System Per-
f.ozn&.n&me_&mm .

‘The continuous IBoT g system shall
meet the performmance specifications 1o Table
3-1 to be counstdered acceptable under this
method.

Tiziz 2-1—Performance specifications

Puender Specifiention

LA 1 sgpetmmmanmnodmuzmmcmodm
.

2. Calfbration errort .s's‘r:td-d(som.wm)unbndawmm
U,

3. Zero drift 2 h)! 2 pet of spas

& Zero drift (3 h) 3 pctm

5. Calibration drift 2 h)} Do.

& Calibration drift (34 b) 3 2.5 pet. of span

. R dme. 1S min madmam,

& Ope ] pariod 188 h ™inimmm.

$ Zrpremed at sum of sbaclate mean value ﬂmuwmﬂ&mlwﬂduuﬂ-dm

6. Performancs Specification Test Proos-
dures. The following test procedures shall be
used t0 determine conformancs with the
requiretnents of paragraph 6. Por NO:-an-
alyzers that oxidize nitric oxide (NO) to
nitrogen dicxide (NO,). the response time
test under paragraph 6.3 of this method aball
be performed using nitric oxide (NO) apan
gsa. Other tests for NO, continuous mounitor-
ing systems under parsgraphs 8.1 and 832 and
all tests for sulfur dioxide systems aball be
“performed using the pollutant span gas spe-
cified by each subpart. ~

‘8.1 Calibration Error Test Procedure. Set
up and calibrate the complete continuous
monitoring system according to the manu-
facturer’s writtan instructions. This may be
accompilabed either to ths labarstory or In
the fleld.

.8.13 Calibration Oss Asalyses. Triplicate
mﬂymotthepsmlnunlmuw-
formed within two weeks prior to uss using
Reference Methods 8 for 80, and 7 for NOw.
Analyze each cslibration gas mixture (80%.
90% ) and record the resuits on the example
sheet ahown in Pigure 3-1. Each sample test
result must be within 20 percent of the aver-
sged result or the tests ahall de repeatad.
This step may be omitted for non-extractive
monitors where dynamic calibration gas miz-

Make a total of 15 nonconsecutive messure-
ments by alternately using zero gas and cach
calibration gas mixture . concentration (eg.
0%, 50%, 0%, 90%, 50%, 90%. 30%, 0<%,
wte.) . For-peaertractIvE TUNTITUOE-monitar-
g sYRiema. Lhistast-p d
fotmed-Dy AXINg tWo-ar-Inare-caliliration g38
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cells whose concentrations are certifed by
the manufacturer to be functionally equiva-
lent 10 these gas concentrations. Convert the
continuous monitoring system output read-
ings to ppm and record the results on the
example sheet shown in Figure 2-2.

63 Pleld Test for Accurscy (Relative),
Zero Drift, and Calibration Drift. Install and
operate the continuous monitoring system 1o
sccordance with the mapufacturer’s written
instructions and drawings as follows:

63.1 Conditioning Period. Offset the zero
setting at least 10 percent of the span 50
that negative zero drift can be quantified.
Operate the system for an Initial 188-hour
conditioning period 1n normal operating
manner,

623 Operational Test Period. Operats the
continuous monitoring system for an addi-
tional. 168-hour period retaining the gero
offset. The system sball monitor the source
efffuent at all times except when being
zeroed, calibrated, or backpurged.

6331 o 2
For continuous monitoring systems employ-
iog extractive sampling, the probe tip for the
continuous monitoring system and the probe
tp for the Reference Method sampling train
should be placed at adjacent locations {n the
duct. For NO, continuous monitaring sys-
tems, make 27 NO, concentration measure-
ments, divided into nine sets, using the ap-
Pplcable reference method. No more than one
set of tests, consisting of three individual
meassurements, shall be perforrned in any
one hour. All individual messurements of
each set aball be performed concurrently,
or within s three-minute interval and the
tesuits averaged. For 50, continuous mont-
toring systems, make nine SO, concentration
measurements using the applicable reference
method. No more than one messurement
shall be performed in any one hour. Record
the reference method test data and the con-
tinuous monitoring system concentrations
on the example data aheet shown in Pigure
3-3.

€222 Field Test for Zero Drift and Cali-
bration Drift. For extractive systems, deter-
mins the values given by zero and span gas
pollutant concentrations at two-hour inter-
vals untl 18 eets of data are obtainsd. Per

3.
value_may he-ds y
areducing a_ssro-oondition—th -a
sygtem check af ths analyzar-internal-mirrors
and_all- €16t Jug the
y-or

tion -gus

pells and computing the zero point from-the
Upscals-inessurements. If-tiris—istter-tach.
niqus i used,a-graph(s)-must-de-retained
by-the -OWner -Or-oPETRtOrTor Tach MeaNures
“ment system that shows the reiationship e
twean-the -upscale “measmEments—sngd the
* pero point. Ths span of -the systam shall de
shecksd .memm
tfad 2y the. manufssturer—io-de function=
ally equivalentt56-50 percent of span concen—
Jration. Becord the zero and span messture-
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ments (or the computed zero drift) on the
example data sheet shown in Figure 2-4
The two-hour periods over which measure-
ments are conducted need nst be consecutive
but may not overlap. All measurements re-
quired under this paragraph may be con-
ducted concurrent with testa under para.
graph 622.1.

6223 Adjustments. Zero and callb: 2}
c%wmmﬁﬁy
Hr_%e&l or at such szhorter iln-

als a3 the manjufacturer's written (n-

structions specify. Automatic correctlona
made by the measurement system without
operator {ntervention or initiation are allow-
able at any time. During the entire 188-hour
operational test period, record on the ax-
ample sheet shown in Figure 3-5 the values
given by zero and span gas pollutant cone
centrations befors and after adjustment at
2¢-hour intervals.

63 Field Test for Response Time.

6.3.1 Scope of Test. Use the entire continu-~
ous monitoring system as installed, including
sample transport lipes if used. Flow rates,
line diarneters, pumping rates, pressures (do
not allow the pressurized calibration gas to
change the normal operating pressure in the
sample line), etc., shall be at the nominal
values for normal operation ss specified in
the manufacturer’s written instructions. 1t
the analyzer is used to sample more than one
pollutant source (stack), repeat this test for
each sampling point.

6.32 Response Time Test Procedure. In-
troduce zero gas into the continuous monl-
toring system sampling interface or as clase
to the sampling interface as possible. When
the system output reading has stabilized,
switch quickly to & xnown concentration of
pollutant gas. Record the time from concen-
tration switching to §5 percent of final stable
response. For non-extractive monitors, the
highest available calibration gas concentra-
tion shall be switched into snd out of the
sample path and response times recorded.
Ferform this test sequegce three (3) firpes
Reco e resuits of each test on the
example gheet shown in Pigure 2-8. .

7. Calculations, Data Analysis and Report-

7.1 Procedure for determination of mean
values and confidence intervals.

7.1.1 The mean vwalue of a data set i»
calculated sccording to equation 3-1.

113
Lo x‘
23 Equation 2-1
where:
xX= lute value of the measurements,
Z=sum of the individuai values,
Z==mean Talus, and ’
=npumber of data points.
712 The 95 percent confidence intervas
(two-sided) ls calcuisted according to equa-

ton 3-2: v
C'I"-n:/‘:"_—i Va(Zzf) = (Lxi)8
Equation 2-2
93
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where:
T x=sum of all dnt.a points,
t m=ti—eaf2, an

C.lg=95 percmt confidence interval
estimate of the average mean
value,

* Values for *.975
a 8973
2eecnnnenenee 12708

¢

312

2718 —

| IS,
ereomeanetenen

| S —

|+ S

SEUREESS

3....
...

o venensacccses

PEPRPPPPE

BEE

The values In this table are alresdy cor-
rected for n~l degrees of freedom. Use B
equal to the number of samples a3 data
points.

732 Data Analysis and Reporting.

72.1 Accuracy (Relative). For sach of the
aine reference method test points, determine
the average pollutant concentration reported
by the continuous monitoring system. Thess
average concentrations shall be determined

from the continuous monitoring system data -

recorded under 723 by integrating or avere
sging the pollutant concentrations over each
of the time intervals concurrent with each
reference method testing period. Before pro-

to the next step, determine the basis
{(wet or dry) of the continuous monitoring
system dsta and reference method test data
concentrations. If the bases are not con-
sistent, spply s moisture correction to either
reference method concentrations or the con-

73232 Calfbration Error. Using the data
from paragraph 6.1, subtract the measured

App.B

centration measured under 8.13 (Pigure 3-2).
Calculate the mesn of these difference values
and the 85 percent confidence intervals ac-
cording to equations 2-1 and 2-2. Report the
calibration error (the sum of the sbsolute
value of the mean difference and the 95 per-
cent confidence interval) as & percentage of
each respective cslibration gss copcentra-
tion. Use exampie sheet shown In Pigure 3-2.

T23 Zero Drift {2-hour). Using the zero
concentration values messured each two
hours during the field test, calcuiste the dif-
ferences between consecutive two-hour read-
ings expressed in ppm. Calculate the mean
difference and the confidence interval usinog
equations 2-1 sngd 2-2. Report the zero drift
as the sum of the absolute mean value and
the confidence {nterval as a percentage of
span. Use exampie aheet thown in Figure
2-4. ’

724 Zero Drift (2¢4-hour). Using the zero
concentration values measured every 34
hours during the field test, caiculate the dif-
ferences between the rero point after zero
adjustment and the zero value 2¢ hours later
just prior to zero sdjustment. Calculate the
mean value of these points and the confl-
dence intarval usipg equations 3-! and 2-32.
Report the zero drift (the sum of the sbso-
lute mean and confidence interval) as s per-
centage of span. Use exampia theet shown 1n
Figure 3-8. )

725 Calibration Drift (3-hour). Using
the calibration values obtained at two-hour
tntervals during the fleld test, calculate the
differences between consecutive two-hour
readings expressed as ppm. Thess values
should be corrected for the corresponding
zero drift during that two-hour period. Cal-
culate ths mean and confidence interval of
thess corrected difference values using equs-
tions 2~1 and 2-2. Do not use the differences
between non-consecutive readings. Report
the calibration drift as the sum of the abso-
jute mean and confidence interval as a per-
centage of span. Use example sheet shown {n
{n Figure 3-4.

7.2.6 Calibration Drift (24-bour). Using
the calibration vsiues measured every 24 -
hours durtng the field test, calculate the dif-
ferences between the calibration concentrs-
tion resding sfier gero and calibration ad-
fustment, and the calibration conceptratinn

24 hours Ister after zero adjustment
but before calibration adjustment. Calculawe
the mean value of these differences and the
confidencs intarval using equations 2-1 and
2-2. Report the calibration drift (the sum of
the absolute mean and confidence interval)

from paragraph 63, calculate the time inter-
val from concentration switching to 95 per-
cent to the final stable valuas for all upscale
apd downscale tests. Report the mean of the.
thres upscale test times and the mean of the
three downscale test times. The two aver-
age times should not differ by more than 18
percent of the slower time. Report the alower

94
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time as the system response time. Use the ex-
ample sheet shown in Figure 2-8.

72.8 Operstional Test Period. During the
163-hour performance and operationsl tost
period, the continuous monitoring system
shall pot require any corrective maintenance,
repair, replacement, or adjustment other than
that clearly specified as required in the op-
eration and maintenance manuals as routine
and expected during & one-week period. u
the cont!puous MOon!toring system operates
within the specified performsance parameters
and does pot require corrective malintenance,
rapair, replacement or adjustment other than
a8 specified above during the 168-hour test
period, the cperational period will be success-
fully concluded. Fallure of the continuous
monitoring system to meet this requirement
ahal] call for & repetition of the 168-hour test
period. Portions of the test which were satis~
factorily completed need not be repeated,
Pallure to meet any performance specifica-
tions shall call for a repetition of the one-
week per{formance test period and that por-
tion of the testing which ia reiated to the
fa’led specification. All msintenance and ad-
justments required shall be recorded. Out-
put resdings aball be recorded befors and

* after all adjustments.

8. References.

8.1 "Monitoring Instrumentstion for the
Measurement of Sulfur Dioxide in Stationary
Sourcs Emissions,” Environmental Protection
Agency, Research Trisogle Park, N.C, Peb-
suary 1973.
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g3 “Instrumentstion for the Determinas
tion of Nitrogen Oxides Content of 8tation-
ary Source Emissions.” Environmental Pro-
tection Agency, Research Triangle Parx, N.C.
Vvolume 1. APTD-0847, October 1071; Vol-
ume 2. APTD-0942, January 1872.

83 “Experimental Statistics,” Department
of Commerce, Handbook 91, 1963, pp. 3-31
paragraphs 3-3.1.¢.

8.4 “Performanoce Specifications for 5ta-
tionary-Source Monitoring Systems for Gases
and Visible Emissions,” Environmental Pro-
tection Agency. Research Triangle Psrk, N.C.
EPA-850/3-74-013, January 1974
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Calibration Gas Mixture Data (From Figure 2-1)
] Md (502) _____pem High (s0%) ____ppa
2 .
—Calibration Gas .~ Heasurement System 1
Run ¢ Concentration, ppm Reading, pom Differences,’ ppa
1
2
!3
‘ -
S
16
7 L oamn 2 )
8
9
10
11
12
13
14
15 .
Hid High
an difference -
Contidence -interval ’ * +
Mean Difference” ¢+ C.1.
Catidration error = Average (alibration Gas Concentration x 100_, )
——
Calfbratfon gas concentration - messurement system reading
Znsolute value ' »

Figure 2-2, Calibration Error Determinaticn
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Date Zero Span Calibration
and Zero Drift Reading Drift
Time Reading (aZero) (After zero adjustment) (aSpan)

Zero Drift = [Mean Zero Drifte + C.I. (Zero) B
+ [Instrument Span] x 100 = .

Caléibration Drift = [Mean Span Drifte + C.1. (Span) ]
¢ [Instrument Span] x 100 = .

* Absolute value

Figure 2-5. Zero and Calfbration Drift (24-hour}
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Date of Test

Span Gas Concentration pes
Analyzer Span Setting ppa

1 seconds
Upscale 2 seconds
3 seconds
Average upscale response seconds
1 seconds
Downscale 2 seconds
3 seconds
Average downscale response seconds
System average response time (slower time) = seconds.

tdeviation from slower

(O g Lo

system aversge response

- Everme upscale minus averige downscale] x 1003 = .

$lower time

Figure 2-6.

: S—Performance

cat and specification test prooe-
dures for monitors of CO, and O, from sta-
tlonary sources.

1. Principle and Applicability.

1.1 Principle. Effiuen: gases are continu-
ously sampled and are analyzed for carbon
dioxide or orygen bY & continuous monitor-
ing system. Tests of the sTstem are performed
during » minimum operating period to deter-
mine gero drift, csliibration 4rift, and re-
sponss time characteristics.

13 Applicability. This performancs speci-
fication 1s applicable to evaluation of con-
tinuous Mmonitoring systems foT measursment
of carbon dloxzide or oxygen. These specifica-
tions contain test procedures, installation re-
quirements, and data computation proce-
dures for evaiusting the accsptability of the
continuous monitoring systems subject to
approval by the Administrator. Bampling
may include either extractive or non-extrac-
tive (in-zsitu) procedures. .

2. Apparatus.

3.1 Continuous Monitoring System for
Carbon Dioxide or OXygen.

232 Caltbration Oas Mirtures. Mixture of
known oconcentrations of carbon dioxide or
axygen in attrogen or atr. Midrange and 50
percent of span carbon dioxide or oxygen
concentrations are required. The 90 percent
of span gas mixture is to be used to set and
check the analyzer span and is refsrred to

Response Time

a8 span gss. For analyzers, if the
span i3 higher than 31 percent O, ambient
alr may be used in place af the 50 percent of
span calibration gas mixturs. Triplicate
analyses of the gas mixture (except ambient
air) szhall be performed within two weeks
prior to use using Reference Method 8 of

"-this part.
. 23 Zero Gas. A gus containing less than 100
Ppm of carbon dioxide or oxygen. .

3.4 Dats Recorder. Analog chart recorder
or other suitabls device with input voltage
range compatidle with analyzer system out-
put. The resolution of the recorder’s dats
output shall be suficient to allow completion
of ths test procedures within this specifica~
tion.

3. Definitions.

3.1 Continuous Monitoring System. The
total equipment required for the determina-
tion of carbon dioxide or oxygen In a given
source efiuent. The system conxzists of three
major subsystems:

3.1.1 Gampling Interface. That portion of
the continuous monitoring system that pere
forms one or more of the following opers-
tions: Delineation, scquixition, transporia-
tion, and conditioning of a sample of the
source effuent or protection of the analyzer
from the hostile aspects of the sample or
source snvironment.
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$.12 Analyrer. That portioa of the ocon-
tinuous monitoriag system which senses the
pollutant gas and generates & signal output
that 1s a function of the pollutant conoen~
wration.

3.1.3 Dats Recorder. That portion of the
continuous monitoring system that provides
s permanent record of the output signal in
terms of concentration untis.

3.2 Span. The value of oxygen or carbon di-
oxide concentration at which the continuous
monitoring system 18 set that produces the
maximum dats display output. For the pur-
poses of this method, the span sball be set
no less than 1.5 to 3.5 times the normal car-
bon dioxide or normal oxXygen conceatration
in the stack gss of the aCiectad facility.

8.3 Midrange. The value of oxygea OF Car- -

bon dloxide concentration that is representa-
tive of the normal conditions in the stack
gas of the affectad facility st typical operat-
ing rates.

3.4 Zero Drift. The change in the contin.
uous mouitering system ocutput over s stated
period of time of normal continuous opera-
Hon when the carbon dioxide or oxygen con-
centration at the time for the meesuroments
is oaro.

3.3 Calibration Drift. The change in the
continuous monitoring system output over a
statad time period of normal continuous op-
eration when the carbon dioxide or oxygen

specifications
without unscheduled maintanancs, repatr, or
adjustment.,

3.7 Response time. The tims interval from
s step change in concentration at the input
to the coatipuous monitoring system to the
time at which 95 percent of the correspond-
ing 8nal value i3 displsyed on the continuous

Oxygen or carbon dioxids continuous mon-
itoring systems shall be installed at a loca-
tion where messuremsnts are directly repre-
sentative of the total efluent from the
affected facility or representstive of the same
eﬂnmunphdbyuso or RQ, continuous
aau toring system. This sball
de complied with by use of applicable re-
quirements in Performance Specification 3 of

uw.mumnmu-
oxide Coutiauwous Monitoring Systams Not
Used to Convert Pollutant Data. 4 sampling
location shall be sslected in scrordance with

appendiz.
43 Instalistion of Oxygen or Carbon Di-
oxide Continuoua Monitoring Systams Used

100
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to Convert Pollutant Continuous Moaitoring
Bystem Data to Unila of Appiicable Btand-
ards. The diluent continuous monitoring sys-
tem (Oxygen or carbon dioxide) shall be in-
atalled at a sampling Jocstion where messure-
ments that can be made are representative of
the efiuent gases sampled by the pollutant
continuous monitoring system(s). Conform-
ancs with this requirement may be accom-
plished in any of the following ways:

¢.2.1 The sampling location far the dlluent
aystem shall be near the sampling location for
the pollutant continuous monitoring system
such that the same approximate point(s)
(extractive systems) or path (in-situ sys-
tems) in the ctoss section s sampled or-
viswed,

422 The diluent and pollutant continuons
moaitoring systems may be installed at dif-
ferent locations if the efuent gases at both
sampling locations ars nonstratified as deter-
mined under paragraphs ¢.1 or ¢.3, Perform-
ance Specification 3 of this appendix and
there is no in-leakasge occwrring between the
two sampling locations. If the efiuent guses
are stratified at eithar location, the proce-
dures undsr paragrapb 432, Performance
Specification 3 of thig appendix ahall be used
for tnstalling continuous monitoring systans
ag that location.

§. Continuous Monitoring Systam Perform-
anoce Specifications.

The continucus moanitoring system shall
meet the performancs specifications in Table
8-1 t0 be considered acceptable under this
method.

o 6. Performance Specification Test Proce-
ures.

The following test procedures shall be used
to determine conformancs with the require-
menta of parsgraph ¢. Due to ths wide varta-

ples of operation, thess Procedures are not
applicable to all analyzers. Where this occurs,
alternative procedurss, subject to tha ap-
proval of the Administrator, may be eme
ployed. Any such alternative procediress must
fulfil] the same purposes (verify response,
drift, and accuracy) as tbe following prooce-
dures, and must clesrly demonstrate con-
formance with specifications in Table 3-1.

4.1 Calibration Check. Extablish s calibra-
Hion curve for the continuous monitoring
sSystem using oero, midrange. and span cone-
::‘nmmmvmmun-

tant curve yeer compared
nmmaumuummm
with the TEeRpOnse curve as descrided
by the analyver manufactursr. If the sx-
pected responae curve is not produced, addi-
tional calibration gas measursments shall
be made, or additional steps undertaken to
verify the sccuracy of the respotse curve of
the analyzsr.

€2 Peld Tast for Zero Drift and Call-
bration Drift. Install and operste the con-
finuous monttoring systen in acocordance
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with the manufacturer’s written instructions
and draswings as follows:

TanrLe $-1l~—Performance tpecifications

Paramder Specification
f.Zerodrift (QB)L....caceee S04 Det Osar COs
2. Zerodrift (A D)1, ... <05 pet Osar COx
3. Callbration drift (2 b)i.. <0.4 pet Osor COn
4. Callbration drift (24 B) . <0.5 pct Osor COs.
8. Operaticnal period 165 b mt
6. Responsa tme. . .aeeeeeee 10 min.

¢ Expressed as sum of sbsolute mean valns plos 05 pet
confidence (nterval of  series of tasts,

82.1 Conditioning Period.” Offset the zero
setting at least 10 percent of span so that
negative zero drift may be quantified. Oper-
ats the continuous monitoring systsem for
an {nitial 168-hour conditioning period in &
normal operstional manzner,

622. Operational Test Perfod. Operate the
continuous monitoring system for an addi-
tional 168-bour period maintaining the gero
oflset. The systemn shall monitor the source
efiuent at all times except when being
zaroed, calibrated, or backpurged.

823 Fleld Test for Zero Drift and Calibrs-
tion Drift. Determine the values given by
zero and midrange gas concentrations st two-
hour intervals untll 15 seta of dats are ob-
tained. For non-extractive continuous moni-
toring systems, determine the zero value
given by a mechanically produced zero con-
dition or by computing tbhe zero vaiue from
upscale messurements using calibrated gas
cells certified by the manufaciurer, The mid-
range checks shsil bDe performed by using
certified calibration gas cells functionally
equivalent t0 less than 50 percent of szpan.
Record these readings on the example sheet
shown in Pigure 3-1. These two-hour periods
Deed not be consecutive but may not overlap.
In-sita CO, or O, analyzers which cannot be
fitted with s calibration gas cell may be call-
brated by alternative procedures acceptable
t0 the Administrator. Zero and calibration
corrections snd adjustmenta are allowed
only st 2¢-hour intervals or at such shorter
intervals ss the manufacturer’s written tn-
structions specify. Automatic corrsctions
made by the continucus monitoring system
without operstor intervention or initiation
are allowsble at any time. During the en-
tire 168-hour test period, record the values
given by zeto and span gas concentrations
before and after adfustment st 34-hour in-
Sm in the example sheet shown in Pigure

8.3 Pleld Test for Responss Tims.

63.1 Scope of Test.

This test shal! De accomplished using the
¢ontinucus monitoring system aa installed.
including sample transport lnes if used
Plow Tates. line diameters, pumping rates.
pressures (do not allow the pressurized call-
bration gas to change the normal operating
pressure in the sample lne), ete., shall be
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at the nominal values for normal operation
83 speciled in the mabnufacturer's written
instructions. 1f the analyzer is used to sample
more than one source (stack), this teat ghall
be repeated for each sampling point.

§6.3.2 Response Time Test Procedure.

Introduce zero gas lnto the continuous
mounitoring system samplipg lnterface or As
close to the sampling interface as possible.
When the system output reading has stabi-
1zed, switch quickly to & known copceatrs-
tion of gas at 50 percent of span. Record the
tme from concentration switching to 85
perceat of fna! stable response. After the
system response has stabllized at the upper
level, switch quickly to a zero gas. Record
the time {rom concentration switching to @5
percent of fznal stable response. Alterna-
tively, for nonextractive continuous monitor-
ing systems. the highest available calibration
&8 concentration shall be switched tnto and
out of the sample path apd response times
recorded. Perform this test sequence three
(3) times. For each test, record the results
on the data sheet shown in Figure 3-8,
ln;' Calculstions, Data Analysis, and Report-

7.1 Procedure for determination of mesan
values and confidencs intervals.

7.1.1 The mean value of a data set is cal-
culated according to equation 3-1.

>s

f=l Equation 3-1

T

e

where:

X, =sbsolute value of the measurements,

I=rum of the individus! vaiues.

T=mean value. and

a=gumber of dsta points.

732.) The 95 percent confidence Interval
(two-sided) is calculated according to equa-

ticn 8-2:
Ya(Zxf) ~(Lx )

Equation 3-2

tm
C.lygm—:
. Bvn—1

where:

ZX=sum of all data points,
t9T5=¢,~a/2. and .
CI4=905 percent confidence intarval es-

timsates of the average mean valus.

Valuey for t 97§
978
12. 708
4. 303
8.183
3.718
2.571
- 3. 447
3. 888
3. 306
10 2.282
11 2. 228
12 2. 201
13 3.1
b 2.1680
2,146
16 2.131

oauaneNNy
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The values in this table are siready corrected
for n-1 degrees of freedom. Use n equal to
the number of samples as data points.
72 Data Analysis and Reporting.
72.1 Zero Drift {2-hour). Using the zero

concentration vaiues messured each two

bours during the fleid test, calculate the aif-
ferences between the consecutive two-hour
readings expressed In ppm. Calculate the
mean difference and the confidence interval
using equations 3-1 and 3-2. Record the sum
of the absolute mean value and the confi-
dence interval on the data sheet zhown in
Figure 3-1.

723 Zero Drift (24-bhour). Using the zero
concentration values measured every 34
hours during the Seld test, calculate the aif.
ferences between the zero point after zero
sdjustiment and the zero value 24 hours
jater just prior to zero adjustment. Calculate
the mesan value of these points and the con-
fidence interval using equations 3-1 and $-2.
Record the zero drift (the sum of the ab-
solute mean and confidence interval) on the
data sheet showa in Figure $-3.

723 Calibration Drift (3-bour). Using the
calibration values obtained at two-hour in-
tervals during the fleid test, calculate the
differences betwesn consscutive two-hour
readings expressed as ppm. These values
should be corrected far the corresponding

sero drift during that two-hour pertod. Cal-
euuu the mean and confidence interval of
these correctad difference values using equa-
tions S-1 and 3-32. Do not use the diferences
between non-consecutive readings. Record
the sum of the absolute mean and confi-
dence interval upon the data sheet shown
in Migure 3-1.

72.4 Calidbrstion Drift (24-hour). Using the
calibration values measured every 34 hours
during the field test, calculats the differ-
snces between the calibration concentration

after zero and calibration sdjust-
ment and the calibration concentration read-
ing 2¢ hours later after zsro sdjustment but
before calibration sdjustment. Calculats the
mean value of these differences and the con-
fidence interval using equations 3-1 and $-3.
Record the sum of the absalute mean and
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confidence interval on the data theet shown
tn Figure 8-2.

725 Operstional Test Period. During the
168-hour performance snd operational test
period, the continuous monitoring system
ahall not receive any corrective maintenance,
repalr, replacement, or adjustment otbher
than that clearly specified as required in the
mapufacturer’s written operation and main-
tenance manuals a3 routine and expected
during s one-week period. If the continuous
monitoring system operates within the speci-
fled performance parameters and does not re-
quire corrective maintenance, repair, replace-
meat or adjustment other than as specified
above during the 188-bour test period, the
operational period will be guccessfully con-
cluded. Pa{lure of the continuous monitoring
system to meet this requirement shall call
for a repetition of the 168 hour test period.
Portions of the test which were satisfactorily
completed need not be repeated. Pallure W0
meet any performance specifications shall
call for a repetition of the one-week perform-
ance test period and that portion of the test-
ing which is related to the falled specifica~
tion. All maintenance and adjustments re-
Quired shall be recorded. Output nunnp
shall be recorded before and after all ad
Justments.

72.8 Response Time. Using the dsta dsvel-
oped under paragraph 53, calculats the ime
interval from concentration switching to 85
percent to the final stable valus for all up-
scale and downscale tests. Report the mean of
the three upscals test times and the maan of
the three downscale test times. The two av-
erage times should not differ by more than
15 percent of the slower time. Report the
alower tims as the system respolss tims. Re-
cord the restlta on Figure 3-3.

8. References.

8.1 “Performancs Specifications for Bta-
tionary Source Monitoring Systems for Gases
and Visible Emissions.” Environmental Pro-
tection . Research Triangls Park, N.C,
z:m-uon-u-ou. January 1974.

832 “Experimental Statistics,” Department
of Commerce, National Bursau of Standards
!‘:‘ni:m 81, 1963, pp. $-31, panagraphs
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Data lere Span

Time ero Orift Span orife
Segin End Date Sesding (aZero) Resding (aSpan)

Calfbration
orift
LaSpan-azare)

Jerd Urift ® |Pean lerc orific + L1 (lero} . .
Calibration Drift o [Mein Sgan Trites - ¢ (Span B .
-*Absoluts Yalue. I

Figure 3«1, larc and Calfdrsifom Orift (2 Hour).
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ate lero Span Calibration
nd Zero ~ Drift Reading Drift
ime Reading {aZero) (After zero adjustment) {aSpan)

Zero Drift = [Mean Zero Orift® + C.1. (Zero) ]

Calibration Drift « [Mean Span Orifte + C.1. (Span) ]

= -
——

* Absolute value

Figure 3-2. Zero and Calfbration Drift (28-hour) ]
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Date of Test
Span Gas Concentration ppm
Analyzer Span Setting ppm
1. seconds
Upscale 2. seconds
3. seconds
Average upscale response seconds
1. seconds
Downscale 2. seconds
3. seconds
Average downscale response seconds
System average response time {slcwer time) = seconds

;,icvafml from slower _

averace upscale minus 2verzage downscale

system average response siower time x 1002
= -
Figure 3-3. Rssponss
[40 FR 48258, Oct. 6, 197S; 40 FR 58204, 59205, Dec. 22, 1975, as amended at 42 FR 5937,
Jan. 31, 1977}
Az C—DETEIZXmNATION oF EMIsioN RATE
& Crangs E-é E -'Et+Ej “ e +E-

L Introdudtion. = ‘ n (1)

11 The follo maethod shall be nsed to determine —
whether s physical or operational e 10 80 extsung .
facility resuited {0 sn increase {n the emission rate to the

stmoesphers. The method used is the Student's f test, where:
commoniy ased to make inferences from small mmpiss. K= Emission rata for the { th ran.

2. Duts.

21 Each emission test shall consist of n runs (cyoally
thres) which prodoce # arpission rates. Thus two nets of
eImisson rales are generatad, one befors and one after the
:hn&xulnnubdud«mﬂnc.

2.2 When using manual amission tasts, estept a3
wvided in § 60.8(h awmmmm of
Appendiz A w shall be used in sccordance with
the procedures fled (0 the lppuubh subpart both
befors uduurmhcchlnuloobmn he data.

23 When using eontinuons monitors, the (acitity shall be

ag {f s manuul emission tast wers being per-
formed. Valid data using the averaging which wouid
be required if & magual emission tast wers Deing cov-

& Procalure.

usuumu.mnmmmun.
ebange respectively.

1.2 Caicuiste the arfthmetic mean emission rats, ¥, for
each set of dats guing Kquation L.

105

s=samber of rons

23 Caiculats the mmpls varispos, 55, for wach set of -
data ouing Equation 2.

o ;_::w.-zr 23=- §E‘)Z

n—1

ltwthmms..m!q“

[(n.- 1) S8+ (ny—1) S;’]"‘
ne+Bs—2 -

33 Calculats the tast statistie, ¢, naing Squation &

KVB 60l7-1216



APPENDIX E

SUMMARY OF PREVIOUS DATA FROM SITE 2
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Location No. 18, Test No. 9

Boiler No. 2 at Location 18 is a Babcock and Wilcox integral furnace
watertube boiler with a rated capacity of 90,000 lbs/hr steam flow and was
installed in 1935. The current top load capability is 79,000 lbs/hr steam
flow and is limited by the fans. The furnace wall consists of watertubes
approximately 3 inches in diameter spaced 10.25 inches on centers. The
wall exposure between the tubes consists of refractory; the furnace was
rebricked in 1972. The boiler cperates at a nominal steam pressure of

320 psig and steam temperature of 428°F (saturation).

Three B&W steam-atomized burners are spaced in a triangular pattern,
with the top burner spaced directly above the center position of the lower
two burners. The vertical spacing (height of the triangle) is 36 inches, and
the horizontal spacing (base of the triangle) is 37 inches. The o0il gquns
use a B&W Y-jet steam atomizer with the steam pressure at the burner nominally
35 psi greater than the oil pressure. No. 6 fuel oil was used for this test.
The temperature of the oil at the burner varied from 185°F at the lower loads
to 208°F at top load. The oil pressure at the burner at top load was 85 psig.
A tubular type preheater is used to preheat the combustion air; however, no

air temperature data were available during this test.

The furnace volume and area loading, i.e., fts/MBtu/hr and ftz/MBtu/hr,

and burner loading are all about average for boilers of this capacity.

The NOx emissions and excess O2 levels as a function of boiler steam
flow are presented in Figure E-1. Although the O2 levels are high over the
entire load range investigated, there is not the sharp increase in O2 at lower
loads which has typically caused the emissions from other boilers to increase

at lower loads. This practice of holding the excess oxygen relatively constant
over the load range is unique to location 18 boilers and is followed consistently

at most facilities of the same company.

Maximum Nox levels were found to occur at baseline to top lcad operating
conditions. The effect of excess O2 on NOx emissions is presented in Figure E-2

and shows a relatively strong effect, especially for the high operating excess
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O2 levels. Since the furnace pressure is slightly negative, air may be
leaking into the flue passes through the boiler casing into the backpasses
and flue duct, such that the O2 levels in the furnace may be substantially
lower than those measured downstream at the sampling port.

The burner pattern previously described offered the cpportunity of
experimenting with off-stoichiometric combustion by removing the center
burner {(No. 1). This 4id not upset the symmetry of the furnace because of
the triangular arrangement of the burners. Figure E-1 presents the NOx and
02 data for this test. By terminating the fuel flow to the No. 1 burner and
leaving the air registers 100 percent open, the excess air to the active
burners was reduced to two-thirds of its original value with all burners in
service, because the remaining one-third of the air was injected through
the out-of-service burner port. This test was conducted at €0,000 lbs/hr
steam flow and an excess O2 level of 8.2 percent. Assuming the excess 02
levels measured in the flue duct are representative of the air flow through
the burners, the percent theoretical air at the burner was reduced from
162 percent to 106 perxrcent. The Nox emissions were reduced from 240 ppm

to 175 ppm or a reduction of 27 percent.

Sulfur oxide concentrations for the baseline operating condition were
found to be 485 ppm of total sox with 465 ppm of 502' The ratio of SOB/SOx
for this test is 4 percent and the range of data obtained for this SOx
concentration is from 2 percent to 5 percent. Particulate emissions of
0.134 lbs/lo6 Btu were measured for the baseline operating condition which

is about average for steam-atomized No. 6 fuel oil tests.
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*w 2é ROUR DaATA te
“n DRY STACK GAS CONCENTRATION [
[ 1] L L]
Ld 02 coe NO NG NO e
LA LOaD voLx voLX PPMyY pPPMY NG/J e
. DATE TIME MTH MEAS MEAS MEAS 3%0€ L 2]
RARN R AR R RN R AR R AR R A AN AR QE IR A RN AR ENR AR AR AN R AR RA AR RN Y
an 3714779 15,2 8,7 8,7 !Ql. 266, 147, *e
* 3/1S/779 16,0 9.0 9,2 183, 274, 151. Ld
*e 3/16/79 15.4 8,.% 10.9 163, 236, 130, i
*w 3/17779 15.3 8,1 11,9 157, 2240, 121, bd )
" 3/48/79 18,1 8.1 10,S 196, 273. 151, b
e /19779 16,95 Te1 11.4 162, 219, 12%. ol ]
*n 3/20/79 16,7 T.6 126 152, 204, 112, te
ne 3/21/779 16,6 7.5 11,4 132, 175. 97, e
At 3/22/79 16,5 7.6 1044 121. 163, 90, e
e 3/23/79 16,5 Y ) 10,1 119, 160, 88, e
*e 3/28/79 16,4 7.9 9.8 132, 182, 100, e
*e 3/2S5/79 16,3 8,5 9.6 135, 195, 107, bk
e 3/26/79 16.48 8,0 9.9 132, 183, 101, e
*a 3/27/719 16,6 7.8 10.8 111, 151. 83, e
*n 3/28/719 16,6 7.9 10,4 119, 164, 90, e
*e 3/29/79 11.2 10.S 8.4 0. 0. 0, ‘e
*a 3/30/79 12,9 10,5 7.9 12S. 216, 119, e
** 3/31/79 13,9 10,1 8,3 133, 220, 128, "
e &/ 1/79 13,6 10,8 7.7 121, 214, 118, te
*a 8/ 2/79 15,7 9.2 8,9 127, 196, 108, aw
ae a7 37719 16,1 8,1 9,9 117, 163, 90, e
e &/ &/79 16,0 8,3 10,1 123, 176, 97. e
ea 87 S/79 16,3 7.3 10,1 126, 165, 91, *e
an &/ 6/79 16,8 T.1 10,1 123, 160, 860 e
wn &/ 1/19 ‘1.2 6.8 10,4 ‘slg XQA' &01. *tn
wn 47 8/79 20,6 6.7 10,5 163, 205, 113, *w
sn 4/ 9/79 20.7 6.3 10,6 187, 229, 126, e
*e 8710779 17.8 6,8 10,5 181, 230, 127, e
ax 8/11/79 13,9 10.1 8,2 132. 218, 120. *w
= 8/12/79 17,3 8.1 9.6 165, 231, 127, "
*x &/13/79 19.2 8.8 9.3 158, 234, 129, e
e 3714779 18,5 6.7 10,1 181, 229, 126, e
sa 8/1S/719 18,9 7.2 10,0 166, 218, 120, e
«n /16779 19,5 7.8 10,1 173, 230, 127, .e
an 3/737/79 17.0 T.7 10,0 161, 218, 120, LL
*n 3/18/79 16,8 7.9 9,9 137, 190, 10S, "
*w 4/719/79 16,7 9,2 2.7 121, 184, 10t, e
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[2 222222 PSS 3222322 3222233322222 022322222200t dllsldls])

LL] 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION e
L2 ] e
okl 02 coe NO NO NO re
i) LOAD voLZ voLx pPPMyY pPPMY NG/J L1
sx  DATE TIME MWTH MEAS MEAS  MEAS  3X0¢€ e
'.'.'.*".""ﬁ'.'QC"’.'..."..Q'*'."Q""".‘...'.'..".."'
% 0/ /79 0 o0 o0 ) Qe 0. 0o L]
% 0/ 0/79 0 0 o0 o0 O [\ 2 [\ 8 L]
% 0/ 0/79 0 o0 «0 .0 0. 0. [ e
% 0/ 0/79 0 oD o0 o0 [ I 0. 0, e
% 0/ 0/79 0 0 «0 0 0. 0. O bhd
se 0/ 0/79 0 «0 «0 o0 0. 0. O ol d
=% 0/ 0/79 0 «0 o0 ) [ 1Y 0e 0. e
s 0/ 0/79 0 o0 o0 o0 04 Co O e
% 0/ 0/79 0 o0 o0 0 0. 0. 0. ol ]
e 0/ 0/79 0 o0 «0 0 Oe [ 0o LA
®e 0/ 0779 0 «0 o0 0 0, Q. 0. LA
*s 0/ Q/79 0 ] 0 0 0, 0. 0, L3
% 0/ 0/79 1] o0 0 o0 0, 0, 0, e
% 0/ 0/79 0 o0 0 0 9, 0, 0, w
an 0/ 0/79 0 «0 «0 0 0, 0, 0, L3 ]
= 0/ 0/79 0 o0 0 0 0, 0, 0, (L]
as 0/ 0/79 0 «0 0 o0 0, 9, 0, L1 ]
an 0/ 0/79 0 o0 «d 0 0. 0, 0. LA
an 0/ 0/79 0 o0 0 0 0, 0, 04 e
e 0/ 0/79 0 o0 o0 0 0, 0, 0, e
an 0/ 0/79 0 o0 o0 o0 0. 0. 0. *w
=w 0/ 0779 0 o0 o0 0 0. 0, 0, L ]
e 0/ 0/79 0 0 0 o0 0. 0. 0, bl
e 0/ 0/79 0 o0 0 0 0, 0, Oe e
aw 07 0/79 0 «0 0 0 0. 0. 0, e
ae 0/ 0/79 0 0 o0 o0 0. 0, 0, w
8 0/ 0/79 0 «0 0 o0 0, 0, 0, e
*w 0/ 0779 0 «0 «0 «0 0, 0, O L3 ]
se 0/ 0/79 0 o0 «0 0 0, 0, 0, *n
% 0/ 0/79 0 0 «0 o0 0o 0, 0, e
ra 0/ 0/79 0 o0 ) o0 0, 0, 0. e
tn 0/ 0/79 0 0 «0 0 [ S 0, 0, 1 1]
*x 0/ 0/79 0 N .0 o0 0, Q. 0, e
e 0/ 0/79 0 o0 o0 o0 0. 0, 0. L2
e 0/ 0/79 0 o0 0 o0 0, 0, 0. e
ex 0/ 0/79 0 0 o0 0 0, 0. 0, e
e 0/ 0/79 0 o0 0 o0 ' Q. O e
a0/ 0/79 0 ] 0 «0 [ IS 0. 0, e
“n 0/ 0/79 0 0 .0 0 0. 0. 0, [ Y
xe 0/ 0/79 0 o0 0 0 0, 0 O e
*x 0/ 0/79 0 o0 0 0 [ S 0. 0. L3 ]
*w 0/ 0/79 0 o0 0 «0 0, 0. 0, e
a 0/ 0/1’ )] .o .0 .0 0. °l °l e
*= 3/184/79 1100 11,t 9,9 7.8 156, 255, 140, e
n 3/18779 111S 11,6 9.8 7.8 161, 289, 143, e
za 3/18/79 1130 11,6 9.7 7.8 164, 262, 145, L1
an 3/18/79 11aS 11,6 9.7 7.8 163, 260, 143, tw
rn 3/18/79 1200 11,8 9,6 7.9 163, 258, 142, e
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.Ql.""..'l.i"f..'.'..tt'.'t't't.i"t.ﬁ."ll..'l't"."'t.i..

1 2] 1S MIN, DATA e
" DRY STACKX GAS CONCENTRATION e
*R L2 ]
(L] ge €02 NO NO NQ L
e LOaD voLg voLY pPPMY PPMY NG/J "a
Ll DATE TIME MWTH MEAS MEAS MEAS 3x02 e
l.tit"tl".tt.i'tt.ﬁt"tt't*i..'tttn.t.tt'ﬁi‘t'itﬁ'Qti!tittttt
s 3/14/79 1215 11,8 9.6 7.9 162, 257, 142, e
s 3/34/79 1230 t1.4 9.7 7.9 {61, 258. ta2, e
an 3/18/79 1245 11,48 9.7 7.9 156, 249, 137, e
e 3/14/779 1300 11.4 9.7 749 153, 246, 136, e
an 3/14/79 1315 13,6 9.6 8,3 165, 262, 145, e
e 3/18/79 1330 13,6 9.4 8,7 173, 263, 14§, e
s 3/14/79 1345 13,6 8,s 8,9 184, 267, 147, e
an 3/14/79 1800 13,6 8,4 8,9 186, 268, 148, 'Y
*e 3/18/79 1415 16,3 8,3 8,9 189, 269, 1a8, e
e 3/14/79 1430 (6,3 8.4 8,9 191, 273. 151, e
s 3/14/79 1485 16,3 8.3 8,9 193, 275, 152, T
an 3/14/79 1500 16,3 8.3 8,9 196, 279, 154, *n
aa 3/18/79 1515 16,4 8,3 8,9 199, 282, 156, "
an 3/718/79 1530 16,4 8,3 8,9 200, 28s, 157, e
ee 3/18/79 1545 16,43 8,3 8,9 203, 289, 159, T
*x 3/18/79 1600 16,8 8.3 8,9 203, 289, 159, xn
=% 3/18/779 1615 16,4 8.4 8,9 191. 274, 151, e
e 3/14/79 1630 16,4 8,5 8,9 191, 27S. 151, T
ax 3/14/719 1645 16,4 8,5 8,9 191, 274, 151, e
an 3/18/79 1700 16,8 8.5 8,9 190, 274, 1S4, L3
an 3/18/79 1715 16,3 8.5 8,8 190, 274, 151, e
aw 3/14/79 1730 16,3 3,5 8,8 189, 274, 151. e
wx 3714779 1785 16,3 8.5 8.8 189, 274, 151, LT
sn 3/18/79 1800 16,3 8.6 8,3 188, 273, 150, e
an 3714779 1815 16,3 8.6 8,8 186, 272. 150, *w
aw 3/14/79 1830 16,3 8.6 8,8 185, 270, 149, e
on 3714779 184S 16,3 8.7 8,8 183, 268, 148, e
ae 3/14/79 1900 16,3 8.6 8,8 182, 266, 147, L 1]
e 3/18/79 1915 16,3 8.6 8,8 180, 262, 184, P
an 3/18/79 1930 16,3 B.6 8,9 179, 260, 143, e
*a 3/14/79 1985 16,3 8.5 8,9 178, 258, 1a2, s
an 3/14/79 2000 16,3 8,5 8,9 177. 256, 141, ' T
an 3714779 201S 16,3 8,5 8,9 176, 253, 140, e
ax 3718/79 2030 16,3 8.5 8,9 173, 250, 138, T
an 3/714/79 20aS 16,3 8.5 8,9 172, 248, 137, T
as 3/18/719 2100 16,3 8,5 8,9 172, 249, 137, e
an 37147719 2115 16,1 8.9 8,9 172. 250, 138, e
2 3/18/79 2130 te6,1 8.5 8,9 173, 251. 138, e
an 3/14/79 2125 16,1 8.5 8,8 173, 251, 138, e
an 3/14/79 2200 16,1 8,6 8,8 171, 248, 137, [T
«% 3/18/79 2215 16,1 8,8 8,8 173, 250, 138, *e
*» 3/14/779 2230 16.1 8,5 8,8 180, 260, 143, e
% 3/14/79 2245 16,1 8.5 8,8 182, 203, 14S, e
*x 3/18/79 2300 16.1 8.5 8,8 185, 267, 147, *w
aw 3/14/79 2315 16,1 8.% 8,8 189, 274, 1St. e
% 3/14/79 2330 16,1 8.5 8,8 191, 277, 153, e
ae 3/13/79 2345 16,1 8.6 8,7 194, 282. 156, L
*n 3/18/79 2400 16,1 8.7 8,7 197, 289, 159, e
Q.l'.t'.i"t."...t't't'..'tt"t't'tt-itttﬁiititt't"t'tt'tttﬂ'

114

XVB 6017-1216



AR R R AR R R A AR R R A AN R PR AR R R RN AN AN AR AN O R A AN N RN AN A BN ACANRR TR NN NY

Y] 1S MIN, DATA "
bl DRY STACK GAS CONCENTRATION *e
'k e
e 02 co2 NO NG NO e
bodd LOap voLx voLX peMy PPMY NG/J e
*t  DATE TIME MwWTH MEAS MEAS MEAS 3x0¢ te
AARNEEAR AR ARG AR RN RN AR AN PR G AR AR ARANRANA RN R RRAINNARRINS R AR RN R RN N
e 3/15/79 1S 16,1 8.8 8,8 201, 298, 164, e
** 3/15/79 30 16,1 8,8 8,8 203, 300, 165, =
*® 3/15/79 45 16,1 8,8 8,8 205, 303, 167, *=
e 3/15/779 100 16,1 8,8 8,8 207, 306, 169, e
** 3/15/79 115 16,0 8.8 8,8 207, 306, 169, e
*x 3/15/779 130 16,0 8.9 8,7 204, 304, 168, e
2% 3/15/79 145 16,0 9.0 8,7 202, 303, 167, LA
®x 3/15/779 200 16,0 8,9 8,7 204, 30S. 168, *x
*x 3/1S5/79 215 1S5.8 9.0 8,7 204, 306, 169, L
** 3/1S/79 230 15,8 9.0 8,8 205, 309, 170, e
ax 3/{5/79 245 15,8 9,0 8,8 206, 310. 171, e
** 3/15/79 300 15.8 9.0 8,7 205. 309, 170, e
*n 3/1S/779 315 16,1 9.0 8,7 205, 309, 170, *%
%% 3/15/79 330 16,1 9,0 8,8 205, 308, 170, ==
ax 3/18/79 34S 16,1 9.0 8,7 205, 308, 170, e
** 3/15/79 400 16,14 9,0 8,8 205. 309, 170, *»
** 3/15/79 415 16,0 9.0 8,83 20S. 308, 170, e
** 3/15/79 430 16,0 9.0 8,8 205, 308, {70, *%
te 3/15/79 aasS 16,90 9.0 8,8 204, 307, 169, T
** 3/1S/79 500 6,0 9.0 8,8 204, 307, 169, ®=
»* 3/1S/79 S1S 16,0 9,0 8,8 203. 30S. 168, L4 ]
*e 3/1%/79 530 16,0 ‘9,0 8,8 202, 104, 168, te
e 3/15/79 54S 16,0 9.0 8,8 202, 303, 167, TS
** 3/15/79 600 1640 9.0 8,8 201, 301, 166, =
*x 3/15/79 615 16,0 9.0 8,8 200, 300, 165, *v
te 3/15/79 630 16,0 9.0 8,8 199, 299. 16S, LA
*e 3/1S/79 645 16,0 9,0 8,8 199, 300, 165, e
*e 3/15/79 700 1640 9.0 8,8 199, 300. 165, "
ne 3/18/79 715 16,0 9.0 8,8 199, 299, 165, e
*e 3/15/79 730 16,0 9.0 8,8 198, 297, 164, e
** 3/15/79 745 16,0 9.0 8,8 199, 300. 165, =
*n 3/15/79 800 16,0 9.0 8,9 200. 300, 166, e
*® 3/15/779 815 16,0 9.0 8,9 200. 301, 166, t»
*e 3/15/79 830 16,0 9.0 8.9 201, 301, 166, e
** 3/15/79 84S 16,0 8.9 8.9 201, 300, 166, e
*e 3/15/79 900 16,0 %.0 8,9 Ll B bl BY *t{. bd
*® 3/15/79 915 6.1 8,9 8,8 199, 296, 163, *w
*n 3/15/79 930 16,1 8.9 8,8 201. 300, 165, =
*e 3/15/79 945 16,1 9.0 8,8 180. 270, 149, =
% 3/1S/79 1000 16,1 %1 8,8 176, 268, 148, "
*e 3/15/79 1015 6,0 9.1 o0 179, 272, 150, e
s 3/18/79 1030 16,0 9,2 9.4 181, 277, 152, “w
e 3/15/79 10488 16,0 9.1 9,4 17S. 267, 147, e
ax 3/1%/779 1100 36,0 9.1 9,4 173, 262, 14a, e
ww 3/1S/779 1115 16,0 9.0 9.8 174, 264, 145, Ll ]
*e 3/45/79 1130 16,0 9.0 9,4 176, 264, 1a6, *w
** 3/15/79 1145 16,0 9.0 9.4 176, 265, 186, A=
** 3/1S/79 1200 16,0 9.0 9.8 177, 267, 147, e
RR
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[T 15 MIN, DATA - e
" DRY STACK GAS CONCENTRATION s
'Y ] L1 ]
e 02 coe NO NG NO e
'Y LOAD vOoLY voLg pPMY PPMY NG/J e
13 DATE TIME MWTH MEAS MEAS MEAS 3202 e
ARR AN AR R RN QAR R AN AR AR A ARANERRARNR AR AR RRAAARARAIRARRRARAANSIRNN A NR RN
e 3/15/79 1215 16,0 9.0 9.4 178, 267, 147, e
*w 3/1S/79 1230 16,0 9,0 9.4 180, 269, 148, LA
e 3/15/779 1265 16,0 9.0 9,4 182, 272, 150, e
*n 3715779 1300 16,0 9.0 9,4 182, 274, 151, e
e 3/1S/79 1315 16,14 9,0 9,4 182. 274, 1S1i. e
ww 3/15/719 1330 16,1 9.0 9.4 182. 273, 151. e
te 3/1S/79 1345 16,1 9.0 9,4 182, 274, 1St "
ta 3/15/79 1300 16,1 9.0 9,4 181, 273, 151, e
-ew 3/15/79 1818 16,8 8.8 9,5 182, 269, 148, e
an 3/15/79 1830 16,4 8.7 9.7 179, 263, 145, e
s 3/15/79 1aaS 16,8 8,7 9,8 176, 258, 142, L2
*n 3/15/779 1500 6,3 8,7 9.7 172 253, 139, e
n 3/{%/79 1S1S 16,0 9.0 9,6 167, 252, 139, e
*a 3/1S/79 1530 16,0 9,0 9.4 166, 250. 138, 1
e 3/1S5/79 1585 t6,0 9.0 9.4 169, 254, 1480, "
s 3/1%5/79 1600 16,0 9.0 ?,.4 167, 251, 138, bl
e 3/15/79 1618 16,1 9.0 9.4 166, 249, 138, e
** 3/15/79 1630 16,1 9.0 9.4 167, 250, 138, LA
% 3/15/79 1645 16,1 8.9 9.5 167, 249, 137, e
te 3/15/79 1700 t6.1 8.9 9.5 167, 248, 137, £ L]
t* 3/15/79 1715 16,0 8,9 9,5 167, 248, 137, e
e 3/15/79 1730 16,0 9.0 9,5 166, 250. 138, .
*® 3/15/79 1785 16,0 9.0 9.8 165, 249, 137, #=
2% 3/15/79 1800 16,0 9.0 9,4 16S, 249, 137, e
e 3/15/79 1815 16,0 9,0 9.4 166, 249, 137, e
ss 3/15/79 1830 16,0 9,0 9,8 166, 249, 137, e
«x 3/15/79 1845 16,0 9,0 9.4 165, 249, 137, =«
*a 3/15/79 1900 16,0 9,1 9,5 164, 249, 137, e
= 3/1%/79 1915 16,0 9.0 9.4 165, 249, 137, LA
" 3/15/79 1930 16,0 M 9.4 165, 249, 138, e
n 3/715/79 194S 16,0 9.0 9,5 165, 249, 137, e
an 3/15/79 2000 16,0 9.0 9,5 165, 249, 137, e
an 3/15/79 2015 15,8 9.0 9,5 165, 248, 137, e
an 3/1%/79 2030 15,8 9.0 9.5 165, 249, 137, LT
an 3/715/79 2085 15,8 9.0 9.5 166, 249, 137, L L
ax 3/715/79 2100 15,8 %1 9.3 163, 248, 137, .
s 3/715/79 2115 16,0 8.9 9.5 162, 242, 134, e
a 3/15/79 2130 16,0 8.9 9,5 163, 244, 134, "
an 3/15/79 2145 16,0 8.9 9,6 164, 2483, 134, s
s 3/15/79 2200 16,0 8,9 9.8 164, 284, 134, e
«a 3/15/79 2215 16,0 8,8 9.6 163, 282, 133, e
aa 3/15/79 2230 16,0 8.9 9.6 163, 244, 134, e
e 3/15/79 2285 16,0 8,8 9,6 163, 242, 134, e
st 3718779 2300 té6,0 8,9 9,6 163, 243, 134, e
*® 3/15/79 2315 1640 8.8 9,6 163, 282, 133, *»
*® 3/1S5/79 2330 16,0 8.8 9.6 163, 242, 134, -
en 3/1%/79 234aS 16,0 8,9 9.5 163, 242, 134, e
an 3/15/79 23800 16,0 8,8 9,6 163, 241, 133, e
AR R R AR AN G RN R RN N R ANA QAN R AN RN RANBA R AR R AR RNAANAARNRNR AR R AN
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e
t*te

1S MIN, DATA
DRY STACK GAS CONCENTRATION

L2 ]
e

xw L
*re ae coe NO NG NQ e
bkl LOAD voLYX voL® PPHY PPMY NG/J (2]
*%  DATE TIME MWTHM MEAS  MEAS  MEAS  3%0¢ "
RN R R R AR R AN RN A AR ARA A RARRRR RS AARARANRA AR IR REARAARIRARRNARRANRS
*® 3/16/79 1S 14,8 8,8 9,7 163, 242, 133. L]
ar 3/16/79 30 4,8 8.8 9,7 164, 242, 133, k]
e 3/36/779 a4S 14,6 8.8 9,7 164, 242, 133, bl
an 3/16/779 100 14,8 8.8 9.6 162, 240, 132, e
ax 3/16/79 115 ta,s 8.8 9,6 162, 240, 132. bid
e 3/16/779 130 14,6 8,8 9,7 162, 239, 132, '
% 3/16779 14s 14,6 8,8 9,7 163, 240, 132, e
e 3/16/79 200 14,6 8.8 9.6 102, 240, 132, e
% 3/16/79 215 t4,s 3.8 9,6 162, 239, 132, LA
*w 3/16/79 230 t4.s 8,8 9.5 162, 240, 132, e
ax 3/16/79 284S ta.s 8,8 9,6 162, 240, 132, e
as 3/16/79 300 14,6 8,8 9,6 162, 240, 133, e
e 3/16/79 315 14,46 8,8 9,7 163, 241, 133, e
an 3/16/79 330 14,6 8,9 9,6 162, 281, 133, =«
tn 3/16/79 345 14,6 a8 9,7 163, 241, 133, LAl
e 3/16/79 400 14,6 8,7 9,8 164, 241, 133, LA ]
% 3/16/19 a1s 1a.a 8,8 9,7 163, 261, 133,
ww 3/16/79 430 14,3 9.3 9,0 157, 243, 134, e
% 3/16/79 aas 1a,a 8,8 9,7 16t, 237, 131, ==
ax 3/16/79 500 14,4 8.8 9,7 161, 239, 132, b
*® 3/16/79 $1S 1S5.8 8,8 9.7 163, 240, 132. *
" 3/16/79 S30 1S.8 8,8 9.7 160, 238, 131, hi)
** 3/16/79 sas 15.8 8.9 9,7 159, 236, 130  *»
sw 3/16/79 600 15,8 8.8 9,7 159, 236, 130. ol
an 3/16/79 615 15,8 8,8 9.7 159, 23s, 130, LA
*x 3/16/79 630 15,8 9,1 9,5 157, 238, 131, #=
aw 3/16/79 645 15,8 9,0 9,5 157, 237, 131, e
e 3/16/79 700 15,8 9,2 9,8 155, 239, 132, e
*n 3/16/79 7115 15,7 9,2 9,3 155, 238, 131, =
wn 3/16/79 730 15,7 9,2 9,3 155, 238, 13, e
* 3/16/79 785 15,7 9.1 9,4 157, 238, 131, we
*x 3/16/79 800 15,7 9,2 9,3 156, 239, 132, e«
aw 3/16/79 815 15,7 9,1 9.3 158, 240, 132, e
e 3/16/79 830 15,7 9,0 9,4 161, 243, 134, e
aw 3/16/79 8as 15,7 8.9 9,5 t62, 242, 133, A=
sw 3/16/79 900 15,7 8,9 9,5 166, 246, 136, e
an 3/16/79 91S 16,0 8,8 9,6 168, 249, 137, LA
e 3/16/79 930 16,0 8,8 9,6 171, 253, 139, e
xe 3/16/79 9aS 16,0 8.8 9,7 172, 253, 140, L1}
*n 3/16/79 1000 16,0 8,8 9,7 174, 2s7, 142, LE
aw 3/16/79 1015 16,1 “i,0 9,7 -1, 1. -1, LA
an 3/16/79 1030 16,1 9,1 9,7 182, 275, 152, e
sn 3/16/79 1045 16,1 9,0 9,7 183, 27s, 152, LA
®x 3/716/79 1100 t6,1 . 9,0 9,7 183, 276, 152, e
wn 3/16/79 1115 16,0 9.2 9,6 -1, -1, -1, re
*a 3/16/79 1130 16,0 =1,0 .0 -1, -1, ol,
*x 3/16/79 1185 16,0 8.2 12,0 161, 229, 126, e
ax 3/16/79 1200 6,0 8,2 12,0 161, 228, 126, e
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e
L2
s
e
e
L1

TS
*e
e
e
L 1 ]
'S
"a
e
L2 J
ne
e
e
e
e
e
e
e
LL ]
e
ne
T
e
e
"
*w
*e
e
e
e
T
e
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e
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e
e
e
e
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e
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e
e
e
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e

T 1S MIN, DATA
e DRY STACK GAS CONCENTRATION
W
LA 02 co2 NO NO NO
bkl LOAD voLx vOoLx  PPMYV PPHY NG/J
*x  DATE TIME MwTH MEAS MEAS  MEAS 3%0¢
AR N R RN R AR AR AN AR SN R AR R A QA AR AN AR ANNR R R R AR N RN AR AR ANA RN AN R AN S
tm 3/16/79 1215 17.3 8.3 12,0 162, 230, 127,
e 3/16/79 1230 17,3 8.3 11,9 162, 230, 127,
"™ 3716779 1235 17,3 8.3 12,0 167, 239, 132,
R 3/16/79 1300 17,3 Te0 13.3 212 274, 1St.
e 3/16/79 1315 18,5 6.4 13,5 218, 266, 147,
e 3716779 1330 18,5 6,5 13.5 214, 267, 147,
re 3/716/79 1385 18,5 8,1 12,3 187, 221, 122,
*a 3/16/79 1400 18,5 7.9 12,2 156, 216, 119,
e 3/716/79 10;5 16,0 7.9 12,2 157, 217, 120,
s 3/16/79 1430 16,0 7.9 12,2 159, 219, te1,
ax 3/16/79 1385 18,0 7.9 12,2 160, 220, 122,
s 3/16/79 1500 16,0 7.9 12,2 180, 221, 122,
e 3/16/79 1515 16,1 8,0 12,2 tel, 223, 123,
*a 3/716/79 1530 (e, 8,0 12,2 158, 220, 121,
ad 3/716/79 1588 16,1 7.9 12,2 187, 217, 119,
e 3716779 1600 16,1 7.9 12,8 158, 217, 120,
te 3/16/79 1615 15.% 7.8 12.4 197, 269, 149,
e 3/16/79 1630 15,9 8.4 .0 156 223, 123,
tn 3/16/779 1645 15,5 8,S 11.8 149, 21S. 119,
ta 3716779 1700 15,9 8,4 11.8 1489, 214, 118,
ea 3/716/79 171S 14,8 8,5 11,7 151, 217, 120,
e 3716779 1730 14,8 8,8 11,8 150, 216, 119,
se 3/16/79 1745 14,8 8.5 11,7 150, 215, 119,
am 3/16/79 1800 4.8 8,5 11,7 150, 216, 119,
e 3/16/79 1815 14,8 8,5 11,7 148, 214, 118,
*s 3/16/79 1830 14,8 8,5 11.7 186, 210, 116,
** 3/16/79 184S 14,8 8,4 117 146, 209, 115,
e 3/16/79 1900 14,8 8.4 11e7 148, 212, 117,
*n 3/16/79 1915 18,6 8,3 1107 150« 214, 118,
*x 3716779 1930 (4.6 9.9 1042 156, 25S. 181,
*n 3/16/79 1945 14,6 8.1 11,8 151, 212, 117,
sa 3/16/79 2000 4.6 8,2 11,8 153, 216, 119,
e 3/716/79 2015 13,8 8,2 11,8 154, 218, 120,
an 3/716/79 2030 14 .8 8,2 11,8 156, 228, 122,
an 3/16/79 2045 14,8 8,2 11,9 159, 226, 124,
se 3/7146/79 2100 14,8 8,2 11,9 162, 229, 126,
a 3/16/79 2115 j1a.8 8,2 11,9 163, 230, 127,
*a 3/16/79 2130 14,8 8,2 11,9 163, 231, 127,
*n 3/16/79 2145 14,3 8,2 11,8 164, 232, 128,
ax 3/716/79 2200 14,8 8,3 11,8 165, 23s, 129,
ae 3/16/79 2215 14,8 8.3 11,8 166, 237, 30,
sw 3J/16/79 2230 14,8 8.3 11,9 167, 238, 131,
e 3/16/79 2285 14,8 8.3 11,9 167, 237. 131,
s 3716779 2300 14,8 8.3 11,8 ‘670 237, 131.
an 3/718/79 2315 14,8 8.3 11,8 165, 234, 129.
ca 3/16/79 2330 14,8 8.3 11.8 165, 23a, 129,
wn 3716779 2348 14,8 8.3 11,8 165, 234, 129,
ae 3/16/79 2800 16,8 8.3 11.8 166, 236, 130,
whw
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e
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e
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e
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*n
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e 1S MIN, DATA

T DRY STACK GAS CUONCENTRATION

N

w g2 coe NG NO NO
LL) LOAD voLx voux pPMY PPy NG/J
*x  DATE TIME MwTH MEAS  MEAS MEAS 3%0€

R AR BN AR R A AR R AN R AN RN AR R AR R AN RARNRRARARARRARR AR ARRARN AN OREY
% 3/17/79 1S 14,5 8,3 11.8 165, 235, 130,
*a 3/17/79 30 14,5 8,4 11,8 164, 234, 129,
re 3/17/79 as 14,5 8,3 1,8 164, 234, 129,
e 3/17/79 100 14,5 8,4 11,8 164, 234, 129,
se 3/17/79 115 17,6 8,4 11.8 163, 233, 129,
*e 3/17/79 130 17,6 8.4 11,8 162, 232, 128,
ax 3/17/79 185 17,6 8,3 11,8 163, 232, 128,
na 3/17/779 200 17,6 8,43 11,8 164, 234, 129,
s« 3/17/79 215 17,7 8,4 11,9 164, 235, 129,
e 3/17/79 230 17,7 8,4 11,9 166, 237, 131,
*a 3/17/79 285 17,7 8,s 11,9 165, 237, 131,
ax 3/17/79 300 17,7 8,4 11,8 164, 23a, 129,
an 3/17/79 318 17,7 8,4 11.8 164, 235, 130,
ne 3717779 330 17,7 8,a 11,8 163, 233, 129,
we 3/17/79 3as 17,7 8,4 11,8 162, e3e, 128,
s 3/17/79 400 17,7 8,4 11,8 162, 23t, 128,
ce 3/17/79 a1 19,6 8,4 11,8 162, 232, 128,
s 3/17/79 a30 19,6 8,a 11,8 162, 232, 128,
s 3/17/719 a48S 19,6 9,1 11,2 164, 248, 137,
ne 3/47/79 500 19,6 8,8 11,3 162, 240, 132,
ax 3/17/779 $1S 16,48 8,5 11,8 159, 229, 126,
ne 3/17/779 $30 16,4 8,4 11,8 157, 224, 124,
*x 3/17/79 Sas 16,4 8,a 11,8 158, 227, 125,
ax 3/17/79 600 16,4 8,5 11,8 159, 229, 126,
*x 3/17/79 615 14,5 8, 11,8 160, 230, 127,
ze 3/17/79 630 14,5 8,5 11,8 159, 229, 126,
*xx 3/17/79 6aS 14a,S 8,4 t1,8 1s8, 227, 125,
an 3/17/79 700 14,5 8,5 11,8 158, 228, 125,
*e 3717779 71S 18,6 8,% 11,8 1587, 226, 125,
*« 3/17/79 730 14,6 8,4 11,9 158, 227, 125,
s 3717779 745 14,6 8,4 11,9 187, 226, 124,
®= 3/17/79 . 800 14,6 8,8 11,9 160, 229, 17,
an 3717779 815 14,6 8,0 11,8 163, 235, 129,
xx 3/17/79 830 14,6 8,4 11,8 166, 239, 132,
aw 3/17/79 8as 14,6 8,4 11,8 168, 241, 133,
*s 3/17/79 900 14,6 8,4 11,9 172, 248, 136,
ax 3/17/79 918 14,5 8.2 §1,9 178, 255, 141,
w 3/17/79 930 14,5 8,8 11,9 183, 202, 164,
*x 3/17/79 94S 14,5 8,4 12,0 190, 273, 151,
sn 3/17/79 1000 14,5 8,8 11,9 195, 208, 159,
ce 3/17/79 1015 14,86 9.1 11,9 164, 244, 135S,
ax 3/17/79 1030 14,6 -1,0 11,9 146, 124, 68,
ax 3/17/79 104S 14,5 8,2 11,9 -t, -1, -1,
wx 3/17/779 1300 18,6 8,1 11,9 150, 210, 116,
re 3/17/79 1115 14,8 3,0 11,9 150, 209, 115,
an 3/17/79 1130 14,8 8,0 11,9 150, 209, 115,
*x 3717779 1145 4.8 8,0 11,9 150, 209, 11S,
*e 3/17/79 1200 14,8 8,0 12,0 149, 207, 114,
....ttt't'Q‘t"ﬁt."t't"'i'*'tttt't'!’ttﬁl*'tt..'tttﬁ"ﬁ'tit't
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ARAARRA AR R AR ANA AR RN RA QA RA N RN RARANR R AR AR XRN AR RARRARRARARND AR ARR

e 1S MIN, DATA L 2]
L4 DRY STACK GAS CONCENTRATION *re
L 3 ] *a
e g2 coe NO NQ NO e
' LOAD voLx voLx pPMY pPPMY NG/J e
LA DATE TIME MuTH MEAS MEAS MEAS 310¢ e
AN AR N RN QAR RN R A AR RPN A R R RN P AR AR RN R ARN A AANEIR AN ARNN RN RNARRY
ae 3/17/79 1215 14,6 7.9 11,9 1439, 207, 114, e
e 3/17/779 1230 14,8 7.9 12,90 151, 208, 115, L d
*® 3/17/79 1285 14,6 T.9 1240 152. 209, 115, e
an 3/17/79 1300 4,6 7.9 1240 1S1. 209, 11S. e
*a 3/17/779 1315 14,6 7.9 11,9 151, 208, 11S. e
*® 3/17/779 1330 14,8 7.8 11,9 152 208, 115. LA
se 3/17/79 1385 14,6 7.7 12,0 153, 209, 115 e
e 3/17/779 1400 ta.s 7.7 12.1 154, 209, 115, L2
e 3/17/79 1415 14,6 Te7 1201 154, 209, 115, e
aw 3/37/779 1430 t4,0 Te7 121 15Se. ele. 117, *w
e 3/17/79 1485 14,6 Te7 12.1 157. 213, 118, e
x 3/17779 1500 14,6 T.7 1240 157, 214, 118, e
ae 3/47/79 1515 14,8 Te7 12,0 156, 212, 117, LA
s 3/17/779 1530 14,8 7.6 1240 157, 213, 117, e
e 3/17/719 1545 14,8 Teb6 12,1 158, 212. 117, e
e 3/17/79 1600 14,8 Te6 1241 158, 213. 118, LA
e 3/17/79 1615 14,8 Teb 12,0 158, 213, 117, e
wa 3/17/79 1630 14,8 T8 12.1 158, 213, 117, LA
% 3/17/79 1648 14,8 Teb 12,1 157. 212. 117, e
e 3/17/779 1700 14,8 7.6 {2et 157, 2ll, 116, e
ne 3/17779 1715 14,8 Teb 1201 155, 208, 11S. b
*w 3/17/79 1730 14,8 Teb 1261 154, 208, 114, LA
*n 3/17/719 1748 14,8 T.6 1241 154, 207, 1148, i
®e 3/17779 1800 14,8 Te6 1241 15S. 209. 115, e
e 3/17/779 1815 14,6 Te6 12,0 157, 211 116, bl
ww 3/11/79 1830 14,6 7.6 12.0 157. 211, 117, e
*a 3/17/79 184S 14,6 T.6 1240 155. 209, 11Se. e
*e 3/17/79 1900 14,6 Te7 119 154, 208, 115 *w
% 3/17/79 1915 14,5 7.7 11.9 151, 20S. 113, b/
e 3/17/79 1930 14,5 8.6 10,8 147, 21S. 118, e
*n 3/17/79 1948 14, 7.8 11.8 151. 207, 114, te
™ 3/17/79 2000 14,5 7.9 11.8 151, 208, 115, i
= 3/17/19 2015 14,5 Te9 117 151. 209, 11S. e
s 3/17/719 2030 14,5 Te9 117 150, 2006, 114, e
* 3/17/779 2085 14,5 7.9 11.7 150. 206, 114, e
ax 3/17/79 2100 14,5 7.9 117 149, 20S. 113. e
e 3/17/79 2115 14.3 Te? 11.7 147, 203, 112. o
e 3/17/779 2130 14,4 79 117 14S. 200. 110, e
s 3/17/79 2145 18,2 7.9 11e7 1aS, 199, 110, i
s® 3/17/779 2200 14,4 7.9 117 136, 200, 110, ok
s« 3/17/79 2218 t4,a Te? 11,7 147, 201, 111, =«
an 3/17/79 2230 14,4 7.9 11,7 147, 202, 111, e
s 3717779 2285 1t4,a 7.9 11.7 147, 202, 111, L1
e 3/17/79 2300 t4,4 7.9 11,6 186, 202, 112, e
an 3/17/79 2315 14,4 7.9 11,6 144, 199, 110, e
e 3/17/79 2330 14,3 7.8 11,6 185, 198, 109, *w
% 3/17/79 2345 14,4 T.8 11,7 146, 200, 110, e
e 3/%7/79 2800 14,8 Te7 11.7 148, 200, 110, e
QQ.....Q'Q..Q’.'Q'.'Q'Q'"'ﬁtQ"'ti'.'tt."tttti"tit.tttt'!'it
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AR RAR R RN R R A P RN R R R AR R TR R AN E AR R RN R AN A AR AR R RN RARN AR IR NN QR AN S

LA ]
LR
L 2]
(23
w
e

L]
"
L 2]
e
LE
e
L3
L2 ]
L2 ]
L3 ]
e
e
w
e
L2
e
e
13 ]
L ]
L3 ]
L3 ]
e
L2
L2 ]
L 3 ]
Ld ]
e
e
e
L2 ]
e
e
LA ]
e
LA ]
e
e
e
L 2]
e
L2 3
LA ]
Ll ]
e
L1 ]
e
e

e {S MIN, DATA

TS DRY 3STACK GAS CONCENTRATION

E £ ]

'L 02 co2 NO NO NO
e LOAD YOLXY vOLXY  PPMY PPMY NG/J
e DATE TIME MWTH MEAS MEAS MEAS 3%0¢€
Qitt'ttﬁttqﬁttttt't.tt.‘.ti'tt‘t'!.t.'.tifittiiiﬁ'l.t't""ttt'
** 3/18/79 15 17,3 7.6 11,8 1st, 204, 112,
an 3/18/79 30 17,3 7.6 11,8 154, 207, 114,
an 3/18/79 as 17,3 7.6 11,8 155, 209, 115,
an 3/18/79 100 17,3 7.6 11,8 156, 210, 11e,
an 3/718/79 115 19,3 6,9 12,5 199, 2S3, tao0,
*n 3/18/79 130 19,3 6,7 12,7 201, 254, 140,
*n 3/18/79 145 19,3 6,7 12,6 202, 2SS, 141,
wn 3/18/79 200 19,3 .7 12,6 202, 255, 1a%,
an 3/18/79 215 19,6 6,7 12,6 202, 2ss, 141,
ax 3/18/79 230 19,6 6,7 12,6 202, 2ss., tat,
an 3/18/79 285 19,6 6,8 t2.6 201, 255, 1a0,
 3/18/79 300 19,6 6,8 12,6 201, 255, 140,
an 3/18/79 315 19,6 6.8 12,6 201, 2sS, 140,
*n 3/168/79 330 19,6 6.7 1246 201, 253, 140,
*e 3/18/79 3a5 19,6 6,7 12,6 201, 2s3, 140,
an 3/18/79 200 19,5 6.7 12,6 199, 251, 138,
ax 3/18/79 81S 19,6 6.6 12,6 201, 2s2. 139,
an 3/13/79 430 19,6 Tl 12.2 208, 271, 149,
% 3/18/79 84S 19,6 Tel 12,2 227, 294, 162,
ae 3/18/79 500 19,6 6.9 12.4 232, 297, 164,
e 3/18/79 51S 19,6 6.9 2.8 233, 298, 164,
s 3/18/79 530 19,6 6.9 1244 237, 303. 167,
*n 3/18/79 54% 19,6 Tel 1261 237, 307, 169,
=n 3718779 600 19,6 T2 12,2 236, 309. 170,
an 3/18/79 615 20,1 Tel 12.2 23S. 306, 169,
*s 3/18/79 630 20,1 7.2 12.2 233, 304, 167,
an 3/18/79 645  20,¢ Tt 12.2 231. 30t. 166,
n 3/18/79 700 20.1t Te2 1242 232, 302, 167,
*n 3/18/779 7S 20,1 Te2 1242 233, 305, 168,
*n 3/18/79 730 20.% Te2 12.2 23S. 308, 170,
*n 3/18/79 745 20,1 Te2 12.2 238, 311, 172,
e 3/18/79 . 800 20.1 Tet 12.2 239, 311, 171,
*e 3/18/79 81S 20,2 7ot 1243 237, 308, 170,
*x 3/18/79 830 20,2 7ol 12.3 237, 307, 169,
*e 3/18/79 84S 20.2 Tt 123 238, 308, 170.
* 3/18/79 900 20.2 Tet 12.4 239, 310, 171,
*e 3/18/79 915 20.2 Tel 12,8 200, 310, 171,
a* 3/18/79 930 20,2 Ted 1263 243, 314, 173,
*® 3/18/79 9as 20,2 T.1 1243 2486, 320, 176,
re 3/18/79 1000 20,2 Tet 12.3 248, 322. 177,
ae 3/18/79 101S 20,4 Tel 12,4 1. “te *1le
*® 3/18/79 1030 20,4 Tl 10,1 205, 266, 147,
** 3/18/79 1045 20.a 7.2 10,1 209, 273, 151,
e 3/18/79 1100 20,4 7.3 10.1 207, 273, 151,
*n 3/18/79 1115  20.a 7.3 101 208, 275, 151,
*e 3/18/79 1130 20,4 7.3 10,0 208, 274, 151,
e 3/18/79 114S 20,4 Tel 101 211, 27S. 152,
..'3/16179 1200 20,4 7.0 101 2164 277' 153,

L2
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AR AR AN R R A RN A AR R AN N QR AR AR AN AR AR AN R RN RN RN ARG AR A RAC RN R

1S MIN, DATA

LX)

134 DRY STACK GAS CONCENTRATION e
*e L 2]
e 02 co2 NO NG NO e
- LOAD voLx voLx pPPMV PPMY NG/J TS
®e  DATE TIME MWTH MEAS MEAS MEAS 3%0¢ TS
ﬂ."ﬁ.""...'...'t't"'t.'.'."'lt'tl."t'ttti.t'tt'i'ﬂt"t'i.
aw 3/18/79 1215 19,9 6.9 10.2 215, 276, 152, e
e 3/48/79 1230 19,9 6.9 10.2 216, 276, 152, e
*x 3/18/79 1285 19,9 7.1 10,2 218, 282, 155, Li ]
*e 3/18/79 1300 19,9 8,3 9.6 207, 29S. 163, n
*s 3/18/79 1315 16,4 9.1 9,0 198, 301, 166, e
e 3/18/79 1330 116,48 91 9.0 200, 303, 167, e
*w 3/18/79 1385 16,48 9.1 9.0 202, 308, 170. LA
*n 3/18/79 1400 16,4 9.1 9,0 203, 309, 170. w
% 3/18/779 1815 16,3 9.1 8.9 204, 310, 171, L4 ]
s 3/18/7719 1830 16,3 9.1 8,9 20S. 313, 172 e
ze 3/18/79 1485 16,3 9.1 9.0 205, 313, 172, w
wa 3/18/79 1500 16,3 9.2 9.0 205, 314, 173. e
aw 3/18/79 1S1S 16,3 9.2 9.0 204, 312, 172. tw
% 3/18/79 1530 16,3 9.2 9.0 204, 312, 172 e
ex 3/18/79 184S 16,3 9.1 9.0 204, 310, 171 e
% 3/18/79 1600 (6,3 9.1 9,0 202, 307, 169, bl
ae 3/18/79 1615 16,3 9.2 9.1 203, 310, 171. i
aw 3/18/779 1630 16,3 9.2 9.1 201, 307, 169, *w
% 3/18/79 164S 16,3 9.2 9.1 193, 297, 164, L d
an 3/18/79 1700 16,3 9.2 9,2 187, 286, 158, e
as 3/18/79 1715 16,3 9.1 9,1 184, 280, 154, e
*e 3/18/79 1730 1643 9,2 9,1 182, 279, 154, e
e 3/16/79 1785 16,3 9.2 9.1 181, 278, 153. e
an 3/18/719 1800 16,3 9.1 9,1 181, 27S. 152, .
*s 3/18/79 181S 16,1} 9.1 9,1 178, 271, 150, e
*e 3/18/79 1830 16,1 9.1 9,1 177. 268, (a8, =
«n 3/18/79 184S 16,1 9.1 9,1 176, 268, 148, e
®a 3718779 1900 16,1 9.2 9.t 173, 265, 146, e
*w 3/18/79 1918 (6.1 9.5 8,7 166, 262, 18S. re
e 3/18/79 1930 16,1 9.3 a,9 167, 257. 142, e
*2 3/18/79% 1945 16,1 9.3 8,9 166, 256, 141, b
L2 3/["1’ 2000 16,1 9.3 8,9 16S, 255S. 1d1. e
"% 3/18/79 2015 6.1 9.3 8,9 164, 254, 140,  n*
m® 3/18/779 2030 16,1 9.3 8,9 159, 246, 13S5. bd]
aw 3718779 2045 16,1 9.3 8,9 157, 242, 133, '
we 3/18/79 2100 16,1 9.3 8,9 154, 238, 131, e
an 3/18/79 2115 16,1 9.3 8,9 151, 233, 128, a»
an 3/18/79 2130 16,3 9,2 8,9 149, 236, 127, t 1
e 3/18/79 2145 16,1 9,2 8,9 148, 228, 126, we
e 3/18/79 2200 16,1 9.3 8,% 147, 226, 135, e
% 3/18/79 2218 16,0 9.2 8,9 144, 221, 122, r
an 3/18/79 2230 16,0 9.2 8,9 142, 218, 120, e
e 3/16/79 224 16,0 9.2 8,9 139, 214, 118, e
«x 3/18/79 2300 16,0 9.2 8,9 138, 212, 117, e
=n 3/16/79 2315 16,0 9,2 8,9 138, 211, 116, “
an 3/18/79 2330 16,0 9,2 8,9 137, 210, 116, L1
wn 3/18/79 23aS 16,0 9.2 8,8 133, 203, 112, LE
wa 3718779 20800 16,0 9,2 8,9 134, 205, 113, e
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ERARARN R ARNN R AN RN AN R AR KA R AR A RA R AR AR RN AA RN AL RARRARAAN RN AR ORN

E 2 ]
e
N
L] ]
L]
"N

e
b 2]
e
t*e
e
e
e
e
e
L3 ]
e
1 2 ]
*d
"N
L3
e
134
e
e
L1}
L2 ]
w
N
L2 ]
b2
e
L ]
"y
L3 ]
£ 2 4
1 23
*w
L1
*w
e
*w
N
R
e
N
N
e
e
R
e
L L]
e
b2 ]

L1 15 MIN, DATA
LA DRY STACK GAS CONCENTRATION
e
*h 02 co2 NO NG NO
L1 LOAD  vOLX VOLX PPMV  PPHY NG/J
*%  DATE TIME MWTH MEAS  MEAS  MEAS  3X02
EARAARARAARNRA BN R AR AR RN RN AR AR NN AN R AN NN NN R RRAARANARANANNR NS NNS
"t 3/19/79 1S 15.4 9.2 8,9 134, 20S., 113,
«a 3/19/79 30 15,8 8,2 10,1 138, 195, 107,
ew 3/19/79 as 15,4 7.5 10,3 186, 195, 108,
*n 3/19/79 100 1S.4 7.5 10,3 146, 196, 108,
*a 3/19/79 115 16,1 T.6 10,3 1a6, 196, 108,
a% 3/19/79 130 16,1 7.3 10,5 145, 191, 105,
*n 3/19/79 135 16,1 7.2 10,5 145, 190, 105,
** 3/19/79 200 16,1 7.2 10,6 taa, 188, 104,
ax 3719779 215 16,1 7.2 10,6 144, 188, 104,
= 3/19/79 230 18,1 7.2 10,6 {45, 190, 10S,
*n 3/19/79 245 16,1 7.2 10,6 145, 189, 104,
s 3/19/79 300 16,1 7.2 10,6 185, 190, 105,
e 3/19/79 315 16,1 7.4 10,5 14S, 192, 106,
*a 3/19/79 330 16,1 7.2 10,5 145, 190, 105,
*a 3/19/79 345 16,1 7.2 10,5 146, 191, 10S,
na 3/19/79 400 16,1 7.2 10,5 145, 190, 105,
an 3/19/79 815 18,3 7.8 10,4 144, 191, 105,
xa 3/19/79 430 18,3 7.2 10,8 159, 209, 11S.
2t 3/19/79 485 18,3 7.8 9,9 153, 209, 115,
*a 3/19/79 - SO0 18,3 T.6 10,2 149, 202, 111,
*a 3/19/79 S1S 18,3 7.7 10,1 148, 201, 111,
e 3/19/79 S30 18,3 7.7 1064 147, 200, 110,
*8 3/19/79 545 18,3 7.7 10,61 147, 200, 110,
*® 3/19/79 600 18,3 7.6 10,2 148, 200, 110,
" 3/19/719 615 18,5 7.6 10,1 148, 200, 110,
N 3/1’/7’ 630 18.5 T8 1061 147, 199, 109,
™ 3/19/79 43S 18,5 7.7 1001 148, 201, 11te
" /19779 700 18,5 Te7 10,1 17, 104, 57,
e 3/19/79 715 18,3 Te7 10.1 153. 208, 115,
= 3/19/79 730 18,3 7.7 10, 153, 208, 11S.
*% 3/19/79 745 18,3 7.7 10,0 154, 209, 11S.
*w 3/19/79 - 800 18,3 7.7 10,0 155, 211, 116,
ar 3/19/79 81S 7.6 7.7 10,0 154, 210. 116,
** 3/19/79 830 17,6 7.8 10, 154, 211, 116,
*® 3/19/79 8as 17,6 8.3 9,6 155, 221, 122,
"% 3719779 900 17.6 Te7 10.0 “1. *1. =1,
ar 3/19/79 915 16,3 7.8 10,0 -t, 1. -1,
we 3/19/79 930 16,3 7.8 10,0 i, L4 " -f{,
e 3/19/79 945 16,3 7.7 10,1 162, 220, 121,
*a 3/19/79 1000 16,3 7.7 10,1 162, 221, 122,
e 3719779 101S 16,8 7.7 12,3 163, 22y, 122,
am 3/19/79 1030 16,8 7.6 12,5 164, 221, 122,
*e 3/19/79 104s 6,8 7.7 12,4 163, 221, 122,
*e 3/19/79 1100 16,4 7.7 12,8 162, 221, 122,
aw 3/19/79 1115 16,3 7.7 12,9 164, 222, 122,
** 3/19/79 1130 6,3 7.6 t2,4 165, 222, 122,
** 3/19/79 1145 16,3 7.6 12,4 164, 222, 123,
xn 3/19/79 1200 16,3 7.8 12,4 166, 227, 125,
*RE
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AARARD RN AN AR AN RN E RN R AR AR R AR AN RASARANNRACAAR R AR ARARARAA RN RNy

(L] 1S MIN, DATA L1
' DRY STACK GAS CONCENTRATION LE
't '3
Li 02 co2 NO NG NO wn
e LOAD voLx voLy pPMY PPMY NG/J e
e DATE TIME MWTH MEAS MEAS MEAS 3202 e

AR AN RN AR NG AN N AN AN ARV AR AN ERA NN ANAARNAN IR G R AR AR AARR AR AR RN RN AR
an 3/19/79 1218 16,8 Teb 12.4 167, 22S. 124, e
*e 3/19/79 1230 16,1 Teb 12,4 169, 227, 125, e
e 3/19/79 t12as 16,1 7.6 12.3 169, 228, 126, e
e 3/19/79 1300 16,1 Teb 12.3 167, 22S. 124, La
se 3/719/79 131S 16,3 Teb 123 169, 228, 126 e
% 3/19/719 1330 16,3 12,8 170, 227, 13S. Ll
aw 3/19/79 1335 16,3 12,4 172, 228, 126, e
we 3/19/79 1300 16,3 12,4 170, 231, 127, e
e 3/19/79 1415 16,3 12,4 171, 230, 127, . =
an 3/19/79 1430 16,3 12,8 172, 231, 127, L 1
sa 3/19/79 1485 16,3 12,5 173, 230, 127, e
=x 3/19/79 1500 16,3 12,5 174, 231, 128, .
an 3/19/79 151S 16,4 12.5 176, 232. 128, e
*n 3/19/79 1530 16,4 12,5 179, 23S, 130, L T
xe 3/19/79 15aS t6,4 12,95 182, 237. 131, n
ee 3/19/79 1600 116,48 12,6 18S, 243, 134, L1
a 3/19/79 1615 16,48 1246 187, 247, 136, e
an 3719779 1630 16,4 12,6 191, 252. 139, L2 ]
an 3/19/79 1645 16,4 12,6 196, 258, 142, e
wx 3/19/79 1700 16,8 12,6 196, 261, 14a, e
e 3/19/79 1715 16,8 12.6 196, 264, 146, e
an 3/19/79 1730 16,4 12.6 191, 257, 142, e
e 3/19/79 17485 16,4 12.6 189, 254, 140, e
ra 3719/79 1800 16,2 12.5 18S, 249, 137, e
aa 3/719/79 1815 16,3 1245 el =l ef, L2
wx 3/19/79 1830 16,3 12.5 169, 227, 12S. (2]
ax 3/19/79 18485 16,3 12,5 167, 224, 124, e
an 3/19/79 1900 16,3 12.5 166, 223, 123, t
*a 3719779 1915 15,8 12,5 166, 224, 1248, [ 2]
x 3/19/79 1930 15.8 12.5 167, 227. 12S. Ldd
aw 3/19/79 194S 15,8 11.3 164, 249, 137, bd
&x 3/19/79 2000 15.8 11.1 167, 244, 134, e
% 3/19/79 2015 1S.4 11.7 167, 238, 131, i d
e 3/19/79 2030 15.4 11.7 167, 238, 131, e
ww 3/19/79 2045 1S5.4 11,7 166, 237, 131, e
*® 3/19/79 2100 1S.4 11,7 167, 237, 131, =
" 3/19/79 2115 15,8 11.7 167. 238, 131, Ld ]
*% 3/19/79 2130 5.4 117 167, 238, 13t. e
®e 3/19/79 2145 15,48 11.7 167, 237, 131, bk
aw 3/19/79 2200 1S.8 1147 165, 235, 129, e
am 3719779 2215 5.4 11.7 166, 235, 130, bh
* 3/19/79 2230 1S.4 117 166, 235, 130, e
an 3/19/79 2285 1S,.,4 11,7 166, 236, 130, e
e 3/19/79 2300 15.8 11.7 165, 236, 130, e
*% 3719779 2315 15.8 117 164, 233, 129, e
aw 3/19/79 2330 1S.4 t1e7 16S. 23a, 129, LA
e 3/19/779 2385 1S.s 11.7 164, 233, 128, e
e 3/19/79 2800 1S.a 11,7 163, 232. 128, w
ANAAR AR N IR R AR R A AR RSN AR TR R AN A AR AR RN AR AR AAR LR RARNRNRRANANNY
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AAREARR R AR IR E R R AR R AR AR AR AR R R RARNRNARR RN AR ANRAANNANRAAEARAS AR NSO,

e 1S MIN, DATA 1 23
L1 DRY STACK GAS CONCENTRATION *e
*tR e
e 02 to2 NO NGO NO e
bkl LOAD voL% vOoLX PPMV pPPMV NG/J L
e DATE TIME mMuWTH MEAS MEAS MEAS 3%0¢ "
Q.i't"'ﬂ".."ti'Q'.tQQit'tttt.ttit..!t'tﬁti.tt-tt.ni'ilttﬂt'!
" 3/20/79 1S 16,6 8.3 11,7 162, 230, 127, e
*w 3/20/79 30 16,6 8,3 11,7 160, 228, 126, e
e 3/20/79 as 16,6 8.3 11,7 159, 226, 125« i
an 3/20/779 100 16,86 8.3 11,7 159, 226, 125, Lh
e 3/20/79 115 16,6 8.3 11,7 161, 228, 126, e
an 3/20/79 130 16,6 7.7 12.3 158, 21S. 119, e
*e 3/20/79 145 16,6 7.7 12,3 158, 214, 118, e
ae 3/20/79 200 16,6 Te7 12.3 159, 215, 118, "
*w 3/20/79 215 16,8 7.7 12,3 158, 214, 118, bl
«e 3/20/79 230 16,4 7.7 12.3 157. 213. 118, e
*% 3/20/79 249 16,48 Te.6 12.3 157, 212, 117, Lid
ax 3/20/79 300 16,48 Te6 12.3 157, 212, 117, e
e 3/20/79 315 17,0 T.6 12.3 157, 212, 117, LA
e 3/20/79 330 7.0 Te7 12.3 156, 211, 117, LA
sx 3/20/79 348 17.0 7.7 12.3 156, 211, 117, .
an 3/20/79 300 17,0 7.6 12.3 155, 210, 116, e
*n 3/20/79 315 16,6 Teb 12,3 154, 208, 11S. e
an 3/20/79 430 16,86 Y 1243 155, 209, 115. L
*e 3720779 385 16446 TS 1245 161, 21S. 119, e
*x 3/20/79 500 16,6 7.8 12,5 203, ars, 153, e
s 3720779 515 16,8 7.9 12.3 218, 301, 166, Ld
*a 3/20/79 S30 16,4 8,3 11.8 148, 210, 116, re
ze- 3/20/79 545 16,8 7.4 1245 141, 187, . 103, e
*n 3/20/79 600 16,4 7.4 12.5 142, 189, 104, e
ew 3720779 61tS 16,48 7.8 12,5 142, 189, {04, e
*n 3/20/79 630 16,8 7.4 12,5 143, 190. 105, %
* 3/20/79 645 16,4 7.4 12.5 182, 189, 104, LAl
"™ 3/20/79 700 16,2 7.4 12.5 1a2, 189, 104, e
' 3/20/79 715 16.4 7.8 1245 143, 190, 10S. e
*% 3/20/79 730 16.4 T.a 1245 142, 189, 104, 1
®x 3/20/79 78S 16,4 7.4 12,5 144, 192, 106, e
®a 3/20/79 800 16,4 7.8 12,5 145, 193, 106, e
wx 3/720/79 815 16,4 7.4 12,5 1as, 192, 106, e
s 3/20/79 8310 16,4 7.8 12,5 1aS, 193, 108, *n
wa 3/20/79 845 16,4 7.4 12,5 187, 194, 107, '
*x 3/20/79 900 16,4 T.8 12,5 - 147, 19a, 107, e
e® 3/20/79 915 16,2 Te3 12.5 147, 194, 107, La
e 3/20/79 930 6.4 Te3 1245 147, 194, 107, L
*e- 3/20/79 945 16,48 9.2 11.0 125. 192, 106, *e
*% 3/20/79 1000 16,43 8t 11.7 138, 19a. 107, e
*e 3/20/79 101S 16,48 8.0 11.8 141, 19S. 107, e
*e 3/20/79 1030 16,4 8.0 0 1a1, 196, 108, e
LA 3/20’79 1045 16.5 B.ﬂ o0 ‘“3. 205- 113. *n
*% 3/20/79 1100 6.8 8.3 12.0 144, 20S. 113, e
*s 3/20/79 1115 16,8 8.2 1201 147, 208, 114, v
*x 3/20/79 1130 16.4 8.1 12.1 149, 209. 11S. e
sw 3/20/79 1145 16,8 7.9 12,3 149, 206, 118, *»
*e 3/20/79 1200 16.a T«7T 12.6 152. 206, 118, #w
(232 2222220222222 2222222222322 22 2R 22322222222 2222222222 2
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(1] 1S MIN, DATA L
L 3] DRY STACK GAS CONCENTRATION e
L1 e
e 02 co2 NO NQ NO L 2]
e LOAD voLx voLx pPMyY PPMY NG/J e
Li) OATE TIME MwWTH MEAS MEAS MEAS 3%X0¢ L]
ENAR TR ARG AR AR SRR AR RA QAR AR RN AN AP AR R AR AR A AR IR R AN AN AR
tn 3/20/79 1215 16,7 7.5 12.8 154, 206, 113, e
e 3/20/79 1230 16,7 T3 12.9 156, 206, 113, L d
wn 3/20/79 1285 16,7 7.1 13.1 162, 211, 116, e
ax 3/20/79 1300 16,7 T.1 13,0 163, 212, 117, e
an 3/729/79 1315 16,7 7.2 13,0 166, 217, 120, e
ne 3/20/79 1330 16,7 7.2 12,9 168, 219, 121, L3
se 3/20/79 1385 16,7 7.2 13,0 159, 207, 114, *n
e 3/20/79 1800 16,7 Tt 12,9 152, 198, 109, e
= 3/20/79 1415 16,6 T7e2 12,9 151, 198, 109, L3 ]
*e 3/20/79 1430 16,6 7.2 12.9 150, 196, 108, e
aa 3/20/79 1885 16,6 T.2 12.9 149, 195, 108, Lhd
«e 3/20/79 1500 16,6 7.2 12,9 149, 195, 108, e
*e 3/20/79 1515 16,6 7.2 12,9 148, 194, 107, bl
“a 3/20/79 1530 16,6 T2 12.9 189, 194, 107, e
te 3/20/79 1585 16,6 7.2 12,9 149, 19S. 107, e
s 3/20/79 1600 16,6 Tel 12.9 1S2. 198, 109, b
s 3/20/79 1615 16,7 Tel 1340 153, 198, 109, okl
*n 3/20/79 1630 16,7 Tt 13,0 154, 201, 11t. bk
% 3/20/79 1645 16.1 Tet 13,0 156. 203. 112, L
e 3/20/79 1700 16,7 7.3 12.9 154, 203, 112, b
wn 3/20/79 1715 16,7 T3 12,9 1St. 199, 110, e
*n 3/20/79 1730 16,7 7.4 1249 150, 198, 109, Ld
e 3/20/79 1785 16,7 Ted 12,9 148, 197. 108, *w
% 3/20/79 1800 16,7 T8 12.9 148, 197, 108, bl
sa 3/20/79 1815 16,8 Tet 13,4 171, 222, 123, "~
wa 3/20/79 1830 16,8 T.6 12,9 198, 268, 148, w
an 3720779 1885 16,8 7.8 12,5 180, 286, 136, (1]
e 3/20/79 1900 16,8 7.6 12,7 136, 197, 109, tw
*w 3720479 1915 18 2 7.6 12,7 185, 197, 108, e
=a 3/20/79 1930 18,2 7.7 12,7 144 196, 108, L T
we 3/20/79 19a5 18,2 7.7 12,7 144, 195, 108, ( 2]
an 3720/79 2000 18,2 7.7 12,7 143, 194, 107, L
an 3720/79 2015 16,8 7.6 12,7 143, 193, 107, e
*a 3/20/79 2030 6,8 7.6 12,8 143, 193, 106, 'L
sw 3/20/79 204S 16,8 7.6 12,8 143, 192, 106, L
ex 3/20/79 2100 16,8 T.6 12,7 143, 193, 106, e
*a 3/20/79 2115 16,8 7.6 12,7 1aa, 194, 107 ##
an 3/20/79 2130 16,8 Teb 12,8 faa, 194, 107, "
ax 3720779 2185 16,8 T+6 12,8 186, 196, 108, La
an 3/20/79 2200 16,8 7.5 12,9 t1a6, 19S, 107, e
an 3720779 2215 16,8 Te6 12,8 183, 192, 106, *w
na 3720779 2230 16,8 Teb 12.7 140, 190, 10S, L 2
an 3/20/79 2265 16,8 Te7 12,7 140, 189, 104, b ]
=n 3/20/79 2300 16,8 Teb 12.7 140, 190, 10S. L3
an 3720779 2315 16,7 7.6 12,8 141, 191, 10S. e
an 3/29/79 2330 16,7 Te? 12.8 140, 190, 10S. LA 4
wn 3/20/79 23aS t6.7 Teb 12,8 139, 188, 104, -
ax 3720779 2800 16,7 7.7 12.8 139, 188, t04, L2

AR R AR IR RN R RAAARRAR G AR R NN NN N RANT AR AR ANNNENN AR AR I NN RN
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Lh
e
'
LR ]
e
e

“w
L2 ]
*tw
te
e
e
e
e
LE ]
£ 2 )
X3
R
e
e
e
L1 ]
e
L2 4
e
e
R
*R
e
R
e
L £ ]
L3
re
e
*e
*w
e
L]
e
e
L 44
e
L2 ]
e
*w
e
L]
e
e
*e
e
tw
e

*h 1S MIN, DATA
e DRY STACK GAS CONCENTRATION
*e
ne a2 co2 NO NO NO
e LOAD voL vOLY pPPMY pPPMY NG/J
e DATE TIME MuTH MEAS MEAS MEAS 3202
AR AR AN R AN R AN R A RN R RN AR R AR A S ARARRA AR AR ARARN RN E AR R AN SR
*w 3/21/79 1S5 16.6 T.7 12,8 139, 188, 104,
*e 3/21/79 30 16,6 Teb 12.8 140, 190, 10S.
e 3/21/79 aS 16,5 7.7 12.8 142, 192, 106,
*e 3/21/79 100 16,6 7.7 12.8 142, 192, 106,
sn 3/21/79 115 16,6 7.7 12,8 142, 193, 106,
e 3/23/79 130 1b,6 Te7 12,8 142, 193, 106,
% 3/21/79 185 16,6 Te? 12.7 142, 193, 106,
se 3/21/79 200 16,6 T.7 12.7 141, 192, 106,
an 3/21/79 215 16,6 7.7 12,7 181, 191, 105,
ae 3/721/79 230 16,6 7.7 12,7 141, 191, 108,
re 3/21/79 285 16,6 7.7 12,7 144, 192, 106,
e 3/21/79 300 16,6 7.7 12,7 141, 192, 106,
s 3/21/79 315 16,6 7.7 12,7 162, 193, 106,
e 3/21/79 330 16,6 8,S 12,0 139, 201, 11y,
a2 3/21/79 345 16,6 7.7 12,7 140, 190, 105,
aw 3/21/79 400 16,6 7.7 12,7 139, 190, 108,
an 3/21/79 815 16,8 7.7 12,7 137, 186, 103,
e 3721779 a30 16,4 7.7 12,8 136, 184, 102,
se 3/21/79 3as 16,4 7.7 12,8 135, 183, 101,
an 3/21/79 S00 16,4 7.7 12,8 135, 183, 101,
e 3/21/79 S1S 16,3 7.7 12,8 1348, 182, 100,
n 3/21/79 530 16,4 Te7 12,8 13S. 183, 10,
e 3/21/79 . %3S 16,4 7.7 12.8 . 134, 182, 100,
aw 3/21/79 600 16,4 7.6 12.5 135. 183. 101,
e 3721779 6tS 16,4 7.7 12,8 137, 185§, 102,
an 3/21/79 630 16,4 Te? 12.8 137, 18S, 102,
*e 3/21/79 64S 16,4 Te7 12,8 135, 183, 101,
wx 3/21/79 700 116,48 T.6 12,8 136, 184, 101,
wa 3/21/79 715 16,8 7.7 12,8 137, 185, 102,
e 3/21/79 730 16,4 7.6 12,8 137, 186, 102,
*a 3/21/79 785 16,4 7.6 12,8 139, 188, 104,
*e 3/21/79 - 800 16,4 7.6 12,8 139, 187, 103,
=xn 3/721/79 815 16,8 7.6 12,8 139, 187, 103,
we 3/21/79 830 16,8 7,6 12,8 138, 186, 103,
*w 3/21/79 8as 16,4 7.6 12,8 139, 187, 103,
e 3/21/79 900 16,4 7.6 12,8 149, 200, 110,
e 3/21/79 915 16,4 7.6 12,7 151, 203, 112,
wn 3/21/79 930 16,4 7.5 12,7 151, 202, 111,
wn 3721779 945 16,4 7.6 12,6 152, 204, 113,
s 3/21/79 1000 16,2 7.6 12,6 153, 205, 113,
sw 3/21/79 1015 16,6 7.6 12,6 188, 201, 111,
aw 3/21/7 1030 16,6 7.6 12,5 146, 196, 108,
zs 372177 1085 16,6 7.4 12,6 149, 199, 110,
»s 3/21/79 1100 16,6 7.3 10,2 127, 167, 92,
*n 3/21/79 1115 6,6 7.3 10,3 128, 168, 93,
wn 3/21/79 1130 16,6 7.2 10,3 127, 166, 92,
*a 3/21/79 1145 16,6 7.2 10,3 123, 161, 89,
*x 3/21/79 1200 16,6 7.2 10,3 122, 160, a8,
aw

AEANA ARG RN R AN RRARGARNAR
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[ 2] 1S MIN, DaATA (2]
*h DRY STACK GAS CONCENTRATION b
L 1 e
e 02 co2 NO NO NO e
e LOAD VOLY YOLX PPMV  PPMV  NG/J  #»
a2 DATE TIME MWTH  MEAS MEAS  MEAS  3%0¢ e

.‘...'*.'.'...*.'.......‘."‘Q."‘.""ﬁ'.'."."""."..'..-'
e 3721779 1215 16,7 T2 10,3 124, 158, 87, e
an 3/21/79 1230 16,7 7.2 10,3 122, 159, a8, e
*a 3/721/79 1265 16,7 7.2 10,4 123, 160, 88. bd 4

*a 3/21/79 1300 16,7 7.8 10,3 120, 159, 88, "
e 3721779 1315 16,7 7.4 10,2 114, 158, 83, L4 ]
an 3/21/779 1330 16,7 T.48 10,14 129, 172, s, e
*n 3/21/79 1345 16,7 7.3 10,2 131, 173, 95, L1
za 3/21/79 1300 16,7 7.3 10,3 128, 168, 93, n
an 3/21/79 1815 16,7 T2 10,3 129, 169, 93, a4
ae 3/28/79 1330 16,7 7.1 10,4 132, 170, 94, [ 2
se 3/21/79 1845 16,7 7,0 10,8 13a, 173, 95, LL
e 3721779 1500 16,7 7.0 to,a 133, 172, 95, e«
aa 3/21/719 1515 16,8 7.0 10,5 133, 172, 95, xa
as 3724779 1530 16,8 7.0 10,5 134, 173, 96, e
an 3/21/719 1545 16,8 7.0 10,5 126, 163, 90, T3
e 3/2%/79 1600 16,8 7.0 10,5 126, 163, 90, e
e 3/23/79 1615 16,8 7.0 10,5 127, 164, 90. L2
wa 3/72%/79 1630 16,8 7.0 19,5 124, 1640, a8, e
an 3/724/79 1645 16,8 7.0 10,5 123, 158, 87, v

n 3/724/79 1700 16,8 Te1 10,5 122, 158, 87, e
*% 3/21/79 1715 16,8 Te1 10.5 122 158, 87, e
" 3/21/79 1730 16,8 Tel 10,5 122 158, 87. e
% 3724779 1785 16,8 Tt 10,4 122, 158, 87, "
sn 3/21/79 1800 16,8 Tel 105 1220 158, 87, bl d
% 3/21/79 1815 16,8 Tel 10,5 122» 158, 87. W
an 3/21/79 1630 16.8 Te1 10,5 121 157. 86, Li
" 3/21779 1845 16,8 Tet 10,5 123, 160, 88, bdd
®e 3/21/79 1900 16,8 Te2 10,8 122. 164, 83, =
*% 3/21/79 1915 1646 8.3 9.8 127, 180, 99, *»
*x 3/21779 1930 16,6 7.6 10,2 122, 164, 90. e
% 3/21779 1945 16,6 Teb 10,1 12 163. 90, b d
*n 3/21779 2000 16,6 Teb 101 120, 162, 89, e
*w 3/21/79 201S 16,6 T.6 10,2 120, 162, 89, i
wn 3/24/79 2030 16,6 Teb 11.9 121 163, 90. b
*n 3/23/79 2085 16,6 Te6 1002 122 164, 90, L4
v 3721779 2100 1646 Teb 1042 122 104, 90, we
*w 3/21/79 2115 16,6 Ted 10,2 121. 163, 90, e
*w 3721779 2130 16,6 Ted 10,2 122 164, 99, bl
*e 3/21/79 2185 16,6 b 10.2 123, 166, 9. b
*% 3/21/79 2200 16,6 b 1062 123, 165, 91. Ld]
te 3/21/79 2215 16,6 .

tw 3/21/79 2230 16,6
e 3721779 2285 16,6

7
7
; 10.2 123, 165, 91, e
7
re 3/21/79 2300 16,6 7
?
?
?
?
*

[]
[ 10,3 128, 166, 92. e
& 10,3 123, 166, 81, aw»
] 10,2 123, 166, 91, L 2
»e 3721779 2315 16,6 Y 10,2 123, 166, 91, e
ae 3/21/79 2330 16,8 [
ew 3/21/79 2345 8,6 ]
we 3721779 2800 16,8 b
AERRRANEAVAAANR R AN AANA RGeS *

10,2 118, 160, 88, e
10,2 118, 159, 88, L
10,2 117, 157. a7, 'S
ARARERAR AR AR NN NA RN SRR e ARG D
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bkt 1S MIN, DATA .
Ll DRY STACK GAS CONCENTRATION e
L3 ] . h
L] 02 t02 ND NO NO *a
e LUAD VOLX  VOLX PPMV  PPMY  NG/J  #»
% DATE TIME MWTH MEAS MEAS  MEAS  3%0¢ s
221333221 FT2 2 d2 2 a R I T R R A R T I P R A P P R Y P R R R R R R L)
*n 3/22/79 1S 16,6 Te6 10.2 117, 157. a7, (2]
an 3/22/79 30 16,6 o 10,2 118, 160, aa, e
aw 3/22/79 as 16,6 10,2 118, 160, 88, e
aw 3/22/79 100 16,6 10,3 117, 158, a7, 'L
ax 3/22/719 115 16,6 10,3 116, 156, as, e

xn 3/22/79 130 16,6
*w 3/22/79 185 16,6
an 3/22/79 200 16,6
an 3/22/79 215 16,6
aw 3/22/719 230 16,6
we 3722779 28S 16,6
aw 3/22/79 300 16,6
*e 3/22/79 315 16,6
na 3722779 330 16,6
ae 3/22/79 345 16,56
aw 3722779 400 16,6
se 3/22/79 a1S 16,7
an 3722779 a30 16,7
wa 3/22/779 aas 16,7
s 3/722/79 S00 16,7
xa 3/22/79 S1S 16,6
an 3/22/79 530 16,6
e 3/22/79 $4S 16,6
xa 3722779 600 16,6
*n 3/22/79 615 16,6
an 3/22/79 630 16,6
«n 3/22/79 645 16,6
cw 3722779 700 16,6
ae 3722779 71S 16,3
e 3/22/79 730 16,4
wx 3/22/79 745 16,4
as 3/22/79 800 16,3
*wn 3/22/79 81S 16,3
wn 3/22/79 830 16,4
se 3/722/79 84S 16,4
e 3722779 900 16,4
an 3/22/79 S 16,6

10,3 115, 155, 86, #a
lops 11“- 153. 8“. e
10,3 113, 152, 84, ea
10,3 1ta, 1S3, 8a, =
10,3 114, 154, as, e
10,3 115, 1S5S, 8s, L2
10,3 11S, 1S5, 86, #w
10,3 116, 157, 86, e
10,2 117, 158, 87, e
looa llG- 159. 58. L2
louz 1170 159. 55. *e
9.7 111. 160, 88, e
‘ooo llst 1560 56' 1 2]
10,2 114, 15S. 85, LA ]
10,2 114, 154, 8s, TS
10,2 113, 153, 84, e
10,2 113, 1S3, aaq, LTS
10,2 112, 151, 83, (TS
10.2 11, ls‘n 83. te
10,2 114, 15“' 850 *w
10.2 lls. ‘Ss. ab. e
10;2 lls' 155. 86. L2
10,2 115, 156, 86, S
10,2 116, 156, 86, e
10,2 11S. 155, 86, L2 ]
10,2 116, 156, 86, n
10,3 117, 157, 87, "
10'2 “7' 155. 87. e
10,2 116, 157. 87, e
10.2 1160 ‘57. 57. te
10,1 127, 172, 9S. *n
10.1 lZG. 173' 95| L L]

NN N NN NN NN N NN NN NN NN NN NANN A NNNNN
o~N~NOOCOOCTOCOCOTOOCOCONGFGTrTNOBOOCOOCOCTOCOCOCTOCOCTOCOCTTOTO

an 3/22/79 930 16,6 . 10,1 129, 174, 9%, "

ax 3/22/79 9aS 16,6 . 101 129, 174, 96, bl

"e 3/22/79 1000 16,6 . 101 129%.. 174, 96, *a
. 10e1 129, 174, 96, b ]
L ]

s 3/22/79 1030 16,4
e 3722779 1045 6,4
e 3/22/79 1100 16,4
s 3/22/79 1115 te6,0
nn 3722779 1130 16,4
an 3/22/79 1145 6,48
re 3/22/79 1200 16,4
(2321122222222 PY ey

10,2 129, 173. 9S. ]
10.1 12S. 168, 93, n
10,0 127, 171, 94, ok
10,1 127, 171, 94, TS
10,1 128, 174, 96, e
10,1 129, 173, 6, e
REARARAANR R RR LR AN AANARAARNNARN RN RN

7
7

7

7

7

7

7

an 3/22/79 1015 16.4 7
7

7

7

7

7

7

7

®

FC - - -

»e &« o 0o @
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AR RN R AN N AR RA AN RN O AR AT AN TN RN AR R NAR AR R AR AR A NARRARRAN AR ARG

te
e
te
te
"
e

e
‘e
e
te
e
L3 ]
b2 ]
e
e
e
(2]
L5 ]
te
L3
e
ey
L 23
1 23
b2 ]
L2
e
L2 ]
*e
e
L2 ]
L 2]
e
T
e
e
Cew
*y
L
L 2
[ 2}
L 1]
e
"w
1 33
[ 23
B 'Y
(2]
e
[ 2]
e
[ 2]
e
e

e 1S MIN, DATA

e DRY STACK GAS CONCENTRATION

[ £ ]

'Y 02 co2 NO NO NO
te LOAD voLg yoLX pPMY PPMY  NG/J
L] DATE TIME MWTH MEAS MEAS MEAS 3X02

ARRER R NN R R AR AN R AN N AN ER RGP IR R AN AR AR RS A AN AN AR R AR R AR AR DA ARAANR NN S
tw 3722779 1215 1te.4 Te6 10,0 129, 173, 96,
sw 3/22/79 1230 16,43 Teb 10,0 129, 173, 9%,
e 3/22/79 1245 16,48 T8 10,0 124, 167, 92.
a8 3722779 1300 16,43 Teb 10,1 12S, 168, 93,
tn 3/22/19 1315 16,8 Teb 10,1 127, 170. 94,
e 3722779 1330 16,6 Te& 1041 127, 170, 94,
en 3722779 1385 16,6 7.5 10,1 127, 170, 94,
e 3/22/79 1300 6,6 7.5 10,1 127, 169, 93,
*e 3722779 1415 16,6 7.5 10,1 128, 171, 9a,
e 3722779 1430 16,6 7.5 10,1 128, 17¢, 94,
en 3/22/79 184S 16,5 7.4 10,2 125, 167, 92,
ca 3722779 1580 16,6 7.4 10,1 122, 163, 90,
se 3722779 1515 16,6 7.4 10,1 122, 162, 99,
e 3/22/79 1530 16,8 7.4 10,1 122, 162, 89,
ra 3722779 1585 6.6 7.4 10,1 122, 162, 89
as 3/22/79 1600 16,6 7.4 10,1 122, 162, 89,
*n 3722779 1615 16,6 7.8 10,1 122, 163, 90,
*e 3722779 1830 16,6 7,8 10,2 123, 164, 90,
*n 3/22/79 1645 16,6 7.5 10,2 124, 165, 91,
e 3/22/79 1700 16,6 7.5 10,2 124, 165, 91,
*a 3/22/79 171S 16,0 7.5 10,2 124, 166, 91,
e 3722779 1730 16,6 7.5 10,1 126, 168, 93,
*a 3/22/79 1785 16,6 7.5 10,1 128, 170, 9a,
an 3/22/79 18300 16,6 7,5 10,1 129, 172, 9S,
sn 3/22/79 181S 16,6 7.5 10,1 130, 1748, 96,
*n 3722779 1830 16,6 7.5 10,2 129, 173, s,
s 3722779 1845 16,6 7.5 10,2 128, 171, 94,
e 3/722/79 1900 16,6 7.5 10,2 128, 171, 94,
e 3722779 1915 17,0 7.5 10,2 126, 168, 93,
*n 3/22/79 1930 7,0 8,2 9,6 130, 183, 101,
*a 3/22/79 1945 17,0 1.7 10,1 123, 167, 9,
e 3/22/79 2000 17,0 7.7 10,14 121, 164, 91,
e 37227719 2015 166 7.7 10,1 121, 163, 90,
e 3/22/79 2030 16,6 7,7 10,1 120, 163, 90,
e 3/22/79 2085 16,6 T.7 10.1 121, 164, 90,
ra 3/22/79 2100 16,6 7.7 10,1 121, 163, 90,
aw 3722779 2115 16,6 Te? 10,1 120 163, 90,
an 3/22/79 2130 16,6 Te7 10,1 119, 162, a9,
wx 3722779 21685 16,6 7.7 10,1 120, 162, 39,
e 3722779 2200 6.8 Te7 10,1 119, 162, 89,
sw 3/22/79 2215 16,6 Te7 10,1 119, 162, 90,
e 3722779 2230 6.6 77 10,1 119, 1602, 89,
*n 3/22/79 2285 16,6 Te7 10,1 119. 162. 0.
e 3722779 2300 16,6 Te? 10,1 119, 162, a9,
e 37227719 2315 16,6 T7 10,1 t119. 161, 89,
" 3722779 2330 b8 Te?7 10.1 116, 158, a7,
" 3/22/79 23as 16,6 Te7 1041 116, 157, 86,
* 3/22/79 2800 6.6 7.7 10,1 116, 158, 87,
AR R AN NIRRT AR AN IR RN E RN RN R TR RN AAN RN AR NP AR RARR ARV RR AR RN W

130

KVB 6017-1216



AR R AR R R AN AR AR RN AR AN G RN AR AR AR AR RN R R AN A AR SR NRANRARANAR AR

La 15 MIN, DATA L
- DRY STACK GAS CONCENTRATION "e
[ § ] L L]
e 02 cge NO NO NO e
- LOAD vaLx voLx PPMY pPMY NG/J L1
s DATE TIME MWTH MEAS MEAS  MEAS  320¢ e
"'t't.!t"..i'.itiQntt*tt.'ﬁt.'tttt't.itﬂt'tﬁttttit!itttttt."
«n 3/23/79 1S 16,4 Te7 10,1 115, 156, 86, e
*n 3/23/79 30 16,4 T.7 10,1 116, 157, 87, (1}
*x 3/23/79 as (6,4 7.7 10,1 115, 156, 86, e
ta 3/23/79 100 16,3 7.7 10,1 115, 156, 86, *n
se 3/23/79 11S tb6,8 7.7 10,1 115, 156, 86, *n
an 37237719 130 16,8 7.7 10,1 115, 156, 86, T3
e 3/23/79 145 16,4 7.7 10,1 115, 156, 86, f=
an 3/23/79 200 6.4 Te7 10,1 11S. 157, 86, e
as 3/23/79 215 t6,a 7.7 10.1 11S. 157. 86, "
an 3/23/79 230 6,4 7.7 10,1 115, 157. 8é6. *e
re 3723779 23S 16,2 7.7 10.14 114, 15S5. 86, e
an 3/23/79 300 16,4 7.7 10,14 t1ta, 155. as, e
n 3723779 3tS t6.a T.7 10,1 113, 154, 85, e
"t 3/23/79 330 16,4 7.7 1068 112, 152, 84, e
s 3/23/79 345 16,4 T.7 1041 111, 151, 83, e
e 3/23/79 400 16,48 7.7 10,1 111, 150, a3, x
e 3/23/79 a1S 16,3 8.8 9,3 101, 149, a2, e
" 3/23/79 a30 16,3 T.7 1041 107, 184S, 80, o
*n 3/23/79 34S 16,3 Teb 10.2 107, 14S, 80, Ll d
*e 3/23/79 S00 16,3 Teb 10,2 107, 144, 79, *n
e 3/23/79 515 16,4 Teb 1062 106, 143, 79, e
"t 3/23/79 S30 16,4 Teb 10,2 106, 143, 79, LA
*e 3/23/79 545 6,48 7.6 1042 106, 183, 79, re
®e 3/23/79 600 16,4 Teb 1062 106, 143, 79, e
% 3/23/79 615 16,48 ) Y 10.1 108, 147, 81, LA
aa 3/23/79 630 16,4 Te7 10,1 109, 147, 81, e
ae 3/23/79 a5 16,4 7.7 10,1 108, 147, 81, ax
aa 3/23/79 700 16,4 7.7 10,1 109, 148, 81, e
te 3/23/79 71S 6,4 7.7 10,1 109, t148, a1, w
e 3723779 730 6.8 7.7 10,1 109, 147, 81, =
e 3/23/79 748 16,4 7.7 10,1 109, 148, az, e
an 3/23/79 800 16,8 7.7 10,1 109, 148, 82, *w
an 3/23/79 815 16,3 7.7 10,1 110, 150, 83, e
wa 3/23/79 830 16,3 7.7 10,1 112, 152, Ba, e
aa 3/23/79 8a5 16,3 1.7 10,1 112, 152, 84, e
*a 3/23/79 900 16,3 7.7 10,1 111, 151, 83, s
*w 3/23/79 915 16,3 7.7 10,1 12, 152, an, %
we- 3/723/79 930 16,3 7.7 10,1 112, 152, aa, e
wn 3/23/79 945 16,3 7.7 10,1 115, 156, 86, nw
% 3/23/79 1000 16,3 7.7 10,1 115, 155, 8s, e
e 3723779 1015 16,3 7.6 10,1 {16, 156, 86,
s 3/23/79 1030 16,3 T.6 10,1 1ta, 154, as, g
wa 3/23/79 1045 16,3 7.6 10,12 115, 155, 86, L1
*w 3/23/79 1100 16,3 7.4 10,2 t26, 168, 92, %
»» 3/23/79 1115 16,1 7.4 10,1 128, 169, 93, e
*n 3/23/79 1130 16,1 7.2 10,2 129, 169, 93, L]
*x 3723/79 1145 16,1 7.1 10,3 131, 171, 94, %
zx 3/23/79 1200 16,1 7.2 10,3 134, 175, 97, e
t"'t'.tt'ql.*iiﬂ"tiﬁ'qtltt""'tttt.Qitﬁt.t""ﬂtt't't.t'tti'
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AR R AR RN AN RN NN R AR R AN R RN QAR R R AR ARG RN AN CARANRARR AR PRANNRA AT AN

W 1S MIN, DATA "
e DRY STACK GAS CONCENTRATION L.
a*aw te
Ll 02 €02 NO NO NO e
'3 . LOAD VoL voLx PPMY PPMY NG/J e
e DATE TIME MWTH MEAS MEAS MEAS 3202 e
"."'.'l't.'it"t'.ti..'t'ﬂt.ﬁ't'tit‘.t'ﬁ"'tltti"lt"it't'.t
e 3/23/79 1215 16,7 7.2 10,3 138, 177, 97. e
*e 3/23/79 1230 16,7 T2 10,2 134, 176, 97, e
*n 3723779 1285 16,7 7.3 10,2 124, 163, 90, bdd
s 3/723/719 1300 16,7 7.3 10,2 124, 163, 90, e
e 3/23/79 1315 t6,8 T.2 10,3 125, t64, 90, e
aa 3/23/79 1330 16,8 7.2 10,2 129, 169, 93, te
*e 3/23/79 13a4S 16,8 7.2 10,3 130, 170, 91, aa
*a 3/23/79 1400 16,8 7.1 10,3 129, tes, 93, e
*w 3/23/79 1815 16,7 7.2 10,3 128, 168, 92, we
s 3/23/79 1430 16,7 7.2 10,3 127, 166, 91, e
e 3723779 1248 16,7 Te1 10,3 126, 164, 90, '
s 3/23/79 1500 6,7 Tel 10,4 125, 163, 90, e
xa 3/23/19 1515 16,7 Tel 10,3. 24, 162, a9, e
ae 3/23/79 1530 16,7 7.1 10,3 123, 160, 88, e
*e 3,23/79 1545 ‘6.7 7-1 10.3 128, ‘61. 09. e
e 3/723/79 1600 16,7 Tel 10,4 122, 159, 88, [ 2]
e 3/23/79 1615 16,6 7.3 10.3 123, 162, a9, e
% 3/23/779 1630 16,6 7.3 10,2 1224 162 89, LA
e 3/23/79 164S 16,4 7.3 1042 122, 162, 89, e
ax 3/23/79 1700 16,6 7.3 1042 12%. 159, a8, e
*n 3/23/779 1715 16456 T.3 1002 121 160, as, bk
we 3723779 1730 16,6 7.3 10.2 120, 158, 87, e
s 3/23/79 1785 16,6 7.4 1062 120, 159. 87, e
"% 3/23/79 1800 16,6 7.4 102 119, 157, 87, i
an 3/23/79 1815 16,6 7.3 10,1 118, 156, 86, e
aa- 3/723/79 1830 16,6 7.3 10,2 118, 156, 86, e
sa 3723779 18aS 6,6 7.3 10,2 117, 1S4, as, e
se 3/23/79 1900 16,6 7.8 10,2 118, 156, 86, e
*e 3/23/79 1915 16,7 7.7 9.9 1te, S8, 87, =
ne 3723779 1930 16,7 8,2 9.6 124, 174, 96, e
an 3/23/79 194S 16,7 7.9 9,7 129, 172, 95, '
ae 3723779 2000 16,7 8,0 9,7 124, 172, 95, e
an 3/23/79 201S 16,6 8.0 9.7 126, t7a, %, e
e 3/723/79 2030 16,6 8.0 9.7 125, 173, 95, T
*s 3/23/79 2085 16,6 7.9 9,7 124, 171, 9a, e
e 3/23/79 2100 16,6 7.9 9.7 122, 169, 93, "
*w 3/23/79 2115 16,0 8.0 9,7 121, 168, 93. e
s 3/23/779 2130 16,6 T.9 9.7 122. 169, 93, e
*n 3/23/79 2148 16,46 7.9 9,7 123, 170, 94, e
8 3/733/79 2200 6.6 7.9 9,7 123, 170, 9a, e
an 3723779 2215 16,6 7.9 9,7 123, 170, 94, L
a® 3/23/79 2230 16,6 7.9 9.7 128, 171, 94, e
% 3/23/79 2245 16,8 T.9 9,7 123, 170, 94, bd 4
*s 3/23/79 2300 16,6 T.9 9,7 123, 169, 93, LA
e 3/23/79 2315 16,6 8,0 9.7 126, 17a, 96, re
*e 3/23/79 2330 16,6 7.9 9,7 126, 174, 96, e
se 3/23/719 23485 1646 8,0 9,7 126, 174, 96, “w
ce 3/23/79 2400 16,6 7.9 9.7 1264 173, 96, e
ANARNNAR RN RN A AR A RGN AR AR AN RN AR R T RRA N AR RNRAARRANNRARRANO S
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ARRARRRARAA AR AR A RN AR RANARRR AR R AR AR RN R ORI RRARRARR O RN RO NN RS

e 15 MIN, DATA e
bkl DRY STACK GAS CONCENTRATION e
L 1] £ 2]
Ll 02 co2 NO NG NO [
L LOAD voLz voL X pPMyY PPMY NG/J L.
aa  DATE TIME MWTH MEAS MEAS MEAS 330¢ e
AR ERA R AR R AN AR AR AR AR R AR AR R AR AN R AR R RN A AR R AN N AR ARANARORANNS
ae 3/28/79 1S 6.8 7.9 9.7 12S. 173, 95, e
e 3/24/79 30 16.4 Te 9,7 124, 172, 95, TS
®e 3/2a/79 aS 6,4 . 12S, 173, 95, e
e 3/28/79 100 16,4 12S. 172, 9S. "
an 3/28779 11S 16,3 124, 170 94, e
sx 3/28/79 130 16,4 124, 170, 94, e
wn 3/724/79 148 16,4 124, 170, 94, e
«n 3/28/719 200 16,4 124, 170. 94, e

*n 3/24/79 215 16,8
*a 3/20/79 230 16,4
e 3/24/79 24as 16,8
*n 3/248/79 300 6,4

7
Te
Te
Te
Te
Te
Te 125, 171, 94, e
7.
7.
7.

«x 3/28/79 315 16,2 7.
7.
7.
7.
8.
T
Te
Te
Te
7.
T.
Te

12S. 171, 95, L
126, 174, 96, e
127, 174, 96, e
129, 178, 98, e
129, 178, 98, e
128, 177. 97, e
128, 177, 98, Y
129, 187, 103, L
127, 175, 97, e
128, 173, 9S, T
128, 173, 9S, e
1211 1720 95. L2 ]
126, 171, 94, e
126, 171, 94, -
126, 171. Sa, Lk ]
127, 171. 94, L 13
127, 172. 9S. e
126, 171, 94, e
126, 171, 94, e
126, 172, 9s, n
127, 172, 9s, e
128, 173, 95, *u
128, 173, 9s, e
128, 173, 95,  aw
127, 171, 94, L 2
125, 169, 93, L1
12, 163, 90, e
116, 156, 86, e
116, 157, 87, e
120, 163, 0, re
123, 167, 92,
124, 169, 93, *e
125, 178, 9a, (2]
125, 171, 94, e
125, 171, 9a, [T
125, 172, es, Y
127, 174, 96, "
126, 173, G, e
N 12S, 171, 95, L
AR AR R AR RARRRRRANRARRARR RN R RNR Y

we 3/28/79 330 16,8

as 3/724/79 345 16,8

e 3/24/79 400 16,4

an 3728779 415 t6,a

sa 3/24/79 430 16,43

2 3/28/79 aas 16,4

aa 3/28/79 S00 16,4

an 3/28/79 S15 16,4

e 3/28/79 $30 16,4

% 3/28/79 588 16,4

e 3724779 600 16,8

s 3/28/79 ° 1S 16,4 7

ee 3/24/79 630 16,4 7

e 3/28/79 64S 16,4 7

s 3/2a/79 700 16,4 7

«n 3/28/79 718 16,4 7
7
7
7
7
7

PO OO O®Ere NN NN ONNNN

V00000000000V O0VO0OV000000 89049

*e 3/24/79 730 16,8

s 3/24/79 745 16,4

wx 3/26/79 . 800 16,4

*% 3/24/79 815 16,3

e 3/24/79 830 16,4

ww 3/24/79 84S 16,23 14
*e 3/24/79 900 16,3 7
*n 3/28/79 915 16,4 7
wn- 3/24/79 930 16,8 7
wn 3/24/79 94S 16,4 7
ww 3/28/79 1000 16,4 7
s 3/28/79 101S 16,8 4
an 3/28/79 1030 16,3 7
an 3/724/79 1045 16,4 7
= 3/24/79 1100 16,8 7
*« 3/28/79 1115 16,3 7
s« 3/24/79 1130 16,3 7
ax 3/28/79 1145 16,3 7
* 3/24/79 1200 6,3 7
AARARN AR LR AARN RN AR RRARRRRR

“«- ® © 8 » © 0 06 8 6 ® 8 ¢ 0 & 0 0 e O
NN NNNANYIYNPDOODOOCOI IO R®

-
VO OOOODVDODLODIOVOLOLOVDO0OO
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ARANR R R AR R RN R AN R R A RGN RN QAN RO R A AN AR RN R N AT RN AR TN A NARI AR EA RN

1 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION .
*w e
Ll 02 coe NO NQ NO TS
L) LO0aDd VOLT  VvOLX  PPMV PPMY NG/J e
1 1] DATE TIME MWTH MEAS MEAS MEAS 3x0¢< e
AR AR AR AN AR R AR R A AN NP IR AR AR AN AR AN R R A AN NP RA AR AR AN ENA R AR RN ANS RN
% 3/28/7T9 1215 16,3 7.8 9.7 127, 74, %, *»
*n 3/24/79 1230 16,3 7.9 9.7 127, 174, %6, e
ae 3/28/79 1245 16,3 7.8 9.7 126, 172, 95. bl
*n 3/24779 1300 16,3 7.8 9,7 127, 174, 96, LA
e 3/24/79 1315 16,1 7.9 9,7 133, 182, 101, LA
s 3/28/79 1330 to,t T.9 9,8 132, 181, 100, e
& 3/24/79 1345 16,1 7.9 9,8 131, 180, 99, e
aw 3/24/79 1400 16,1 7.8 9,9 130, 178, 98, *e
an 3/24/79 1815 16,1 7.8 9,9 132, 18¢, 99, bl
wa 3724779 1430 16,1 7.8 9.9 132, 180, 99, e
*e 3/724/79 1485 16,1 Te? 9,9 132, 180, 99, e
s 3/24/79 1500 6,14 T.7 9,9 {34, 182, 101, L
" 3/24/79 1515 6.1 7.8 9,9 135S, 185, 102, b
" 3/28/79 1530 16,1 7.8 9.9 13S. 185, 102 e
% 3/248/79 1S4S 16,4 T8 9.9 13S. 185, 102, e
A% 3/2a/79 1600 16,1 7.8 9,9 13S. 184, 102, LA
e 3/24/79 1615 16,1 7.8 9,9 136, 186, 103, e
e 3/24/79 1630 {6, 7.8 9,9 136, 187, 103, i
" 3724779 1645 16,1 T.9 9,9 138, 189, 104, L
e 3/24/7% 1700 16,1 Te9 9,9 138, 189, 10a, e
*® 3/2G8/79 1715 16,3 7.8 9.9 {38, 189, 1048, #*»
" 3/28/79 1730 16,3 7.8 9.9 137, 187, 103, e
e 3/24/79 1748 (6,3 7.9 9.9 136, 187, 103, e
" 3/2a/79 1800 1643 Te9 9.9 137, 188, 104, bk
® 3/24779 181S (6.3 T .9 9,9 135, 186, 103, e
am 3/2a8/79 1830 16,3 T.9 9,9 135, 186, 103, bk
®e 3/28/79 184S 16,3 T.9 9,9 134, 186, 102, LA
e 3/24/79 1900 16,3 Te9 9,9 132. 183, 10%. e
*® 3/28/79 1915 18,2 T.8 10,0 158, 217, 119,  #w
*® 3/24/79 1930 18,2 8.6 9,3 181, 263, 14S. te
% 3/24/79 19aS 16,2 8.6 9,3 181, 263. 145, e
" 3/24/79 2000 18,2 8.6 9.3 182. 265, 146, e
*R 3/28/79 2015 16.8 8.2 9,7 187, 207, 114, bl
e 3/24/79 2030 6.8 8.2 9.6 136, 193, 106, e
" 3,2"7' 204S (6.4 8.2 9,8 136, 192, 106, bl
an 3/28/79 2100 16,40 8,2 9.6 136, 192, 106, L2
= 3/24/79 2115 16,8 8,2 9,6 135, 192, 106, e
% 3/28/79 2130 10,4 8,2 9,6 135, 192, 106, e
sn 3/28/79 2145 16,8 8,2 9,6 137, 194, 107, w»
sn 3/24/79 2200 16,8 8,2 9.6 137. 194, 107, e
e 3/26/79 2215 16,4 - 8,2 9,7 137, 195, 107, *n
* 3/28/79 2230 16,4 8,3 9.7 139, 197, 109, e
na 3/28/79 2245 16,4 8,3 9.6 139, 197, 109, T2
an 3/24/79 2300 16,8 8,3 9,6 141, 200, 110, 123
se 3/24/79 2315 16,4 8,3 9.7 142, 201, 111, L1
ae 3/28/79 2330 16,3 8,2 9.7 140, 198, 109, L1
e 3728779 2345 16,4 8,2 9,6 141, 199, 110, e
e 3/28/79 2800 16,4 8,3 9,6 ta1, 200, 110, 2]
xRN

FARRARE R RN AR T AR AR ARERARNER OGN
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AR R AR R A AR AR AN AR R IR AN G A AN R AR R AR AR R AN AR AR AN RN AR AR AR RN R AR

Ld 1S MIN, DATA e
T DRY STACK GAS CONCENTRATION e
L 3 L1]
e 02 co2 NO NO NO e
LA L0aD voLx yoLx pPMy PPMY NG/J “w
ae  DATE TIME ™MWTH  MEAS  MEAS  MEAS  3%0¢ e
i.'!."'."ﬁ..'Qt.."t'g.t'itt."ttt'i'tt'titt!tﬂt."tt'tttt'ﬂ'
an 3/28/79 15 16,4 8,3 9,6 140, 199, 110, e
e 3/25/79 30 16,4 . . 139, 198, 109, e
*w 3/25/79 S 16,4 139, 197, 109, e
rn 3/725/79 100 té6,a 141, 290, 110, e

ww 3/25/79 115 16,0
an 3/725/79 130 16,4
®e 3/25/79 185 16,4
wn 3/25/79 200 16,4
ra 3/25/79 215 16,4
*e 3/2S/79 230 16,4
*t 3/25/79 28S 16,4

8
8
8
g 141, 202, 111, e
8
8
8
8
8
e 3/25/79 300 16,4 8
8
8
8
8
9
8
8
8
8

t18e, 203, 112, e
141, 202, 112, e
141, 201, 111, bd]
140, 201, 111, Lk
139, 198, 109, bld
138, 197. 109, e
138, 198, 109, "
138, 198, 109, "
139, 198, 109, e
139, 199, 110, bd |
139, 198, 109, *w
134, 207, 114, e
141, 207, 114, e
142, 208, 114, e
1dt, 206, 114, bl d
181, 206, 114, e

*n 3/2%/79 315 16,4
we 3/25/79 330 16,8
*n 3/25/79 3asS 16,48
an 3/2%/79 4900 16,4
e 3/25/79 415 16,3
e 3/25/79 430 16,3
*s 3/72S5/79 84S 16,3
ns 3/2S/79 500 16,3
xe 3/725/79 515 16,4

D00V O VDOOCQIOVOVOIOIIOIVVVOOVOVIOVOOVOVOVILVIODVDOLIVOLOVOVIOVOVOOVDIOLIOVDIOVDOOVD
VRV VXV RV RV RV RV RV RV RV RV RV RV NV RV, RV RV RU RV RV RV RV NV NV RV NV RV R B B B B B B B B B g B B B B

*e 3/25/79 S30 16,4 8 140, 205, 113, LA
*n 3725779 S4as 16,4 8 138, 202, 111, b
ne 3/25/79 600 16,4 8 136, 199, 110, *e
*e 3/25/79 615 16,8 8 136, 199, 110, e
e 3/25/79 630 16,3 8 138, 202 111, LA
*e 3/2%/79 645 16,4 8 139, 203, 112. tw
=% 3/25/79 700 16.4 8 180, 20S. 113, bl
*e 3/2%/79 715 16,4 8 138, 201, 111, bdd
& 3/25/79 730 16.4 8 135, 195, 108, Ll
*® 3/25/79 784S 16,4 8,5 134, 194, 107, e
xn 3/2%/79 - 800 16,4 8,5 132, 192, 106, b
sa 3/25/79 815 16,3 8,6 131, 191, 106, e
an 3/25/79 830 16,3 8,6 131, 191, 105, "
*% 3/25/79 8as 16,3 8,6 130, 191, 105, =
e 3/725/79 900 16,3 8,7 131, 192, 106, e
sw 37257719 915 16,3 8,7 o 13t, 191, 106, LT
w 3/25/79 930 16,3 8,7 . 130, 190, 105, e
=« 3/25/79 9as 16,3 8,7 . 129, 189, 104, e
s 3/725/79 1000 16,3 8,6 . 129, 189, 104, e
se 3/25/79 101S 16,3 8,6 . 128, 188, 104, e
wa 3/25/79 1030 16,3 8,6 . 129, 189, 104, e
e 3/25/79 10as 16,3 8,6 . 130, 191, 105, e
* 3/25/79 1100 16,3 8,7 . 130, 190, 105, =
wa 3/25/79 1115 16,1 8,7 o 131. 192, 106, w
xa 3/25/79 1130 16,1 8.7 K 131, 192, 106, e
xe 3/25/79 1145 16,1 8,7 . 132, 194, 107, 'Y
an 3/25/79 1200 16,1 8.7 9,5 133, 19S5, 108, e
RARA AN RN AN AN RN RN R AR AG A AN R TR R ANR R AR RAR R TR A NAR AN QAN RN RN
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AR RN ARNN R AN AR RAN R ARG A AR RN R A AN A AR R AR NARN AN RRAR AN AN AR RN AARNRS

Ll 1S MIN, DATA "
- DRY STACK GAS CONCENTRATION LA
[ 1 ] e
e 02 coe NO NQ NO e
L1 LOAD voLx voLg pPMY pPMY NG/J e
**  DATE TIME MWTM  MEAS  MEAS  MEAS  3X0¢€ e
AR AR R R R RAN R RN A AR NN A AR RN R RLIRAANAANLE R AR AR ANRANNIANEAR AT AR
ex 3725779 1215 1641 8.7 9,5 134, 197. 108, e
*n 3/25/79 1230 16,1 8.7 9.5 134, 197, 109, 'S
e 3/25/79 1285 16,1 8.7 9,5 13a, 197, 109, e
e 3/25/79 1300 16.1 8,7 9.5 133, 195. 107, L]
re 3/25/79 1315 16,1 8.7 9,5 133, 195, 107, "
*% 3/25/79 1330 16,1 8.7 9,5 133, 195, 107, %
*e 3/25/79 1385 16,1 8.5 9,5 135S, 196, 108, e
ae 3/25/79 1400 16,1 8,3 9,5 138, 196, 108, e
wn 3/25/79 1815 16,3 8,4 9,4 136, 196, 108, “n
ae 3725779 1830 te,3 8.3 9.3 136, 196, 108, "
*a 3/725/79 184S 16,3 8,4 9.4 135, 194, 107, "
ea 3725779 1500 16,3 8,4 9,4 136, 19, 108, a
an 3/25/79 1S15 16,3 8,48 9,4 137, 197, 108, te
an 3/25/79 1530 16,3 8,4 9.5 138, 198, 109, e
e 3725779 1548 16,3 8.4 9,5 138, 197, 109, -
*e 3/25/79 1600 6,3 8.3 9,5 139, 198, 109, T3
tn 3/2%/79 1615 16,3 8,4 9.5 140, 199, 110, e
e 3/25/79 1630 16,3 8.8 9,3 139, 199, 110, e
on 3/72%/79 164% t6,3 8,4 9,5 137, 197, 109, e
e 372%/79 1700 16,3 8.4 9.5 137, 197, 108, '
en 3725779 1715 16,3 8.8 9,5 137, 196, 108, L3 ]
«n 3/25/79 1730 t6,3 8.5 9,5 138, 199, 110, e
sa 3/725/719 1788 16,3 8.5 2.5 138, 198, 109, e
an 3/25/79 1800 16,3 8,% 9,5 138, 198, 109, 'S
sa 3725779 181S 16,3 8,5 9,5 138, 198, 109, LA
s 37235779 1830 16,3 8,5 9,5 136, 196, 108, L
an 3/25/79 16845 16,3 8,S 9,5 136, 195, 108, e
*e 3725779 1900 16,3 8.5 9,% 136, 195, 108, e
e 3/25/79 1915 16,1 8,5 9,5 13S, 194, 107, e
an 3/25/79 1930 16,3 8.5 9,8 138, 194, 107, e
aa 3/25/79 19645 16,1 8,5 9.4 132, 192. 106, e
ne 3/725/79 2000 16,1 8.2 9,7 132, t8es, 103, L
e 3/25/79 201S 16,48 8.2 9,8 130. 184, 101, L4 ]
e 3/25/79 2030 16,48 8.1 9,8 131, 183, 10, *e
e 3/25’7’ 2045 lb.“ 5.2 q.a 131. 185. 102. 2 ]
ae 3/25/79 2100 16,4 8,2 9,8 130, t8a, 101, LA
ee 3725779 2115 16,4 8.2 9.8 130, 183, 101, e
an 3/725/79 2130 16,48 8,2 9,8 131. 184, 102 e
"e 3/25’7’ 21'5 16.‘ 8,2 9.5 132. xabo ioso b2 4
s 3725779 2200 16,4 8.2 9,8 133, 187, 103, L
-am 3725779 221S 16,8 8,2 9.7 132. 187, 103, LTS
se 3/25/79 2230 {6,848 8.2 9,7 130. 183, 101, L2 ]
s 3725779 224S 16,4 8,2 9.7 130, 183, 101, L1 ]
e 3/25/79 2300 16,4 8.2 9,7 130, 184, 101. e
an 3/25/79 2315 16,8 8.2 9.7 132, 186, 103, '
aa 3/25/79 2330 16,8 8.1 9.7 133. 187, 103, L]
an 3725779 2305 16.. 8,1 9.7 ’35. 1890 104, AL
an 3/25/779 2800 116,28 8.1 9.7 135S, 189, 104, e

...""Q"'.'..'.'...."...'Q...'Q"QQ"Q."...O"‘..ﬁ't""l'.
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RN RN RN AR AN RN R AR RN R ARG AR AR RN R R AR AR R RN A AR AR R AN I NARNNARAR IR R ARy

e 1S MIN, DATA re
LA DRY STACK GAS CONCENTRATION te
(.2 ] e
s 02 co2 NO NQ NO e
e LOAD voLg voLY pPPMY pPMY NG/J P3N
(1) DATE TIME MwTH MEAS MEAS MEAS 3202 LA
QQQ'*Q!Q'Q.QQ"‘Q""'Q.tt!t"ttt..t'.t.t’t'ﬁtitttﬁ.attﬂt*iﬂ'.t
*e 3/26/79 1S 6.4 8.1 9.7 137, 192, 106, LA
e 3/26/79 30 (6.4 8,1 o7 137, 192, 106, e

*e 3/26/79 as 16,4 8.1
e 3/26/79 100 16,2 8.t
*% 3/26/79 115 16,4 8,1
e 3/26/79 130 16,4 8,1
ee 3/26/79 188 16,4
sn 3/26/79 200 16,8
tw 3/26/79 215 to,a0
*e 3/26/79 230 16,4
s 3/26/79 285 16,4
an 3/26/79 300 16,4
ee 3/26/79 315 16,4
ar 3/26/79 330 16,2
2w 3/26/79 345 16,8
an 3/26/79 400 16,4
an 3/26/79 815 16,0
an 3/26/79 a30 16,4
" 3/26/79 aas 16,4
e 3/26/79 500 16,4
s 3/26/79 S15 16.8
an 3/26/79 S30 16,4
e 3/26/79 545 16,4
e 3/26/79 600 16,4
2% 3/26/79 615 16,4
an 3/26/79 630 16,4
*n 3/26/79 645 16,4
n 3/26/79 700 16,4
sx 3/26/79 T1S 16,4
ax 3/26/79 730 16,4
*e 3/26/79 785 16,4
sn 3/26/79 800 16,4
= 3/26/79 815 16,4
e 3/26/79 830 6,4
ex 3/26/79 84s 16,2
ax 3/26/79 900 16,4
e 3/26/79 915 16,3
sn 3/26/79 930 16,3
e 3/26/79 94s 16,3
aw 3/26/79 1000 16,3
% 3/26/79 1015  16,1¢
ax 3/26/79 1030 16,1
= 3/26/79 1045 16,}
*e 3/26/79 1100 16,1
*a 3/26/79 1115  j6,3
"% 3/26/79 1130 16,3
e 3/26/179 1185 16,3
ne 3/26/79 1200 16,3 8.1

ANARER R A RARA AN RN AR NN ARG RO AN AR

7T 139, 195. 108, e
4 140, 197, 109, hdod
7 ta1, 198, 109, e
7 141, 198, 109, e
] 139, 195, 108, b
6 139, 195, 108, L 4 ]
7 140, 196, 108, L
; 1a0, 197, 108, e
7
7
7
7
7
8

140, 196, 108, e
140, 197, 109, e
140. 196, 108, i
140, 196, 108, bk
139, 195, 107, e
139, 195, 108, .
143, 217, 120, L T
3 143, 21, 116, e
3 1a4, 212, 117, "e
3 t4é6, 214, 118, "y
4 t1aa, 209, 11S. e
S taa, 207, 114, e
S 144, 208, 115, LA
S -144, 207, 114, e
S f1aa, 206, 114, bk
7 141, 200, {10, LT
7 42, 202, ti1, e
7 142, eoe, 112, e
7 142, 201, 11, L L
7 142, 201, 111, L L
7 o1e2, 202, {1li, e
7 143, 203, 112, ®e
7 143, 203, 112, e
7 182, eoe, 111, e
7 143, 203, 112, =
7 144, 205, 113, e
7 144, 20S, 113, e
T 139, 196, 108, a«
7 133, 18§, 102, T
7 132, 184, 101, e
S 128, 186, 103, re
a 129, 186, 103, LT
6 129, 181, 100, .e
7 131, 183, 101, LA
7 132, 183, 101, e
7 136. 189, 104, bl
a8 137, 190, 10S. e
8 137. 192. 106, LA ]
AR RN R AN SR RANR SRR AR AR,

O NG ~ONWWWIWWNWWIR W LWE NIV N N e b e b s 00 00 00 s b

NP PO RIREOIIRRIROTDRERNIRERDOINGIERERRNR L0 ERIGR
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BARR SR TN AN A AN I SN R A A RO N DRI AN R AN N R R AT N AN S R I AR AR NI A NN AN IRRNNAANR S

e 15 MIN, DATA "
- DRY STACK GAS CONCENTRATION e
aw LX)
" 02 €o2 NO NQ NO e
bl LOAD vOLX vaLg pRmy PPNY NG/J [ 2
"“w DATE TIME wuTH MEAS MEAS MEAS 3X02 T3
.'.'..ﬁt'ﬁgti'.ﬁ'ti."'.!t*.i..tiﬁi'i*tt"ttii!tttttt.'ﬁ't.lttt
*x 3/26/79 1218 10,8 8.0 9.6 137, 191, 10S,. LA
an 37267179 1230 16,2 8.0 9,8 137, 190, 10S. Ld ]
tn 3/26/79 1245 16,0 8.0 9,8 137. 190, 105, e
e 3726779 1300 16,43 8.0 9,9 128, 178, 98, i
*w 3/726/79 1315 16,28 8.0 9.9 121 168, 93, e
*e 3/26/79 1330 to.4 8.1 9,8 t28. 180, 99, e
e 3/26/79 1345 6,8 8.0 9.7 13S, 189, 104, bl
e 3/26/79 1400 16,2 8,0 9,7 139, 193, 106, e
*e 3/26/79 1415 16,4 Te6 9.9 133, 180, 99, e
e 3/26/79 14830 16,8 7.5 10,1 127 169, 93. te
e 3/26/79 1888 6,8 7.5 10,1 127, 170, Sa, LA
aw 3/26/79 1500 16,8 7.5 10.1 128, 172. 9s, *n
*e 3/726/79 1518 16,6 Teb 10,1 127, 170, 9a, e
x 3/26/79 1530 16,6 7.5 10.1 128. 171, 9a, e
e 3726779 154 6,6 T8 101 129, 173, 96, e
e 3/726/79 1600 16,6 T.6 10.1 129. 174, Se, e
*s 3/26/7% 1615 16,6 7.5 10,1 127, 170, 94, e
s 3/726/79 1630 1t6,86 7.5 10,4 126, 168, 92, L 23
*a 3/26/79 1645 16,6 7.5 10,1 123, 164, 9, e
rw 3/26/79 1700 16,6 7.9 10,1 126, 169, 93, e
se 3/26/79 171S 16,6 7.5 10,2 125, 167, 92, e
e 3/26/79 1730 16,6 7.5 10,2 12S. 168, 92, e
we 3/726/79 1788 16,0 7.5 10,2 126, 168, 93, L]
en 3/26/79 1800 16,6 7,5 10,2 125, 167, 92, L 2
ae 3/26/79 1815 16,6 7,5 10,2 124, 166, 9, L]
aw 3/726/79 1830 16,6 7,5 10,2 123, 165, 9, e
e 3/726/79 1885 16,6 7.6 10,2 128, 162, a9, (1]
*w 3/26/79 1900 166 7,6 10,2 118, 158, 87, ew
*w 3/26/79 1915 6.6 7.5 10,2 120, 161, 89, X
e 3/26/79 1930 16,6 7.6 10,2 123, 166, 9, e
an 3/26/79 1985 16,6 8.7 9.4 125, 18a, 101, 2
sn 3/726/79 2000 16,6 7.9 10,0 123, 169, 93, "
e 3/26/79 2015 16,6 7,8 10,1 123, 168, 93, L T
*e 3/26/79 2030 16,6 7.7 10,2 122, 165, 91, *e
sn 3/26/79 204S 16,6 7.6 10.3 120, 16, 39, e
e 3/726/79 2100 16,6 7.8 10.4 118, 157, 87, *w
e 3/26/79 2115 16,6 1.6 10.5 119, 161, a9, L
ae 3/26/79 2130 6.6 7.8 1041 121, 166, 91. e
re 3726779 21458 16,6 7.8 101 121, 16S, 91, e
an 3/26/79 2200 16,6 7.9 10.1 120, 165, 9. *u
*n 3/26/79 2218 16,7 7.6 10,3 119, 160, 88, tw
e 3726/79 2230 16,7 7.5 10.8 120. 1o, 89, e
se 3/26/79 2288 6,7 75 10,4 118, 158, 87, ™
re 3/26/79 2300 16,7 7.6 10.4 118, 159, a8, e
se 3/26/79 2315 16,8 7.7 10.4 119. 161, a9, e
e 3,26/7’ 2330 16" 7.7 10'3 ‘20. 152. 90. e
e 3/26/79 234S 16,48 Te7 10.3 119, 161, 89, ‘e
= 3/26/79 2400 16.4 T.7 10.3 119. 161, 89, e
[ 3 1 4

RAENARRA RN QAP ARNARE AR ARGRAR
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AAR R RN T AR R AN C R RN RA AR R A R RN AL AR A NN A AR ANARN ARSI RN R Rt pd gy

xn 15 MIN, DATA e
e DRY SYACK GAS CONCENTRATION e
*e 1 2 3
ok 0e €02 NO NQ NO e
e LOAD voLz voLX PPMY pPMy NG/J e
(2] DATE TIME MWTH MEAS MEAS MEAS 320€ e
'.Q.t..t.."i't"t""'..'.t.t't.ﬁ"t!'t"ftﬂﬁit'.tt"t.Q.Qtﬁtt
% 3/727/79 1S 16,7 7.7 10,3 119, 161, 89, LA
e 37277179 30 16,7 7.7 10,3 117, 158, 87, e
wn 3/27/79 as 16,7 7.6 10,3 117, 157. 87, e
an 3727779 100 16,7 Teb 10,3 116, 157, a7, e
e 3/21/79 115 16,7 7.7 10,3 117, 159, B8, e
*a 3/727/79 130 16,7 7.7 10,3 117, 158, 87, e
e 3/27/779 185 16,7 7.7 10,3 115, 156, a6, e
an /27779 200 16,7 Te? 10,3 115, 156, 86, e
*a 3/27/79 215 16,7 7.8 10,3 112, 153, 8a, e
aa 3/27/79 230 16,7 T.6 10,3 104, 140, 7. L
se 3727779 284S 16,7 7.3 10,6 99, 130, 72. [ T3
sw 3/27/79 300 16,7 7.3 10,6 100, 132. 73, L]
e 3/27/7’ 315 !b.’ 7.3 10,6 101, 133. 73. LX]
s 3727779 330 16,7 7.3 10,6 102, 135, 74, *w
ax 3727779 345 16,7 7.3 10,7 103, 136, 75. e
an 3/27/79 a0o0 16.7 T.3 ‘0.7 103, 135. 74. L2
an 3/27/79 a1S 16,6 8.6 9,8 108, 158, 87, e
sw 3/27/79 a30 16,6 7.7 10,4 10S, 143, 79. *x
an 3727779 a4sS 16,6 Te6 10.8 10S. 142, 78, e
wx 3/27/79 00 16,6 7.8 10,3 106, 146, 80, e
n 3727779 515 16,6 7.9 10,3 107, 148, a2. e
n 3/27/79 S30 16,6 7.9 10,3 107, 147, 81, tw
an 3727779 Sas 16.6 7.9 10.3 106, 146, a1, bl
an 3/27/79 600 16,6 7.9 10,3 106, 146, 81, 2N
L3 3/27/7’ 6‘5 16,6 79 10.3 106, 146, Bl. *w
wa 3/27/79 630 16,06 7.9 10,3 106, 146, a1, e
*w 3/27/79 84S 16,6 7.9 10,3 107, 147, 81, *w
*a 3/27/79 700 16,6 7.9 10.3 108, 149, 82, e
e 37277719 T1S 16,46 7.9 10.3 109, 150. a3, e
*x 3/27/79 730 16,6 7.9 10.3 109, 150. 83, L
*® 3/27779 785 6.6 7.9 10.3 112, 154, 8s, e
*n 3/27/79 800 16,6 7.8 10.3 113. 155, 8s. e
= 3/27/79 B1S 16,6 7.9 10.3 112, is4. as, e
% 3/27/79 830 16,6 7.8 10.3 114, 157. 86, bl
ae 3/27779 84S 16,6 7.8 103 117 160, 88, (2]
e 3/27/79 900 (6.6 7.9 10.3 120. 165, 91, e
e 3/27/79 915 16,6 7.8 103 123. 168, 93, L
nn 3/27/779 930 16,6 7.8 10,3 124, 170, 94, b
se 3/27/7719 985 16,6 7.9 10,3 125, 172, 95, e
an 3/27/79 1000 16,6 7.9 10,3 124, 170, 94, ')
se 3/27/79 1015 16,6 7,9 10,3 129, 171, 94, ex
re 3/27/79 1030 16,6 7.9 10,3 122, 168, 93, *w
ax 3/27/79 104S 16,6 7.9 10,3 119, 164, Q0, T
aa 3/27/79 1100 16,6 7.9 10,3 118, 163, 90. e
an 3727779 111S 16,6 7.9 19,3 118, 163, 90, e
aw 3727779 1130 16,6 7.9 10,3 117. 161, 89, L 2]
sa 3727779 I‘as 16,6 T.9 10.3 iioc 164, 91. e
sw 3/27/79 1200 16,6 7.9 10,3 119. 165, 91, e

ﬁ"t""*."."'."t..l't"i!t'ﬁ'ﬁﬁ't"ttit.ii*ilt'ititi'.'lt"
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AR R AR R R R R AR N R AR AR AR AN AR R AT R AR AR R ERE R R AN RARRRRARI AR RN NN

i 1S MIN, DATA e
[ 2] DRY STACK GAS CONCENTRATION LA
e e
L1 a2 co2 NO NQ NO *a
e LOAD vOLx voLx pPMY PPuy NG/ J L L]
Ldd DATE TIME MWTH MEAS MEAS MEAS 3202 e
[ T I T P T T T P e PR s P Py Y L R I P Y T Y T 2 2
e 3727779 1215 16,6 7.9 10,3 118, 163, 99, e
*e 3727779 1230 16,6 7.9 10.3 119, 163, S0, bl
«x 3727779 1285 16,6 7.9 10,3 119, 164, 90, e
*n 3/27/79 1300 16,6 7.8 10448 118, 162. a9, e
a® 3727779 1315 16,8 Te? 10,4 116, 158, 87, Lhd
ex 3727779 1330 16,8 Te? 10.4 116¢ 158, 87, e
an 3727779 1345 16,8 7.8 10,4 117 160, 8a, e
aw 3/27/779 1800 16,28 7.9 10,8 114, 158, 87, L1
- 3/27/779 1415 16,8 8,1 10,8 {0a, 146, 80, e
ae 3/27779 1830 16,8 8.2 103 97, 136, 7S. bd
*e 3/27/79 184S 36,4 8.2 10.3 96, 13S. 7S, o
e 3727779 1500 16,4 8,1 103 97, 136, 7S. e
an 3/27/79 1515 16,6 8.1 10.48 98, 137, T6. bl
ee 3/27/79 1530 16,6 7.9 10.4 8 1481, 78, e
e 3/27/779 1545 16,6 7.7 10.4 107, 14S, 89, e
e 3727779 1600 16,0 7.6 10,4 110, 148, 82, w
se 3727779 1618 16,7 Teb 10,5 11t, 149, 82, e
an 3727779 1630 16,7 7.6 10,5 111, 150, 82, L
se 3727779 1645 36,7 1.6 10,5 111, 150, a3, L3
sn 3727779 1700 16,7 T.7 10,5 110, 150, 82, e
e 3/27/79 1718 167 7.7 10,5 110, 150, 8z, e
e 3727779 1730 16,7 7.7 10,5 109, 148, 82, e
se 3727779 1785 16,7 Te7 10,5 106, 144, 79, e
an 3727779 1800 16,7 Teb 10,5 109, 147, 81, *w
ae 3727779 1815 16,7 7.7 10,5 109, 148, 82, L2
am 3727779 1830 16,7 T.7 10,5 109, 148, 82, e
an 3/27/79 1885 14,7 8,0 10,S 109, 151, 83, L ]
e 3/27/7' 1900 l°‘1 840 10.5 ‘ouo 150. BZ. L3 ]
en 3727779 1915 16,7 7.9 10.5 107, 188, 81, e
ea 3727779 1930 16,7 841 10,2 108. 1S1. 83, [ s
an 3727779 1945 16,7 7.9 10,48 108, 149, 82, e
sa 3727779 2000 16,7 Te9 10,4 109, 150. 83, e
an 3/27/79 201S 16,7 T.9 10,4 109, 150, 83, L 1)
ae 3/27/79 2030 16,7 Te9 10.4 109, 150, a3, e
an 3727779 2088 16,7 Te9 10,4 108, 149, 82. L2
s 3/27/79 2100 16,7 T.9 10.4 107, 148, 81, ‘e
ex 3727779 2115 16,7 7.9 10,4 107, 148, 82, e
an 3/27/79 2130 16,7 7.9 10,4 107, 148, 81, e
s 3/27/79 2185 16,7 7.9 10,4 106, 146, 81, Ll
an 3727779 2200 16,7 7.9 10.3 105, 1434, 80, LA
s 3727779 2218 16,6 7.9 10,4 10S. 145, 80, LA
ae 3/27/79 2230 16,06 7.9 10.8 106, 146, 81, L3
e 3/27/79 2285 16,86 T.9 10,8 108, 149, 82, (1]
aw 3/727/79 2300 16,6 T.9 10,4 108, 149, 82, e
e 3727779 2315 16,6 Te9 10,4 107, 148, a1, e
se 3727/79 2330 16,6 7.9 10.5 106, 187, 81, e
mm 3/27/79 2348 16,6 7.9 10.5 106, 147, a1, e
ea 3727779 2800 16,6 Te9 10,4 106, 147, 81, e
AR RN AR RGN RN A RN AN RN AN R RN AT RN AR RN AR RN S AN RN NN AR RAR R RN

140

XVB 6017-1216



AARRNE R AR RN R R AR R R AN AR AR AR RN R R AR AR AN R R A AARRRNRANR R AR ARAANARRASY

(1] 1S MIN, DATA e
LA DRY STACK GAS CONCENTRATION [T
e LE ]
e Q2 co2 NO NO NO te
LA LOAD voLx voLX pPMy PPMY NG/J e
e DATE TIME MwTH MEAS MEAS MEAS 3%02 te
(21332222 A PR I RS RSOSSN ZR2 222 2SR S22 L2 RARE AR A2 22220 AR 2222}
*e 3/28/79 15 1646 7.9 10,4 10e, 146, 81, t»
wn 3/28/79 30 16,6 7.9 10,5 10S, 14s, 80, re
sn 3/28/79 as 16,6 7.9 10,5 105, 145, 8o, e
an 3/28/79 100 16,6 7.9 10,5 106, 147, 81, 'Y
aw 3/28/79 115 16,6 7.9 10,S 106, 147, 81, e
an 3/728/79 130 6,6 7.9 10,5 104, 14a, 79, 'S
ae 3/28/79 185 16,6 7.9 10,5 104, 144, 79, e
wn 3/28/79 200 16,6 7,9 10,5 104, 143, 79, e
«n 3/28/79 215 16,7 7.9 10,5 104, 143, 79, e
«a 3/28/79 230 16,7 7.9 10,5 1048, 144, 79, *a
wn 3/728/79 205 16,7 7.9 10,5 103, 143, 79, T
an 3/28/719 300 16,7 7.9 10,5 102, 141, 78, TS
ax 3/728/79 31S 16,7 7.9 10,5 101, 140, 77. e
e 3/28/79 330 16,7 7.9 10,5 101, 139, 7. e
*a 3/28/79 385 16,7 7.9 10,6 100, 139, 76, e
*a 3/28/79 400 16,7 7.9 10,6 99, 138, T6, ts
*a 3/28/79 a1s 16,6 8,6 10,2 107, 156, 86, e
wx 3/28/79 a30 16,6 8.1 10,5 102, 143, 79. e
wa 3/728/79 a4sS 16,6 8.1 10,5 100, 140, 77. e
an 3/28/79 S00 16,6 8,1 10,5 101, 141, 78, e
aw 3/28/79 StS 16,6 8,1 10,5 101, 141, 78, T
*n 3/28/79 530 16,6 8.1 10.5 101, 141, 78, LA
*n 3/28/79 S4S 106,46 8,1 10,5 101, 141, 78, LA
*a 3/28/79 600 16,6 8.1 10,5 100, 140, 77. L]
wa 3/728/79 615 16,6 8.1 10.5 100, 140, 7. i
] 3,26’79 630 ‘6.6 801 lo.s 990 139n 77. L4 ]
*e 3/28/79 685 16,6 8.1 105 100. 141 77e
e 3/28/79 700 (6,6 8.1 10,5 101, 141, 74, ol
an 3/28/79 715 16,8 8,1 10,5 102, 142, 78, e
»a 3/28/79 730 16,4 8,1 10,5 103, 143, 79, e
=n 3/28/79 785 16,4 8,0 10,5 103, 144, 79, 33
xn 3/28/79 800 16,4 8,0 10,5 104, 14S, 8o, e
an 3/28/79 815 16,4 8.1 10,5 104, 14S, 80, *w
*n 3/28/79 830 16,8 8.1 10,5 104, 136, ao, [ 2
we 3/28/79 84S 16,4 8.1 10,5 104, 146, 81, L 2
*e 3/28/79 900 16,4 8,1 10,5 105, tde, 81, e
s 3/28/79 91S {6,48 8.1 10,5 106, 148, 82, e
*n 3/28/79 930 16,4 7.9 10,48 130, 178, 98, *w
ax 3/28/79 94 16,4 7.9 10,8 130, 179, 99, e
ne 3/728/79 1000 16,4 7.9 10,4 130, 180, 99, L
e 3/28/79 101S 16,4 7.9 10,48 130, 180, 99, L
ae 3/28/79 1030 16,4 7.9 10,3 131, 18t, 100, e
an 3/28/79 1045 16,3 7.9 10,48 131, 181, 100, e
we 3/28/79 1100 16,4 7.9 10,4 132, 183, 101, e
ae 3/28/79 ’l!s ]ﬁ.“ 7.9 10.‘ 1320 163. !01- L2
s 3/28/79 1130 16,4 7.9 10,4 131, 181, 100, s
ne 3/28/79 114S 16,4 7.9 10,8 131, 180, 99, e
an 3/28/79 1200 16,4 7.9 10,4 131, 181, 100, L

AR AR AN AR R AR NI R AR AN R AR RN RN AN N R AR AN I ANEIR N AN AR TP AR AR AR QAR
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ARARRRREARR A AR R AN AR RN ARG RN ARARRCANCR AN RN R ARSI RN NSR AN NN Rty

LA 1S M“IN, DATA re
e DRY STACK GAS CONCENTRATION e
e e
Ld) 02 co2 NO NQ NG £33
L LOaD VOLX voLx PeMY PPNY NG/J L2
e DATE TIME MWTH MEAS MEAS MEAS 3xG02 ‘e
AN AR R AR A AR RN NN R R R YR AN G TR RAARN R AN R AR IR AR PR NN RN EANC AR O SR ON D
ne 3/28/79 1215 11646 T.9 10,4 132, 181, 100« e
an 3/28/79 1230 16,8 Te9 10,3 131, 179, 99, (2]
e 3/28/79 1285 6,6 T.9 10,8 130, 178, 98, e
a* 3/28/79 1300 16,6 Te? 10,48 131, 179. 99, te
ee 3/28/79 1315 10,6 7.7 10,48 132. 179, 99, e
e 3/28/79 1330 16,6 7.7 10,5 133, 180, 99, e
"o 3/28/79 1385 16,8 7.7 10,4 133, 18i. 100, s«
es 3/28/79 1800 16,6 T.? 10,4 134, 181, 100, LA
ne 3728779 1818 16,6 Te? 10,8 132, 180, 99, (2]
ea 3/28/79 1430 16,6 7.7 10,4 132, 160, 99, bl
wn 3/28/79 1488 16,6 7.7 10,2 132, 179, 99, e
e 3728779 1500 6,6 7.7 10,4 182, 247, 136, e
s 3/28/79 1515 16,6 T.7 16,4 177, 240, 132, e
we 3/28/79 1930 1e.0 7.7 10,4 178, 242, 133, e
ae 3/28/79 1885 16,6 Te7 10,4 176, 239, 132, L 1
ae 3/28/79 1600 16,6 Te7 10,4 177, 240, 132, e
e 3/28/79 1615 8,8 7.5 10,2 -1, -5, -1, e
se 3/28/79 1830 16.6 T.3  10.5  el, =1, =i, e
ee 3/28/79 1635 16,6 T.6 10,3 -1, .1, ol,
e 3/28/79 1700 6,6 7.6 10,3 -1, -1, -1, e
ae 3/28/79 1715 6.6 T.7 10,3 i, el, wl,
e 3/28/79 1730 16,8 T.7 10,3 -1, -1, -1, L1
*e 3/20/79 1788 16,6 7.7 10,3 -1, -t, -, L
s 3,28/79 1800 16,6 7,8 10,3 -t, -1, o1, e
n 3/28/79 1815 16,6 7.8 10.3 “l, =1, -{, =
L4 3/26,7’ ‘030 16.6 7.‘ 10.3 af, of, .‘. tw
wa 3/28/79 1845 6,6 7.8 10.3 «l, »le =] *w
an 3/28/79 1900 16,6 7.8 10.3 el -f, ol R
se 3/28/79 1915 16,0 7.8 10,3 wle el -1, e
"N 3/20’7’ 1930 16,6 a.‘ lo.l el L3 1Y el L2
an 3/28/79 1985 16,6 7.9 10.1 i, i, L3 '
an 3/28/79 2000 16,6 Te9 10,1 =l L3 oly, . %n
an 3/28/79 2015 16,7 T.9 10.1 -l, 1. =i, e
cen 3/28/79 2030 16,7 7.9 10.1 ole *i, =i, LA
an 3/28/79 2048 16,7 7.9 10,1 oy, i, ey, e
se 3/28/79 2100 16,7 T.9 10.2 el =1, -1, e
an 3728779 Z!‘s 10'1 7.9 10.2 el =1, -l Ld
an 3/28/79 2130 16,7 7.9 10,2 wle i, =i, i
ww 3/28/79 218% 10,7 7.9 10.2 =l, *l. =t. e
[ £ ] 3’2"7’ 2200 xb., 7.’ 10.2 ’l.A i, ". L2
s 3728779 2215 16,6 8,0 10,8 -l i, ol L4 ]
sw 3726779 2230 16,6 8.2 10,1 L3 I “{. *le e
an 3/26/79 2248 (6,6 8.2 10,1 el 2 L2 B e
sw 3/28/79 2300 16,6 8,2 10,1 -l, ., el, LA
ae 3/2'/7’ 231S 10'7 8,2 10.1 ol el. el, e
aw 3/28/79 2330 16,7 8,2 10,1 -1, i, ole e
sw 3/26/79 234S 16,7 8.1 10,1 of, o1, ol w
se 3/28/79 2400 (6,7 3.1 10.1 el -1, “l. e

I"'.Q'.."...‘QQQ..CQQQ..'....Qt"'t't.iﬁ."..Qﬂ'f.""l't".'
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..ﬁ"".*ﬁt..’tiitt.ttt't'ﬁﬁtt‘iﬁﬁ.ﬁﬁ.’.ﬁ'ﬁittl

'S33X2222 0222223

e 1S MIN, DATA [T
L DRY STACK GAS CONCENTRATION ‘e
L L] 1 3]
e 02 co2 NO NO NO e
*te LOAD voLx voLx pPMY PPMY NG/J *w
*a  DATE TIME MNWTM MEAS  MEAS  MEAS  3X0¢ *u
".."'.‘..’*"."".fﬂ"ﬁ'.'.Q..t‘ﬁ""'.."'*"Qﬁﬂ"..'."t"
an 3/29/79 15 9,8 8.1 10,1 -1, *1, =f. "
an 3/29/79 30 9.8 8.1 10,1 ol 1, o1, e
an 3729/79 as 9.8 8.1 10,1 =i, =1,  =l, #e
*e 3/29/79 100 9,8 a.1 10,1 =1, LA 1 -1, e
e 3/29/79 115 9,7 -t,0 10,1 -, *tle -1, LA ]
ra 3/29/79 130 9,7 -i,0 10,1 -{, -1, i, e
an 3/29/79 14S 9,7 1,0 10,1 -1, i, -1, e
xn 3729779 200 9.7 =1,0 10,1 =, =i, =1, A=
an 3/29/79 215 11,1 1,0 10,1 -y, =i, -l, e
ta 3/729/79 230 11,1 1,0 10,1 el, 1. -1, LA
e 3/29/79 248 11,1 -l{,0 10,1 -1, =1, -1, e
=x 3/29/79 300 11,1 =1,0 10,1 -1, *i. -1, tn
= 3/29/79 315 12,0 -], 0 10,1 -, -1, -1, LL)
*x 3/29/79 330 12.0 8.1 10,0 el L2 S -l, e
st 3/29/79 345 12,0 ={.0 10,0 =1, 1, b e
™ 3/29/79 400 1t12.0 =1.0 10.0 b ) 1, e
n 3/29/79 a1sS (2.6 *1.0 10e1 “1e *1. “1. "
wn 3/29/79 a30 12,6 1,0 1001 L B “1. “1. L
ns 3/29/79 a4as 12.6 1.0 1041 -1, 1. 1. e
®a 3/29/79 500 12.6 *1.0 10,1 “1. “t. -1, fold
an 3/29/79 515 16,3 =1.0 10,1 -1, 1, “i. e
we 3/29/79 S30 16,4 *{.0 10.1 =1, b 1. e
wn 3/29/79 545 16,4 =1.0 1061 b *1e 1. e
x&x 3/29/79 600 16,8 oi{,0 10,1 =i, *1, L3 L3 ]
e 3/29/79 615 10,4 =1.0 10,0 *1. *le *1l, LA}
e 3/29/79 630 16.8 8.1 10.1 =1, 1. “1 X
xe 3/29/79 64S 16,4 8.1 10,1 “i. 1. 1, e
wa 3/29/79 700 16,4 1.0 1014 b “1e “1. e
xa 3/729/79 7158 16,48 1.0 10,0 *le “1. 1. w
xa 3/29/79 730 t6.4 8.1 10,0 1. “le *1l. e
an 3/29/79 749 16,4 8,1 10,0 -t b Y =i, e
xx 3/29/79 - 800 16,4 9.5 10,0 L2 T *1e *1e e
an 3/29/79 3198 1S5.8 107 7.7 “{e 1. *le e
ax 3/29/79 830 15.8 10.4 8.0 =1 b B9 -1, e
an 3/29/79 8as 5.8 110 Te7 L2 hd B *t, b
ar 3/29/79 990 15.8 110 7.5 L =1 *le bl
ax 3/29/79 91S 10,5 107 TS 1. 1. L ¥ e
s 3/29/79 930 10,5 10.6 7.5 -1, -1, -1, e
an 3729779 948 10,5 10,7 7.5 =i, -{, -t e
an 3/29/79 1000 10,5 10,7 7.8 -l, 1. -1, e
e 3729779 1015 9.7 10,6 7.8 =i, e, =1, =
en 3729/79 1030 9.7 10,5 7.8 =i, *l, =1, #e
an 3/729/79 10aS 9,7 10,4 7.4 -, -1, -t, e
ra 3/29/79 1100 9,7 10,3 7.8 -1, -t. -1, e
ae 3729779 1118 9,7 10,2 7,8 -l, -1, 1, e
ae 3/29/79 1130 9.7 10,4 7.4 -1, -1, -1, e
re 3/29/79 114$ 9.7 10,7 o0 -1, -1, -1, Ll
sa 3/29/79 1200 9,7 el ,0 7.4 et, -1, -i, L3 ]
"'."'..'..""".""’.".'."""*""".'.".""*.'.".'.'
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b 15 MIN, DATA e
b DRY STACK GAS CONCENTRATION ta
*R e
bdd 02 co2 NC NO NO *e
- LOAD vOoLx voLz PPMY PPMy NG/ J L2
(4] DATE TIME MieTH MEAS MEAS MEAS 3202 "
AR R R RN R ARG R R RN R AR R AR AR A A RA R R AR SR AARANRE AR RN ARSI RN RS
*a 3/29/79 1215 97 10.6 7.5 -l -1, =i, e
*x 3/29/79 1230 9,7 10.6 745 bl % bt % 1. e
a 3/29/79 12aS 9,7 10.6 7.5 “ie 1. =1, LE
te 3/29/79 1300 9,7 10.06 0 =1, bt % L ok
*a 3/29/79 1315 9.8 ——10.6 N ] -1, *ie “t. LA
tw 3/29/719 1330 9.8 10.6 «0 bl bl 1. "
wn 3/29/79 134S 9,8 10,6 o0 -y, ={. -1, e
an 3/29/79 1400 9,8 10,7 7.5 -l, i, -1, e
wn 3/29/79 1818 9,8 10,7 7.8 -f, -l -1, e
e 3/729/79 1a30 9,8 t0.7 7.8 -, i, -l e
sx 3/29/79 1835 9.8 10,6 7.5 =1, =l, =1, #a
se 3/729/79 1500 9,8 10.5 7.5 -l =1, ol, LA
= 3/29/79 1518 2.8 10.5 7.5 -f, 1, L3 IS e
se 3/29/79 1530 9,8 10.6 75 -, -, -, e
aa 3/29/79 1545 9,3 10,5 o0 l, el, “ia e
re 3/29/779 1600 9,8 10,5 «0 -l, ol ol w
e 3729779 1618 ".8 10.5 0 “{e -1, 1, e
ce 3/29/79 1630 ?,8 1095 0 L3 1 *l, L5 *n
*e 3/29/79 1645 9,8 10.5 Teb “1. 1. o, t*
re 3/29/79 1700 9,8 105 Te6 -1, *1l. 1. bd)
e 3729779 17198 10,0 10.5 Teb i, “{e *ye e
e 3/29/79 1730 10,0 105 7.6 d "1, bt B3 ol
s% 3/29/79 1745 10.0 10.5 Teb “1. i 1, **
sw 3/29/79 1800 10,0 10.5 Teb *1e 1. "1, e
*% 3/29/79 1815 10,0 10.5 7.6 M 1. 1, %
sw 3/29/79 1830 10.0 105 Teb *le *1. *te e
e 3/29/79 184S 10.0 10,5 T.6 *le “1e “1. X
m 3/29/79 1900 10,0 10.5 T.6 L 1 -1, bt LA
*a 3/29/79 1915 10,0 107 Tebd b 1. *1e. k]
*s 3/29/79 1930 10,0 11e1 Tel *1. *1. “1. e
te 3/29/79 1925 10,0 11.2 7.0 1. =1, f, ®=
e 3/29/79 2000 10,0 11.2 7.0 L3 bt P L3 e
aa 3/29/719 2015 10,0 11.2 T.0 bl T et 1 b 1 e
e 3/29/79 2030 10,0 112 7.0 “le *1le “ls e
se 3729779 204 10,0 11.2 7.0 -1, -1, “l. e
ax 3/29/79 2100 10,0 11.3 7.0 -tl, -1, -1, "
ax 3/29/79 2115 10,0 11.3 7,0 -l, -1, -1, e
ae 3/29/79 2130 10,0 11,2 7.9 -l, o1, -l, e
an 3/29/79 2145 10,0 11.2 7.0 -l, L3 I ol L8 ]
an 3729779 2200 10,0 11,2 7.0 -f, -{e 1, *w
an 3/29/79 2215 9.8 11,2 7,0 -l, i, -l, tw
ae 3729779 2230 9,8 11.8 7.0 -l. -1, L3 Y e
ee 3/29/779 22485 9,8 11.2 7.0 -l, “le el o
wn 3/29/79 2300 9,8 11.2 7.0 -l i, ole e
an 3/29/79 231S 9.7 11.2 7.0 =l i, -l e
L] ] 3,2”70 2330 9.7 llos 7.0 -l L2 i, e
=a 3/29/79 23aS 9,7 11.4 7.0 2 *t. *1. ikl
e 3/39/79 2600 9,7 11.4 7.0 2 1. -1, e
NS EE R R AN R AR AN A RN A AAR AR R AN RN ARA RN AR R AR AN RAARAANRAARRRNR RNy
144 KVB 6017-1216



AAR R AR R E AN R NN R AN R R RN AR SRR R TR R AR N R E RN R RRAR XA RN RN RN ANy

(3] 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION e
[ [ 2
n 02 co2 NO NO NG e
W LOAD vyoLXx yoLx pPPMY PPMY NG/J e
= DATE TIME MWTH MEAS MEAS MEAS 3102 e
AR R AN AR AN R AN R AN A AR N PR QAR AR AR AN NI RRN AR N R AN AANAAN AR NI RRAARRAN Y
e 3/30/79 15 13.8 11.3 7.0 L2 B 1. -l, e
e 3/30/79 30 13,8 11.3 o0 L2 S 1, bl 1 LA )
e 3/30/79 a4s 13,8 11,3 o0 =i, °t. *1. e
*e 3/30/79 100 3.8 11,3 o0 bt X 1. *i. e
bl ] 3’30/7’ 115 13.9 10,2 0 -y, 1, -1, e
% 3/30/79 130 13,9 10,2 7.0 -1, *1. “t. b d
*n 3/30/79 14S 13,9 10.3 8,0 1 *l. =1 e
e 3/30/79 200 13,9 10,3 8,0 -l, -1, .l, "
ae 3/309/79 215 13,9 10,0 8,0 -1, t, ol, e
*a 3/30/79 230 13,9 9.6 8,0 -1, -1, le e
ne 3/30/79 245 13,9 9.6 8,1 -t, -1, -1, te
*x 3/30/79 300 13,9 9,5 8,6 .1, .1, -1, e
«a 3/30/79 315 13,9 9.5 8,6 i, 1. i, e
®a 3/30/79 330 13,9 10,9 8,0 -l, =1, -1, LA
“% 3/30/79 385 13,9 10,9 8,6 -1, "1, 1. e
xn 3/30/79 400 13,9 10,9 7.4 2 -1, -1, bl
aw 3/30/79 415 14,2 10.6 7.3 -1, *1. *l. e
*% 3/30/79 a30 18,2 10.5 7.8 =1, b b e
se 3/30/79 aas 16,2 10,5 7.5 -1, 1. *1ls LA ]
ae 3/30/79 $00 14,2 10,5 7.7 L2 P -1, =1, L
*w 3/30/79 S1S 12,7 10,5 7.7 -1, -1, -1, e
an 3/30/79 S30 12,7 10,5 7.7 -1, -1, -1, L1
an 3/30/79 sas 12,7 10,5 7.7 -1, -1, el,
we 3/30/79 600 12,7 10,5 7.7 -1, -1, 1. e
ax 3/30/79 615 12,7 10,5 7,8 -1, -1, -1, e
as 3/30/79 630 12,7 10,5 7.8 -, -1, -1, Ld
»x 3/30/79 6as 12,7 10,5 7.8 i, -1, -1, LL
sa 3/30/79 700 12,7 10,5 7.8 -1, -1, -1, i
= 3/30/79 718 12,7 10,5 7.8 -1, -1, -1, L]
an 3/30/79 730 12,7 10,7 7.8 -1, -1, =1, LA
*n 3/30/79 748 12,7 10,7 7,8 -1, -1, -1, e
*e 3/30/79 -800 12,7 10,7 7.8 el, 1, -1, £ 2]
~« 3/30/79 815 12.6 10,7 7.8 -t, -1, -1, e
«n 3/30/79 830 2,6 10,5 7.8 “le -1, -1, e
se 3/30/79 8as 12,6 10,48 7,8 -, -1, i, e
ax 3/30/79 900 12,6 10,8 7,8 -1, 1. 1, L1
*a 3/30/79 915 12,6 10,5 7.8 -1, -, -1, e
e 3/30/7' 930 12.6 loos 7|8 i, i, «l, L3
an 3/730/79 984S 12,6 10.6 7.8 ol =i, =1, LL
~a 3/30/79 1000 12,6 11,0 7.8 -l, L4 % -1, *w
an 3/30/79 101S 12,6 11.0 748 i, L2 s ol, *w
se 3/30/79 1030 12.6 1i.1 7.8 .1' -{, el *w
ax 3/30/79 104as 12.6 11.0 7.8 132. 240, 132. e
an 3/30/79 1100 12,6 11.0 7.8 128, 232. 128, L2
*e 3/30/79 1115 12,5 11.2 7.8 128, 236, 130. e
sx 3/30/79 1130 12,5 11.2 7.8 127, 234, 129, L2
an 3/30/79 1145 12,5 11.1 7,8 128, 234, 129, e
we 3/30/79 1200 12,5 11.1 7,8 132, 2d2, 133, e

AR AR AN AR RN AN RN E AN ARG AN R R R R R RN R AR A AN RN AN AR R R AN RSN e AN,
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(A 2123422212 23223222222t 22222 2R 222222 R0t 22222 2220 ¢2Y

e 1S MIN, DATA "
n DRY STACK GAS CONCENTRATION e
*N e
L] 0e co2 NG NO NG e
e LOAD VOLX VOLX PPMV  PPMV  NG/J  a#
sa  DATE TIME MWTH  MEAS MEAS  MEAS 302 )

IR AA AN R RN G REA AR AN AR RN RAQAR R R AN SRR AT RANENRRRNR R ANANERARAN AR Y
ae 3/30/719 1215 12.5 11.2 7.8 126, 232, 128, e
*n 3738779 1230 12,5 10.3 T.8 126, 214, 118, e
ae 3/308/79 1285 12,5 10.3 Te? 128, 217, 119, T
*% 3/30/79 1300 2.5 10.3 7.7 124, 211, 116, te
e 3/30/719 1315 12.S 10.0 7.7 123, 209, 11S. re
w 3/30/79 1330 12,.% 10.7 7.7 124, 218, 120, e
s 3/30/79 1388 12,.% 10.7. T7 12S. 220, 121, e
a% 3/30/79 1400 12,.S 10.7 T7 125, 220, 122, Ll
te 3/30/7T9 1415 12,5 10.7 7.7 125 219, 121, Ll
ax 3/30/79 1830 12.% 10.7 7.7 124, 218, 120, e
«n 3/30/79 1288 32,5 11.0 T.7 125« 226, 124, e
&% 3/30/79 1500 12,5 10.5 Te7 124, 214, 118, "
®a 3/30/779  151% 12.S 10.5 7.7 12S. 21S. 118, e
wn 3730779 1530 12,9 10.S 7.7 127, 217, 120, e
ea 3/30/779 1545 12,5 10.5 7.7 127, 218, 120, e
s% 3/30/79 1600 12.5 10.S 7.8 127, 218, 120. e
% 3/30/79 1615 12.6 10.5 7.8

re 3/30/79 1630 12,6 10,5 7.8

e 3/30/79 164S 2.6 10.5 7.8

*e 3/30/79 1700 12.6 10.5 7.8
e 3/30/79 1715 12,6 10.5 7.8
ee 3/30/79 1730 12.6 10.6 7.8
*e 3/30/79 1788 12.6 10.6 7.8
*n 3/30/79 1800 12.6 106 7.8
*e 3/30/79 1815 (2.6 1006 7.8
*e 3/30/79 1830 12.6 1140 7.8
*% 3/30/79 1885 12.6 10.6 7.5
*n 3/30/779 1900 1246 1046 Ta7
*e 3/30/779 1915 12.5 106 ; 7
7
7
7

127. 221, 122. e
127, 221, 122. te
127, 22%. 122 e
129, 224, 123, e
129, 223, 123. e
127, 221, 122« i d
12S. 217, 119, e
125. 217, 119, e
12S. 217. 119, e
122, 221, 122, e
124, 21S. 118, bt
128, 215, 119, e
124, 21S. 119, "
an 3/30/79 1930 12.5 10.6
*% 3/30/7% 19e¢5 12,5 106
e 3/30/779 2000 2.5 106
*% 3/30/779 2015 125 10e0

128, 216, 119, b
1234 218, 118, e
122, 212, 117, "~
1204 209, 11Se bl
120« 209, 11Se ko]
120, 209, 11S. LA
120, 209, 115, e
119, 208, 115, 11
119, 208, 115, e

7
7
L4
7
ae 3/30/79 2030 12.5 106 ;
7
7
7
; 119, 208, 115, we
7
7
7
7
7
7
7
8
=

ae 3/30/79 208 12,5 10,5
e 3/30/79 2100 12,5 10.6
e« 3/30/79 2115 12,5 10,6
se 3/30/79 2130 12,5 10.6
ee 3730779 2188 2.5 10.6
2w 3/30/79 2200 12,5 10,2

7
7
7
7
7
7
8 125, 210, 116, e
*e 3/30/79 2215 12,6 9.8 8
8
]
8
8
8
]
8
L

126, 203, 112, e
126, 203, 112, e
3 *l. L3 Y e
1248, 200, 110, "
124, 200, 110, ™"
124, 201, 11t, e
12S. 202. 111, hold
126, 203, 112, bk
AEANARAARRRRAARSARARAEPANRNY

an 3/30/79 2230 12,6 9
e 3/30/79 2285 12.6 9
an 3/30/79 2300 12,6 9
an 3/30/79 2315 3.8 9.
*e 3730779 2330 13,8 9
tn 3/30/79 2345 (3.8 9
% 3/30/79 2800 3,8 9

: ]

ANRRNERNARN RN ANRARRR QR R g ARE LAl 2
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e IS MIN, DATA L 2]
b4 DRY STACK GAS CONCENTRATIUN e
£ 4 ] e
L a2 coe NO NG NO te
LA LOAD yoLx vaLx pemMyY PPMy NG/J e
L DATE TIME MwTH MEAS MEAS MEAS 3%0¢ e
AR R AR AR N RN IR R AN ARG RN AR R R A AN AN R P AR A AN N RARRARLIRARANARR AN
*e 3’3‘/79 15 [3.8 9.8 8.6 126, 2030 1124 LA
s 3/31/79 30 13,8 9.8 8,6 126, 204, 112 e
e 3/31/79 as 13,8 9,8 8,6 126, eoa, 112, bk
ax 3/31/779 100 13,8 2.8 8,6 1264 204, 112, e
*e 3/31/79 115 13,8 9.8 8,6 126 203, 112, ol
*® 3/31/79 130 13,8 9.8 8.6 126, 204, 112, b
e 3/31/79 145 13,8 9.8 8,6 126, 204, 112, b
*a 3/31/79 200 13,8 9.8 8,6 126, 204, 112, #»
s 3/31/79 215 13,8 9.8 8,6 126, 204, 112, e
% 3/31/79 230 13,8 9.8 8,5 126, 204, 112, e
e 3/31/79 284S 13,8 9.8 8,S 1264 203, 112, L 2]
- 3/31/79 300 13,8 9,8 8,5 12S. 202, 111, '
*e 3/31/79 315 13,8 10.0 8,3 125. 206, 114, hid
*e 3/31/79 330 13,8 10.0 8,3 12S. 206, 114, e
ax 3/31/779 345 13.5 10.0 3.3 L3 9 *1l. -1 L3 ]
% 3/31/79 400 13,8 10.1 8,3 1. -1, -1, e
& 3/31/79 41S 13.8 10.2 8,1 12Se. 210, 116, LA
e 3/31/79 430 13,8 10.3 8,1 124, 210, 116 L
*x 3/31/79 84S 13.8 103 0 124, 2099 115, L
an 3/31/79 soo0 13,8 1063 0 124, 209, 115, ol d
e 3/31/779 S1S 13,8 10.2 0 123. 208, 114, te
e ]/3‘/7° S30 13.8 10.2 «0 124, Zo°v 115, e
o 3/31/779 s4s 13,8 10.2 0 1248, 208, 115, ok
*x 3/31/79 600 13.8 10.2 «0 124, 208, 115, LA
*a 3/31/79 615 13,8 1042 «0 124, 208, 115, b
*% 3/31/79 630 13,8 10.2 0 124, 208, 11Se  2»
% 3/31/79 685 13,8 10.2 »0 124, 208, 11S. Lhd
™= 3/31/79 700 13,8 10.2 8,1 124, 208, 11S. e
®e 3/31/79 715 13.9 102 8,2 t2a. 208, 115, bk
*% 3/31/79 730 13,9 10.2 o0 125, 210. 116, e
a*® 3/31/79 78S 13.9 10.2 0 126, 210. 116, Ld )
= 3/31/79 800 13,9 10.1 0 126, 209, 11S. e
e 3/3‘/’9 815 !3.9 10,1 .o 129. 2130 118. e
=« 3/31/79 830 13,9 10,1 .0 132, 218, 120, e
e 3/31/79 8as 13,9 10,0 0 132, 218, 120, e
ae 3/31/79 900 3,9 10,0 0 133, 218, 120, e
ax 3/31/79 915 13.8 10,0 ] 134, 220, 122, e
e 3/31/79 930 13,8 10.0 0 13S. 222, 122. LA
= 3/31/79 9as 13,8 10+0 0 132. 218, 120, w
*w 3/31/79 1000 3.8 100 «0 132. 218, 120, e
ww 3/%31/79 lols 13,8 10.0 o0 135. 223, 123, LA
an 3/31/79 1030 13.8 10«0 o0 137. 225, 124, e
aw 3/31/79 1085 3,8 10,0 o0 fao, 230, 127, L
on 3/31/79 1100 3.8 10,0 0 {161, 232, 128, w
sx 3/31/79 1115 13,8 10,0 ) 142, 233, 128, e
sx 3/31/79 1130 13,8 10,0 L0 143, 234, 129, e
a% 3/31/79 1135 3.8 10,0 L0 143, 234, 129, #e
= 3/31/79 1200 13,8 10,0 8,2 143, 234, 129, LA

AR AR AR R AN AR AR AR RN R AR IR AN R AN RN AR R ARV RN A RN R RN AR NI NN
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L ITI 1322 3T 3222222 YRS YR AARsSRLZR2A 2 YR 222222222 RFRZSR 2 F X Y

*h
*N
L1
e
LA
e

aw
"N
e
s
Li g
e
e
e
L4
e
*e
*e
a*%
e
*w
e
*e
an
L 1
*e
&
*e
‘e
[ 3
e
an
L2

- AR

b 2 ]
N
xh
*e
L ¢
*e
L4 ]
e
LA
e
e
e
*h
e
R
e
*w
e
* e
e

1S MIN, DATA
DRY STACK GAS CONCENTRATION

L3
L2 ]
e

02 coe NO NO NO e

104D vOLX voLx pPPMy pPPmy NG/J e

DATE TIME MWTH  MEAS MEAS MEAS 310¢ ™
PR SN EN RN RN A AR A AR R RS R R AN AN R R TR R RN R R AR R AR R RRR AN RARANAN RN AR
3731779 1215 13,9 10.0 8.2 1a3, 234, 129, *e
3731779 1230 13,9 10.0 8,2 ta3, 236, 130, e
3/31779 1245 13.9 10.0 8,2 143, 236, 130, i
3/31/79 1300 13,9 10.0 8,2 143, 236, 130, bk g
3/33/79 1315 13,9 10.0 8,2 taa, 238, 131, e
3/31779 1330 13,9 10.0 8,2 145, 239, 132. e
3731779 1385 13,9 10.0 8,2 140, - 243, 133, e
3/31/779 1a00 13,9 {0,0 8,2 146, 241, 133, e
3/31/79 1815 14,}) 10,0 8,2 146, 241, 133, T
3/34/779 1430 ta,t 10,0 8,2 1de, 2481, 133, e
3731779 1a8% 18,1 10,0 8,2 145, 239, 132, e
37331779 1500 14,) 10,0 8,3 taa, 238, 131, e
3/31/79 1515 14,1 10.0 8,3 143, 236, 130, e
3/31/7719 1530 18,1 10.0 8,3 142, 235. 130, e
3731779 1545 14,3} 10.0 8,3 141, 233, 128. "
3731779 1600 14, 10.0 8,3 139, 230, 127, e
37317719 1618 14,1 10,1 8,3 1139, 230, 127, e
3731719 1630 14,3 10,18 8,3 140, 232, 128, e
3/31/79 1645 14,1 10,4 8,2 140, 233, 128, e
3/31/79 1700 18,1 10,1 8,2 13g¢, 233, 129, =
3731779 171S 14,1 10,1 8,2 140, 2313, 129, e
3/31/779 1730 18,1 10,1 8,2 181, 235, 129, a»
3/31/79 (78S 14} 10,2 8,2 180, 238, 129, as
3731779 1800 14} 10,2 8,2 139, 233, 128, e
3/31/719 1815 14,1 10,2 8,2 138, 231, 127, =«
3/31/79 1830 4.1 10,2 8,2 137, 229, 126, tw
3731779 1845 0% 10,5 8,1 134, 231, 128, e
3/31779 1900 14,1 10.1 8,3 133, 221, 122. "~
3731779 1915 13,8 10.1 8,3 13t 218, 120, e
3731779 1930 13,8 10e1 8,3 131, 217, 120, e
3/31/79 1945 13,8 10e1 8,3 130, 216, 119, E 2
3731779 2000 13,8 10e1 8,3 130 216, 119, e
3/31/79 2015 148,} 1061 8,3 130, 217, 120, L2
3/31/79 2030 14,1 10t 8,3 130, 216, 119, e
37317719 2085 14,1 104 a,3 129, 215. 119, bdd
3/31/79 2100 t8,) 10.1 8,3 129, 21S5. 118, #s
3/731/779 2115 14,1 10e1 3,3 129, 21S. 118, e
3/31/79 2130 18, 10.1 8,3 129, 21S. 119, e
3/33/79 2148 14,y 10.1 8,3 129. 216, 119, e
3731779 2200 14,1 10.1 5.3 129, 21S. 119, e
3/33/779 2215 14,4 10,1 8,3 129, 218, 119, b
3/31/79 2230 14,1 10.2 8,3 128, 214, 118, e
3/31/779 2245 14,1 10,2 8,3 128, 215, 119, e
3/31,79 2300 34,3 10,2 8,3 128, 2t4, 118, e
3/31/79 2315 13,9 10,2 8,3 124, 208, 118, .
3731779 2330 3.9 10,2 8,3 123, 206, 114, e
3/31/79 2345 13,9 10,2 8,3 124, 207, 114, aw
3/s31/779 2800 3, 10,2 8,3 124, 208, 11S. e
TS rrrer e e ey s A2 2 P Y Ty T 4 2
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'.'.'.'Qﬁ*""'.tt'*t't.tﬁﬁt"'t"’ﬁ'ﬂt'ﬁ‘*'i'Q.Q'.ﬁttiﬁ.'..t‘t

te
e
L 2 ]
L2 ]
*n
e

N
e
‘e
e
&
L L]
e
*e
e
e
e
tw
e
te
R
L4 4
w
e
te
e
L2 ]
bd ]
e
L2 ]
*w
L3
e
LL
L2 ]
*n
a“m
"R
e
e
tw
L1 ]
e
e
e
e
"
*tn
t*tn
N
e
L1 ]
e
L2

I 15 MIN, UATA

bk DRY STACK GAS CONCENTRATION

1 3 ]

e 02 co2 NO NQ NO
e LOAD vyoLX voLx pPMY pPPMY NG/J
T DATE TINE MWTH MEAS  MEAS MEAS 1X0¢
.'Q"'.tﬂﬂtlﬁttti"'ltﬁﬁttQQ'QQtQ'QQt.t'ttlltitt'iiitﬁttiitlit'
e a4/ (/79 15 13,3  10.2 8,3 tza, 207, ita,
s 4/ 1/79 30 13,3 10.2 8,3 124, 208, 11S,
*w 4/ 1/79 85 13,3 10.2 8,3 125, 208, 11S.
x &/ 1/79 100 13,3 10.2 8,3 12a, 208, 115,
a“an &/ ‘119 115 ‘3'3 1002 8'3 12“' 208. 11S.
*x 3/ 1/79 130 13,3 10,2 8,3 124, 208, 115,
e 4/ 1/79 185 13,3 10.2 8,3 124, 207, 114,
e &/ 1/79 200 13,3 10,2 8,3 124, 207, 114,
e 8/ 1779 215 13,3 10,2 8,3 125, 209, 115,
wn &/ 1/79 230 13,3 10,2 8,3 124, 208, 115,
se 87 1/79 285 13,3 10,2 8,3 128, 208, 115,
*a Q7 1779 300 13,3 10,2 8,3 124, 208, 115,
e &/ 1779 318 13,3 1042 8,2 124, 207, 114,
we &/ 1/79 330 13,3 10.2 8,2 122, 204, 113,
e 8/ 1/79 3aS 13,3 10.2 8,2 121, 202, 112,
o 8/ $/79 306 13,3 10.2 8,2 119 200, 110,
e a4/ 1779 a5 13,3 105 8,2 119, 206, 113,
tx &/ 1/79 a0 13,3 10.4 7.9 119, 202, 112,
*n 4/ 31/79 asS 13,3 103 8,1 119, 202, 111,
a4/ /79 S00 13.3 10.3 8,1 120, 203, 112,
e &/ /79 515 13,5 1062 8.1 120. 202+ 111,
s &/ (/79 S30 13,5 10.2 8,1 121 203, 112
*w &/ 1779 sas 13,8 10.2 8,1 122 204, 113,
*x 4/ (/79 600 13,5 1062 8,1 1248, 207, 114,
e &/ /79 615 13,6 10.2 8,1 124, 207, 114,
®a 8/ 1779 630 13,6 102 B.1 128, 208, 11S,
*e q/ §/79 648 13,6 102 8,8 124, 208, 11S.
*% a4/ {/79 700 13,6 1062 8.1 124, 208, £1Se
wa &/ /79 715 13,6 102 8.1 124, 208, 11Se.
*= a/ /79 730 13.6 1042 8,1 128. 208, 11S.
e &/ 1/79 78S 13,6 10,2 8,1 125, 209, 118,
sw &/ 1/79 . 800 13,6 10,2 8,1 125, 209, 115,
ae 87 1779 315 13,6 10,2 8,1 125, 209, 115,
e 87 1/79 a30 13,6 10,2 8,1 125, 209, 115,
*a &/ 1/79 84S 13,6 10,2 8,1 125, 210, 116,
ax &7 /79 900 13,6 10,2 8,1 125, 210, 116,
2w 87 /79 915 13,6 10,2 8,1 126, 211, 116,
e &7 /79 930 3.6 10.2 8.1 126, 211, 116,
x 87 /79 9aS 13,6 10.2 8,1 126, 211, 116,
ce 4¢/ t/?’ 1000 ‘3.6 10.2 5-‘ la°| len' 116'
*n 8/ 1779 1015 13.6 10.2 aox 126. 21, 116,
s &7 1779 1030 13,6 10.2 8,1 126, 212, 117.
®e &/ 1779 1045 13,6 10.2 8,1 129, 216, 119,
an &7 /79 1100 13,6 10.2 8,1 129, 216, 119,
v &7 1779 1115 13.6 10.2 8,1 128, 21S. 119,
e 87 /79 1130 13'6 10.2 5'1 125. 215, 118,
we 8/ 1/79 1145 13,6 10.2 8,1 1268, 218. 118,
e &/ /79 1200 13,6 10,2 8.1 128, 218, 118,
Q..t.""!'t't'ﬂlt‘..".i*ttﬁ"’i'tt't"Qtt'itt"".t'!l.gtﬂ'ﬁ'
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LAt d Lt e Y I A I s P R R R R 2R e )

*n 1S MIN, DATA e
L] DRY STACK GAS CONCENTRATION te
e ey
bd o2 coe NG NG NGO e
L LDAD voLx voLx PPMY PPMY NG/J e
L1 DATE TIME MWTH MEAS MEAS MEAS 3X0¢ e

i.'.“..!i.ﬁtttti...tt'.tttn"'ttt'ttii‘tttQﬁttt't't'tit'itt'i'
e &7 $/79 1215 13.6 10,2 8,1 128, 215. 118, e
e &4/ /79 1230 13,6 11.6 6.8 110, 212, 117, e
*e 8/ 1/79 1288 13,6 11.6 6,8 111, 218, 118, e
e &8/ /79 1300 13,6 11.6 6,8 1124 21S. 119, e
e &7 /79 131S 13,6 11.5 6,9 112, 214, 118, *w
e &/ /719 1330 3.6 115 7.0 113, 214, 118, e
e g/ 1779 1385 3.6 11.3 7.1 114, 213, 118, e
s 8/ §$779 1300 13,6 11,2 7.2 116, 215, 119, e
*e &/ 1/79 1815 13,8 1162 7.3 117, 216, 119, LA
*s &/ /19 1430 13,8 10.9 T8 121, 218, 120, e
e &/ /79 t4as 13,8 10,8 7.5 124, 221, 122 e
*x 8/ 1/79 1500 13,2 10,7 [ 126, 222, 122, e
e 8/ 3779 1515 13,8 10,7 7 127. ‘224, 124, "
s &/ /79 1530 13,8 10.7 7 127, 224, 124, e
ew &7 1779 1545 13,8 10.9 7 122, 217, 120, e
tm &/ 1/79 1600 13,8 10.9 [y 121, 217, 119, bd
e 8/ {779 1615 13,8 11.0 S 119, 215, 118, e
e 8/ 1/79 1630 13,8 11.0 b 119, 214, 118, e
ae &/ /79 1645 13,8 11.0 S 119, 214, 118, e
e &/ /7% 1700 3.8 10,9 5 119, 2la, 118, e
= 8/ 1/79 1715 13,8 10.9 3 121, 217, 119, e
e 8§/ /779 1730 13,8 10.9 7 121, 216, 119, okl
e §/ 1779 1785 3.8 10.9 7 122, 217, 120, e
a8/ /79 1800 3.8 11.0 7 121, 218, 120, e
. g/ 1779 1815 3.6 11.0 [ 120, 218, 120. e
*e &/ 31779 1830 13.6 11.2 S 118, 217, 120, e
= &/ 1/79 1885 13,6 112 S
e &/ 1/79 1900 3.6 11,2 3
e 8/ /719 1915 13.6 11.7 1
9
9
9
9
9
9
9
9
9
)
7
8
9
1
2
3
a
[
S
R}

7
7
?
7
?
7
?
7
14
7
7
7
7
7
7
7 116, 215, 119 e
7

7

e 8§/ /79 1930 13.6 11.7 be

[ ]

)

]

]

[

6

]

[

&

[

(]

[

7

7

7

7

T

7

L ]

116, 21Se. 119, e
112, 220. 121 e
114, 223, 123, n
113. 223, 123« n
113. 222 123. e
112, 223, 123, e
113. 2248, 124, bk
118, 22S. 124, b d
113, 224, 124, e
113. 226, 124, o
11, 222. 122, b
109, 22%, 122, i d
108, 222, 123, e
108, 222, 122, e
112, 223, 123, e
t16, 223, 123, e
120, 22a, 124, e
123, 229, 126, L 2
124, 230, 127, e
125. 230, 127, L
126, 229, 126, e

PRRE RN TR AR R RN A RAARRAREN R

*e 8/ /79 1945 13,6 11.8
"“® &7 1779 2000 13,6 11.8
e® &7 (/79 2015 13.6 11.9
" &7 /79 2030 13.6 11.9
*® &/ §/79 2085 13,6 11.9
e &7 /79 2100 13,6 11.9
®s 8/ /79 2115 3.5 11.9
*x &7 1/79 2130 13,5 119
® &7 1/7% 2145 13,5 12.1
e &/ /79 2200 13.S 12,2
ee &/ /79 2215 13,5 12.1
e &/ 1/79 2230 3,5 11,9
ae &7 /79 2245 13,5 11,5
*x &7 1/79 2300 13,5 11.3
= &/ /79 2315 13,5 11.2
se &/ L/79 2330 13,.S 11.2
ca &7 1779 23aS 3.5 11.2
an &8/ 1/79 2400 (3,5 11.0
TR R ARV RN ERRCARAR N RN QAN REN
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RN R R AN AN NN RN AN R R R G AR AR RN AR AAN R TN R AN AR RN A AN AR AR PR

LT 1S MIN, DATA e
b DRY STACK GAS CONCENTRATION e
e [ 2
N 02 coe NO NQ NO L
LA LOAD voLx voLzx pPPMY PPMY NG/J e
"~ DATE TIME MWTH MEAS MEAS MEAS 3X02 e
Q.Q'ﬁt.'i..tt‘.il"ti..".'!tit'ﬁtﬁ'.'ﬁcgt"ti*.lttttttttttti!n
e 4/ 2/79 15 16,0 11.0 7.5 127, 230, 127, LA
*e &/ 2/79 30 16,0 11,0 7.5 127, 229, 126, "
e &/ 2/79 as 16,0 11,0 7.5 127, 231, 127, "
W a/ 27719 100 16,0 11,0 7,5 132, 241, 133, ne
*n &/ 2/79 115 16,0 11,1 7.5 134, 24s, 135, e
«e 4/ 2719 130 6,0 tt.1 %) 134, 244, 13a, L
an &3/ 2/79 185 6,0 11,1 7.5 133, 243, 134, e
% 4/ 2/79 200 6,0 1.4 7,5 134, 244, 135S, e
ax 3/ 2779 218 16,0 1114 TeS 134, 244, 135, e
e &/ 2/79 230 16,0 11,1 7.5 132, 242, 133, e
w &4/ 2779 285 16,0 11,1 7.5 131, 240, 132, e
e a7 2/79 300 16,0 11,1 7.5 132, 24e, 133, e
o &/ 2779 31S 16,0 11,1 7.5 134, 24a, 135, -
e &/ 2/79 330 6,0 11.1 7,5 134, 244, 135, tn
o &/ 2779 385 16,0 11,1 7.5 134, 2aa, 135, *w
se &4/ 2/79 a00 16,0 11.1 7.5 135S, 247, 136, e
e 4/ 2/79 815 16,3 11,14 7.% 133, 243, 134, e
" 87 2/79 230 16,3 1t,t 7.5 134, 244, 135, xe
an &/ 2/79 445 16,3 11,1 7,5 134, 244, 135, xe
e Q7 2/79 500 16,3 11,1 7.5 133, 243, 13a, tw
ax a7 2779 $1S 13,3 11,1 7.5 132, 242, 133, an
e &/ 2779 $30 13,3 11,1 7,5 131, 240, 132, "
we 8§/ 2/79 sas 13,3 11,1 7.5 138, 239, 132, e
ww &/ 2779 600 13,3 11,1 7.5 134, 244, 135, n
e 4/ 2/79 615 13,3 11,1 7.5 132, 242, 133, e
xe &4/ 2/79 630 13,3 11.1 745 132, 242, 133, LL
e 8/ 2779 645 13.3 11,1 7.5 132. 242, ‘33. e
an &7 2/79 700 '.303 11{.1 7.5 132, 242, 133, R
ws &7 2/79 718 13.3 11.0 T.6 134, 243, 134, *e
“x &/ 2779 730 13,3 11.0 7.6 135S, 24S, 135S, e
e 8/ 2/79 748 13.3 11.0 7.6 136, 246, 1361 e
e &/ 2/79 - 800 13,3 10,9 Teb 138, 248, 137, e
ta 47 2/79 815 13,S 10.9 Teb 141, 252, 139, e
aw 4/ 2/79 830 13,5 10,9 T.6 184S, 259, 143, L1
e &/ 2/79 8as 13,5 10.7 7.6 146, 258, 142, e
re 8/ 2/79 900 13,5 10.7 Teb 127. 225, 124, e
e 8/ 2/79 91S 14,4 8.1 9,1 117, 165, 91, e
e 4/ 2/79 930 4.4 8,0 9,9 114, 158, 87. e
xa 3/ 2/79 94S 4.4 8.1 10,0 116, 162. a9, e
ae &/ 2/79 1000 4.8 - 842 10,0 117, 165, 91, e
an &/ 2/7‘ 1015 16'6 8,2 10,0 lls. 1630 Qo. "
an &7 2779 1030 16,6 8.2 10,0 117, 166, 91, "
an &7 2779 104S 16,6 7.9 10.0 119, 164, 90, e
e 4/ 2/79 1100 16,6 T.9 10,0 118, 163, 90, e
sn 4/ 2/79 1115 16,6 7.9 10,0 117, 161, 89, e
e 8/ 2/79 1130 6,6 7.9 10,0 119, 163, 90, e
ww &/ 2/79 1145 16,6 7.9 10,0 119, 163, 90, e
e 3/ 2/79 1200 16,6 7.9 10,0 119, 163, 90, e

AR R AR AR N RN I N R RN R AR AR R AR A AR RAR RN AR AR AIAAR IR REA NN SRR A RANNY
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CARNRARR RN R QAR AR RN N A AR RAARR AR IR ARRARAA RN EARRANARRRR AR bt ndy

e
e
e
e
e
e

L2 ]
e
*e
e
T
e
t*te
e
te
e
*w
e
L2 ]
e
e
L3 ]
e
*w
a*ew
e
L 2 ]
"
e
e
e
&
e
e
e
L2
e
L 1 ]
1 2 ]
e
b4 ]
*e
e
e
e
e
*w
L3 ]
e
LA
e
‘e
o
*e

" 1S MIN, DATA

" DRY STACK GAS CONCENTRATION

[ ] ]

Li 02 co2 NO NO NG
L1 LOAD voLx voLx pPMY PPMY NG/J
e DATE TIME MWTH  MEAS  MEAS  MEAS 3%0¢

P Y Y R 2 e X 223223222 2023233322 PR32 Y3 2202222222 2282 2Z22¢2X 22
aa &/ 27719 1215 16,6 7.8 10,0 120, 164, 9,
e &/ 2/719 1230 16.6 7.8 10,0 120, 164, e,
&7 2/79 1245 16,6 7.8 10,0 120, 164, i1,
= 8/ 2/79 1300 16,6 7.8 10,0 120, 164, 90,
*a &/ 2/79 1315 16,7 7.7 10,0 119, 163, 90,
*e &/ 2/79 1330 16,7 7.7 10,0 119, 163, 90,
ee" &7 2/79 1385 16,7 7.7 10,90 119, 162, 89,
an &7 2779 1400 16,7 T7 10,1 119, 162, 89,
*e 87 2/79 1815 16,7 Te7 10,1 116, 158, 87,
“® 8/ 2/79 1830 16,7 Te7 1041 116, 158, a7,
se &/ 2/719 184S 16,7 Te? 1041 117, 160, 88,
e &/ 2/79 1500 16.7 7.7 101 119, 162. a9,
e &7 2/79 1515 16,8 7.7 1061 119, 101, 89,
e 8/ 2/79 1530 16,8 7.7 10,1 117, 159, a8,
- 8/ 3/719 15aS 6.8 7.7 10.1 119, 161, 89,
e 8/ 2/79 1600 16,8 Teb 1041 117, 158, 87,
*e 8/ 2/79 1615 7.0 8.1 9.8 12Se. 17S. 7,
e &7 2/79 1630 17,0 8,2 9,7 127, 180, 99,
an &/ 2/79 1648 17,0 8,2 9,7 129, 181, 100,
an &/ 2779 1700 17,0 8,2 9,7 130, 183, 101,
*e 8/ 2/79 171S 16,4 8,2 9,7 129, 182, 100,
e &/ 2/79 1730 16,4 8,2 9.7 127, 180, 99,
ee &7 2779 1745 16,8 8,2 9,7 127, 180, 99,
e 8/ 2779 1800 6,8 8.2 9.7 127, 180, 99,
e 87 2779 1815 16,3 8.2 9,7 127, 179, 99,
o 8/ 2/79 1830 16,3 8,2 9.7 127, 179, 99,
an 87 2/79 18aS 36,3 8.2 9,7 127, 179, 99,
e ‘I 217’ 1900 16.3 G.Z 901 126. 1750 qao
e §/ 2/79 1915 16,1 8.6 9,2 127, 186, 103,
e g/ 2/79 1930 16,1 8.6 9,3 130, 189, 104,
ax g/ 2/79 1985 6.1 8.6 9.3 130, 189, 104,
ta &7 2/79 2000 6,1 8.6 9,3 131, 191, 10S,
e 8/ 2/79 2015 16,1 8.6 9.3 132. 193, 106,
e &/ 2779 2030 16,1 8,6 9,3 132, 192, 106,
e 8/ 2/79 2045 16,1 8,6 9,3 132, 192, 106,
ww &/ 2/79 2100 16,1 8,6 9,3 132, 192, 106,
ca &/ 2/79 2115 16,1 8,6 9,3 132, 193, 106,
e &/ 2/79 2130 16,1 8,6 9,3 132, 193, 106,
ea &/ 2/79 2145 16,1 8,6 9,3 131, 191, 108,
an &/ 2779 2200 16,1 8.6 9.3 131, 19, 108,
e &7 2/79 22315 16,0 8,6 9,3 131, 191, 105,
e &/ 2/79 2230 10,0 8,8 9,3 131, 191, 105,
e 87 2/79 2285 16,0 8.6 9,3 130, 189, 104,
an &/ 2779 2300 16,0 8,6 9,3 129, 187, 103,
e &7 2/79 2315 16,0 8,5 9.3 126, 182, 100,
e &/ 2/79 2330 16,0 a8,s 9,3 125, 180, 99,
ew &8/ 2/79 23aS 16,0 8,5 9.3 122, 176, 97,
s 3/ 2/79 2400 16,0 8.a 9,3 122, 176, 97,

RN AN PRGN R AR AN AN AR AN R R AARARRRAA RN ANARNANRERRAANRR NGO RY
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LA 2 At el R R A Y Y e S P R R R R R R R ARy

"~ 15 MIN, DATA e
[ 2] DRY STACK GAS CONCENTRATICON ke
TS e
T3 02 co2 NU NO NO e
LA LCan vaLx voL X pPPMyY PPMy NG/J e
n DATE TIME MmwTH MEAS MEAS MEAS 3202 e
."t'..'t"t..‘.t'.'nt"t""t'ttﬁﬁtt.'tﬁ'.ﬂtt'ﬁ'it't'i.'.Qtlﬁ‘
se 4/ 3779 1S 16,1 8.5 9.4 121. 174, 96, LA
% 8/ 3/79 30 g6,1 8.4 9.4 120, 171, 95, e
e a4/ 3/79 4S5 16,1 B.4 9,4 120, 171, 9a, ™
a4/ 3/79 100 16,1 8.3 9,4 121, 172, 9S. e
"k 8/ 3/79 115 16,1 8.3 9,4 120, 170, 34, Ll
*n &/ 3/79 130 16,1 8.3 9,4 119, 170, 94, e
e &/ 3/79 185 16,1 8,4 .U 120, 172, 95, e
% &/ /719 200 16,1 8.4 9,4 120, 171, 9S. hi
** 4/ 3/719 215 16,1 8,0 9,7 115, 160, 88, bk
% &/ 3/79 230 16,1 7.9 10,0 109, 150, 83, LA
e 8/ 3/79 205 lb.l 7.9 10,0 109, 150, 830 e
“n &/ 3/79 300 16,1 7.9 10,0 107, 149, 82, e
ae 8/ 3/79 31S 16,1 Te? 10,0 106, 14S, 8o, e
*x 3/ 3/719 330 16,1 8,2 9,8 L3 W "1 -1, e
cwx 4/ 3/79 3as 16,1 Te7 10,0 *le b 3 -1, e
% 3/ 3/79 800 16,1 Te7 10,0 .1, “1, 1, e
e q/ 3/79 415 16,1 Te? 10,0 -1, “1. “1, e
s® g/ 3/79 430 16,1 7.6 10,0 -1, 1. 1, e
% 8§/ 3/719 aas 16,1 Te2 10,0 -1, *1. *1. e
an &/ 3779 500 16,1 7.5 10,0 -t, i, il e
*w &/ 3/79 515 te,1 7.4 10,0 -f, -1, -1, “n
*a 4/ 3/79 530 16,1 7.4 19,0 -1, -1, -1, *x
®e 3/ 3/79 Sas 16,1 7.4 10,0 -1, -1, -1, e
w 8/ 3/79 600 16,1 7.3 10,0 -y, -1, -y, e
e 3/ 3/79 615 16,1 7.2 10,0 -1, -1, -1, e
*e 3/ 3779 630 16,1 Te2 10,0 L3 L3 W8 "1, L4 ]
*e 4/ 3/719 Y 31 16,1 Te 10.0 *ls “1. *1l. w
we 3/ 3/79 700 16,14 T.2 10.0 bt I8 *1. “1, e
*x g/ 3/79 715 16,t T2 10,0 1. *1. e w
*e a/ 3/79 730 16,1 7.3 10,0 -1, 1, “1,
*e g/ 3/79 78S 16,1 7.4 10,0 b 13 *1e "1, e
*% 3/ 3/79 . Bo0 16,1} 7.4 10,0 1. T “1l e
*% &/ 3/79 815 16,4 7.3 10,0 -, -1, .i, L4
aa a7 3/719 830 16,8 7.3 10,0 -1, *t, -1, e
«w 3/ 3/79 8asS 16,4 7.7 10,0 -1, L3 U -l, e
% 8/ 3/79 900 16,8 7.6 10,0 -1, -1, -1, LL]
e &/ 3/79 915 16,3 7.6 10,0 i, . -f, L1
*n 37 3/719 930 16,3 7.6 10,0 -t, -1, “l,
e &4/ 3/79 @S 16,3 8,0 10,0 -, -1, -], L]
aw &7 3/79 1000 16,3 8,2 10,0 -l -1, -y, "
as 4/ 3/79 1015 16,3 8,2 10,0 -1, -1, -1, e
ax 3/ 3/79 1030 16,3 8,2 10,0 -i, ! -1, e
e 8/ 3/79 1085 16,3 8,2 10,0 -, -t, -l, L1
= 4/ 3779 1100 16,3 8.3 9,9 el, el, -1, i
s &/ 3/79 ‘1’5 16,3 8.0 9.9 -l “{. -t, La
*s 8/ 3/719 1130 16,3 7.9 9.9 1. =1, b ) b
*e 3/ 3/79 1145 16,3 7.8 9,9 Lt % *1. =1, k)
a% 3/ 37719 1200 16,3 7.8 9,9 L3 18 “le =1, e
.'.."t".'ﬁ.i.'.'.'.Qt....Qi"t't.'..".".."‘ﬁ.'QQ‘Q"Q'..Q'
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L1 1S MIN, DaATA e
ok DRY STACK GAS CONCENTRATION e
aan e
L1 ] 02 coe NO NQ NG [ 2]
L3 LOaD vyoLx voLx pPPMY PPMY NG/J e
L) DATE TIME MWTH MEAS MEAS MEAS 3102 e
....'.."".'."."..'Q..t.ﬁ".'tﬂ"."'ﬂ.."...."'.ﬂ.t".".'
= &/ 3/79 1215 16,3 7.8 9.9 ol -y, -1, ‘e
e &/ 3/79 1230 16,3 7.8 9,9 L hd I ], e
*a &/ 3/79 1265 16,3 7.9 9,9 *l. *1, *te bl
ow &/ 3/79 1300 16,3 8.2 9,9 4 *1. “fe e
e 8/ 3/79 1315 16,1 8,3 9,9 bl Y *1. 1. b
" 8/ 3I/719 1330 16,1 8.5 9,9 *le bt 2 e
LA VA Y L) 1345 6,1 8,0 9,9 “le bt 1, L
e &/ 3/79 1300 16,1 8.0 9,9 bd I 1. L Ll
*e &/ 3/79 1815 6,1 8,0 9.9 *le bt Y “1le e
s Q7 /19 1830 16,1 8.0 9,9 *le “1. Ld 1Y e
e &/ 3/719 1aa8s 16,1 8,0 9.9 -i{s *t. -y, L4 ]
*e 8/ 3/79 1500 16,1 8.1 9,9 *1. *1l. *le e
e 8§/ /79 1515 16,0 Teb 9,9 “1le “le “1. ‘e
e &/ 3719 1530 16,0 7.8 9,9 L3 1, i, e
*e 47 3/79 1548 16,0 T7 9,9 “1le ot -1, e
es &/ 3/79 1600 16,0 7.7 10,0 1. -1, L3 ¥ e
e &7 3779 1615 16,1 7.7 10,0 ° =1, *le =1, LA ]
en &/ 37719 1630 16,1 7.7 10,0 -l, i, =1, L 2]
e &/ 3/79 1685  j6,1 7.7 10,0 -f, -1, i, L 1)
e &/ 3/79 1700 16,1 7.7 10,0 -y, -1, -y, e
*a &7 3I/79 1715 16,0 7,8 10,0 -, -1, 1, e
s &/ 3/79 1730 16,0 7.8 10,0 -t, 1. -], e
*a &7 3/79 1785 16,0 7,8 10,0 -l *le 2 0 e
e &/ /79 1800 16,0 7.8 10,0 *le *1le b kd
*e &/ 3/79 181S 16,0 7.9 10,0 L *1l. L Y bk
e 8/ 3/79 1830 16,0 T.9 10.0 “1le “1le “le .-
*% &/ 3/79 184S 16,0 8,4 1040 =1, e ) *l, @
e 8/ /79 1900 16,0 8,2 10,0 d Y *1e “%e bk
s &/ 3/79 1915 1S.8 8.1 10.0 *le *1. b b
et 8/ 3/79 1930 1S.8 8.1 9.6 b ¥Y “1. ®1le e
e 8/ 3/79 1988 15.8 8,5 9.9 ®t{e 1. *1e e
an &/ 37719 2000 1S,.8 9.6 9.9 *1le *1e “3 "~
% &/ 3/79 2015 16.0 9.6 9,9 “1. *1. 1, b
e 87 3779 2030 16,0 9.5 9.9 *%e “1e bt Y Ll
s &/ 3/719 2085 16,0 9,5 9,9 -1, -1, -1, e
*x &/ 3/79 2100 16,0 9.4 9,9 bl -1, -1, hdd
*n &8/ 3/79 2115 16,0 9.8 9.9 -l -t -1, e
as 8/ 3/79 2130 16,0 9.4 9,9 -1, -y, =i, e
as &/ 3/79 2185 16,0 9.3 9.9 -y, i, -1, e
*a &/ 3/79 2200 16,0 9,4 9,9 -1, -1, T e
" .l !I7° ZZ!S 15,5 9.. ’.9 .l. .i. -‘O i
an 8/ 3779 2230 15.0 9.4 ’.9 .lo .l' -1, ok
an 8/ 3/79 2245 15,8 9,4 10,0 ol, -1, -, L 2
sw 8/ 3/79 2300 15,8 9,4 10,0 -1, -1, -1, ==
an &7 3/79 2315 16,0 8,1 10,0 -l, -l -y, e
ew &/ 3/79 2330 16,0 8,0 10,0 -f{. -1, =i, L1
e a7/ 3/79 2385 16,0 7.9 10,0 -1, -1, =i, =
a® 4/ 3/79 2400 16,0 7,9 10,0 -1, -1, “l, e
aww

NNV ERANAQARAAR SRS ANRRAQRRE
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e 15 MIN, DATA )
bl DRY STACK GAS CONCENTRATION LA ]
L 1] L 2]
*n 02 coe NO NO NO e
e LoaD vaLg VoL pPMyY pPPuy NG/ J L2 )
e DATE TIME MwTH MEAS MEAS MEAS 320¢ '
LT T R P S 2 A R R R S R Y3222 222082 222122 QPR R322i22212222l222t23 2}
*w &/ /79 15 16,0 9.5 10,0 -1, 1, “f, e
xs &/ .I?q 30 16.0 9.5 10.0 .l. .‘. .!Q LL ]
wn 4/ 4779 as 16,0 9.5 10,0 -t, -f, -t e
% a4/ a4/79 100 16,0 9,5 10,0 =i, . ef, L
aw 4/ 4779 115 16,0 9,5 10,0 el, =1, -f, e
se 4/ 4719 130 16,0 9,5 10,0 o, -, =1, e
ax 4/ 4779 185 16,0 9,5 10,0 o1, -1, -y, e
*e &/ 4479 200 16,0 ?,4 10,0 -y, e, .1, L T
ae 8/ 4/719 215 16,0 9,1 10,0 el, -1, 1, w2
*e 8/ 4/79 230 16,0 9,1 10,0 -1, -1, of,
wn &/ 4779 285 18,0 9,1 10,0 -y, -1, -1, e
«e 4/ a/79 300 16,0 9,0 10,0 -1, 1. "1, "
e 4/ 4/79 315 16,0 8.8 10,0 i, -1, -1, e
*e &/ &/79 330 16,0 8,8 10,0 -1, -1, o1, e
an &/ a/79 345 16,0 9,4 10,0 -l, -1, “l, '
aw &7 /79 a00 16,0 9,1 10,0 -1, -1, l, e
an &/ A4/79 a1S 15,8 9,2 10,0 -1, -1, i, xe
an 3/ 4779 430 15,8 9.1 10,0 -1, -1, -1, L
an G/ &4/79 qas ‘5.5 9.1 9.7 i, -1, -i, Ll
*w &/ &/79 500 15,8 %.1 9,8 el, =1, -l, L3
% 4/ 4/79 $1S 15,8 9.4 9,8 -1, “1. i, e
a4/ 4/79 S30 1S.8 9.3 9,8 i, 1. *1 b ]
'."/ .,79 s“s 15.8 9-3 9.5 .1. 'lc .l' *
=% 8§/ 4/79 600 1S.8 9.3 9.9 1. "1 L e
% 8/ 4779 615 16,0 9.3 9,9 =1, -1, “1le e
*s 3/ 4/79 630 16,0 8.3 9,9 -1, -1, -l, "
a4/ 4779 6aS 16,0 8,9 9,9 -1, -1, -1, bl
e 87 /79 700 16,0 8,9 9.9 -l -1, i, aw
an &7 /7% 715 16,0 8,9 9.9 -, -y, -f, L T3
ae 47 8/79 730 6,0 9.1 10,0 -1, -1, -, tw
«x &/ 4/79 785 16,0 9.4 10,1 -1, -1, -1, e
*a a7 /79 . 800 16,0 9.5 10,1 =i, =1, -1, e
e &/ /79 81S 16,0 9.4 10,1 wl, -1, *le e
an 8/ /79 830 16,0 9,3 10,1 -f, ol, oi, (23
e &/ 8779 845 16,0 9.3 10,1 i, =i, =1, tw
an &/ /79 900 16,0 9,4 10,1 -1, -1, =1, *e
an 87 4/79 918 16,0 9.3 10.1 -lo ot, i, L1
e &/ 4779 930 16,0 9.2 10,1 -i, -1, “le e
*e &/ 8779 945 16,0 9.2 101 *le *1l. 1. e
% 8§/ 8779 1000 16,0 Te7 10,1 “l. “1e "le *w
a® 4/ a/79 1015 16,0 Te? 1041 L3 I *1e *le e
tx &/ 4/79 1030 16,0 1.7 10,1 1. -1, “te e
an 3/ a/79 104S 16,0 7.3 10,1 -1, *1. b3 1 e
se &/ a/79 1100 16,0 7.6 10.1 -], *l. el N
*a 4/ 8/79 1115 16,0 7.6 10,2 -1, -l, -1,
e 3/ 4/79 1130 6,0 T.6 10,2 -1, -1, -1, e
*e 4/ /79 1145 16,0 T.6 10,2 -1, -1, ol, %=
aw 4/ a4/79 1200 16,0 T.6 10,2 -l, -1, -1, Ll
i'ﬁi'tt.t'.'t"i'tt'."qt'ti!t't"'t'.'.'t't'iitﬁ"t.Qt!t!.ttt.
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[T 1S MIN, DATA e
L L] DRY STACK GAS CONCENTRATION e
*w *w
b a2 co2 NU NO NO *n
" LOAD  VOULZ vOLX  PPMVY pPPMY NG/J L
*s  DATE TIME MWTH  MEAS MEAS  MEAS 3%02 e
i."'.t"'.ti'i...t'!.*".ﬁ.'t"'ttt.Q"t't'*'it!"ti'it't.t'ﬁi
s 8/ /79 1215 6.0 T.S 10,2 L3 I bl -1, e
" §/ &/79 1230 16.0 7.5 10.2 bl b Y L3 1Y e
*x 8/ a’79 124% 16,0 T.6 10,2 -{e *1le -1{s L4 ]
*n g/ 8779 1300 16,9 T.6 10,3 *t. *{. -1, e
*e 8/ 8779 1318 16,0 7.4 10,3 L3 L) I “f{, *w
8/ 8/79 1330 16.0 T4 10,3 -f. 1. -1, e
s a/ 8779 1385 16,0 7.4 ] -1, 1. 1. e
"™ 8/ &/79 1800 {e6,0 6.7 10,2 1. -1, 1. e
s &/ &/79 1815 16,0 7.8 10,1 12S. 168, 92. b d
e &/ &/79 1830 16,0 Teb 10,2 127, 172, 9S. e
e &/ Q7719 1a8S 16,0 8.5 10,2 127. 18a, 101, LA
s 8/ 8779 1500 6.0 8,6 10,2 131, 191, 10S. e
"= &/ 8/719 1S1S 10,0 8,7 10.2 130, 190, 105, e
e 8/ 8779 1530 6,0 Te9 10,2 122, 167, 92, e
" q/ &/79 1545 16,0 Te9 10,2 t22. 167, 2. bkl
a8/ &/79 1600 16,0 T2 10,2 122. 159, a8, e
™ &4/ &/79 1615 16,0 7.2 10,2 122, 159, 88, e
e &/ &/79 1630 16,0 7.2 10,2 122, 159, 88, e
*e &7 8/79 1635 16,0 7,2 10,2 122, 159, 88, we
n &/ 8719 1700 te,0 7.1 10,2 121, 157, 86, e
e &/ &/79 1718 16,0 7.0 10,1 122, 157, a7, e
se &/ &/79 1730 16,0 S 10,1 122, 107, 59, e
*e 87 &/79 1785 16,0 =1.0 10,1 123, 105, ss, e
s &/ 8/79 1800 16,0 *{.0 10.2 123, 104, 57. Li
*® &/ /779 1815 16,0 *1.0 102 123, 104, 1. 18 e
e 8/ /79 1830 16,0 *t.0 102 128, 105, s8, e
*n 87 &4/79 184S 16,0 Te2 1042 124, 162, a9, e
=« 8/ &/79 1900 16,0 Te2 10.2 12S. 163, 90, bobd
*w &/ /79 1915 16,3 Te1 102 126¢ 164, 90, e
s 8/ &/719 1930 16,3 Te1 10,2 12S. 163, 90, e
. 8/ &/79 1945 16,3 Tel 10,2 126, 163, 99, e
" 8§/ 8779 2000 16,3 Tt 9,8 123, 160, as, okl
e &/ /79 2015 16,3 Tel 10.0 122, 158, 87, o]
*e 8§/ 8/79 2030 16,3 =1.0 10.1 122, 104, 57, we
*e 8/ 4/79 20aS 16,3 ~1,0 10,1 122, 10a, 57, e
*» 8/ &4/79 2100 16,3 1,0 10,1 123, 104, ST, #«
e 8/ &/79 2115 16,3 -l,0 10,1 122, 10a, s7, e
*e 8/ &/79 2130 16,3 ef,0 10,1 124, 1058, 58, we
*n &/ /79 2185 16,3 1.0 10,1 124, 105, S8, aw
*e 8/ 8/79 2200 16,3 7.1 10,1 125, 162, 89, e«
re 8/ &/79 2215 16,3 7.1 10,1 125, 162, 89, e
«x 8/ &/79 2230 16,3 7.2 10,1 124, 163, 90, e
*e &7 3779 2288 10,3 7.2 10,1 124, 162, 89, 2«
s &/ 8/79 2300 16,3 7.2 10,1 128, 162, 89, o«
e &/ 8/79 2315 6,1 7.2 10,1 119, 156, 86, ok
*w 8/ 8/79 2330 16,1 7.2 10,1 tt9, 155, 86, =
s 8/ 8/79 2385 16,1 7.2 10,1 118, 1S5, 85, *»
*n &/ 4/79 2400 16,1} 7.2 10,1 119, 15S, 86,
'.."'.'.Q'.."'.Q...i.'Q.'."Q'Qt""..'.'t'i"t.'.t't.."'.i'
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% 1S MIN, DaTA e
okl DRY STACK GAS CONCENTRATION e
an L2
"n 02 coe NO NO NO e
e LOAD voLx voLx pPPMY pPMY NG/J L]
e DATE TIME MWTH MEAS MEAS MEAS 3202 *e
ﬁtt'tﬁ.tiﬂ.t'.'tﬁtt'Qti't'tt.i.ﬁggt.'ttg'.tt't‘t't"t'ﬁti.ﬁﬁtt'
"% 4/ S/79 1S 16,3 7.2 10,0 120, 157, 86, e
we a7 5/79 30 16,3 7.2 10,0 21, 158, 87, e
ae &8/ S/79 aS 16,3 7,2 10,0 122, 160, a8, e
*% a7 5/79 100 16,3 7.2 10,0 122, 160, A8, as
an 3/ 5/79 11S 16,3 7.2 10,0 121, 158, 87, e
ae 8/ $/719 130 16,3 7.2 10,0 121, 158, 87, TS
&% &/ S/79 135 16,3 7.2 10,0 122, 159, 88, e
ax &/ S/79 200 16,3 7.2 10,0 122, 159, as, re
*x 4/ S/79 215 16,3 7.2 10,0 121, 158, 87, LTS
sn &/ S/79 230 16,3 T.2 10,0 121, 158, 87, e
e Q7 S/79 24% 16,3 7.2 10,0 121, 158, 87, *n
«x &/ S5/79 300 16,3 7.2 10,0 121, 158, a7, e
®e 4/ S/79 315 16,3 7.2 10,0 122, 160, as, "
*e &/ S/79 330 16,3 Te7 10,0 122, 166, 92, e
*® 3/ S/79 345 16,3 T.6 10,0 129, 174, 96, e
*% &/ S/79 400 16,3 7.6 10,0 129, 17a, 96, 33
*e 8/ S/79 415 16,3 T.6 10,0 129, 174, 96, n
“® 8/ S/79 430 16,3 7.6 10,0 130, 175, 96, s
*% 4/ S/79 aa4s 16,3 7.8 1040 131, 174, 96, *a
*s 8/ S/79 S00 16,3 7.4 9.5 130, 173, 9s, e
s &/ S/79 S1S 16,4 7.4 9.7 130, 173, 9s, *a
an 8/ 5/79 S30 16,1 7.4 9,7 131, 174, 96, e
«n &8/ S/719 548 16,1 7.4 9,7 135, 180, 99, e
*e a7 S/79 600 16,1 7.4 9.7 136, 181, 100, =
«% &/ 5/79 615 16,0 7.8 9,8 136, 181, 100, e
aa &7 S/79 630 16,0 T.1 9,8 135, 178, 97, e
*x &/ S/79 645 16,0 7.1 9.8 132, 172, 9s, e
ax &/ S/79 700 16,0 7.1 9,8 134, 174, 9%, "
w* &4/ S/79 71S 16,1 7.1 9,8 138, 179, 99, e
aa Q47 S/719 730 16,1 T.1 9,8 139, 181, 100, w
ax 8/ S/79 785 16,1 7.2 9,8 132, 173, 95,  xa
an &/ S5/79 800 16,3 7.2 10,1 131, 171, 94, e
an &/ S/79 815 16,3 7.1 10,1 128, 167, 92, L2
aw &7 S/79 830 6,3 7.1 10,1 132, 172, 9s, L L
s 4/ S/79 8as 16,3 7.4 10,1 137, 183, 101, rx
*e &7 S/79 900 16,3 7.8 10,1 127, 170, 94, e
ax 87 S/79 915 16,1 7.4 10,1 113, 150, 83, e
ae 8/ S/79 930 16,1 7.8 1041 113, 150, 83, L
an &7 S/79 9as 16,1 7.4 10,1 126, 168, 93, L2
se 87 S/79 1000 16,1 7.4 10,1 126, 168, 93, e
ax 37 S/79 10‘5 !5.8 7.4 10,1 .125. 167, 92. e
zn &7 S/79 1030 1S,.8 7.4 10,0 124, 165, 91, e
ax 8/ 5/79 1045 15,8 T.4 10,0 124, 165, o1, Ll
an 47 5/79 1100 15,8 7.8 10,0 12S. 167, 92, e
en &/ 5/79 ‘!‘s 16,3 1.“ 10,0 125. 1670 92. L2
ax &/ S/79 1130 16,3 7.4 10,0 125, 166, 92, e
e 8/ 5/79 114S 16,3 7.4 10,0 12S. 166, 91, e
sw 87 S/79 1200 16,3 7.4 10,1 125. 167, 92. L4
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157

XVB 6017-1216



RRARR AR AN AR AR N E R AN NP R R RN AN E R AR R AARC IR R AR AR R NAS A AN RGN RN R A A RN S

e
*e
L 2]
L3
e
e

L 2]
t*n
e
e
e
*e
L3
‘e
L 2 ]
e
e
L2 ]
*w
*w
e
*e
e
*e
L2 ]
e
e
*n
*®
e
e
LA ]
e
e
‘e
L2 ]
L2 ]
.
e
L 4
*w
e
L2
*w
L3 ]
e
L2 J
e
t 2 ]
*w
L1 ]
L1
*u
L4

«n 1S MIN, DATA
'] DRY STACK GAS CONCENTRATION

£ 1 g

*w o2 co2 NG NO NQ
' L0ap voLX YOLX PPMY  PPMV  NG/J
**  DATE TIME wMwTH MEAS MEAS MEAS 3X0¢<
iitt't.i"qtlﬁﬁﬁtttttttgtﬁt.ttltﬁttttﬁti'tt.‘t"'ttttt*tttttﬁ"
ax &7 5/79 1215 16.1 7.4 10,.! 126, 167, 92,
*% 4/ S/79 1230 16,1} 7.4 10,0 126, 166, 92,
*® &/ S/79 1245 16,1 7.2 10,9 126, 165, 91,
*e &7 S/79 1300 16,1 Te2 10,0 130. 170, 94,
*e 87 S/T9 1315 (6.1 7.1 10,1 132, 172, 95,
e &/ S/719 1330 1o,! 7ol 10,1 128, 162, 89,
% &7 5/79 1385 16,1 7,1 19,1 126, 164, 90,
*w 87 5/79 1300 6,1 7.1 10,1 127, 166, e,
e &7 S/79 1415 6,1 7.1 10,2 124, 161, a9,
s &/ S/719 1430 16,1 7.4 10,2 122, 159, as,
*n &7 S/79 1885 16,1 Tel 10,2 122. 158, a7,
e &/ S/” 1500 16.1 701 10.2 1230 1600 90'
e 87 S/79 1518 16,1 Tel 10,2 123, 160, as,
sa &/ S/79 1530 16,1 Tl 10,2 123, 159, as,
*x 87 S/79 1%4S (6,1 Tel 10,2 122, 158, 87,
e &7 /79 1600 16,1 7.1 10,2 122, 159, a7,
*e 87 S/719 1615 16,1 7.2 10,2 123, 161, 89,
sn 87 S5/79 1630 16,1 7.2 10,2 124, 162, 89,
ax &7 S/4719 1645 6,1 T.2 10,2 123, 161, a9,
e &7 $/719 1700 16,1 7.2 10,2 124, 163, 99,
o &7 S/7T9 1715 16,1 Te2 10,2 124, 162, 90,
se 8/ S/79 1730 10,1 T.2 10,1 t124, 162, as,
an &4 S/79 17a8% 16,1 Tetl 10,41 121, 157. 86,
e 87 S/79 1800 16,1 Tel 1041 120. 156, 86,
*8 &/ S/79 1815 16,1 Te2 1041 1204 157, 86,
e &/ S/79 1830 6.t T.2 1042 119, 155, 8s.
e g/ S/79 1885 16,1 7.2 10.2 119. 156, 86,
an &4 S/7T9 1900 16,1 Te2 10,2 119' 15S. 85,
*e 8/ S/79 1915 18,2 Te2 1042 18, 155. 8s,
*e 4/ S/79 1930 8,2 6.9 10,2 1743, 222. 122,
t% g/ S/79 19&5 18,2 6.6 10.2 172 216, 119,
aa &7 S/79 2000 18,2 6.7 10.2 76, 223, 123,
=® 8/ S/79 2015 18,2 Te2 10.2 172, 226, 12S.
"% &/ S/79 2030 18,2 Te3 105 1724 227. 12S.
*w &/ S5/79 2045 18,2 7.3 10,6 115, 151, a3,
se &/ S$/79 2100 18,2 7.3 10,5 1148, 151, a3,
e &/ S/79 2115 16,3 7.3 10,2 11e, 1So, a3,
sx 87 5/79 2130 16,3 7.3 10,2 113, 149, 82,
n &/ S/79 2145 16,3 7.4 10,2 112, 189, az,
ae 87 S/79 2200 16,3 T.8 10,2 112, 148, a2,
= &/ 5/79 2218 16,3 7.4 10,2 118, 148, at,
an &7 S$/79 2230 16,3 7.3 10,2 111, 186, 8,
an &4/ S/79 2245 16,3 7.3 10,1 109, 148, LY
se &/ $/79 2300 16,3 7.4 10,1 110, 145, 8o,
s 4/ /79 2315 16,3 7.8 10,1 111, 147, 81,
e &/ S/79 2330 16,3 7.3 10,1 110, 14S, 8a,
*e &/ S/79 2385 16,3 7.3 10,1 107, 181, 78,
*e &/ S/79 2a00 (6,3 7.2 10,1 107, 181, 78,
AR RNV AR SR AN NN AR O RN R R AN AR R RA RN RGN AR AN E R AN RN R R AN RN AR R AR AR
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- 1S MIN, DATA .
e DRY STACK GAS CONCENTRATION e
*w *e
hld Q2 cg2 NO NG NO e
e LOAD vaLx voLx PPMY pPPMV NG/J s
e DATE TIME MWTH MEAS MEAS MEAS 3%0¢ e
t.i'ttttt.'ﬂti'ittt."'.tttltttttt!tt.".itttitﬁttt.ttttt..tat.
ax 3/ 6779 15 17.9 T.2 10,2 108, 141, 78, e
ax 4/ 6/79 30 7,9 7.2 10,2 108, 142, 78, *a
aw 8/ 6/79 as 17,9 7.2 10,2 109, 143, 19, e
an &/ 6/79 100 17,9 7.2 10,2 109, 142, 78, e
*e 87 6/79 115 19,3 7.2 10,2 109, 142, 78, e
aw 87 &/79 130 19,3 7.2 10,2 109, 1a2, 78, *e
&/ 6/79 185 19,3 7.2 10,2 107, 140, 17, e
ax &/ 6/79 200 19,3 7.1 10,2 106, 137, 76, e
xw &/ 6/79 215 19,6 7.1 10,2 106, 138, 76, L2
*n 3/ 6/79 230 19,6 7.1 10,3 104, 134, 74, e
we &/ 6/79 205 19,4 7.1 10,3 107, 139, 76, *e
ae Q7 6/719 300 19,6 7.1 10,3 108, 1a0, 77, e
na 87 6/79 315 19,3 7.1 10,3 110, 182, 79, '™
an &7 6/79 330 9,3 7.0 10,3 111, 144, 79, re
e &/ °I7q 3‘5 |°¢3 700 10.2 112. lﬂﬂ' 80. e
ae &/ 6/79 a00 19,3 7.0 10,2 113, 146, 80, L
e 47 6/79 a1s 18,2 T.0 10,2 115, {48, az, L3
we &/ 6/719 a30 18,2 7.0 10,2 119, 153, 84, L
n &7 &/79 448 18,2 6.9 10,2 118, 151, 83, e
*e &/ &/79 500 18,2 6.9 10,2 119, 153, 8s, L3 ]
*n &/ 6/79 S1S 16,1 7.0 10,2 122, 158, 87, *
sa &/ &/79 530 16,1 Tl 10,2 125, 102, 90, “w
an &/ 6/79 545 16,1 7.2 10,2 126, 164, 91, e
e 8§/ 6/79 600 16,1 7.2 9,8 127, 167, 92, "
*w 4/ 6/79 615 16,1 7.2 10,1 130, 171, 9, w=
ax 8/ 6/719 830 16,1 7.3 10,0 132, 174, 96, '3
e &/ &/79 84S 16,1 7.2 10,0 129, 170, 94, e
e 3/ 6/79 700 16,¢ 7,2 10,0 129, 170, 93, e
e 8/ 6/79 715 16,1 7.2 10,0 130, 170, 94, ')
*n &/ 6/79 730 te,1 7.2 10,0 130, 171, 94, T
e 87 6779 73S 16,1 7.2 10,0 134, 175, 97, e
o &/ 6/79 800 16,1 7.2 10,0 137, 179, 99, e
*n 8/ 6/79 815 16,1 Tel 10,0 138, 179, 99, e
se 4/ 6/79 830 16,1 7.2 10,0 141, 18a, 101, we
an 8/ 6779 845 16,1 7.2 10,0 141, 184, 104, e
ra &/ 6/79 900 16,1 7.4 10,0 140, 185, 102, "
e &/ 6779 91S 16,1 7.4 10,0 135, 18a, 99, e
-n &/ /79 930 16,1 7.4 10,0 133, 177. 98, L)
«n 8/ 6/79 9as 16,1 T.4 10,0 l}ac 1790 99, tn
an 37 6779 1000 16,1 7.4 10,0 12Se. 166, 92, "y
e 3/ 6779 1015 16.1 7.2 10,0 123, 162, 89, L4 ]
an 8/ 6/79 1030 16,1 7.3 10.1 124, 163, 99d. -
e 8/ 6/79 104S 16.1 7.3 10,0 124, 163, 90, e
n 8/ 6/79 1100 16,1 7.2 9,9 123, 16t, 89, L 1
an 8/ 6779 1115 16,1 Te2 9,9 123, 161, a9, e
xa 8/ 6779 1130 16,1 Te2 9,9 12S. 164, 90, *w
ax &/ 6/79 1145 16,1 7.3 10,0 122, 16t. a9, L L]
*n 8/ 6/79 1200 16,1 7.2 10,0 121, 159, 87, 2
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1 15 MIN, DaTA . e
.- ORY STACK GAS CONCENTRATION re
L 1 [ 2]
Ld ] 02 €02 NG NQ NQ e
*e LOAD voLx voLx PPMY PPMV NG/J L)
1 DATE TIME wMeTN MEAS MEAS MEAS 3102 e

AR A RARR RN R QAN AR PR AN R AN R AN RN R R A AR AR AR ARARR AR IAGRAR RSN AN

*e &/ 8/79 1215 16,1 T.2 9,9 122, 160, as, L

% 4/ 6/79 1230 16,1 T3 10,0 123, 162, 89, e
“x &/ /79 1245 6,1 Te2 10,1 122. 161, a9, te
e 8/ &/79 1300 16,1 7.2 10,1 121 158, 87, LA
e §/ &/79 1315 16,3 Te3 10,1 121, 159, as, LA
e 8§/ &/79 1330 16,3 7.3 10,1 122, 16t, as, e
an 4/ &/79 1385 16,3 7.3 10,1 121 160, 88, e
a8/ &/79 1400 16,3 Te2 10,1 12de - 163, 990, "
s &/ 6/79 1315 16,3 T.2 10,1 12S. 164, So, e
"e 8/ /79 1830 16,3 7.2 10,1 127, 166, 91, LE
s 87 8479 184% 16,3 7.2 10,1 12S, 164, 99, e
s &/ 6/79 1500 16,3 7.2 10,1 125, 164, 0, e
e &/ &/79 1515 16,3 T2 10,1 124, 162, 90, e
ae &/ /79 1530 16,3 7.2 10,1 124, 162, 90, e
% &8/ &/79 1%4S 16,3 7.2 10,1 124, 162, 90, *w
“s &/ 6/79 1600 16,3 7.2 10,1 124, 162, 89, LA
e &/ &/79 161S 16,3 7.2 10,1 124, 163, 90, e
e &/ /79 1630 16,3 7.2 10,1 124, 163, 90, e
e &4/ 6/79 1645 16,3 7.2 10,1 125, 163, S0, ol d
e 8/ 6/79 1700 16,3 Te2 10,18 124, 162, 90, LA
e &/ &/79 1715 16,3 Teb 10,1 1248, 167, 2. e
*e q/ /79 1730 16,3 Te?7 10.1 124, 187, 92, L
an 8/ /79 1785 16,3 7.0 10.1 1248, 160, as, e
e g/ &/79 1800 16,3 6.8 1061 125, 15%. 88, e
e g/ /79 181S 7.9 6.8 10.1 126. 160, 88, el
% &/ 6/79 1830 17.9 6.7 10.2 1264 159, a8, e
" &/ 6/79 1845 17,9 67 10,2 1264 160, as, e
ww a/ 6/79 1900 7.9 6.9 10,2 127, 162, 90, i
ae 87 6/79 1915 16,4 6,9 10,2 129, 165, 91, e«
ss &/ 6779 1930 16,4 6,5 10,2 175, 218, 120, e
*s &/ 6/79 1985 6.4 6,5 10,2 169, 210, 116, e
ee &8/ 6779 2000 16,8 Tel 10,1 f67, 217, 120, 2=
ne &7 6/79 2015 16,3 6,9 10,5 120, 153, 8a, e
as &7 6/79 2030 16,3 6.8 10,5 120, 153, 8a, e
an 8/ /79 20488 16,3 6.8 9,9 119, 151, a3, e
*n 8/ 6779 2100 16,3 6.8 10,0 119, 1St. a3, e
an 8/ 6/79 2115 16,3 6,9 10,1 119, 152. 8a, e
ra &8/ &/79 2130 16,3 6.8 1041 118, 150, 83, e
e &/ 6/79 2145 16,3 6.8 10,2 118, 150, 83, e
an &7 6779 2200 16,3 6,8 10,2 116 148, a2, Ldd
en 8/ &/79 2215 16,3 6.8 10,2 116, 148, a2, LA
an &/ 679 2230 16,3 6,8 10.2 1‘70 l'vv 82, .
s 87 &/79 224S 16,3 6.8 10,2 116, 148, 82, "y
as &7 6/79 2300 6,3 6.8 11,9 118, 150, 83, "
aa &/ 6/79 2315 16,3 6.9 10,2 116, 149, 82, e
se &/ 6779 2330 16,3 6.9 10,2 11S. 147, 81, e
an &7 6/79 2348 16,3 6.9 10,2 1184, 147, 81, L
ee &/ 6/79 2600 16,3 6,9 10,2 11S. 147, 81,  x»
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(2 ]
* &
e
e
e
* &

te
*e
£ 2]
L L]
te
"%
e
tw
L ]
e
L1 ]
LA
e
L2 ]
e
e
e
e
*n
L4 ]
e
e
"
L 2 ]
L2 ]
e
e
L2 ]
"
£ 23
e
L ]
e
*w
e
e
L3
e
L4 ]
L 2 ]
Ak
LA
L2 ]
2 ]
e
*w
e
L2 ]

*w 1S MIN, DATA

L d DRY STACK GAS CONCENTRATION

*e

e 02 coe NO NQ NO
e L.OaD vOoLX VoL pPPMY PPMY NG/ J
e DATE TIME MwTH MEAS MEAS MEAS 310¢
.."!'.t..'ttitt.ittttt"ttt't."tt"ﬁtagatttttt!i'nﬁttlnt.ttt.
*w 3/ 7779 15 16,3 6.9 10,2 114, 146, 80,
an 3/ 1779 30 16,3 6.9 10.2 112, 143, 79.
*w 3/ 7/719 as 16,3 6,9 10,2 112 143, 79,
*w 4/ T/79 100 16,3 6.9 10,2 114, 146, 8o,
*n 3/ 7779 115 16,3 6.9 10,2 117, 149, 82,
*a 3/ 7/79 130 16,3 6.9 10,2 150, 19t. 1085,
% &/ 1/79 1488 16,3 6.9 10,2 170, 218, 120,
% &/ 7/79 200 16,3 6.5 10,3 172, 213, 118,
*x &/ T/79 215 16,3 6.4 10,3 174, 215, 118,
ex q/ T/719 230 16,3 6.4 102 " 170, 211 116,
% 4/ 7779 285 16,3 6,5 10,4 170, 2ll. 117,
% a/ 17/79 300 16,3 6.6 10,6 171, 215, 118,
ax 3/ 7/79 31S 16,3 6.5 10,6 171. 213, 117,
aw a8/ 7/79 330 16,3 6.4 10,6 172, 213, 117,
e &/ /719 3a5 16,3 6.4 10,5 170, 211, 116,
e a7 7/79 400 16,3 6.8 10,5 178, 212, 117,
e 8/ 1/79 a1s 17,3 6.6 10,6 170, 213, 118,
*e 8/ T7/79 a30 17.3 6,5 10,6 170, 211, 117,
s g/ 77719 448 17,3 6,6 10,6 170, 212, 117,
e &/ 7779 S00 17,3 646 10,6 168, 210, 116,
% &/ T/79 $1S 18,5 6.6 10,5 166, 208, 115,
ae &/ T/79 530 18,5 6,9 10,5 167, 214, 118,
*n &/ T/79 Sas 18,s 7.2 10,5 166, 217, 120,
e &/ 1/79 600 18,8 6.9 10,6 165, 2it. 116,
e &/ T/79 615 18,0 6.6 10.4 161, 202, 111,
e 3/ /79 630 18,0 Tt 10.1 161, 209, 11S.
«% 87 7/79 64S 18,0 7.2 10.1 160, 209, 11S.
*e /7 7779 700 18,0 Tet 10,4 160. 208, 11S.
*x &/ 1779 718 18,5 6.7 10,48 162, 206, 113,
e 4/ 7/79 730 18,.S 8.4 10,0 162, 201, 111,
&% 8/ 1/79 7% 18,S% 6.4 10.0 161, 200, 110.
*s 8/ 1/79 800 18,5 6.4 10.2 161, 200, 110,
*% &/ 1779 815 18,.S 6.5 1046 164, 204, 112,
*n &/ 7779 839 18,S 6.5 1067 165, 20S. 113,
% 3/ 7/79 8as 18,5 6.8 106 16S. 204, 113,
*e &/ T/79 900 18,5 6.4 10,6 166, 206, 114,
s &/ 1/719 915 18,5 6.4 10,6 167, 207, 114,
e &/ 7/79 930 8.5 6.4 10.6 167, 207, 114,
% 8/ 77719 94S 18,5 6,5 106 169, 2ile 116,
as &7 T7719 1000 18,5 6.5 10.6 170, 2il. 117,
aw 3/ 7/79 101S 18,S 6.4 10,6 169, 210, 116,
“x &/ 7/719 1030 18,5 6.5 10,6 169, 211, 116,
A% 4/ T/719 1045 14,5 6.5 10.6 169, 210, 116,
e 8/ 7/79 1100 18,5 6.5 1046 172, 213, 118,
*n &/ T/79 1115 18,6 6.5 10.6 179, 222, 123,
e 3/ 7/79 1130 18.6 6.4 10,6 180. 223, 123,
®x 3/ 1/79 1145 18,6 6.4 106 182, 226, 12S.
s 3/ 7/79 1200 1806 6.4 106 188, 232. 128.
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L3
L 2]
L3 ]
LA ]
ah
b2

e
L 1]
e
‘o
te
"
tw
e
e
L2
L2 ]
L2 ]
re
L
L4 ]
L L]
*e
t*w
*e
*e
L
L2 ]
L1 3
e
E X
*n
*te
te
e
e
*w
*e
N
*e
*w
*te
e
e
e
*n
*e
W
te
E £ ]
1 2
LA ]
LR
L2 ]

e 15 MIN, DATA

L] DRY STACK GAS CONCENTRATION

*w

aw 02 c02 NO NG NG
e LOAD voLg vOoLx  PPMV PPMY NG/J
an  DATE TIME mMWTH  MEAS  MEAS MEAS 3202
..".'t.t.'.'t'..’.t'tt'*'tt"tt'.tQt'tt.*"'.ttitt't't.t'tﬁtt.
*e 3/ 7779 1215 18,8 6.8 10,6 189, 233, 129,
*e g/ 17779 1230 18,8 bell 10,6 189, 234, 129.
&/ /79 12aS 18,8 6.2 104,06 186, 231, 128,
*x &/ 1/79 1300 8.8 6.4 10,6 188, 231, 127.
*« &7 T/779 1315 18,2 6.4 10.06 191, 237, 130,
*e &7 /79 1330 18,2 8,7 10,0 191, 262, 133,
sn &/ T/79 1345 18,2 6,7 10,6 191, 240, 133,
e &7 T/19 ta00 18,2 6.8 10,6 190, 241, 133,
*e &7 7/79 1415 17,6 6.6 10,5 174, 218, 120,
o &7 7779 1830 17,6 6.5 10,5 175, 218, 120,
e &/ 7779 1888 17,6 6.5 10,5 177, 220, 121,
an &/ /79 1500 17,6 6.5 10,6 177, 221, 122,
e &/ 7/7’ ls‘s l‘.. 607 10.3 172. lec leoo
an &8/ 7/79 1530 16,8 6.9 10,2 129, 165, 91,
ea 8/ 7779 1548S 16,3 6.9 10,2 130, 166, 9.
aa &y 7/79_ 1600 16,48 6.9 10,2 130, 166, 91,
e &/ 1779 1615 16,8 6.9 10,2 132. 169, 93,
s &/ /79 1630 16,2 8.9 10,2 134, 171, 94,
e 87 1779 1648 16,4 6.9 10,2 13S. 173. 9S.
*e &/ T7719 1700 16,4 6.9 10,2 13S. 173. 96,
“e 87 T/19 1715 16,8 6.9 10,2 13S. 173, 9S.
"8 &/ 7/79 1730 16,8 6.9 10,2 132, 170, 94,
*n 8/ /79 1785 16,8 6.9 10,2 132, 170. 94,
e &4/ /79 1800 6.4 6.9 10,2 132. 170, 94,
e &/ /79 181S 16,4 7.0 10.2 132. 170. 94,
" &/ /79 1630 16,8 Te0 10.2 132, 171. Sa,
*e 8/ /79 18aS 6.8 7.0 10,2 132, 170, Sa,
*e &7 /79 1900 106,48 7.0 10,2 1324 170. 9a,
ax &7 /79 1915 16,7 7.0 10,2 132, 171, 9a,
*» 8/ 7779 1930 16,7 7.2 10,2 132, 174, 96,
*a &/ 7/79 19¢5 167 7,2 10,2 132, 173, 9s,
*s &/ 7/79 2000 6.7 7.2 10,2 132, 172, 95,
*e &/ 7779 2015 16,8 7.1 1e,2 131, 171, 9a,
*e &7 7/79 2030 16,4 7.2 10,2 134, 170, 93,
»a & 7779 2085 16,8 7.2 10,2 127, 166, 92,
*n &7 7779 2100 16,8 7.2 10,2 128, 162, 90,
"= &7 T/79 211% 16,4 7.2 10,2 122, 160, a8,
as &7 T/79 2130 16,4 7.2 10,2 122, 160, a8,
" &/ T/79 2185 16,2 7.2 10,2 122, 160, as,
*e &/ 7/79 2200 16,4 7.2 10,2 28, 162, a9,
ae &7 T/79 2215 16,4 7.2 10,2 122, 160, 8a,
e &/ ,/7’ 2230 16,4 7.2 IO.Z 121' 15’. 570
*e &7 /79 2245 16,8 Te 10,2 122, 159, 88,
ce &7 7779 2300 6.8 7.2 10,2 120, 157, 8e,
aw &7 /479 2315 16,1 T.2 10.2 121, 159, 88,
an &7 T/79 2330 6,1 T.2 10,2 121, 158, 87.
e &7 1779 2385 16,1 T2 10,2 12t. 159, a8,
ne &/ T/79 2800 16,1 7.2 10,2 120, 158, a7,
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te 1S “IN, DATA La
*n DRY STACK GAS CONCENTRATION LT
(1] &
e 02 coe NO NG NO "
e LOAD vOLYX vOoLY pPMyY pPPMY NG/J (1]
*e  DATE TIME MWTH MEAS  MEA3  MEAS 3X0¢ e
ﬁt...it'ti'.tt't"l't.tﬁ.*ti'ilt'fit'if’tttciQtt.tﬂt"tﬁ'itit'.
*n 4/ 8/79 15 21.‘ 7.2 10.2 1200 157' 61. L] ]
*n 4/ 8/79 30 2].‘ Te2 10.2 l!qo le. aﬁ. L 3 )
% g/ 8779 as 21.! T.2 10.2 117, 154, 8s, e
*e 4/ 8779 100 21,1 T2 10,2 116, 152, Ba, L1
% 8/ 8/79 115 21,1 7.3 102 119, 157, 86, e
*x 4/ 8779 130 21,1 7.3 10,2 118, 156, 86, L]
*a 4/ 8779 135 21,1 7.3 10,2 117, 1SS, 8S, e
*x a/ 8779 200 21,1 7.3 1042 11S. 151, 83, e
*n 4/ B8/79 215 21,1 7.3 10,2 114, 151, .83, e
te &/ B/79 230 21.t Te3 10,2 113, 149, 8z, e
an 4/ 8/79 245 21,1 7.3 10.1 118, 150, 83, e
e 4/ 8/79 300 21,1 7.3 10,1 113, 149, 82. LA
' 4/ 8/79 315 21.t 7.3 10.1 112, 148, a2z, e
a4/ 8779 330 21,1 7.3 10,1 110, 14s, 80. *w
*=x a/ 8/79 335 21,1 7.3 1041 109, 143. 79, i
«n 4/ 8/79 300 21,1 7.3 10,1 110, 145, 80, *n
*e 4/ 8779 a1S  21.i 7.3 10.1 110, 146, 80, e
a4/ 8779 230 21.1 7.3 10.1 111, 146, 81, L
*w 8/ 8779 aas 21,1 7.3 1041 111, 186 81. b d
*x &/ 8779 500 21,1 7.0 10,1 109, 141, 78, Lh
an 4/ 8/79 $1S 20,5 6.6 10,6 159, 200, 110, e
s 8/ 8779 530 20,5 6eb 10,8 157, 196, 108, b d
an 3/ 8779 548 20,5 6.8 10,8 158, 198, 109, e
e 4/ 8/79 600 20,5 8.6 10.8 162, 203, 112, e
an 4/ 8/79 615 20,5 6.5 10,8 160, 199, 109, bh
an 4/ 8779 630 20,5 6.4 10,8 159, 197, 109, bd
an 8/ 8/79 645 20,5 645 10,8 159, 198, 109, e
*e 3/ 8779 700 20,5 6.4 10,3 162, 201, 111, e
ax 4/ 8/719 71S 20,5 6.4 10,9 161, 199, 110, *w
*e &7 8/79 730 20,5 6.4 10,9 16S, 204, 113. (L
w8/ 8/79 78S 20,5 6.4 10.9 164, 203, 112. e
*a 8/ 8/79.— . 800 20,5 b4 10,9 168, 203, 112 e
=e 8/ 8/79 815 20,5 6.4 1049 164, 203, 112, e
*a 8/ 8/79 830 20.5 6.4 10.9 167, 206, 114, -
an 3/ 8/79 8as 20,5 6.4 10,9 167, 207, 114, e
*n &/ 8779 900 20,5 6.5 10,9 167, 208, 115, haded
" g/ 8/79 91S 20.4a 6.7 10,8 171 21Se. 119, e
*n 8/ 8/79 930 20,4 Geb 10,7 170. 213, 118, e
*w 8/ 8/79 945 20,4 6eb 10,7 169, 212. 117, e
e 8/ 8779 1000 20.4 6.7 10,7 169, 212, 117, i
*a 3/ 8/79 1018 19,9 6eb 10,7 170, 213. 118, rw
ax 4/ 87719 1030 19,9 beb 10,7 171 214, 118, *w
% 4/ 8/79 1085 19,9 6.7 10.7 174, 221, 122 bd]
e 3/ 8/719 1100 19,9 7.0 10,6 172 222, 122 e
an 4/ 8/79 1115 19,6 Tet 10.3 172 223, 123, Lid
ae 4/ 8/79 1130 19,6 6.9 10.3 175, 223. 123, ki
«% 8/ 8/79 1148 lq.b 6.7 10,5 182. 229, 126, Ld
v 8/ 8/79 1200 19,6 6eb 10,6 182, 227, 125 e

...."itﬁ'.."'..Q"""'Q"Q"ttt"ﬁ"','.Q‘Qﬁ'ﬁ..."*!"i."'

163

KVB 6017-1216



ARRAAA RN ARAGARARRARNRER VAR RANN AV RARAARREREARORAARRARARARRRNRANREANAR,

e 1S MIN, DATA P
e DRY STACK GAS CONCENTRATION (23
1 ] LE 3
*n ae co2 NO NO NQ LT
L L LOaD voLX voLx pPPMY PPMY NG/J e
1 1] DATE TIME MWTM MEAS MEAS MEAS 3%0¢ e
..!ﬁ.t"..'."i....ﬂ"'..ttl't't."t'i'..t.'ﬁi‘t!ttt‘.ittt'ﬁltt
*x &/ 8/79 1215 20,8 8.3 10,6 132, 222, 123, e
% &/ 8779 1230 20,8 0.2 10.8 184, 229, 124, "
s 8/ 8/79 1285 20,8 6.2 10,9 184, 224, 124, e
s &/ B/79 1300 20,8 bl 10,9 182, 221, 122, e
e &/ 8/79 1318 29,5 6.2 10,9 180, 219, 121, e
e« 8/ B/79 1330 20,5 6.2 10,8 180, 219, 121, *a
an 8/ 8/719 1385 20,5 6.2 10.8 179, 219, 12%. e
*® &/ 8/79 1400 20,5 6.3 10,8 177, 217, 120, *e
e &/ 8/719 1815 20,5 6.2 10,8 176 215, 118, e
ae &/ 8/79 1830 20,5 6.3 10.8 177 217, 120, e
e &/ 8/79 1448 20,8 6.3 10,8 179, 219, t1et, bl
*e &/ 8/719 1500 20,5 6.4 10,8 181, 223, 123, e
an 8/ 8/79 1515 19,9 6.3 10,8 1704 208, 11S. e
e &/ 8/79 1530 19,9 6e7 10,8 toa, 206, 114, e
e 8/ 8779 1548 9,9 6.8 10,7 160, 203, 112, e
e 8§/ 8/79 1600 19,9 6.7 10,0 15a, 19a, 107, i
*x 8/ 8779 1618 19,9 S8 10.6 152 191, 10S. i
an &/ 8779 1630 19,9 6.6 10.7 181, 227, 125, i
ne &/ 8/79 1645 19,9 6.6 10,4 17S. 218, 120. e
as &/ 8/79 1700 19,9 6.7 10,4 17S. 221, 122. e
e &8/ 8779 1745 20,8 6.6 10,5 17S. 219, 121, e
*e 8/ 8779 1730 20,4 Geb 10.4 174, 217, 120, e
e 8§/ 8779 17aS 20.4 6+6 105 171, 218, 118, bl
ae &/ 8/79 1800 20,8 6eb 105 169, 211, 116, e
e 8/ 8/79 181S 20,8 6e6 10.5 166, 208, 11Se Lh
se &/ 8779 1830 20,8 Geb 105 1664 207, t14. e
sn 8/ 3/79 184S 20,8 8.6 _ 10.5S 16S. 206, 114, e
v &/ 8/79 1900 20,8 6.5 106 {164, 204, 113 e
e 4/ 8/79 1915  21.1 6.5 10.6 177, 221, 122, bk
sw 8/ 8/79 1930 21.t¢ 8eb 104 175« 219, 121 i
we 3/ 8779 1985 21,1 6.7 10,6 184, 232. 128, e
ae &/ 8779 2000 21,1 6.8 10.4 184, 228, 126, i
«s &/ B8/79 2015 21.1 6.4 10,5 187, 232, 128, e
% 3/ 8/79 2030 21,1 6.4 10.5 189, 234, 129, e
*x 8/ 8/79 2085 21.% 6.3 10.5 189, 232. 128, re
ae &/ 8/79 2100 21,1t 6.6 10,4 191, 240, 132, e
as &/ 8/79 2115 20,5 6,7 10,2 198, 245, 135, e
aa &/ 8/79 2130 20,5 6,8 10,1 1%, 250, 138, oe
e &/ 8/79 2148 20,5 6,6 10,1 197, 246, 136, e
e &7 8/79 2200 20,5 6,7 10,2 200, 253, 140, e
ax &7 8/79 2215 20,a 6.8 10,2 202, 257, 142, e
se 87 8/79 2230 20,4 6,9 10,0 202, 250, 138, e
we &7 8/79 2245 20,4 6.9 10,0 199, 285, 135, e«
an &4 8/79 2300 20,8 6,3 10,2 199, 284, 134, e
ax 47 6/79 2315 20,8 6,8 10,3 199, 2486, 136, *e
aw &/ 8/79 2330 20,8 6,4 10,8 199, 245, 135, we
ae B/ 8/79 238S 20,8 6,3 10,3 200, 2484, 135, o
*e &7 8/79 26400 20,8 6.5 10,3 199, 247, 136, tw
AR AR R R AR A EAR N ARG RN N RN G AN A RN RN R RTIRANASART R AN RN ANRARANARNY
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(2] 1S MIN, DATA e
bl DRY STACK GAS CONCENTRATION TS
£ { ] [ 2]
[ 2] 02 cQe2 NO NO NO e
12 LOaD vOLX voLx PPMY  PPHV NG/J T
e DATE TIME MuTH MEAS MEAS MEAS 3x0¢ e
ARRRA RN AR RN RN AR ANA R AR R R G AR AR AR RN AR R RN AR AARN RN R RAAARAARR RN AR RON S
*% 4/ 9/79 15 20,2 6.l 10.3 201, 244, 134, LA
w4/ 9/79 30 20,2 4.1 10.1 201, 243, 134, Lb
xe 3/ 9/79 aS 20,2 6.1 10,4 204, 247, 136, ke
*% 3/ /79 100 20,2 bel 10.4 204, 248, 137, e
*e a7 9779 115 20,2 6.1 10,4 204, 247, 136, Lh
*n 4/ 9/79 130 20.2 6e1 10,4 204, 248, 137, i
e &4/ 979 145 20,2 bel 10,4 204, 248, 137, e
«n &/ Y719 200 20.2 6.1 10,4 20S. 248, 137, LA
*% 4/ 9/719 215 20,14 6.1 10,8 200, 262, 134, bl
% 3/ 979 230 20,1 6.1 10,48 200, 242, 134, bk
*a a/ /719 245 20,1 bet 10,8 201, 243, 134, b
re 4/ 9/719 300 20,1 6.1 10,4 200, 241, 133, b
*x 4/ 9/79 315 20,1 8.1 10,8 197, 239, 132, LR
*% g/ 9/79 330 20,1 6.1 10,4 199, 242, 134, LA
e 3/ 9/79 3aS 20,1 bel 10,8 199, 240, 132, Li
*n 8/ 9/79 400 20,1 6.0 10,4 197, 236, 130, i
*n 4/ 9/79 415 19,3 640 10,8 196, 236, 130. e
a3/ 9/79 430 19,3 6.1 10,0 19S. 235, 130, e
ax &/ 9/79 aas 19,3 6.1 10.48 19S. 236, 130, s
ax &/ 9/79 500 19,3 6.2 10,8 196, 239, 132, e
«n 4/ 9/79 5185 21.1 6.4 10,5 19S5, 241, 133, Lh
“x 8/ 9/79 530 21,1 6.1 10,5 195, 236, 130, e
=* 8§/ 9/79 Sa5 21,1 6.1 10,2 194, 235, 129, L1
a a/ 9/79 600 21.1 6.0 10,2 192, 231, 127, e
*n g/ 9/79 615 21.t - TY 10,5 192. 234, 129, e
2k 3/ /79 - 630 21.1 6e1 10,5 19S. 237, 130, n
*% g/ 9/79 64S 21.1 6.1 10,5 196, 238, 131, i
a® 3/ 9/79 700 21.1 6.1 10.3 196, 236, 130. e
= 8/ 9/79 71S 20,9 6.2 10.4 194, 237, 131, e
W &/ 9/79 730 20.9 6el 103 19S. 235, 130, bl
as 8/ 9/79 78S 20,9 61 10.3 192. 233, 129, i
an 4/ 9/79 800 20,9 6e1 10.3 192. 233, 129, e
% &8/ 9/719 81S 20,8 6el 10,3 193 234, 129, *w
" 3/ 9/79 830 20,8 6.2 10,5 194, 237, 131, bk
e 8/ 9/79 8as 20,8 61 10,2 19S. 235, 130. e
& 8§/ 9/79 900 20.8 641 10,2 194, 234, 129, ke
e 8/ 9/79 91S 20,8 6ot 10.3 19S. 235, 130, ok d
* a4/ 9/79 930 20.8 6.3  10.3 197, 261, 133, %=
% a/ 9/79 9as 20,8 6ol 10,3 194, 234, 129, e
*% a/ 9/719 1000 20,8 6.3 10e% 177. 217, 120, *
= g/ 9/79 1015 20,9 6.4 10,48 179, 221, 122, e
ax &/ 9/79 1030 20.9 643 10,8 176, 215, 119, e
" 3/ 9/79 1045 20,9 8,3 10.8 175. 215, 119, bl
*n g/ 9/719 1100 20,9 6.4 10,7 173, 216, 119, i
*x a/ 9/79 1115 21.1 6.4 10,8 174, 214, 118, e
x4/ 9/79 1130 21,1 6.3 10.8 172. 210, 116, re
% a/ /719 1145 21.1 643 10,8 172, 211, 116, e
g/ 9/79 1200 21.1 603 10,8 17S. 214, 118, La

ARRRE AN AR RN AR A RS AR AR T AN ARR SN AAAANA RN LT AR R AIRARNR AR AR RRA AR
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‘e
'
e
*e
L2 ]
*n

*e
e
e
e
e
e
*e
*w
L 2]
e
L2 ]
L2
L2
L1 ]
*e
e
e
*e
e
‘e
e
L2 ]
£ 2]
LE
L L
e
*n
L2
L1 ]
LA ]
L
L2 ]
L1 ]
“d
*w
*e
e
*e
Li 4
*te
e
L 2 ]
*n
*w
*w
*w
e

*e 1S MIN, DATA

L4 ] DRY STACK GAS CONCENTRATION

*e

an 02 co2 NO NG NO
"y LOaAD voLz voLx pPMyY pPMyY NG/ J
e DATE TIME MWTH MEAS MEAS MEAS 3x0¢

AR AN RN RN A AR N R E RN AN AR RN A T RN A RN R AR R AN AR AR AR ARA R RN RO ND S
& &/ 9/79 1215 21.1 6.3 10,8 179, 218, 120,
*x &/ 9/79 1230 21.1 6.3 10,8 179, 220, 128,
4/ Y79 12685 21,1 6.4 10,8 179, 221, 122,
N &/ /719 1300 21,.¢ 6.8 10,8 179, 222, 122,
% &/ /19 1315 21, 6.3 10,7 1680, 221. 122
" 8/ 9/ 1330 21,3 6,3 10,7 180, 221%. 122,
R &/ 979 1385 21.1 6.3 10,7 181, 221, 122,
e &/ /79 1400 21,1 6.3 10,7 180, 220, 121,
tw g/ W79 1815 21,1 6.2 10,7 182, 222, 122
«n 4/ /79 1430 21,1 6.2 10,8 182. 222, 123,
% a7/ 979 1445  21,t 6,3 10,8 181, 221. 122.
e &/ 9/79 1500 21,1 6.3 10,8 181, 221. 122,
e &/ /70 1515 21.1 6.3 10.8 184, 225, 124,
"o &/ 9779 1530 21,1} 6.3 10,8 180, 221, 122,
. &/ 9779 1545 21.1 6.3 108 179, 219, 121.
e &/ 9/719 1600 21.1 6.3 10,8 180, 221. 122.
s &/ W79 1615 21,5 6.3 10,8 161, 223, 123,
e &/ /79 1630 21,5 6.3 10,8 184, 226, 124,
e &/ 9/79 1645 21,8 6,3 10,8 182, 224, 124,
e &7 9479 1700 21.S 6,3 10,8 188, 227, 12S.
*s &/ 9/79 1718 21,5 6,3 10,8 18§, 227, 125,
ae &/ 9779 1730 21,8 6,3 10,8 185, 228, 126,
aw 87 9779 1788 21.S 8,3 10,8 187, 230, 127,
aw ./ 9’7’ "oo Zl.s 603 lonu !Gaa 231. 1271
sa &7 9779 1815 21,8 6.8 10,8 188, 231, 128,
= &/ 979 1830 21,5 6.4 10,8 188, 232. 128,
L 4] ./ ’/7’ la“s ZI.S 6.‘ lo.o laa' 2320 1250
*w ./ °,7Q 1’00 Zl's 6.5 10.8 lsat '23‘I ‘ZQ'
es 87 9719 1915 21,1 6.7 10,8 190, 240. 133,
xa &7 9779 1930 21,1 6.7 10,8 189, 238, 131,
an &7 9779 19aS 21,1 6.2 10.8 17S, 216, 119,
e 8/ 9/79 2000 21,1 6.4 10,7 181, 224, 123,
ea 87 979 2015 20,9 6,4 10,6 181, 224, 123,
aa &7 /79 2030 20,9 6.4 10,92 179, 222, 122,
e 87 9/79 2085 20,9 be6 10,9 176, 221, 122,
sa &/ 979 2100 20,9 6.S 10,9 17S. 218, 120,
aa &7 9779 2115 19,9 6.9 looo 174, 222. {22«
e 8/ 9/79 2130 19.9 7.0 10,8 172, 222. 122.
ax &7 /79 2185 19,9 6.6 10,8 170. 213, 118,
- &/ 9/79 2200 19,9 6.7 10,06 170, 214, 118,
en &/ /79 22!5 ‘9.’ 8.6 ‘o.b ’70. 212. ‘370
aa 87 9/79 2230 ‘9.9 [ 7Y 10.8 177. 221, 122,
s &/ /79 2245 19,9 6.6 10,9 177, 222, 122,
e &/ 9/79 2300 19,9 6.7 10,9 177, 223, 123,
ss &/ 9/719 231S 20,2 6.6 10,9 178, 223, 123,
aw &/ 9/7’ 2330 2042 66 ‘O.a 1790 225. 12‘.
*a &/ /79 23a&S 20,2 6.6 10,8 179, 225, 124,
an &/ 9479 2800 20,2 6.6 10,8 181, 227, 12S.

*n

AR RER A ARG AARN AR N AAR R ARG AN N R RN R AANA NS AR RN AR R AR AR e AR Qe NN
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RARNARN R AR A AR RN AN N R AN AR AR AR N A ANRANRN RN RPN AAARARAA R RN TR

11 15 MIN, DATA (L]
e DRY STACK GAS CONCENTRATION LT
e *n
e Q2 €02 NQ NQ NO e
"% LOAD voLx YyoLX PPmy PPMV NG/J ey
e DATE TIME MWTH MEAS MEAS MEAS 3xQ¢< e
AR AR RAARN R R R AR AN RN A R R G R R R R AR AR AR E R AR RN AR R RN AN A RN NN R ARRRY
% 3/10/79 15 18,5 6,5 10,8 181, 225, 124, e
ae 4/30/79 30 18,8 8,5 10,8 183, 228, 126, 1 23
tx 4710779 as 18.S 6,4 10,8 183, 227, 12S, e
e /10779 100 18,5 6,5 10,8 184, 228, 126, e
sa 4/10779 115 17,8 6,3 10,9 182, 222, 122, s
e 4/10/719 130 17,6 6,2 10,9 181, 221, 122, e
*w 4/10/779 185 17,6 6,3 10,9 180, 221%, 122, e
aw 3710779 200 17,6 6,3 11,0 177, 218, 120, e
®e 8/10/79 215 17,3 6,3 10,9 177, 217, 120, L0
e 3/10/79 230 17,3 6,8 11,0 174, 214, 118, e
s 8/10/79 24 17,3 6,5 10,9 17S, 218, 120, e
*n &4/10/79 300 17,3 6,7 10,9 172, 216, 119, e
*s 8/10/79 315 -3 6.5 10,8 172, 214, 118, e
sn &/10/79 330 -3 6,5 10,8 178, 212. 117, e
=a 4/10/79 385 - 3 6,3 10,9 174, 214, 118, 2a
am 3710779 400 .3 6,5 10,9 174, 216, 119, =
*a 3/10/79 a1s .3 6,6 10,9 174, 217, 120, xe
na 4/10/79 a3o -3 6,9 10,9 175, 2285, 124, L1
an 8/10/79 aas -3 6,9 10,48 177, 228, 126, n
sx 8/10/79 500 -3 7.2 10,48 178, 232, 128, ne
e 8/10/79 S1S 19,3 T.2 10,5 189, 247, 136, e
% 4/710/79 $30 19,3 7.8 10,7 189, 2si, 139, e
*e 8/10/79 5as 19,3 7.0 10,5 189, 243, 134, T
xe 3/10/79 600 9.3 7.0 10,3 189, 243, 134, “~n
*® 8/106/79 815 19,46 6,9 10,5 191, 245, 135, L
an 83/710/79 630 19,6 6,9 10,5 190, 244, 135, e
sa &/710/79 645 19,6 7.0 10,6 188, 241, 133, L
an 4/10/79 700 19,6 6,9 10,7 188, 2a1, 133, e
an 4/310/79 715 19,6 6,8 10,6 188, 238, 131, fte
an 3/30/79 730 19,6 6,9 10,6 190, 242, 134, *n
«n 8/10/79 745 19,6 0,9 10,8 190, 24z, 134, e
s 4/10/79. 800. 19,6 6,9 10,8 190, 242, 134, L
«% 4/10/79 815 19,6 6,9 10,7 194, 244, 135, e
" 8/10/79 830 19,6 6,9 10,7 194, 2a7, 136, T
as 3/10/79 8as 19,6 6,9 10,7 197, 253, 140, L L
e 8/10/79 900 19,6 6,9 10,7 201, 257, 142, *e
aw 8/10/79 215 19,9 7.0 10,7 205, 264, 14s, e
" 8/10/79 930 19,9 6,9 10,7 207, 265, 146, *w
sw 3/10/79 945 19,9 8,9 10,7 188, 240, t3e, e
an 8/10/79 1000 19,9 6,9 10,7 182, 233, 128, L
sx 83/10/79 1015 20,1 6,9 10,8 185, 236, 130, LA
sw 3/10/79 1030 20,1 6,7 10,2 187, 23S, 130, e
an 3/10/79 1045 20,1 8,7 10,2 184, 233, 129, e
= 3/10/79 1100 20,1 6,9 10,3 185, 236, 130, TS
*n 8/710/79 1115 20,1 8.9 10,3 183, 23S, 129, Ld ]
e 3/10/79 1130 20,1 6,5 10,3 180, 224, 123, L1
se 8/10/79 1145 20,1 6,3 10,2 182, 222, 122, e
% 3/10/79 1200 20,1 5,3 10,4 182, 223, . 123, e
AR RN RN G AN A AN R RN R NN G A AR RN AR AR RA AN AN ARR AR R ANRNARRAAAY
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L X ]
e
(4]
e
e
-

i3
L4 ]
*w
&
L 2
e
(2 ]
e
*e
.
L2 ]
e
w
"e
*w
e
‘e
L2 ]
e
e
L L]
"
e
*re
L 2 ]
e
L] ]
e
*w
L2
'
e
* e
‘e
e
*e
fte
L3 g
e
e
*®
L1 4
L2 ]
*w
"R
L2 ]
e
fte

N 15 MIN, DATA

. DRY STACK GAS CONCENTRATION

"l

e a2 co2 NO NQO NO
e L0aD voLx voLx pPMY PPMY NG/J
" DATE TIME MWwTH MEAS MEAS MEAS 3302
.t.tt..'...it'.'.t..'tt..Qt'ttt"..tt'tt'tt'itt..t'ﬂtt't.'*it'.
" 8/710/79 1215 20,1 6e3 10,8 181, 221 122,
e 8/10/79 1230 20,1 6.2 10.5 181, 221, 122
an 8710779 1288 20,1 6.2 105 182, 222, 122
e §/10/779 1300 20.1 6.2 10,5 180, 220, 121,
s® 8710779 1318 19,9 {.0 10,5 184, 156, 86,
e .110,7' 1330 19.9 63 10.5 165. 228, 126
*» 8710779 1348 19,9 6.9 10,5 186, 239, 132.
e 84710779 1400 19,9 [ XX} 10,5 188, 232, 1268,
e 8710779 1415 20,1 6.8 10,5 188, 232. 128,
*e 8710779 1430 20,1 6.4 10,5 188, 232. 128,
" 8/10779 1345 20,1 6.4 10,2 191. 236, 130,
*e 4/10/79 1500 20,1 6.4 10.2 192. 237, 131
e §/10/779 151S 20.t 6e7 10.2 137. 237, 131,
e &4/10/79 1530 20.1% 6.8 10.2 186, 236, 130.
- 8/10/79 19545 20,1 6.9 10,2 187, 238, 131,
e 3/10/79 1600 20.1¢ 6.8 10,2 187, 237. 131
- 8710779 1618 20,1 6.8 10.3 186, 236, 130.
*w 4/10/779 1630 20,1 6.8 103 184, 234, 129,
"% 3/10/79 1648 20,1 6.9 10,4 184, 236, 130.
ae 8/10/79 1700 20,3 6,9 10,5 183, 23S, 130,
e 8710779 1715 19,3 7.1 10,3 183, 237, 130,
e 8/10/79 1730 19,3 7.1 10,8 179, 232, 128,
ee 4710/79 1785 19,3 7.1 10,3 177, 229, 126,
*e 8710779 1800 19,3 6,9 10,3 179, 229, 126,
e 8710779 1815 19,3 6,9 10,2 177, 227, 12s,
ae &/10/79 1830 19,3 7,2 10,3 176, 230, 127,
e 3710779 18as 19,3 T.1 10,5 176, 228, 126,
e 8710779 1900 19,3 6,9 10,4 178, 222, 122,
ax 8710779 1915 19,8 7.9 10,3 17S, 225, 128,
ae 8710779 1930 9.8 7.0 10,3 173, 223, 123,
e &/10/79 {98sS 19,8 T.0 19,5 170, 219, 121,
aw ./lﬂl7' 2000 l’.‘ 701 10.5 1700 22‘- 122.
ae 8/710/79 201S 19,6 7.3 10.3 171, 22S. 1249,
- 8/10/79 2030 19,6 7.4 10.8 170, 226, 12S.
*a 8710779 2045 19,6 7.8 10,4 167, 223. 123,
se 3710779 2100 19,6 7.4 10,48 167, 223. 123,
*s 8/10/79 2115 19,3 7.4 103 167, 222, 123,
sn &/710/779 2130 19,3 7.5 10,2 167, 222, 123,
e &8/710779 2138 19,3 7.5 10.3 167. 223, 123
e 4710779 2200 19,3 7.2 10,3 165, 216, 119,
e /710779 2215 19,5 7.2 10,3 165, 217, 120,
e 8710779 2230 19,5 7,4 10,2 165, 219, 121,
an 8710779 2288 19.5 7,2 10,3 166, 218, 120,
e 4710779 2300 19,5 7.1 10,5 165, 218, 119,
*a 8710779 2315 19,6 7.1 10,4 166, 218, 118,
ee &8/10/79 2330 19,6 Tl 10,4 170, 221, 122,
e 8710779 2348 19,6 7.3 10.6 174, 229. 126,
o §/10/79 2800 19,6 7.3 10.06 172, 227, 123S.
'.Qtt"'..'."‘t"-'.'Q....."Q.'QQQ""."..Q"!'Q.t..ﬁ't.’t.'
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*R

Ty 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION T
(] ] LX
bodod 02 €02 NO NO NO e
e Loap vOoLx voLx PPMY PPMY NG/J e
LA DATE TIME wMHWTH MEAS MEAS MEAS 3102 e
t"'t.i.t"t".ttl".it'*.t'.it.'i!'ttttttt.tt.it"t"t!ttt!t.t
" /11779 15 13.2 7.8 10,6 170, 226, 125, =
*e 8/11/79 30 1362 7.4 105 170 226, 12S. e
% 3711779 as 13,2 7.4 10,4 178, 227, 12S. LA
% 3/11/79 100 13,2 7.3 10,3 169, 223, 123, e
ee 4/11/79 115 13,8 7.6 10,4 167, 224, 123, e
s 3/713/79 130 13,8 7.6 10,1 164, 228, . 122, T
e 3/11/79 185 13,8 7.4 10,2 161, 213, 118, e
*n &/11/79 200 13,8 7.3 10,48 171, 22eS, 124, w
on &/%1779 218 14,6 T.2 10,5 171, 223, 123, *w
se 8711779 230 14,6 Tel 10,6 170, 221, 122, e
e 8/11/79 Z‘s 14,6 Te1 10,6 1710 2220 123, *e
an 3/11779 300 14,5 Te2 10,6 155, 202, 111, e
e 3/11/79 315 1e0,a 7.2 10,5 147, 193, 107, e
e 3/%1/79 330 6.4 11,0 10,6 1S, 136, 7S5, e
an 8/11/79 345 6.4 10,5 7.9 130, 224, 123, e
e /181779 400 6.4 9.5 Te9 187, 247, 136, e
«x 3/11/79 815 18,8 9.2 8,5 140, 21S. 119, e
s &8/13/79 430 18,8 10,0 8,9 139, 228, 126, e
e 3/11/79 aaS 18,8 11,0 8,5 131, 237, 13¢, *e
e 3/11/779 500 18,8 10,9 T4 132, 238, 131, bd ]
e &/11/779 1S 16,4 10,9 7.8 132, 238, 131, e
ax &4/11/779 530 16,4 10,5 7.5 132, 228, 126, LD
*e &/13/779 S48 16,8 10,1 7.5 136, 22s, 124, e
e 4/11/79 600 16,4 10,1 8,2 127, 211, 117, e
ne &/11/779 615 16,1 10,0 8,3 120, 198, 109, e
= &4/11/79 630 16,1 10.0 8,3 115, 190, 10S, L]
% 8/11/79 6485 16,1 10.0 8,3 117, 193, 106, e
*e 3/11/79 700 16,4t 9.4 8,3 120, 194, 107, bl d
"t 8§/11/79 T1S 1S.8 9.4 8,8 12S. 196, 108, Ld
" 3/11779 730 15.8 9,7 8.9 122, 197, 108, e
" 4/11/79 785 15.8 10.2 8.9 117, 197, 108, i
e 4/11/79 - 800 15.8 10.4 8.4 115, 196, 108, L]
s 8/11/79 815 14,8 10,3 8,3 114, 195, 107, *n
e 8711779 830 14,4 10,5 8,2 10S, 181, 100, e
e 3/%1/79 845 14,4 10,3 8,1 102, 172, 95, w
*e 8/11/79 900 14,4 10,1 8,1 10S, 174, 96, e
an &4/11/79 915 1a,a 10,6 8,4 106, 18a, 102, e
ve 4731779 930 14,8 11,0 8,S 13S, 244, 135S, e
e 8/11/79 945 14,4 11,0 7.9 137, 287, 136, e
*n 4/11/79 1000 14,4 10,5 T.6 14sS, 250, 138, e
e 3/11/79 1015 13,8 9.8 7.5 148, 239, 132, rw
e 4/11/79 1030 13,8 10,0 7.8 148, 24s, 135, e
a% a/11/79 1045 13,8 10,3 8,3 141, 239, 132, e
*n 8/11/79 1100 13,8 10,2 8,1 143, 241, 133, e
*sx &/11/79 1115 13,8 10,2 7.9 143, 240, 133, e
e Q/11/79 1130 13,8 10,5 7.8 138, 240, 132, e
e 3/711/79 1145 13,8 10,6 7.9 135, 234, 129, e
a% 3/11/79 1200 13,8 10,4 7,6 135, 231, 127, =
L ]
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AR R AR A AR R AR R A C N AR R G N AN R NN AR AR A A AN ARA RN QAR RN AN AR AR ARAY

1S MIN, DATA L TS
w DRY STACKX GAS CONCENTRATION T
*h L1
" 02 €02 NO NO NO e
bl Lap voLg voLX pPMy pPPMY NG/J e
e DATE TIME muTH MEAS MEAS MEAS 3102 e
!...0."'9.'."!l.'tt’....t..f.t"lt.Q.Qtﬁﬁ.tt.'."."‘.’QQQQQO
an &/13/79 1215 14,5 10.48 7.6 135, 229, 126, e
s &/131/779 1230 4,5 10.3 Teb 134, 226, 12Se e
% /711779 1245 14,5 10.8 T.6 134, 227, 125. e
e &8/11779 1300 4,5 10.5 745 134, 231, 127, b d
e* Q/11779 1318 13,5 10.7 T.6 131, 231, 128, e
e 8711779 1330 13.5 10.7 1.5 131, 230, 127, e
" 8/11779 1385 3.5 10.7 7.4 140, 247, 136, e
e 4/11/79 1400 33,5 11.3 7.7 12S. 233, 129. e
t® /11779 1815 11,7 117 T.7 120. 23S. 129, LL
" &/13/79 1430 11,7 113 7.0 122 226, 126, e
“~ &/11/79 1385 11,7 11.2 8,9 24, 230. 127, *e
e &/11/79 1800 1147 12.0 T.0 119, 237, 131, e
s 8/11779 1515 12.3 11.3 7.0 120, 224, 128, e
e &/11/79 1530 12,3 10.7 6,7 12S. 220, 122, e
e &/11/79 1548 12,3 10.7 6.8 130, 229, 126, e
L4 .,‘ll7’ 1600 [Z.s ‘x-’ 7.5 115. 225. ‘2.. L1
e 8711779 1615 (2.9 11.4 Tl 117, 221, 122, te
e 4711779 1630 2.9 11.0 6.6 124, 22S. 124, e
a“n /13779 1645 12,9 115 Tet 119, 226, 12Se e
e 8/11/79 1700 t2.9 9,5 Te2 137, 216, 119, e
e §/11/79 1718 13,2 10.2 6,9 137, 23t. 127. L
e 8/11/79 1730 13,2 1006 8,1 13S. 23S, 130 hdd
e &/11/79 1788 13,2 10,6 7.7 136, 237, 131, e
*» 4/11/79 1800 33,2 10,6 7.6 136, 238, 131, wa
an 8711779 1815 12,7 10,7 T.b 137, 240, 132, (2
e 8/31/79 1830 12,7 10,7 7.6 137, 239, 132, s
e §/11/79 1885 12,7 10,6 7.5 136, 237, 131, e
ax 4/11/79 1900 12,7 10,9 T.6 136, 243, 138, e«
an &/11/779 1915 12,9 11,2 7,6 128, 232, 128, e
sa &/11/79 1930 12,9 10,7 7.5 132, 233, 128, e
s &/11/779 198 129 10,5 7,3 134, 231, 128, (1]
*s &/11/79 2000 12,9 11,0 7.6 129, 233, 128, e
ae &/11/79 2015 14,1 10,9 7.7 t26, 227, 125, e
e 8/11/79 2030 144 10,2 7.8 132, 221, 122, e
en 4/11/79 2045 14,1 9.8 7.5 182, 229, 126, TS
w &4/11/79 2100 18,14 9.8 7.9 141, 228, 126, e
e 8/13/79 211S 11.8 9,8 8,8 182, 229, 126, e
ae &/13/79 2130 11,4 13.8 8,8 89, 224, 123, e
a*aw ./“’7’ les ll.‘ 11.2 ’.l 1200 223. ‘230 L4 4
= 8/11/79 2200 1t,.8 10.5 6,9 130, 228, 123, *w
e &/11/79 2215 10,58 10,0 7.0 120, 197, 109, e
" &/48/79 2230 1to,.S 9.5 7.7 8s, 133, 78, e
on 8/83/79 224% 10,8 9.5 9,1 82, 130, 1. e
a &/11/79 2300 10,5 10,7 8,3 77, 137, 7S, “
se 8/18/779 2315 11,4 10.0 9.6 117, 193, 1006, e
e &/11/79 2330 1.4 9.0 8,9 120, 180, 99, *e
e &/11/79 23a8% 1t11,.a 9.2 8,58 119, 182, 100, *w
e §/13/79 2800 11,8 9.5 8,9 125, 196, 108, 1 2]

LA A AL 2l AL PRI T PP TR II P I LA TS 22 LT 2T L R TR 2 Y R Y P
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ERAR AR AR AR AR AR E R AN R ARA A PN R AN IR NI RAC R AN EN AR AR AN R AR SRR bRy

L 1S MIN, DATA L L]
b DRY STACK GAS CONCENTRATION e
i -
Ll ] 02 co2 NO NO NGO i
bkl LOAD voLx vaLx PPNMY PPMyY NG/J e
#n  DATE TIME MwTH  MEAS  MEAS  MEAS 320¢ e
L2221 L2 E T LYy ey L T L2 22 P T T 2T P Y PR PR T TP F P L2
e 8712779 15 16,4 9,7 9,14 131, 21t. 116, "
se 8/12/79 30 16,4 9.9 9,1 135, 219, 121, e
*n Q712779 as 16,4 10,1 S,0 140, 233, 128, u
*x &/12/79 100 16,4 10,0 8,7 145, 237, t3t, *w
aw 4/12/79 115 16,3 10.1 8,5 149, 246, 136, L 2
ax 8/12/79 130 16,3 12,2 8,3 146, 300, 165, e
an 3712779 185 16,3 10,0 8,3 146, 2490, 133, e
*w 3/12/79 200 16,3 ?,8 8,2 1ao6, 236, 130, L33
*x A/12/779 215 16,3 10,0 8,2 147, 243, 134, L2
“n 8/12/79 230 1e,3 10,2 8,2 152, 255, 140, te
se 4/12/79 265 16,3 10,1 8,2 156, 260, 143, e
sw Q/12/79 300 16,3 10,0 8,3 160, 263, 145, e
*w 4/12/79 31S 18,3 9,9 8,2 158, 258, 142, [ T
*a 3712779 330 18,3 10,2 8,1 160, 268, 148, e
we &/12/719 3145 18,3 9,2 8,2 165, 254, 140, e
sa 8/12/79 400 18,3 8.5 8,2 182, 263, 145, T
w® Q712779 a1s 19,3 8,6 8,2 18t, 264, 146, L
sw 8/712/79 430 19,3 8,6 8,0 182, 267, 147, L 1
wn 3/12/79 aas 19,3 8,7 8,7 182, 267, 147, n
se &4/12/79 500 19,3 8,7 9,4 182. 267, 147, e
ve 8/12/779 515 19,0 8,6 9,3 180, 263, 14§, L2
wn 4/12/79 $S36 19,0 8,7 9,3 176, 258, 182, e
ww §/12/79 58S 19,0 8,6 9,3 180, 262, 14s, L
we 8/12/79 600 19,0 8,7 9.3 182, 266, 147, xw
s 3/12/79 61S 19,0 8,7 9,3 182, 266, 147, e
aw 8/12/79 630 19,0 8,7 9.3 181, 265, 146, L1
«n 3/12/79 645 19,0 8,6 9.4 182, 265, 146, e
s §712/79 700 9,0 8,6 9.4 182, 266, 146, e
= 8/12/79 718 19,6 7,9 9,8 185, 255, 141, e
en 8/12/79 730 19,6 7.7 9,4 186, 253, 139, L
e 3/12/79 745 19,6 7.7 9,4 186, 253, 139, L1
x &4/732/79 800 19,8 7.7 9.4 186, as2, 139, *w
*a 3/12/79 81S 19,3 7.7 9,9 188, 256, 144, £ 23
an 8/32/79 830 19,3 7.7 10,0 185, 251, 139, tn
wn 8/12/79 845 9.3 7.9 10,0 179, 24as, 135, e
sn 3/12/79 960 19,3 8,0 10,0 179, 2488, 137, LA ]
% 3/12/79 1S 19,3 7.9 10,0 180, 249, 137, *w
sw 3712779 930 19,3 8,0 10.1 181, 250, 138, e
an 8732779 94as 19.3 7.3 10,0 181, 248, 137, L ]
ne 3/732/79 1900 19,3 10,0 10,0 189, 311, 171, *w
e 8712779 101S 19,6 7.6 10,0 188, 2St. 139, *w
an 8/712/79 1030 19,6 T.7 9,9 188, 255, ta1, LA
s &/712/79 104S 19,6 Teb 10,0 188, 252. 139, e
e 8712/79 1100 19,6 7.5 10,0 189, 252. 139, *e
an &8/12/779 1115 7.6 7.2 10,2 192. 2s2. 139, e
s &/12/79 1130 17,86 7.2 10,1 191, 250, 138, L
e 4712779 1188 17,8 8.3 10,2 188, 269, 148, e
an 3/12/779 1200 17.6 8.4 10,1 167, 240, 133, w
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PERRR RN AR A AN NN N RS A RPN AR R E R AR R AR R AR AN RN R AR RN RN RO R RN NN

L3 ]
*n
e
W
*a
L4 ]

'*w
*R
e
e
*e
R
*n
e
L1
e
te
L2
*e
e
e
e
e
e
*e

e

"
L 4]
e
t*aw
e
*e
*e
*e
*e
*w
e
e
*e
*re
e
e
e
e
R
e
f*a
sk
e
e
N
*n
*n
e

1S MIN, DATA e

DRY STACK GAS CONCENTRATION e

L ]

02 c0e NU NG NO e

LOAD voLx voLx pPMY PPMY NG/J e

DATE TIME wMwTH  MEAS  MEAS  MEAS 3302 tw
AR RN N AR R RN RN T RGP PR A NN RN NN R RN R AN A NN AR AN AAR RN RN NAA R AR NGRSOy
8712779 1215 15,8 8,4 10,3 153, 220, 121, e
/712779 1230 15,8 8,5 1043 150, 217, 119, e
8712779 1285 15.8 8.2 9.6 160, 226, 125, %e
4712779 1300 1S5.8 Te? 9.3 163, 222, 123, e
/12779 1318 10,3 Teb 9,2 16S, 222, 122, b4
a/12/79 1330 16,3 Teb 9,2 172, 231, 127, e
87127719 134§ 16,3 Te.6 9,6 159, 213, 117 ta
84/12/79 1800 16,3 7.8 9,8 156, 210, 116, bl
./‘2,7' 1“5 lb.s 7'0 9.9 15.. 2070 lla. e
8/12/779 1330 16,3 7.5 9,9 154, 206, 113, e
a/712/79 1885 16,3 7.5 10.0 152, 203, 112, e
/712779 1500 16,3 7.5 10,0 160, 214, 118, e
8/12/79 151S 163 7.5 1060 162, 216, 119, *e
4’12779 1530 16,3 7.5 10,0 162 217, 119, e
8712779 15aS 16,3 Teb 10.0 152, 2085, 113. e
4712779 1600 16,3 7.5 10.0 1S1., 201, 11le i
/12779 1615 16,3 T.2 10,0 152. 200, 110, e
Q/12/79 1630 16,3 7.4 10,0 158, 210, 116, L1
a’12/779 1645 16,3 7.4 10.0 15S. 206, 114, e
812779 1700 16,3 T.4 10.0 149, 197, 109, e
412779 1715 16,4 Ted 1040 152, 201, {11, We
8712779 1730 1644 Te2 10,0 154, 202, 111 e
'11217’ l7lS ‘b.. 7.1 100 150. 200, 110. e
&8/12/79 1800 6.4 7.1 10.0 159. 206, 114, e
8712479 1815 16,4 7.1 10.0 157- 203, 112. b4
47127719 1830 16,4 Tel 10.0 1570 203, 112 e
82127719 1845 16,2 Tet 10,1 157, 203, 112 e
87127719 1900 1644 Te0 10.4 156, 201, t1te b ]
8712779 1915 (6.4 7.0 10.1 154. 199, 110, *w
8712779 1930 16,4 7.0 10e1 153. 197, 109, 1«
8712779 1938 16,4 7.1 10.1 153. 199, 110, e
8712779 2000 16,4 Tebd 101 162, 217. 120« e
8712779 2015 16,3 T3 1041 157. 207, 114, okl
4’12779 2030 16,3 7.5 10e1 157, 210, 116, e
a712/79 204 16,3 TeS 10,2 158, 211, 117. bl
a/12/79 2100 16,3 7.5 9,8 157, 210, 116, we
&712/779 211S 16,3 7.5 9,9 187, 210, 116, TS
8712779 2130 16,3 7.5 9.9 158, 211, 116, "
8712779 2185 36,3 7.5 9.9 1S?, 210, 116, see
4712779 2200 6.3 7.5 9.8 189, 212, 117, e
4/12/79 2215 16,3 7.% 9.8 159, 213, 117, e
/712779 2230 16,3 7.5 9,8 159, 212, 117, e
&/12/79 2288 6.3 7,5 9.8 (S8, 212, 117, #e
8712779 2300 16,3 7.5 9,9 158, 212, 117, e
4712779 2315 16,3 7.5 9,9 157, 210, 118, e
a/712/779 2330 16,3 7.5 9,9 157, 210, 116, e
/712779 2348 16,3 7.8 9,9 160, 214, 118, e
8/12/79 2800 16,3 7.5 9,9 159, 213, 117, e
AR AR A ARG A RN R E NN RGN A AR A RN RN AN AR AARARRARRANARNCARRANNRN AR
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..'Q'."i"..ﬁ’i.lt"'t'ﬁtﬂ'*'.tii'..‘iti.'l'tﬁ.ﬂ'tﬁﬁ""'t."'

L3 15 MIN, OATA e
bk DRY STACK GAS CONCENTRATION e
L £ ] L1
bk ae co2 NG NO NQ LA
1) LOAD voLx voLx PPMY pPMY NG/J bE
i DATE TIME MWTHM MEAS MEAS MEAS 3x0¢ 1)
t..tﬂt'tt"!'t't."tl.t'ttttt"tcﬁttt"'t.t"t't!itltttttittﬁ!t
*n §/13/79 1S 18,5 7.6 9.9 160, 216, 119, e
s 8713779 30 18,5 7.6 9,9 161, 216, 119, e
an 84/13/79 as 18,5 7.5 9,9 161, 215, 119, o
*a 8/13/779 100 18,5 7.6 9,9 160, 215, 119, e
xw 8/13/19 115 18,8 7,6 9,9 159, 2148, 118, "
*x 4/13/79 130 18,8 7.6 9,9 (S8, 212, 117, =
ns &/13/79 1as 18,8 7.6 9,9 159, 214, 118, "
*e 2713779 200 18,8 7.6 9,9 159, 214, 118, e«
" &4/13/79 215 18,8 Teb 9,9 159, 213, 117, e
*a Q713779 230 18,8 7.6 9,9 157. 211, 116, o
*% §/13/79 245 18,3 T.6 9.9 157. 211. 117, b
= 3/13/719 300 18,8 Te6 9,9 157, 212. 117, b
e 4/13/79 315 18,8 7.7 9,9 157 214, 118, a
s 3733779 330 18,8 7.9 9,9 165, 228, 126, L
e 84713779 348 18,8 T.b 9,9 177, 238, 131, e
an 3713779 ao0 18,8 7.6 9,9 176, 238, 131, e
wn 3/13/79 a15 19,0 T.6 9,9 17S. 237, 130, n
*n a/13/719 azo 19,0 7.6 9.8 174, 235, 130, e
xn 8/13/79 845 19,0 7.6 9.8 177, 240, 132, *e
aw 8/13/79 s00 19,0 7.9 9,9 181, 249, 137, LA
an 4/13/79 515 19,3 7.9 9,9 180, 249, 138, e
s 3713779 530 19,3 8,0 9,9 180, 2so0, 138, e
w 3/13/79 sas 9.3 8,0 9.9 179, 249, 137, e
re 4/13/79 600 19,3 7,7 10,0 180, 24S, 135, ==
an 3713779 618 19,8 7.9 10,0 180, 249, 137, T
*n 8/13/79 630 19,8 7.9 9,9 180, 247, 136, LA
e 3713779 6aS 19,8 T.7 9.9 177, 239, 132, “n
ae 3/13/79 700 19,8 T.7 9,9 179, 244, 135, e
sa 3/13/79 715 19,9 7.7 10,1 177, 280, 132, e
e 3/13/79 730 19,9 7.7 10,0 177, 240, 132, *»
aw 2/713/79 788 19,9 7.7 10,1 179, 24aa, 134, L
e 2713779 800 19,9 7,7 10,1 181, 285, 135, #e
a 8713779 81S 19,9 7,6 10,2 183, 267, 136, *w
aw 8713779 830 19,9 7.6 10,2 185, 2St, 138, =
s 8/13/79 8as 19,9 T.6 10,2 187, 252, 139, e
*a 4/13/79 900 19,9 7.7 10,2 188, 254, 140, o
an &/13/19 915 19,8 7.7 10,1 191, 259, 143, e
b 4 ) ."3/79 ’30 19.8 7.6 1002 ‘02. 2“60 1350 e
wn &/13/79 9as 19,8 T.7 10,2 179, 243, 134, tn
an 8/13/79 1000 19,8 7.6 10.2 177, 237, 131, b
aa 4/713/79 1015 19.3 7.6 10.2 179. 281, 133, *w
e 84/13/79 1030 19,3 13.3 10.2 137, 324, 179, LA
*a 3713779 1045 19,3 13.3 10,2 97, 229, 126, e
*a 4713/79 1100 19,3 13.48 1041 97. 231, 127. "
xn 8/13/79 1115 39,3 13.4 10e1 7. 232, 128, fw
' “’13’1’ ‘130 19.3 ‘3.3 ‘0.1 96, 226' 126, L3
ne &/713/79 1145 19,3 7.8 Se9 166, 227. 12S. e
an 3/13/79 1200 19,3 7.6 S8 179, 242, 133, LiJ
Q.!.t.tit"t."t't.lQ'ttl"."t"t'.t"'tt"'il"t'ttﬂ"'.titt'
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LA A A A A i A A R I L e I P R e e R Y Y SR R 2t )

e 15 MIN, DaTA e
Ll DRY STACK GAS CONCENTRATION e
- e
L] 02 €02 NO NO NG *e
bdod L0AD vOoLX vyoLx PPMY PPMY NG/J e
*e DATE TIMNE mwTH MEAS MEAS MEAS 3%02 L

.'."t'.'t..ii..ttt'tt..ti."'!.Qt.tt"tttt't'tt.ﬁ'tﬂ.t'titﬂt't
" /13779 1215 19,8 Te? Se7 177, ey, 133, e
% §/13/79 1230 19,8 Teb 5.9 177, 238, 131, e
" 8/13/79 12685 19,8 7.5 7.9 179, 2319, 132, e
** 3/13779 1300 19,8 7.5 10,3 179, 240, 132, *w
% Q/13/79 13115 19,9 7.5 10,0 180, 241, 133. e
*® 4/13/79 1330 19.9 7.4 9,9 182, 241, 133, e
an 3/13/79 1385 19,9 7.5 9,9 183, 24asa, 135, e
*e 84/13/779 1800 19,9 7.4 10,0 183, 244, 13a, e
e &4/13/779 1815 19,3 7.4 10,0 18a, 24S, 135, e
*e g/13/79 1830 19,3 7.8 9.6 183, 244, {134, e
*e Q/13/79 1aa% 19,3 T.a 10,2 183, 243, 134, e
se 4/13/79 1500 19,3 T.7 10.1 179, 243, 134, *

"= &4/13/79 151% 9.0 T.7 10,2 178, 2@2, 133, re
*e &/13/79 1530 19,0 T.% 10,2 179, 240, 132, ®e
"™ 3/13/79 1545 19,0 T.6 10.2 178, 2440, 133, e
s 4713779 1600 19,0 T.8 10.2 179, 238, 131, od g
e §/13/79 1618 19.3 7.4 10.0 179, 237, 131, e
e 8/13/79 1630 19.3 7.4 10.0 178, 236, 130, e
e /13779 16asS 19,3 T.a 10.1 177, 236, 130, Lh
aw 8/13/779 1760 19,3 Te 10,0 178, 237. 131, b
we 8713779 1715 19,5 7.8 10.2 178, 234, 131, e
*s 8713779 1730 19.S 7.4 10.2 179, 238, 131, bl ]
*® 3/13/79 17as 19.S Tea 10.3 17°0 239, 132. bl ]
e 8713779 1800 19,5 T.a 10.3 178, 237, 131. bl
e 8713779 181S 19,0 8.0 10.2 17S. 243, 134, 2w
*w 8/13/79 1630 19,0 116 1042 184S, 28qg, 154, tw

*e 84/13/79 1885 19,0 11.S 10.2 116, 22%. 122. LA
e 8713779 1900 19.0 11.5 1042 116, 221, 122« e
*v 8713779 1915 19,2 11«2  10.2 117, 218, 120, *w
e 8713779 1930 19,2 11«2 10,2 118, 219, 121a  %w
% {/13/79 19aS 19,2 112 9.6 120, 223, 123. e
e &/13/79 2000 19,2 112 6,8 120 222, 122, ]
e &/713/79 2015 9.0 112 6.8 119. 221, 122 *w
e &/713/79 2030 19,0 112 6,9 119, 221, 122, bdd
e 8/13/79 204s 19,0 11.2 6,9 119, 221, 122, 1 2]
e &/713/779 2100 19,0 11,2 6,9 119, 222, 122, L 2]
e 8/13/79 2115 18,5 11,2 7.0 119, 220, 121, "
an 8/13/779 2130 18,5 11,2 6,9 116, 216, 119, Y
ar 8713779 21488 18.S 11,2 6,9 114, 21, 116, e
o &§/13/79 2200 18,5 11,2 6,9 114, 211, 116, te
*e 8/13/79 2215 18.S 11,2 6,9 116, 212, 117, L4
an &/13/79 2230 18.S 11,2 6,9 116, 214, 118, e
a 8/13/79 22485 18,5 11,2 6,9 115, 13, 117, L
se 8/13/79 2300 18,5 11,2 6,5 118, 211, 116, "
e 8713779 2315 18.S 11,2 6.9 118, 211, 117, e
ee &/13/79 2330 18,5 11,2 6,9 114, 211, 116, L2
e &/13779 23as 18,5 11,2 6,9 115, 212, 117, e
es &/13/779 2800 18,5 11,2 6,9 11S. 212, 117, 'Y
R 3 2 )
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Q'.tt.tt!'ttQtitiﬁt'iﬁ'."it'Rt.tttti"Qttti'tt't'.tt!t.tt.lilq

" 1S MIN, DATA e
(3] DRY STACK GAS CONCENTRATION e
*w e
bkl 02 €02 NO NO NO e
e LOAD voLx voLx pPPMY pPMy NG/ J LA ]
an  DATE TIME MWTH  MEAS  MEAS MEAS  3x0¢ e
."""Q'.Q.'.'Q.".Q.'..‘t'ﬂﬁ."'.'.*Qtiﬂtt.“.....ﬁﬁ'.i".'.ﬁ
*x 4/14/79 S =,3 *1.0 o0 -1, bl b e
an 0/ 0/79 0 o0 .0 .0 0. 0. 0, =
*x 0/ 0/79 0 .0 0 W0 0. 0, 0, #
e 0/ 0/79 0 o0 0 o0 0, 0, 0, ta
*x 0/ 0/79 0 0 0 .0 0. 9, 0, o
se 0/ 0/79 0 0 0 0 ' 0. 0, e
«n 0/ 0/79 ] o0 o0 o0 0, 0, 0, ke
e 0/ 0/79 0 .0 o0 0 0, 0. 0, e
e 0/ 0/79 0 o0 o0 0 0. 0, 0, L 1
*x 0/ 0/79 0 .0 .0 .0 0, 0. 0, e
sw 0/ 0/79 0 0 o0 o0 0, 9, 0, L]
xe 0/ 0/79 ) .0 .0 .0 0. 0. 0, e
sx 0/ 0/79 0 .0 .0 o0 0. 0, 0, e
«n 0/ 0/1' 0 .0 Qo 'o o. o. 0. L2 ]
an 0/ 0/79 0 «0 0 o0 0. 0, 0. e
s 0/ 0779 0 «0 o0 o0 [ 1Y 0. O e
ae 07 0779 0 o0 o0 o0 0, O, 0, "
« 0/ 0/79 0 «0 o0 «0 0. 0, 0. e
s 0/ 0/79 0 o0 o0 0 0, 0. 0. e
ew 0/ 0/79 0 0 0 0 (1Y 0. 0. Ll
*x 0/ 0/79 0 o0 o0 o0 O 'Y Oe b
% 0/ 0/79 0 0 «0 o0 0. 0. 0. LA
aw 9/ 0/79 ] o0 «0 o0 O 0. 0o e
% 9/ 0/79 0 0 0 o0 0. 0. 0, e
*x 0/ 0/79 ] ) «0 0 0. 0. O bl
sw 0/ 0/79 0 o0 0 «0 Qe Qe [+ 1% e
sw 9/ 0/79 0 «0 .0 0 0 0. 0o e
e 0/ 0119 ] .0 o0 .0 OQ o. 0. *w
ax o/ 0/79 ] 0 «0 0 0. 0. Oe b
ne 0/ 0/79 4 0 «0 +0 ' 0. 0 e
*® 0/ 0/79 0 0 «0 o0 Q. 0. [\ I b
ws Q/ 0/79 [ 0 0 o0 Oe 0o Oe e
*e 0/ 0/79 Q 0 .0 0 Oe 0. O "
s 0/ 0/79 0 o0 o0 o0 O ' Oe e
"% 0/ 0/79 0 0 »0 o0 0, 9, 0. k]
e 0/ 0/79 0 «0 0 0 Oe 0. 0o xw
e o/ Q/79 (] «0 00 «0 0. O 0. ]
an 0/ 0/79 0 .0 .0 0 0, 0. 0,
*a 0/ 0/79 ) o0 .0 N o, 9, 0, e
ee 0/ 0/79 0 .0 .0 .0 0. 0. 0. e
e 0/ 0/79 0 .0 .0 .0 0, 0, 0,
*e 0/ 0/79 0 0 .0 .0 0, 0, 0, »
*x 0/ 0/79 0 .0 .0 .0 0, 0. 0, %
e 0/ 0/79 0 .0 .0 .0 0, 0, 0, e
e 0/ 0/79 0 .0 .0 .0 0. 0. 0, ww
ex 0/ 0/79 0 0 0 .0 0. 0, 0, e
e 0/ 0/79 0 .0 .0 .0 0, 0, 0, %
% 0/ 0/79 0 0 .0 .0 0, 0, 0, e

ﬁ.."'...l'.t".ﬁi..""..Q.-Q."t..Q.'Q't""t'ﬁ'."*tt'!'i!"
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.Q""QQ'..'Q.'.*‘*"'ﬁ.t't.Q'.Q'QQ*!.‘Q"*Q.Q.Q.Qﬁ.t"i"ii"t

an T 15 MIN, DATA T
LA ] DRY STACK GAS CONCENTRATION *w
e *a
e 02 co2 NO NQ NO e
b 2 ] LOaD voLx voLX PPMY PPHyY NG/J *e
L1 DATE TIME mwTH MEAS MEAS MEAS 3202 e
.'..’...""....'......"...'.""’.".'."ﬁ..'.'.."*Q...'."'
% 0/ 0/79 ] ) 0 «0 0 [+ 29 o. L 2]
e .’ 0779 1] «0 0 .0 [+ 9 0, 0. e
*% 9/ 0/79 0 o0 «0 0 0, 0, 0. ‘e
se 0/ 0/79 0 «0 9 o0 [ S O de e
*® 0/ G/79 0 o0 0 o0 0, 0, 0. e
e 0/ 0/79 0 «0 o0 o0 0, 0, 0, e
e 0/ 0/79 o .o .0 .0 0. 0, 0,
*e 0/ 0/79 ] «0 0 0 0, 0, [} ‘e
e 0/ 0/79 0 .0 0 ) 0, 0, 0, e
e 0/ 0/79 0 o0 .0 o0 0. 0. 0, e
e 0/ 0/79 0 0 o0 o0 0, 0. 0, n
*n 0/ 0/79 0 +0 «0 o0 0, 0. 0, L L
*e 0/ 0/79 [} o0 .0 «0 0, 0. 0, [ 2]
e 07 0/79 0 0 «0 0 0, 0. 0, e
e 0/ 0,79 0 .o ) .o o. o. o. L4 ]
s 07 0/79 0 0 0 o0 0, 0. 0, '
*e 0/ 0/79 0 N 0 0 [ )8 0, 0, e
s 07 0/79 0 0 o0 0 [ 8 0, 0, e
ea 07 0/79 (1] 0 o0 «0 0, 0. 0, LA ]
e 0/ O0/79 [ o0 0 0 0, 0, 0. e
*e 0/ 0779 0 o0 «0 o0 [ I 0. 0, b4 ]
aw 0/ 0/79 0 «0 «0 «0 0, 0. 0, . t®

an 8/18/79 1748 ".o 7.0 10,1 177, 229, 126, *w
ee 8/318/79 1800 19,0 6.8 10,1 178, 226, 125, *n
*n 8/18/79 181S 19,0 6.8 10,2 17S. 222, 123, e
an 8/718/79 1830 19,0 6.7 10,1 180, 227, 12S. e
an /18779 18aS 19,0 6eb 10.1 184, 231, 128, e
an &/18/79 1900 19,0 beb 10,3 186, 233, 128, T2
e ./1‘,7’ 1915 lqgs 8.6 lo.l 1‘7. 235. 130. R
an &/718/79 1930 19,3 6.6 10.1 195, 243, 134, e
e 8/18/79 1945 19,3 6.6 10,1 192, 239, 132, -
* 8/18/79 2000 19,3 6.6 10,1 190, 238, 131, e
sa 3/18/79 201S 19,5 6.6 10e1 189, 236, 130, e
e &/18/79 2030 19,5 6.7 1041 188, 238, 131, e
*® 4/14/79 2085 19,5 6.6 1041 106, 234, 129, b d
e 4/18/79 2100 19,.S 6.5 1014 184, 228, 126, e
e 8/18/79 2115 19.3 6.6 10.2 182, 227, 12S. e
*e 4/18/79 2130 19,3 6.6 10,1 183, 230, 127, *w
*® Q/184/79 2188 19,3 6.6 10.1 18S. 231, 127, e
e §/18/779 2200 19,3 . 0 10,1 186, 233, 128, e
e §/14/19 2215 19.3 6.6 1041 186, 233, 129, e
e J/318/79 2230 19,3 6.6 10.1 188, 23S, 130, bl ]
te /18779 2245 19,3 6,7 10.1 183, 232, 128, e
*® 8/14/79 2300 19,3 6.9 10.1 172, 221, 122, e
e 4/18/19 231S 19.0 7.0 10.1 169, 218, 120, e
e 4/14/79 2330 19,0 7.1 1041 162, 212, 117, e
*s 8/18/79 2388 19,0 7.3 10,0 159, 210, f16, e
e 8718779 2800 19,0 T.2 10.0 159, 208, 115, e
Q.Q.l.."".'.'.t.!..it'..t.!tti'tttttﬁttQit.’ﬁ't.t..t.QQ!'Q.Q.
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RN AR A AN RN QR R R AR R E AR R ARG R R AR AN R AN R R A RARGAAN AN AR T AN RARR AN NN O Y

13 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION TS
1 1] *h
L '] Q2 co2 NO NO NQ "e
e LOAD voLg vaLz pPMY pPMy NG/J e
L1 DATE TIME MWTH MEAS MEAS MEAS 320¢ e
it*ittitttti"I.ttttt".ﬁ.tl"'ngntttlt'ttttttttﬂ.tQittnittt-t'
W ‘,‘5/79 15 18‘2 7.2 10.0 ;SQ. 2070 114, e
*® 4715779 30 18,2 7.2 10.0 158, 207, 114, e
% /15779 45 18,2 Te2 9.9 157, 206, 113, e
*= 3/15/79 100 18,2 T.2 9,9 156, 204, 113, e
te 4/1S/79 115 18,8 7.3 10,0 152, 201, 111, Ll
aw 3/15/79 130 18,8 7.2 9.9 152, 199, 110, b
®e 4/15/719 1as 18,8 Tel 10,0 152, 198, 109, e
*y 3/15/79 200 18,8 7.2 10,0 152, 199, 110, o
e 8/15/79 215 18,9 Te2 9,9 154, 201. 111, e
o 4/15/719 230 18,9 7.2 10.0 154, 201, 111, bl
*% &/15779 285 18,9 7.2 10,0 155, 202, 111, e
% 4/15/79 300 18,9 7.2 10,0 156, 204, 112, b
e Q/15/79 315 19,3 Te2 10,0 155. 202. 111, bk
e /35779 330 19,3 7.2 10,0 155, 202, 111, bk d
*a 4715779 345 19,3 7.2 10.0 192, 199, 110, te
*x a/15/79 400 19.3 Te2 10,0 152, 199, 110, *w
«w §/715/79 415 19,6 7.2 9,9 147, 192, 106, ok
*w a/15/79 430 9.6 T« 1040 149, 194, 107, =
se 4/18/79 44S 19,6 Tet 1040 149, 193. 106, e
*w §/1S/79 500 19,6 7.1 10,0 1504 194, 107, e
" a3/15/79 51S 18.8 7.1 10,0 153. 199, 110, e
e 8/715/79 S30 18,8 Tel 10.0 155, 200, 110, L1
*n §/15/779 535 18,8 7.1 1040 15S. 200, 110, e
% 4/15/79 600 18,8 Tel 1040 155, 200, 110, LA
se 8/15/79 615 18,8 Tel 10.0 155, 200. 110, e
e 4/15/79 830 18,8 Tel 10,0 155 200. 110, "
s 3/71S/79 645 18,8 Tel 9,9 15S. 200, 110, i
e 4/1S/19 700 18,8 7.1 9,9 155. 201, 111, e
s §/15/779 71S 18,8 Tel 9,9 154, 200 1104 bbd
®w 3/15/79 730 18,8 Tet 9.9 156. 202. 111, *w
e 84/15/79 745 18,8 Tei 9,9 156, 202, 111, e
sx 8/1S/779 800 18,8 Tel 9,9 158, 20S, 113« ad ]
" 8/15/79 815 18.9 Tel 10.0 158, 20S. 113, *x
e R/15/79 830 18,9 70 9,9 160, 206, 114, *
e Q/1%/79 8as 18,9 740 9,9 164, 211, 116, L d
wx 8§/1S/79 990 18,9 T+0 10.0 165, 212, 117, e
e 3/15/79 915 18,9 Te0 10.0 167, 216, 119, Ll d
aw 4/15/779 9% 18,9 7.0 10.0 169, 217, 120 e
aw 4/15/79 94s 18,9 6.9 9,9 170. 218. 120. e
% 3/1S/79 1000 18,9 6.9 9,9 169, 217, 1204 e
" 3/15779 1015 18,8 7.0 1040 169, 217, 120, LA
" 8/15/779 1030 18,8 7.0 10,0 167, 21S. 119, *x
ae 3/15/79 1045 18,8 69 9.9 169, 217. 120. e
aw 83/15/779 1100 18,8 6.9 9,9 170. 218, 1204 *w
e 8/15/79 1115 18,8 6.9 10,0 172. 221, 122. L2
e 3/1S/79 1130 18,8 6.9 10,0 174, 224, 123, LA
*% /15779 1145 18,8 6.9 10.0 177, 227, 125, e
aw 8/1S/779 1200 18,8 6.9 10,0 177, 227. 125. bl

..Q!"“."O'."i"t'.t'ﬂi'.""t.ﬁ".'.',""it'i"t!t!".""
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ARRRRE AR RAR RN R RARAANR P AR AR EARNRAN AR RN N AR AR RN OR AN SRR AR SNty

b 1S MIN, DATA e
b DRY STACK GAS CONCENTRATION e
fte *y
e a2 coe2 NO NG NG L
e LOAD voLx vaLx  PPMV PPMY NG/J L
% DATE TIME MwTH MEAS MEAS  MEAS 3x0¢ .
'.t.....'...t't..t'...'...t.tt.'..ttﬁ"."lti.'t..tﬁﬁt'.tt'tﬂit
" 4/15/719 1215 19,0 6.9 10,0 172, 221. 122, e
ex 8/15/779 1230 19,0 6.9 10,0 172, 220, 121, bl ]
te &/15/779 1285 19,0 T} 10,0 172 223, 123, e
te 3/15/719 1300 19,0 7.3 10.0 177, 23a, 129, L
"™ 3/15/79 1315 16,8 7.4 1041 179, 237, 131, "
*w 8715779 1330 18,8 7.4 10.0 179, 239, 132, e
e &/1S/79 138 18,8 7.5 10,0 17S. 23a, 129, e
en 8715779 1800 18,8 7.4 9,9 17%, 233, 128, te
se 2715/79 1415 18,9 7.0 9,9 175, 23S, 124, e
se 8715779 1430 18,9 7.2 10,2 179, 23a, 129, "e
se 2715779 1888 18,9 Te2 10,2 181, 236, 130, e
on A/71%/79 1500 18,9 T2 1042 181, 236, 130, e
se 8715779 1518 19,0 7.2 10,2 1860, 23S, 129, LA
se A/15/779 1830 19,0 Te2 10,2 180, 23s, 129, *e
[ 2] l/lSI7Q !S.S l°.° 102 10.2 182. 238. .lsl' L)
«w A/715/79 1600 l°.° 7.2 10,2 183, 240, 132, e
e 3/1%779 1618 19,0 T2 10,2 182, 239, 132, e
re 8/15/79 1630 19,0 7.2 10,2 182, 239, 132, e
ea 8/15/79 1645 9,0 7.3 10.2 180, 236, 130, 23
e &/15/79 1700 19,0 T3 10.2 180, 237. 131, w
s 8/71%/79 1715 19,0 T.3 10,2 177, 234, 129, e
e &/15/79 1730 19,0 T.a 10,2 175« 231 127, e
se A8/715/79 178§ 19,0 _704 10.2 17S. 231, 127, e
a 4715779 1800 19,0 7.4 10,2 175. 231, 127, e
an 8715/79 1015 1'.2 7.3 10,2 1750 230. 127, ‘e
on &8/15/79 1830 19,2 7.3 10.2 174, 229, 126, e
an &/15/79 1845 19,2 7.4 102 173, 229, 126, e
e &/715/79 1900 19,2 Tea 10,2 174, 230, 127, 1L
we 8/15/79 1915 19,5 7.4 10.2 170. 226. 12S. e
e &715/79 1930 9.5 7.5 16,2 170, 228, 126, n
o 8/15/79 1945 19,8 T.6 10,1 169, 227, 125, L
ae &/15/79 2000 19 S 7.6 10,0 169, 228, 126, e
an 8715779 2019 19,0 7.6 10,0 168, 227, 125, e
se &/15/79 2030 9.0 T.6 10,0 167, 225, 124, Ll
an &8/715/779 2085 19,0 7.5 10,0 167, 224, 124, e
en 8/1%/79 2100 19,0 T.6 10,90 167, 22S, 124, e
an &/15/79 2115 19,0 7.5 10.1 167, 224, 123. .
e 8/215/79 2130 19,0 7.6 10,1 167, 225, 124, e
e 8/15/79 2145 19,0 Te7 10.1 169, 228, 120, e
ax 8/15/79 2200 19,0 T.7 10.14 170, 230, 127, e
an 47158779 221S 18,8 Teb 10,0 187, 226, 125 e
e 8/15/79 2230 18,8 T.6 10,0 169, 228, 126, e
*m 8/15/79 2285 18,8 7.5 10,0 167, 228, 123, e
e &/715/79 2300 18,8 7.5 9,9 168, 225, 126, e
ax &/71S/79 231S 16,9 7.5 10,1 170, 227, 125, e
se 8715/79 2330 18,9 7.6 10,1 169, 228, 125, .
an &/15/79 2345 18,9 7.7 10,1 167, 227, 125, L)
*a 84/15/79 2800 18,9 7.9 10,0 162, 223, 123, e
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AR RN RAAN AR R RN AN ERRNR S NN AR AR RR R AARA RN R A ARA A NN R SR AR EAR AR

" 15 MIN, DATA te
e DRY STACK GAS CONCENTRATION "
(4] *te
e 02 co2 NO NO NO [T
L L0aD varx voLXx peMY PPNy NG/ J e
L4 DATE TIME MwTH MEAS MEAS MEAS 3X02 re
RN N R AR R AN AR AR S AR R QR AR T IR AN R AR E AR R LR ENRRNE RN A ANRA AN RNy
an 4/16/79 1S 18,9 Te7 9,9 162, 220, 121, e
*n 4/16/79 30 18,9 7.3 9,9 162, 214, 118, a
w 3/16/79 5 16,9 T.4 10,2 162, 216, 119, e
*™ a/16/79 100 18,9 7.4 10,3 162, 216, 119, e
*® 4/16/79 118 19,0 7.5 10,2 164, 218, 120, i
"e 4/16/79 130 19,0 7.5 10.1 167, 223, 123, e
e 4/16/79 185 19,0 7.5 10,1 167, 224, 124, ok
e 3/16/79 200 19,0 7.8 10,2 164, 218, 120, e
e 3716779 215 18,8 T.4 10,1 162, 214, 118, “n
e 3/16/79 230 16,8 7.8 10,2 165, 220 121, hd
s 8/16/79 24aS 18,3 7.4 10,1 165, 219, 121, e
e 4/16/79 300 18,8 7.4 10,1 164, 219. 121, ol d
" 3/16/79 1S 19,0 T.4 10,1 165, 2204 121, LA
e §/16/79 330 19,0 7.8 10,1 16S. 220, 121, ok
e 4/16/79 385 19,0 7.4 10,1 167, 223, 123, e
*w 3716779 400 19,0 7.4 10.1 167. 223. 123, fod ]
* 3/16/79 a1 19,3 T8 10.1 167, 223, 123, b
e 3/16/779 a30 (9.3 7.5 101 167 223 123, e
% 4/16/79 aas 19,3 7.4 10.3 160, 213, 117, bl
x 3/16/79 500 19,3 7.8 10,0 162, 214, 118, ke
% 3/16/79 StS5 19,3 7.4 10.3 161, 21S. 118, e
e /16779 S30 19,3 Ted 102 160, 212, 117, b
e 8716779 535 19.3 T.4 10.2 159, 212, 117, e
e 2716779 600 19,3 7.8 10,2 159, 211, 116, e
*n 8716779 615 19,5 7.9 10,2 160, 213, 118, e
an 8/16/79 630 19,5 7.4 10,2 161, 214, 118, e
an 8/716/79 645 19.5 7.8 10,2 162, 216, 119, e
o 3/16/79 700 19,5 7.4 10,2 165, 219, 121, =
ae 83/16/79 715 19,5 7.8 10,2 166, 220, 121, 113
an 3/16/79 730 19,5 7.2 10,2 167, 219, 121, *n
e 8/16/79 748 19,5 Te3 10.2 167, 219, 121, L4 ]
xn 8716479 800 19.5 7.3 10,2 167, 220, 1224 L 3
an 8/716/79 818 19,6 7.3 10.2 167, 220, 121, e
» 8/16/79 830 19,6 T3 10.2 167, 220, 122, e
*n 4/16/79 8a% 19,6 Te3 10,2 166, 218, 120, e
e "lﬁ/’q 900 ]9.6 Te3 102 1300 237- 131 e
e 3716779 915 19.5 7.3 10.2 180, 237. 131, Lh
*w §/16/79 930 19,5 7.3 1042 182, 280. 132. bl
e 8716779 945 19,5 T.3 102 182, 24Q. 132 e
' 4/16/79 1000 19,5 7.3 10.2 182. 290, 132, hdd
*e 5716779 1015 19,8 Te8 10e2 178, 236, 130. od ]
" 3716779 1030 19,58 T.4 1042 176, 233. 128, o
“x 4716779 1045 19,8 T.a 102 175, 232, 128, e
an §/16/79 1100 19.6 7.4 10.2 176, 234, 129, %
" 3/16/79 1115 19.9 7.8 10.2 177, 23S, 130. e
e q/186/779 1130 19,9 7.3 10.2 181, 239, 132, e
aw 8/16/79 1145 19,9 T.4 10,3 185, 245, 135, e
an 8/16/79 1200 19.9 7.8 10,2 184, 2da, 135, e

.."'."t'...'tﬁ.t‘."ﬁ'.t‘lttﬁ‘t"itﬂt'i"'i*iiﬁ"ﬁt"".ﬁi'ﬁ'
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ENREANEAR B R AR RN AN R PR RO RGN AR ARR AR D RARI RN R A RARAANR AR RRARRRRE Y

11} 1S MIN, DaTA (4]
L] ] DRY STACK 6A3 CONCENTRATION e
t 2 ] e
e a2 co2 NG NO NO .
LA LOAD voLx voLx PPMY PPMYV NG/J e
- OATE TIME MwTH MEAS MEAS MEAS 3204 e
122221232 PT3 22222223 a 222222222 22222222 3223222223322 2)
" 8/16/79 1215 19,9 7.4 1042 184, 2685, 135S, e
®e 3/16/79 1230 19,9 7.8 10,1 184, 24S, 135, e
*% 8716779 1285 19,9 7.4 (0.2 18S. 2846, {36, e
*e 8/16/79 1300 19,9 7.4 104 1806, 246, 135S, L]
*e 8/16/79 1315 19,9 7.4 1041 185, 24S. 135, e
e §/16/79 1330 19,9 7.3 10.2 184, 243, 134, e
T §/16/79 1388 19,9 7.7 9.9 18S. 252. 139, e
an 4/16/79 1400 19,9 Teb 10,0 18S, 249, 137, e
"n 4716779 1815 19,9 7.3 10414 186, 286, 135, e
ae 316779 1230 19,9 7.3 10,2 186, 246, 135, e
e 8/716/79 1aas 9.9 7.3 10,2 186, 245, 135, LI
e 3/16/79 1500 19,9 7.3 10,1 187, 247, 136, e
s 8718779 1515 19,9 7.3 10,1 186, 245, (35, e
e 4716779 1530 19,9 7.3 10,1 186, 245, 135S, n
ae &/716/79 lSlS ‘Q.Q 7.3 10,1 165. 2“5' 135. e
an &/16/79 1600 19,9 7.3 10.1 18S, 245, 13S,. e
as Q716779 1618 19,9 7.3 10,1 187, 247, 136, e
e Q/16/79 1630 19,9 7.3 10,1 188, 248, 137, e
e &/716/79 1645 19,9 7.3 10,1 187, 247, 136, LA
an &/16/79 1700 19,9 7.3 10,1 184, 242, 134, e
- 8/16/79 1715 19,8 7.3 10,1 188, 242, 134, e
e &/16/79 1730 19,8 7.3 10,1 183, 231, 133, ne
e 8/16/79 1785 19,8 7.3 10,1 182, 241, 133, e
an &/716/79 1800 19.8 7.3 10,0 182, 2490, 132, (L]
e 4716779 1815 19,6 7.8 10,0 180, 239, 132, *n
*e 8/16/79 1830 9.8 7.4 t0,1 180, 239, 132, e
e 3/716/79 188S 196 7,8 14,1 180, 239, 132, "
e &/716/719 1900 19,6 7.4 10,1 180, 238, 131, L1
an 87106/79 1915 19,6 7.8 10,1 180, 280, 132, e
e 8/716/79 1930 19,6 7.4 10.1 179, 237, 13t, L
e 8716779 194S l’.O T.8 1041 175, 232, 128, Ld
e §/16/79 2000 19,6 Teb 9.9 173, 233, 129, -~
" 8716779 2015 19,0 Tl 10,0 167 223, 123. b
e 8/16779 2030 19,0 7.7 9,9 167, 227. 12S. e
e 8716719 204S 19.0 7.7 10.0 165. 223. 123. e
e 8/16779 2100 19,0 7.9 9,9 168, 230, 127. b d
*e 8716779 2115 19%.0 7.5 9.9 168, 2ed, 124, tn
e &4/16/79 2130 19.0 7.6 10,0 167, 228, 123, *=
e 4716779 2185 19,0 7.6 10,0 167, 225, 124, *w
e 8716779 2200 19,0 Teb 1040 167, 224, 124, *w
" 8716779 2218 19,0 7.7 10,0 168, 226, 126, e
w &4/16/79 2230 19,0 Tebd  10.0 167, 226, 125, ¢
re 87167719 2245 19,0 7.9 10.1 167, 224, 123, *"
e &/16/79 2390 119.0 7.5 10.1 165, 220, 122, e
ax 8/167179 2315 19,0 7% 10.1 163, 218. 120, e
an 8716779 2330 19.0 Te8 101 163, 217. 120, re
e 8716779 2385 9.0 7.6 10.1 t63. 219, 121, e
™™ 8716779 2800 39,0 Teb 101 162, 217. 120, e

AN NRAR ARG ARAR D AR OARN NGOV R AN AR RN AINSAREANEEANR AN TANSATARRANARRY
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AR R AR RN AN N R SN RN AN R RGN RN NN AN RN RN P R R AR XA RAARANARA NN IRy

e 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION [ 33
*w e
b 02 co2 NO NO NO e
e LOAD voLx voLX PPMY pPMY NG/J L2
e DATE TIME MNTH MEAS MEAS MEAS 3IX02 e
AR AR AN AN AR R RN AN NN AN R RN AN NN RN R RN IR RN AR IR AN AAAR R RARROIRANRRN S
*® §/17/79 15 17.6 7.7 10,0 162, 220, 121, LE
% 3/17/779 30 17,6 . 10,0 163, 219, 121, L2

sw 4/17/79 a5 17,6
ae 8/17/79 100 17,6
ax 8/17/7719 115 8.5
re &/17/79 130 18,5
e 3717779 14S 18,5
re 4/17/79 200 18,5
ce Q3/17/79 215 18,2
*= 8/17/79 230 18,2
nw 3/17/79 245 18,2
= 4/17/79 300 18,2
s 8/17/779 315 17,9
sx 4/17/79 330 17,9
% 8/17/79 338 17,9
ax 8/17/79 a00 17,9
e &/37/79 415 18,8
e 8717779 a30 18,8
e 3/17779 qaS 18,8
= /17779 So0 18,8
e 2717779 515 18,8
we 3/17/79 530 16,8
*% 4/17/79 545 18,8
wx 3717779 600 18,8

7
7 10,1 182, 218, 120, =
7
7
7
7
7
?
7
7
7
7
7
14
7
7
7
7
7
7
7
7
7
e A/17/79 615 18,8 7
7
7
?
7
7
7
7
7
7
7
7
7
7
8
8
]
]
8
8
8
]
8
8
®

6
6
(] 10,1 159, 214, 118, L]
& 10,0 1S58, 211, {16, ee
b 10,1 157, 210, 116, e
] 10,1 156, 210, 116, e
S 10,1 154, 206, 114, e
6 10,1 153, 206, 114, e
8 10,0 154, 210, 110, te
5 10,1 154, 206, 1ta, '™
a 10,2 154, 205, 113, *w
7 10,1 154, 208, 115, e
-3 10,1 155, 210, 116, tw
6 10,2 155, 208, 115, *e
6 10,2 155, 208, 115, )
6 10,2 tSa, 208, 114, e
7 10,2 150, 204, 113, e
] 9,9 154, 214, 118, *n
[ 10,9 155, 2e08, 115, "
8 10,0 153, 210, 116, e
9 10,0 153, 211, 116, e
7 10,0 152, 208, 114, L T
7 10,0 151, 206, 118, =
8§ 10,0 150, 205, 113, e

s 3/17/779 630 18,8 7

% 4717779 6as 188 s

e 8/17/79 700 8.3 6

e 8717779 715 18,5 6

wx 3/17/79 730 18.s 6

7

-]

[

3

3

2

]

9

1

4

6

?

7

]

5

S

-]

S

L ]

10,0 150, 204, 113, e
10,3 1s2, 204, 113, L T
10,2 152, 204, 113, n
10,2 154, 208, 115, L2
10,2 155, 208, 115, e

*
ne 4/17/79 745 18,5 o 10,2 151, 206, 11a, "
= 8/17/79 . 800 18,5 o 10,1 147, 197, 109, e
= 8/17/79 81% 17,6 N 10,2 147, 196, 108, e
*w 4/17/79 830 17,6 . 10,3 167, 220, 122, L1
e 3/47/79 8as 7.6 . 10,3 187, 220, 122, e
% 4/17/719 900 17,6 . 10,2 167, 218, 120, e
= 3/17/79 915 16,1 . 10,3 167, 216, 119, e
= 4717779 930 6,1 o 10,4 160, 220, 121, *e
*e 4/17/79 9aS 16,1 . 9,8 160, 225, 124, e
" 8/17/79 1000 - 16,1 . 9,6 160, 230, 127, "
*e 3717779 1018 16,0 . 9.3 159, 231, 127, L
% 3/17/79 1030 16,0 . 9,2 157, 231, 127, =
*n 8717779 1045 16,0 o 9,2 157, 23%, 127, L2
*n 3/17/79 1100 16,0 . 9,2 157, 229, 126, =
e 4/17/79 1115 16,0 o 9,2 197, 228, 128, L2
aw 4/17779 1130 16,0 N 9,2 157, 227, 125, e
% /17/79 1185 16,0 . 9,2 157, 227, 125, #=
s 8/17/79 1200 16,0 . 9,2 157, 227, 125, e
ARAEN AR A RN AN N AR AR SRR R RN RAR R AR AR RN AR AR AAREARR AR R AN N AR RN
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L L] 1S MIN, DATA e
Li DRY STACK GAS CONCENTRATION '
e e
e 02 coe2 NO NQ NO *e
e LOAD VoL % voL2 PPMY PPMY NG/J e
LE OATE TIME MNTH MEAS MEAS MEAS 3z20¢ "
QQ.QQ".Q.Q..'Q".Q"QQ‘.Qtlﬁ'!.tt.ﬁ'tt.t.'ﬂﬁttttitt"tttttttlt
ca /17779 12]5 ‘6.0 8.7 9.2 159, 232. 128, e
e 4/17779 1230 16,0 8.7 9,1 159, 232. 128, LA ]
e &/17/79 1285 16,0 8.8 9.1 159, 231. 128, *e
" 4/17779 1300 16,0 8.6 LIS 159, 232. 128, e
ek 4717779 1315 16,0 8,7 9.1 1S9, 233, 129, te
e 3717779 1330 16,0 8.7 9.1 159, 233, 129, e
®e Q717779 1385 16,40 8.7 9,1 159. 232. 128, e
e Q/%7/79 1400 16,0 8.7 9,1 159, 234, 129%. e
e g/17/79 1815 1S5.8 8.8 9,1 159, 233, 1286, e
“n §/17/79 1430 15,8 8.7 1 158, 232, 1268, e
aw g/17/79 1888 15.3 8.6 9,1 1570 229. 126, e
Q217779 1500 15.8 8.7 9,1 157, 230. 127, .
e &/17/79 1515 10,3 8,7 %.2 157, 230, 127, w
e /17779 1530 16,3 7.2 9,86 154, 201, 111, LA
e /17779 1588 16,3 Tt 1063 153, 199, 110, ba ]
ww Q737779 1600 16,3 T.2 10,8 153, 200, 110, bl
Ld .’17’70 1615 !7.0 1-2 1003 ]Sd. 202, i1l e
®e Q/17/79 1630 7.0 7.0 10,3 166, 214, 118, e
e §/47779 1648 17,0 6.7 10.S 165, 209, 11S. e
ae Q737779 1700 17,0 6.8 1046 165, 210, 116, e
se 8737779 1715 17.1 8.9 10,6 166, 21t 116, e
s {17779 1730 17,1 Te0 10,6 16S. 213. 117, bh
e J/17779 1745 17,1 6.9 10.9% 163, 208, 11S. e
e /17779 1800 17,1 6.9 10.6 164, 210, 116, e
% 8/17/71°9 1818 16,1 6.9 10.6 164, 210. 116, e
oa §/1T/79 1830 6.1 7.0 10.6 163, 211, 116, *n
% §/17/79 184S 16,1 Tet 10,5 165, 213. 118, bd
*x §/17779 1900 16,1 Tel 10,5 167, 216, 119, hd
*x Q737779 1915 15.8 7.0 10.5 loa' 217. 120 b ]
«% Q747779 1930 1S.8 Tet 10.5 178, 221 122 e
sx §/47/19 1945 15,8 Tel 10,5 175. 227, 125. e
s 8/17/779 2000 15.8 6.9 10.S 162, 207, 118, e
*w §/17/7719 201S 17.0 Te3 1006 1748, 229, 126, bkl
e 8717719 2030 7.0 7.8 10.3 172, 229, 120, Lh
s Q/L7/79 2085 17,0 T.3 103 177, 23a, 129, bhd
e /17779 2100 t7.0 7.3 10.8 177, 233, 129, e
e 8747779 2115 17.0 7.3 10.8 177, 23a, 129, e
wa Q/17779 2130 7.0 7.4 10,4 177. 23a. 129, e
se &/47/719 21845 17,0 7.4 10,3 17Se. 231, 127, e
ek &/747779 2200 7,0 Ted 10,8 17S. 233, 128, *w
wn R/17779 2215 16,8 T.a 10.8 17a, 232. 128, bk
e 8717779 2230 16,4 7.4 10,3 176, 233, 129, *e
te Q/17/79 2245 16,4 7.8 10.4 170, 225, 124, e
ax {/17/79 2300 106,58 T.48 10.3 171, 227, 125, e
*e 8/%7/779 2315 6.3 7.5 10.9 166, 222. 122, ke
s 8717779 2330 16,3 Te7 1042 170. 231, 127, b
e 8/17779 2385 16,3 Teb 10.2 173 233, 128, e
an §/177719 2400 16,3 7.7 10.2 170, 230, 127, Ll
t’.’."tt.q""'!'.'QQ'Q""'Qﬂ0'lﬁ.t.iQtt".t."'t'.t.*t't'.'.
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Q...ﬁ'ﬁt'.ﬁt"t'.'*i't".t'tf'ﬁttt.t'ﬂtﬁﬂ'ii.tQ.'Q".'t'ti"ﬁ.'

e 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION e
[ 3] LX
b ge coe NO NQ NG e
w LOap voLy VOLX PPMVY  pPPMy NG/J )
e DATE TIME MNTH MEAS MEAS MEAS 3x0¢ .
t.'..'....'."..."'.".".....Q.’.'..'*""".".""""..."
e 3/18/79 15 17.6 Te6 10,2 169, 226, 125, we
*% 4/18/79 30 17,8 . 10,2 170, 228, {26, e
*e &4/18/79 as 17,6 10,2 169, 228, 125, L]

e 3/18/79 100 17,6
% 3/18/79 115 17,a
e 4/18/79 130 17,4
e 4/18/79 148 17,a
o 8/18/79 200 17,2
ae 4/18/79 215 17,3

7
7
; 10,2 172, 232, 128, e
7
7
7
7
*a 8/18/79 230 17,3 7
7
7
7
7
7
7
7

6
[

&

7 10,3 170, 230, 127, e
7 10,3 173, 234, 129, e
) 10,2 167, 226, 125, e
? 10,2 170, 230, 127, e
I4 10,2 168, 227, 125, ==
7 10,2 170, 23t, 127, e
7 10,2 162, 220, 121, e
o8 10,1 160, 219, 121, LA
8 10,1 162, 222, 122, LT
8 10,14 157, 21s, 119, n
8 10,1 158, 216, 119, e
9 10,1 1s8, 218, 120, L 2
9 10,1 160, 221, 122, e
9 10,0 156, 216, 119, e
9 10,0 162, 223, 123, e
9 10,0 164, 226, 125, LR
9 10,0 162, 224, 124, e
9 10,0 163, 225, 124, e
9
-]
7
9
9
9
9
8
3
8

*e 4/18/79 2as 17,3
*w 83/18/79 300 17,3
*x 4/18/79 315 17,4
e 4/18/79 330 37,4
"% 3/18/79 345 17.a
e 4/18/79 400 17,a
"% 4/18/79 1S 17.a
wn &4/18/79 430 17,8
v §/18/79 e4as 17.,a
e 4/18/79 S00 17.a
* 8/18/79 515 16,8
e 8/18/79 S30 16,2
*e 8/18/79 545 16,4
*n 8/18/79 600 16,2

7
7
7
7
7
7 10,0 161, 223, 123, e
7

a* 4/18/79 615 16,4 7
7
7
7
7
-]
8
8

10,0 167, 229, 126, e
10,1 178, e4z, 134, e
10,3 181, 250, 138, s
10,3 183, 253, 139, L
10.0 1570 2170 120. *w
10.4 155. 21S. 119, e
10.“ 155. 230. ‘27. e
10,3 154, 228, 126, e
9,8 158, 234, 129, *w

*a 8/18/79 630 16,4
sn &/18/79 6aS 6,2
"% §/18/79 700 16,4
% 8/18/79 715 16,4
e /18779 730 16,48
se 8/18/79 745 6,4
s 4/18/79 . 800 16,3

“n 4/18/79 815 16,4 8.7 9,3 156, 229, 126, L2
“* 8/18/79 830 16,4 8,7 9.5 157, 231, 127, e
*% /18779 8aS 6,4 8,7 9,S 130, 190, 10S. e
*™ 4/18/79 900 16.a 8.0 9,5 122 170, 94, e
"N /18779 915 16,4 7.9 9,6 132, 183, 101, *e
"% 3/18/79 930 16,4 T.9 9,8 119, 164, 90. e
% 4/18/79 948 1644 7.9 9,8 121 166, 92, L1
"* 3/18/79 1000 16,2 Te9 9,9 121, 167, 92. e
e 3/18/79 1015 6.4 T8 9.9 1204 164, 90, ok
*% 4/18/79 1030 16,4 T.7 9,9 12Se. 170, 93, *
"M 4/18/79 1045 16,48 7.7 9.9 122, 165, 914 e
e 4/18/79 1100 10,8 7.7 9,9 121, 164, 91, n
= 3/18/79 1115 16,7 7.7 9,9 125, 170, 93, e
*% 4/18/79 1130 16,7 7.7 9,9 127, 174, 96, ww
*s 3/18/79 11858 16,7 7.7 9,9 125, 170, 94, *n
*a 3/18/79 1200 16,7 7.7 9,9 124, 168, 93, e
ﬁ."'t'.!'.".'tl.tiQ't'.'tﬂﬁ"ttt"'.'QQ...tﬁ!'.tttt!tti..it'.
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..Q.t"...’ﬁ".ﬂ..'.t't'.‘t.t.'t"it'ﬁ'ﬁ"t.ttﬂtitt.tt*iﬁ‘t.ti.

*e 1S MIN, DATA e
e DRY STACK GAS CONCENTRATION e
*e .2 ]
L 02 coe NQO NG NO e
an LOAD VoL voLx peMY pPMY NG/J e
te DATE TIME MWTH MEAS MEAS MEAS %02 L2
t..tﬂ'.t‘."t.t'*'t.ltt.i.tt‘i."Qitttt."'ttttt.tttii'tittt.*t
e 8/18/79 1215 16,7 8.5 9,9 125, 180, 99, e
e {/18/79 1230 16.7 8.0 10,0 122, 170, 93, e
s §/18/79 1285 16,7 7.3 10.0 122, 161, 89, e
e 8/18/79 1300 16.7 T2 10.0 123, 168, 89, e
wn 4718779 1315 17.0 7.2 10,0 122, 161, 89, Ll
sa 8/18/79 1330 t17.0 7.4 10,0 123, 163, 90, e
s 8718/79 1388 17,0 Te9 10.1 122 109, 93, odd
ax 4718/79 1800 17.9 Te7 10,1 122, 166, 92. e
es &/18/79 1318 17,0 7.2 10.1 121, 159, 88, e
s 4/168/79 1830 7.0 7.2 10,1 120, 157, 87, e
s §/18779 1288 17,0 7.2 10.1 128, 159, 88, e
cs 4/18/79 1500 17,0 7.% 10.1 122, 164, 90, e
w &/18/79 1515 17,0 7.8 10,1 12S. 171, 9a, e
se &8/18/7% 1830 17,0 7.8 10,0 12%. 171, 94, te
«x 8/18/79 154 17,90 7.7 9.9 124, 169, 93, e
- 8/18/79 1600 17,0 7.7 9,9 128, 168, 93, o
e 4/18/79 1618 17,0 7.7 9,9 124, 168, 93, e
an &/18/79 1630 17,0 3,0 9,9 125, 173, %%, L4
as 4/18/79 1645 17,0 8,7 9,9 121, 178, 98, e
an €/18/7% 1700 17,0 8.2 9,9 121, 172, 95, e
se /718779 1NS 17,1 8,1 10,0 128, 169, 93, .| *w
an §/18/779 1730 17,1 8,2 10,0 129, 169, 93, *w
e 8/18/79 1788 17,1 6.9 10,0 120, 154, 8s, .1
wn &/18/79 1800 17,1 «l.0 10,4 -i, -t, ef, *w
 8718/79 1815 16,1 T.9 10.4 130, 180, 99, "
en &/18/79 1830 16,1 7.9 0 129. 179, 99, L 2
e 8/18/79 1848 16,1 8.5 9,5 130, 187, 103, n
e 8718479 1900 16,1 8.5 9,5 132, 191, 10S, L3
en /18779 1915 1S.8 8.7 9,5 131, 192, 106, bl
e 4/18/79 1930 15,8 8,2 9.5 120+ 169, 93, e
*w 8718779 1985 15.8 8.2 9,7 120 169, 93, e
e §/18/79 2000 15,8 8.2 9.7 120, 169, 93, e
e 8/18/79 2015 17.0 8,2 9,7 119, 168, 93, e
se 4738779 2030 17,0 8.1 97 120, 168, 93. bkl
=s §/18/79 2045 (7.0 8.1 9.7 118, 166, 91, *»
sa Q718779 2100 17,0 8,2 9,7 118, {66, 92. e
ss 4/18/79 2115 17.0 8.1 9.7 117, 164, 9. bhd
*a 8718779 2130 117.0 8.1 9.7 116, 162, 89, *w
*e 8718779 2145 7.0 8.1 9,7 11S. 161 89, e

e 8718779 2200 17,0 8,1 9.7 11S. 161, 89, b
*w /18779 2215 16,8 8.0 9,8 114, 159, a8, e
e A/18779 2230 16,4 8.0 9,8 123, 171, 9a, ..
an Q/18/779 2245 16,4 8.0 9,8 123, 171, 94, LA
*e 8718779 2300 16,4 a.1 9,8 122, 172. 9S. b
on R/18/79 2315 16,3 8,2 9,6 123. 173. 96, L d
e /18779 2330 16,3 8.2 9,6 1268, 17S. 96, e
e 8718/79 2345 10,3 8,2 9.5 123, 173, 96, b
*s 8/18/79 2400 6,3 8,2 9,5 123, 174, 96, *»

'..'."..QQ'..Q'Q'Q."'Q"i.'Qﬁitiiiﬂﬁlt."".".'..'ﬂ"*'t.'*'
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'Q"’.'i"'.'ﬁ".tt."'.it."itQ'Ql'i"t'!ﬁ'*‘lt'l*.tlt'ﬁ"tt't

L2 15 MIN, DATA e
LA DRY STACK GAS CONCENTRATION [T
L2 ] h
k] Qge co2 NG NC ND e
aw LOap voLX vyoLx PPMY pPPMY NG/J 23
L L DATE TIME MwTH MEAS MEAS MEAS 3X02 T
tttiﬂ.ii*'.ﬁt’ttttt'tt'.'itltt’ttﬁ.t‘ltﬁ..i!tﬁactttﬁi'ttthtﬁat'
an 3/19/79 15 17,6 8,2 9,5 123, 173, 95, e
. 3/719/79 30 17,6 8,2 9,5 123, 173, 95, .
ww 3/19/79 a5 17,6 8.1 9,5 122, 172, 95, e
e 83/19/79 100 17,6 8,1 9,5 122, 172, 9S, e
aa 2719/79 118 17,4 8,1 9,5 122, 172, 9S, *x
*s 83719779 130 17,8 8,1 9,5 121, 169, 93, e»
an 4/719/79 145 17,8 8,1 9.5 121, 169, . 93, e
e 4719/79 200 17,4 8,2 9.5 122, 173, S¢, 113
e 8/19/79 215 17,3 8.4 9,5 126, 180, 99, e
ex 8/19/79 230 17,3 8.4 9.4 129, 184, 101, «
*a 4/19/79 24S 17,3 8.3 9.3 130. 185, 102, “n
ex 4/19/79 300 17.3 8.3 9.3 130, 188, 102 *w
ax 4/19/79 315 17.4 8.2 9,4 78, 111, b1, S
*n 8/719/79 330 17,4 8,2 9,8 19, 112 62 e
e 3719779 348 17,3 8,2 9.4 79, 1l2. 62,
n 4719779 @00 17.43 8.2 9,4 79, 112 62, S
a 4719779 a1 17,4 2.3 9,4 122, 174, 96, TS
n 4719779 a30 17.a 8.3 9,4 127, 180, 99, e
*n 8719779 aas i7,a 8.1 9,3 125. 17S. 97, *e
e J/19/79 500 17,4 8.0 9.4 125, 173, 96, e
e 3/19/79 S1S 16,4 8.0 9,5 124, 173, 95, "
e 8/19/79 530 16,4 8.0 9,6 125, 1746, 96, L
n /19779 545 16,48 8.0 9,6 125 174, 9s, e
e 3/19/779 600 16,4 8.0 9,5 125, 174, 96, e
% §/19/79 615 16428 8.0 9,6 126, 174, 96, "
ae 8/19/79 630 16,4 7.9 9,6 129, 173, 95, e
e 3/19/79 545 16,4 7.9 9.6 126, 178, 9%, e
«» 4719779 700 164 7.9 9.6 127, 175, 97, %=
an 4/19/79 715 16,4 7.9 9,7 126, 174, 96, 1
as 4/19/79 730 16,4 7.8 9,7 126, 173, 95, e
rx 8/19/79 785 16,4 7.7 9,7 126, 172, 95, v
e /19779 800 16,8 7,7 9,7 125, 171, 9a, e
*n R/39/79 815 16,4 8,2 9.7 13a, 189, 10a, *s
an 8/19/79 830 16,2 8,2 9,7 128, 18, 100, (TS
an 8719779 8as 16,4 8,3 9.3 129, 184, 101, e
*a 87197719 900 16,4 8,0 9.4 130, 180, 99, e
*x /19779 915 16,0 7.8 9,8 122, 167, 92, e
n 8719779 930 16,0 7.8 9,8 119, 162, 89, e
e 8719779 94S 16,0 7.8 9,9 116, 159. 88, e
a 8719779 1000 16,0 7.8 9,8 116. 159. 88, e
wa 8719779 101S t16.4 Te7 9.9 119, 156, 86, e
wa 4/19/79 1030 16.8 7.7 9.9 114, 156, 86, »e
xx 3719779 1045 6,4 7.7 o0 119, 161. 89, e
*a /197719 1100 16,4 7.7 9.9 118, 160, as, e
= 3/49/79 1115 16,7 Te? 100 116, 157. a7, e
*n 3/49/79 1130 1647 Teb 10.0 117, 157, a7, Lh
= 3/19/79 1148 l°.7 1.6 0 1150 lsq! 8a, e
m 8/19/19 1200 16,7 7.7 10.0 118, 161. 89, b

t'..ﬁ".'t..ﬂ‘tiﬁ.i"."."""'t’t.'.".
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*w 1S MIN, DATA *e
' ORY STACK GAS CONCENTRATION e
£ 4 ] L2 ]
e 02 €02 NO L[] NO e
e LOAD voLg yoLx  pPMv PPMY NG/J te
*"0 DATE TIME MWTH MEAS MEAS MEAS 3x02 te
l'ﬁttﬂﬁtt!t’i"tttt.t.t‘ltt.Qttt'ﬁﬂ'.tt'ttﬁiﬁt'*tt'.ti'ttt'QQQQ
ex 8/19/79 1215 16,7 7.8 10,0 121, 166, 91, *e
« 4/19/7% 1230 16,7 7.8 10,0 121 165, 91, tw
e ‘/‘QI7'_ 1265 16.7 7.7 .o 1‘6' 161, 69. re
" 4/19/79 1300 16,7 7.7 9.9 119, 162, aq, bl
“x 8719779 1315 16,8 Te7 9.9 118, 160, a8, (1]
e 8/19/79 1330 16,8 7.7 9.9 119, 162, a9, e
an 8/19/79 1345 16,8 -1,0 9.9 119, 10t SS. e
~x §/19/719 1800 16,8 «{,0 10,0 147, 124, 69, LA d
e 8/19/79 1815 16,6 11,2 o0 10S, 195, 107, e
ek J/719/79 1430 16,6 1.0 0 i, 1, “tl. e
- 8/19779 1385 16,6 12,4 «0 -1, 1. “1, *e
e Q/19/79 1500 16,06 12.4 9.2 124, 262, 145, e
ax 3/19/7719 1515 16,2 12.5 12.0 124, 265, 146, bk
e §/19/79 1530 16,8 12.7 »0 123, 268, 148, e
*e 8/19/719 1%4S 16,8 12.8 9,7 125, 277, 153. Lh
*e 8/719/79 1600 16,4 12.9 9.7 127, 285, 157, e
*e 8/19/79 1615 16,8 12.5 9.7 128, 272, 150, e
e 8719779 1630 6,8 12.5 9,7 127, 270, 149, e
*e 8/19/79 1645 16,0 12,3 «0 124, 259, 143, ae
s 8719779 1700 16,8 12,0 9,6 123, 248, 137, L1
e &/719/79 1715 6,3 12,0 9,7 122, 286, 136, e
en &8/19/79 1736 16,8 12,0 9.7 119, 240, 133, *n
ra 8719779 17685 16,8 12.9 N ] 123, 288, 135S, e
e §/7319/79 1800 16,8 12,0 9,7 119, 200, 133, s
e 3/19/719 1815 18,3 11,7 9.7 120, 23S, 129, e
*e 8/19/79 1830 162 11,7 9.7 119, 238, 129, e«
*e A/19/79 1845 16,8 11,5 0 135, 219, 121, e«
sa 8/19/79 1900 6.3 12,5 9.7 122, 260, 143, e
sa 07 0/79 0 .0 .0 .0 0, 0, 0, wa
e 0/ Q/79 0 0 9 o0 0, 0, 0, L1
e O/ O/T9 0 o0 .0 0 0, 0, 9, *n
e 07 0779 ] o0 .0 .0 °, 0, 0, =
= 0/ 0/19 ° o0 o0 .0 0, o, 0, wa
e 0/ 0/79 0 .0 «0 ) 0, 9, 0, e
' 0/ 0779 0 .0 .0 .0 0, 0, 0, me
@ 0/ 0/79 0 N ] o0 o0 o, 0, o, e
an 9/ 9/79 0 <0 .0 o0 0, 0, 0, s
ae 9/ O/79 9 o0 .0 .0 0, 0, 0, *»
™ 07 O/79 0 o0 <0 o0 0, 0. 0, =
e 0/ 0/79 0 oD o0 o0 0, 9, ¢, =
*a 0/ 0/79 0 o0 o0 .0 %, 0, 0, e
ax 0/ O/79 ) 0 o0 o0 0, 0. 0, e
*e 0/ 0/79 0 .0 o0 0 0, Q, q, e
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