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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. Tﬁe 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 (20,000 1bh 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"
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SECTION 1.0

SUMMARY

1.1 OBJECTIVE AND SCOPE

The objective of this field test was to determine whether combustion
modification techniques which demonstrated reductions in air pollutant
emissions during short-term tests are feasible for lenger 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 lbh steam/hr} residual-oil-fired boiler
using staged combustion air and low excess air as the Nox emission control

technology.

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

particulate, NOC, COz, CO, and O Beiler efficiency was measured several

5
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 8017-1216
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1.2 RESULTS

The initial task of this program was to select industrial heiler test
sites which £it the categories set forth in the statement of work. Further,
it was desired to find a site which had previously been tested to minimize
the setup time and eliminate the need for extensive combustion modification
testing. A survey of previcus test sites was made to locate a residual-oil-
fired boiler which emploved staged combusticn air and low excess air as the
Nox control techneleogies. Boilers which were tested by KVB under previcus
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 XVB continuous monitor was shipped
to the site and installed. Continucus-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 NSPé for Industrial
Boilers." Emissions of NO, CO, co, and O2 were measured continuously. Partic-
ulate measurements were made in triplicate at the start, midpoint and conclusicn
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 of the field test data was prepared.f 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




TABLE l-l1. SUMMARY CF 24-HOUR AVERAGE GASECUS EMISSIONS
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1.3 CONCLUSICONS

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 23 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 cperate 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 popm at

3 percent 02, dry).

Operation of the boiler in the low Nox mode resulted in 48
percent higher particulate emissions than did normal operaticn.
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 cut of service resulted in 37.8 ng/Jx(0.0878 1b/
106 Btu).

Boiler operation with one burner ocut 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 pericd.

POM measurements showed a slight decrease when operating in the

low NO,. mode. otal PCM in the bageline condition were
7.6 <11.36 pg/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 toO
measure the gaseous and particulate emissicns, the test procedures, the
technigues for certifying the continucus monitor, and a description of the

boiler tested.

2.1 EMISSIONS MEASUREMENT INSTRUMENTATION

The emissions measurements were made using a continuous monitor
fabricated by XVB for this program. 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 NC, 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




Recorders

Photograph of KVB Continucus Monitor for Measuring

Figure 2-1l.

issions

Gaseous Em
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TABLE 2-1. ANALYTICAL IMSTRUMENTATICN
Measurement
Emission Species Manufacturer Method Mcdel No.
Nitrogen Oxides Thermo Electron Chemiluninescent 10A
Cxygen Beckman Instrument Polarcgraphic 742
Carbon Dioxide Horiba Instrument NDIR PIR~2000
Carbon Monoxide Horiba Instrument NDIR PIR-2000
Cpacity Dynatron Transmissometer 1100

KVvB 6017-1216




and conditioning system shown schematically in Figure 2Z-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 énalytical in-

strumentation.
A. Nitrogen Oxides--

The oxides of nitrogen monitoring instrument used was a Thermo Elec-—
tron chemjiluminesceant 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 Néz molecules revert to
their ground state. The resulting chemiluminescence is monitored through
an optical filter by a high sensitivity photomultiplier tube, the ourput of
which is electronically processed so it is linearly proportional to the NO

concentration.

Air for the ozonator is drawn from ampient 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 insfru-
ment downstream of a separator which insures that no water collects in the

pump.

The basic analyzer is sensitive only to NO molecules. 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 cenversion occurs
as the gas passes through a thermally insulated, resistance heated, stain-

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

2

gas are reduced to NQ mclecules, and the analyzer then reads Nox' N02 is
obtained by the difference in readings obtained with and without the con-

verter in operation.

Specifications

Accuracy: 1 bercent of full scale
Span drift: % 1 percent of full scale in 24 hours

Zero drift: * 1 ppm in 24 hours

KVB 6017-1216
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Power reguirements: 115 * 10V, 60 Hz, 1000 watts

Response: 90 peréent of F.5. in 1 sec (NOx mode}; 0.7 sec {(NO mode}
Qutput: 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, 2300, 10,000 ppm F.S.

Only the NC 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 previcus 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 sampie gas by a dropout flask and a refrigerated

condenser.
B. Carbon Monoxide and Carbon Dioxide--

Carbon monoxide (QO) 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 zeroc 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 e017-1216




Zeroc 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 t 10 percent, &0 Hz
Warmup time: 30 minutes

Qutput: 0-10 MV
cC. Oxygen——

A Beckman Model 742 oxygen analyzer was used to continuously deter-
mine the oxycen 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 aguecus KC1l soluticon 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: 02 + 2H20 + 4e =+ 40H

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

With an applied potential between the catpode and ancde, 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.

Specificaticns

Accuracy: £ 1 percent of full scale or + 0.03 percent O,,
whichever is greater

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

Output: 0 to 10 MV

Power requirement: 120 * 10 VAC, 60 Hz

12 KVB 6017-1216




2.1.2 Particulate Emissions

Partiéulate samples were taken from ports on the vertical side of the
rectangular duct at the boiler cutlet. 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 gasecus samples for analysis of POM were taken at the
sample port used for Method 5 particulate tests. The sampling system is a
modified Method S5 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.adéorbent (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 Methed 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

tack 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 prcbe causes negligible flow disturbance, and an air purge
keeos the optical window and reflector clean. The transceiver ocutput 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
Qutput: 0 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

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

15 KVB 6017-1216




2.2 BOILER DESCRIPTION AND CHARACTERISTICS

The beiler at Site 2 was manufactured by Babcock and Wilcox in 1935.
It is an integral furnace watertube boiler with an coriginal rated capacity of
26.4 MW (90,000 lb steam/hr). The current top load capability of 79,000 1lb
steam/hr 1is limiEed 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
rebricked in 1972. The boiler operates at a ncminal steam pressure of

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

The boiler is fired with three BsW 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 o0il guns use a B&W ¥-jet steam
atomizer with the steam pressure at the burner nominally 0.24 MPa (35 psi)
greater than the oil pressure. The boiler fires No. & oil, and the temperature
of the oil at the burner was aprroximately 367K (200°F). The nominal oil
pressure at top load was 0.58 MPa (85 psif. fhe 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 ef:ective 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 tﬁ the #1 burner and leaving the air xegistér 100 percent open,
the excess air %o 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. Wwhen firing with one

burner out of service, the maximum steam flow possible was 17.6 MW thermal
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output (60,000 lb/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 oil 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, CO and 02} were

'
continuously recorded on strip chart recorders. Gaseoui data were read five
times daily and recorded on the form shown in Figure B-6, Appendix 3. 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 pericd
were provided by the hoiler operatocrs. 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 recording 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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TAELE 2-2. SCEEDULE OF DAILY EVENTS - SITE 2

Time Event

0800 Calibrate (zero and span) gaseous
analyzers (NO, C02, CO, and 02).
Record gaseous emissions data. Record
boiler control room data. Consult with

cperators concerning boiler operation.

0845 Calibrate opacity monitor.

0800 Perform daily systems checkout.

1000 Calibrate and record gaseous emis;ions
data.

1200 Calibrate apd record gaseoﬁs emissions

data. Record control room data.

1400 Calibrate and record gaseous emissions
data.
1600 Calibrate and record gasecus 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.

18 KVB 6017-1216




SECTION 3.0

TEST RESULTS

This section summarizes the emission and efficiency data ceollected 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 cil. The results presented herein summarize the gaseous and
particulate emissions data, efficiency, and present conclusions for the

beiler operating under low NOx conditions for extended duration.

3.1 CONTINUQUS-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 60,
Appendiﬁ B (reproduced here as Appendix D). This appendix establishes
minimum performance specifications that the NO meonitoring 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 operatiocnal
period.

The continuocus-monitor system was installed and instruments were
initially calibrated on March 13, 1979. The following day the monitor
performance certification began. & 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. 1Included in this table is the performance of the CO analyzers which is
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4

TRBLE 3-1, SCHEDULE OF CERTIFICATION TEST EVENTS
Date Time Event
3/14/79 1000 Initial 24-hour zerc and span reading.
1715/79 1000 Initial 2-hour zero and span reading.
3/15/79 1200 1stz 2-hour zero and span drift point.
1/15/79 1400 ind 2-hour zerc and span drift point.
3715/79 1500 3rd 2-hour zero and span drift point.
/15779 1800 4th 2-hour zerc and span drift peinc.
3/15/79 2000 S5¢th Z-hour zero and span drift point.
3f15/79 1000 1st 24-hour zero and calibration drift
paint. Initial 2-hour zerc and calibra-
tion reading - 2nd day.
3/16/79 1200 6th 2-hour zero and span drift point.
3/16/79 1400 7th 2-hour zero and span drift point.
1/16/79 1600 gth 2-hour zerc and span drift point.
3/16/79 1800 9th 2-hour zero and span drift point.
3/16/79 1000 2n§ 24=hour zero and calibration drift
point.
3/171/19 1000 ird 24-hour zero and calibration drift
point.
3/18/79 10090 4th 24-hour zero and calibration drift
point. .
1/19/73 1000 Sth 24-hour zero and calibracion drift point.
3719779 1050 1st set of relative accuracy samples taken.
3/18/79 1150 2nd ser of relative accurarcy samples taken.
3/19/79 1200 10th 2-hour zerc and span drift point.
3/19/79 1250 Ird set of relative accuracy samples taken.
3/19/79 1355 4th set of relative accuracy samples taken,
3719779 1400 1lth 2-hour zerc and span drift point.
3/19/7% 1455 5¢+h sat of relative accuracy samples taken,
3/19/79 1555 6th sat of relative accuracy samples taken.
3/19/79 1600 12th 2-hour zero and span drift point.
3/19/79 1655 7th set of relative accuracy famples taken,
3/19/79 1755 8:5 gat of relative accuracy samples taken,
3719779 1800 13th 2-hour zerc and span drift point.
3/19/7% 1835 9th set of relative accuracy samples taken,
3/20/79 1000 6th Z4-hour zero and calibracion drift
point.
3/20/79 11009 Instrument response time tasts.
3/20/719 1200 14th 2-hour zero and span drift point.
3/f20/79 1400 15th 2-hour zero and span drift point.
3/20/79 1500 Calibration arror determination.
3/21/79 1000 7th and final Z4-hour zero and calibration
drift point.
4/19/79 4930 Relative accuracy samples taken; 1/19

seriey duplicated.
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TAELE 2-2. INSTRUMENT SPECIFICATIONS AND PERFORMANCE
Parameter Specifications* Performance
A. Thermc Electron Series 10 HOx Analyzer
1. Accuracy ¢ 20% of mean ref. value 8.72%
2. Calibration error mid S 5% cal gas value 4.30%
high < 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. Operaticnal peried 168-hour minimum
B. Horiba Instruments PIR 2000 Co, Analyzer
1. Zero drift (2-hour) 2 0.4 pct CO, 0 %
2. Zero drift (24-hour) £ 0.5 pet CO; 0.04%
3. Calibration drift (2-hour) £ 0.4 pct COy 0.13%
4, Calibration drift (24-hour) £ 0.5 poct CO3 0.34%
5. Resgponse time 10 minutes 4.2 sec.
6. Operational period 168 hour minimum
C.. Beckman Instruments Model 742 O2 Analyzer
1. Zero drift (2-hour)** £ 0.4 pet 03 DNA
2. Zexro drift (24-hour)#*»* S 0.5 pet 0y DNA
3. Calibration drift (2-hour) S 0.4 pct 0y 0.09
4. Calibration drift (24-hour) S 0.5 pct 0Oy 0.25%
5. Response time 10 minutes 10.1 sec.
6. OQOperational period 168-hour minimum
D. Horiba Instruments PIR 2000 CO 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 T 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 period 168-hour minimum

tPerformance 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 (0 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, C02, CC, and O, analyzers, and a zero gas. In addi-

2
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 (phencldisulfonic acid [PDS] colorimetric)
as the standard. Nine sets of three PDS flasks were collected at one-hour
intervals at the beginning and end of the 30-day test pericd. 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-CIL-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 bhoiler was initially tested in the as-found conditicn on
March 15, 1979. The boiler lcad during this test was 16.1 MW thermal input

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

Pollowing the tests in the as-found c¢ondition, 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 atfter 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 paragrapnh 2.1.3.

Fuel ¢il samples were ccllected 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 ciiange of tanks

occurred.

A daily sumary of the gaseous emissions observations is presented
in Table 3-3 for each day of testing. In additicn 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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23.1 MW (40,000 to 79,000 1b/hr steam flow). These data are shown in
Figure D~l in Agpendix D which shows that the maximum NOx levels cccur at
approximately 19.6 MW (67,000 lb/hr steam flcw). The maximum NOx level
measured was 245 ppm (3 percent 02, dry). The NOx level at 17.6 MW
{60,000 1lb/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 leoad.

The effect of excess oxygen on NO, emissions is shown in Figure 3-1
for the beoiler 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 held a given excess air condition. The lower curve corresponds
to operation with one burner ocut 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 1b steam/hour). As the previous data showed,
operation at higher lcad 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 burmner 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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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 conditicns. 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 locading 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 serviée, was 37.8 ng/J (0.0878
lb/lO6 Btu). The average particulate locading 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 parpiculate loading is not
a function of excess oxygen alone. It can also be seen from these data that
operation in the low NOx mode with one burner out of seivice results in higher

particulate loading.

3.2.3 POM Emissicns

Samples were collected for analysis of pélycyclic organic matter (PCM)
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 peried, the organic resin module was sealed
and returned to Battelle Columbus Lakoratories for analysis. The sampliﬁg
probe and glassware were washed with a 50-50 mixture of methylene chloride and
methanol per Battelle instructions. The filter and wash were also sent to

Battelle folleowing 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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The results of the analyses are presented in jg per total sample. The
guantitative detecticon limit was 0.5 ug; 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 quanti fication). Samples raporting POM values
of ND (ncone detected) are at a level of less than 0.1 ug (the approximate
gqualitative detecticn limit). The standard deviation on points around 0.5 ug
averaged *20 percent. At levels around 5 ug 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. Thg 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 mede. The only components with significant
levels are phenanthrene, anthracene, and methyl anthracenes/phenanthrenes.

POM accounted for less than 0.01 percent of the total particulate.

3,2.4 Boiler Efficiency

Boiler efficiency calculations were made for ag-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
oil shipments were received or tanks changed. Fuel c¢il 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 oil properties did not change

significantly during the test period.

Table 3-7 presents a summary of hoiler efficiency measurements made
at baseline and low Nox conditions. The average boiler efficiency under
baseline conditions (all burners firing) was Bl.9 percent; average efficiency
under low NOx conditions (one burner out of service) was 82.6 percent or an

average increase of 0.7 percent.
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TABLE 3-6. SUMMARY OF FUEL CIL ANALYSES TROM
SITE 2, RESIDUAL-OIL-FIRED BOILER

Carbon, %

Hydrogen, %

Nitrogen, %

Sulfur, %

Ash, %

Oxygen (by difference), %

API Gravity at &0°F

Gross Heat of Combustion, Btu/lb
Net Heat of Combustion, Btu/lb

Carbon, %

Hydrogen, %

Nitrogen, %

Sulfur, %

Ash, %

Oxygen (by difference), %

API Gravity at 60°F

Gross Heat of Combustion, Btu/lb
Net Heat of Combustion, Btu/lb

Carhon, %

Hydrogen, %

Nitrogen, %

Sulfur, %

Ash, %

Oxygen (by difference}, %

APTI Gravity at 60°F

Gross Heat of Combustion, Btu/lb
Net Heat of Combusticn, Btu/lb

Dates and Sample Numbers

3-15~79
1
85.78
12.26
0.27
0.97
0.021
0.70

21.6

18,950
17,830

3-20-79
4
85.786
12.03
0.24
0.99
0.028
0.95

21.7

19,000
17,900

4-18-79
=
86.00
12.06
0.27
0.96
0.024
0.69

21.2

19,000
17,900

32

3-16-79

2

85.
12.
0.
0.
0.
0.

21.
19,

17,

4-12-79 |

82
16
28
93
027
78

6

000
8%0

5

v

ge.
12.
0.

21
08
24

0.85

0.
0.

026
59

20.9

192,050

17,950

4-18-79

8

——r—

85.97
11.97
0.27
0.96

0.024

0.81

20.7

18,980
17,890

3-19-79
=2
85.86
12.14
0.28
0.94
0.027
0.75

21.6

18,960
17,850

4-17-79
5
86.24
12.10
0.24
0.88
0.025
0.52

21.9

19,020
17,920

4-19~79
2
85.85
11.97
0.28
1.02
0.024
0.86

20.9

19,040
17,950
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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
crdered 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 reguired 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 averages was compiled for the entire test
period. After the data were compiled, they were spot checked and edited
to detect obvious errcrs 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 1S-minute averages is presented

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 1l5-minute points in
that interval had +to be valid. Fiqure 3-4 shows a summary of the 24-hour
averages for the 30-day test at Site 1.

A statistical summary was prepared to determine the follewing
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 determiné the distribution. When the data were plotted on normal

probability paper (Figure 3-5) it was apparent that the data were not normally
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AR AAANAR AR AN PR NAdAattmatt ARt dtanNantasatRdRadpdtasrdgnneanriiyg

N 1S MIN, DATA te
T DAY STACX GAS CONCENTRATION e
L 3] *e
N 02 co2 NO N NO LT}
L1 L0ap vOLX voLx PPMY pPPMY NG/J e
. DATE TIME  MWTH MEAS MELS MEAS 1102 *n
[ F R R R R R X S XY AARREZETRZET1I A2 23 02030222 222222t ARl Rl sy
*n 3714779 1215 11,4 9.0 7.9 1&g, 257, 142, e
«x 3/14/79 1230 11.a 9.7 7.9 161+ 258, ia2, e
*e 3/18/79 1205 1.4 9.7 T.9 156, 249, 137, b
ax /14779 1300 11,4 9.7 7,9 153, 246, 136, e
an 3/14/79 1315 13,6 9.6 4,3 145, 262, 145, ~ ®
wn $/710/79 1330 13,8 9,1 8,7 173, 263, 145, e
ve 3714779 1345 13,4 8,5 8.9 18a, 267, 147, )
«n 3/18/79 1809 13,6 L 8,9 186, 268, 1u8, .
aw 3/14/79 1815 16,3 8,3 2,9 189, 269, taa, L33
we X/18/79 1430 16,3 8,4 8,9 19¢, 273. 15%. Ll
ae 3/148/79 1485 16,3 8.3 8,9 §19%, 27%, 152, L0
s 3/14/719 1500 16,3 8,3 8,9 196, 2719, 154, o
wx 3/18/7719 SIS 16,4 8,3 8,9 199, 282, 154, '
*a 3/13/79 1530 16,4 8,3 8,9 200, 268%s, 157, '
ax 3/1Q/79 1545 16,4 8,3 a,9 203, 289, 159, -
ax 3/54/719 1600 16,4 8.3 8,9 203, 289, 159, LL
ww 3/14/19 1615 16,8 8.4 a,9 191, 214, 151, "
*n 3714779 1630 16,4 3,% 8,9 191, 275, 151, L T
wx 3/14/79 1645 16,8 8,5 8.9 191, 274, 151, Ll
ew 3714779 1700 16,4 8.5 8,9 190, 274, 151, LA ]
s 3/18/7% 1715 16,3 8,% a,8 190, 274, 151, e
rw 3710779 1730 te,3 8.5 4,8 189, 27a, 151, L1
*a M/1G/79 1745 14,3 4.5 8,8 189, 274, 151, L) ]
e 3/14/79 1800 16,3 8.6 8.8 148, 273, 150, L 2]
ne 3710/79 1815 te&,3 8,84 8,8 186, 272, 150, e
sw 3/14,79 1830 16,3 8.8 8,8 185, 270, 149, "
an 3714779 18485 14,3 8,7 8,8 183, 268, 148, s
e 3A/713/79 1900 16,3 8.5 8,8 182, 2646, 147, L2
e 3714779 1915 16,3 8,6 8,8 180, 262, 144, Y
ax 3710779 1930 14,3 8.4 8,9 179, 260, 143, "
aw 3/14/79 1985 16,3 8,9 83,9 178, 258, 142, L2
an 3/14/79 2000 16,3 8.5 8,9 177. 256, 191, LL]
an 3/1a/79 2015 16,3 8,5 8,9 176, 253, 100, "
an 3/14/79 2030 16,3 8.5 8,9 173, 250. 138, e
an 3/14/79 2045 16,3 8.5 8,9 172, 208, 137, re
ex 3750779 2100 16,3 8.5 8,9 172, 20%, 137, T
ae 3718/79 2115 16,1 8,9 8,9 172. 250, 138, e
e 3/14/79 130 16,1 8.% B,9 173, 251, 138, L4
e 3704779 2145 16,1 8.5 8,8 173. 251, 138, re
an 3714/79 2290 16,1 8.6 8,8 171, 248, 137, wy
*x 3/12/79 2215 16,1 8.5 8,8 173. 250, 1318, e
% 3716779 2230 1641 8.5 8,8 180, 260, {a3,
e 3/1a/79 2295 16,1 8,5 8,8 182, 263, 145, e
m 3/1a/19 2300 1641 3,5 8.8 185, 267, 147, e
on 3/14/79 2315 16,1 8.5 8,8 189, 278, 1Sl e
*» 3/1a/79 2330 16,! 8.5 8,8 191, 277. 153, e
aw 3/1a/79 234% 16,) 8.6 8,7 194, 282. 156, bl ]
v 3/14/79 2400 16,1 8,7 a,7 197, 289, 159, L T
Iy T e P R T Y T TR 222122 22 A A2 AR a8 aRdi 2l alal il

Figure 3-3.,

Format of l5-Minute Emiscions Data, Site 6017-2
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PR R RS RN EA R e ddtatana AN Sodatabtattapertntinadtasatatntatony

e 29 HOUR DATA '
-e DRY STACK GAS CONCENTRATION L L]
*e L2 ]
e 02 to2 ND NO NO *e
e LOAD vOLg youLx pPmy PPuy NG/J e
.. DATE TIME =win HELY MEAS MEAS 3%0€ L]
AR AN IR R QA SR NN SAR Rttt ReRatgetedttanddrnenantagaRdnstadede
% 3/14/79 15.2 8,7 8,7 181, 266, tazr, *e
*e 3/15/79 16,0 9,0 9,2 183, 274, 151, e
s 3/16/79 15,4 8,% 10,9 163, 238, 130, e
ts 3717779 15,3 8.1 11,9 157, 220, 121, e
s 3/(8/7% 18,1 8.1 10.5 {196, 273. 151, e
*e 3/19/79 15,5 T.7 11.4 162, 219, 12l e
e 1720779 16,7 T.8 12.5 152, 204, 112, e
ra 3/21/7% 16,6 7.5 1.4 112, 175, a7, LA
e 31/22/19 1645 7.6 10,1 12t 163, 90, o
e 31/23/79 16,5 Teb 10,1 119, 160, 8a, e
se 1/2a8/79 tb.4 1.9 9,8 132. 182, §00, e
aw 3/25/79 16,3 8,5 9.8 135, 199, 107, s
*a 3/26/779 (6,8 8.0 9,9 132, 183, 101, .
ra 3721779 1640 7.8 10,48 111, 151, 83, ‘e
2e 3/28/79 16,6 7.9 10.48 119, 164, 90, e
ce 3/29/79 11,2 10,8 a8,a G, G 0, Ll
ve 3/30/79 12,9 10,5 1.9 125, 21, 119, e
ea 3/31/79 13,9 10,1 8,3 133, 220, 121, e
s a7 /79 13,8 10,8 1.7 i12L, 214, 118, s
e 47 2779 © o gS.1 9,2 8.9 (27, 196, 108, ee
se a7 3/79 161 8.1 9.9 117, te3, 90, ee
ee 4/ Q779 16,0 4,3 10,1 123, 176, 97. e
s &7 5779 16,3 7.3 10,1 tés, 165, 9. L1
ea &7 8279 16,8 Tl 10,1 123, 164, as, -
se 87 7779 17,2 .8 10,8 153, {%a, 107, an
ve 3/ 8/79 20,8 6.7 10,5 163, 205, 113, *e
*a &7 9/79 2047 6.3 1040 187, 229, 126, L3 ]
e 8730779 17.8 4,8 t0.5 181 230, 127, L
e 4711779 13,9 10.1 8,2 132, 218, 120, .
as ‘112/79 17.3 8,1 qnb 155- 2311 1273 *n
s &/13/779 19,2 8.8 9.3 158, 23a, 129, e
e 8/14/79 18,5 6.7 10,1 181, 229, 126, LI}
se 4715779 18,9 T.2 10.9 166, 218, 120, e
ae &716/79 19,5 T8 10,1 17y, 230, 127, *e
we /17779 17,0 7.7 10,9 tel, 218, 120, .
as 8/18/79 16,8 7.9 9,9 137, 199, 105, e
an A/19/779 16,7 9.2 9.7 121, 184, 101, (1]

Tl rrrrrrrr ey e e ey e A PR A AR R A A R DV RER DT L L 2 0 3

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
§3- 89.80 3 3 8.1
89.81- 96.80 4 7 18.9
96.861-103.40 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 o 33 89.2
137.41-144.20 0] 33 89.2
144.21-151.00 3 36 97.3

g (geometric dispersion) = 1.17

% (geometric median) = 110 ng/J
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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 te low ;\IOx firing conditions (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 distributicon with the boiler
operating in the normal mode. A log-normal plot of NO emissions is presented
as Figure 3-6 for the residuwal oil fired boiler at Site 2 under low NOx
operating conditions. The graph shown in Figure 3-7 illustrates the
performance of the residual cil firsd 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 coperating with SCA. The NO emission
rate from the hoiler 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 O High values of excess O, correspond to high NO emission

2 2
rates, even if a burner is out of service. The high excess O2 levels
generally correspond to week-ends where KVB personnel were not on hand

to advise the operational perscnnel 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 Freguency Freguency Plot
2,3 81- 85 i3 1 4
86- 920 5 6 24
91- 95 1 7 28
96~-100 3 10 40
101-105 3 13 52
106-110 3 i 6
111-115 2 is 72
11le-120 2 20 80
121-125 2 22 88
126-130 2 24 26

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

TABLE 3~10. FREQUENCY DATA FOR SITE 2 BOILER UNDER NORMAL FIRINGC CCNDITIONS

Burner Cumulative Percent

Status Cell Freguency Frequency Plot

1,2,3 118-120 2 2 15
121-213 2 4 31
125-126 2 6 46
129-129 2 g 62
130-132 2 10 77
133-135 0 10 77
136-138 0 10 77
139-141 0 10 77
142-144 0 10 77
145-147 1 11 85
148-150 0 11 85
151-153 0 1l 85
154-156 1 12 =)

x = 130 ng/J
g.d. = 1.11
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Figure 3-8. Daily Plot of NO Emissions
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Tmission factors for the residual oil fired boiler were calculated
using the procedure set forth in 40CFR60, Subpart D. The NO emission factor

(dry basis) was calculated using the follewing eguation:

20.9
P=C %05 -0
2
a
Where E = Pollutant emission rate, ng/J (lb/millicn Btu)
Cd = NO concentration, ng/scm (1lb/scf)
Fd = Stoichiometric conversion factor, 2.47 x lCJ_7
dsem/J (9,190 dscf/million Btu}, for residual oil
02 = Oxygen concentration, percent by volume, dry
d

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

by 1.912 x 106. To convert from ppm to lb/scf, multiply by 1.19 x 10_7.

NOx emissions were measured as NO and the NOx emission rates

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

EFFICIENCY MEASUREMENTS
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EFFICIENCY

Unit efficiencies for boilers are calculated and reported according
te 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 methed involves the direct measurements of heat losses and is re-
ferred to as the heat loss method. This method regquires 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 guantities such as sensible heat in
the fuel, heat in the combustion air, and heat frem power conversion in a
pulverizer or fan. The relationships between input, cutput, credits, and

losses for a steam generator are illustrated in Figure A-1l.

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 adeguate 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 gas
excess O2 level, the fuel analysis, the ambient temperature, and proper
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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By  RECIPCULATING GaS Fan POWER
Boos HEAT SUPPLIED AY XOISTURE
IN ENTERING AlR
B- HEAT !M COOLING waTER _J
ENvELOPE |
BOUNGARY E-—" HEAT IN PRIMARY STE Am
b HEAT IN DESUPERMEATER WATER AND CIRCULATING PUMP [NJECTION wATER
prrlll E AT IN FEEDWATER
ey g WE AT 1N BLOWDOWH AND CIRCULATING PUMP LEAK.OFF WATER
¥l WEAT IN STEAM FOR MISCELLANEQUS USES
——tm HEAT IN REMEAT STEAM OUT
E—"""‘ MEAT IN DESUPERHEATER WaATER
et} HEAT M REMEAT STE Am IN
§  Luc UNBURNED CARBON IN REFUSE
Lg HEAT 1N DRY GAS
Lo MOISTURE IN FUEL
Ly MOISTURE FROM BURNING HYDROGEN
L_‘ MOISTURE IN AIR
) L z HMEAT IN ATOMIZING STEAM
OSSES ( ) Lco CARBON MONOXIDE
L L Lun  UNBURKED HYDROGEN
Lkt  UNBURNED HYDROCARBOKS
‘-5 RADIATICN AND CONVECTION
L, RADIATION TO ASH PIT, SENSIBLE HEAT IN
SLAS A LATENT HEAT OF FUSION OF 5L AG
L SENSIBLE MEAT IN FLUE DUST
L, MEAT IN PULVERIZER REJECTS
L MEAT (M COOLING WATER
L. SOOT BLOWING

OUTPUT = INPUT -~ LOSSES

: = OUTPUT , 190 = INPUT=L , o0
DEFINITION: EFFICIENCY (PERCENT) = m (%) = Zoress x T E

H o} = - -..—Ln_ IOO
HEAT BALANCE: H, +B = OUTPUT+L OR A (%} [\ ey =

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

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 rorms fcor Abbreviated Efficiency Tests
on steam generators which exemplify the type of forms to be used for re-

cording the necessary data and performing the reguired 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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SUMMARY SHEET

TABLE A-1
ASME TEST FORM

FOR ABBREVYIATED EFFICIENCY TEST

PTC 4.1.e (15647

TEST NO. BOILER NO. DaTE
OWNER OF PLANT LOCATION
TEST CONDUCTED BY CBJECTIVE OF TEST DURATICN

BRILER MAKE & TYPE

RATED CAPACITY

STOQKER TYPE & SI1ZE

PULVERIZER, TYPE & SIZE

BURER, TYPE & SIZE

51
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FUEL USED MINE COUNTY STATE SIZE a5 FIRED
PRESSURES & TEMPERATURES FUEL DATA
1 p ILE " ; COAL A5 FIRED
STEAM PRESSURE IN 80ILER DRU pria PROX. ANALYSIS %ot oiL
2 | sTEAM PRESSURE AT 5. H. QUTLET psia 37 | MOISTURE 51 | FLASH PCINT F~
3| STEAM PRESSURE AT R. H. INLET peig 38 | VOL MATTER 52 | 5o. Gravity Deg. API"
VISCOSITY AT S5U°
4 | STEaM PRESSURE AT R. H. OUTLET paig 39 | FIXED CARBON 53 | BURNER SSF
TOTAL HYDROGEN
5§ { STEAM TEMPERATURE AT S. H, DUTLET 40 | ASH i |n -
4 | STEAM TEMPERATURE AT R M INLET TOTAL 41 | Bru pertb
7 | sTEAM TEMPERATURE AT R. M. OUTLET £ 41 | Bru per ib AS FIRED
ASH SOFT TEMP.*
3 | WATER TEMP, ENTERING (ECON.}(BOILER) F 42 ASTM METHOD GAS To VOL
COAL OR OIL AS FIRED
9 | STEAMQUALITY S MOISTURE QR P.P. M. ULTIMATE ANALYSIS $4 }co
16 | A1R TEMP, ARQUND BOILER [AMBIENT) F 43 | CARBON 55 |cH, METHANE
11 | TEMP aiR FOR COMBUSTION
[This is Referance Tempergture} * F 44 | HYDRQGEN 54 C,H, ACETYLENE
12 | TEMPERATURE OF FUEL F 45 | OXYGEN 57 |C,H, ETHYLENE
13} GAS TEMP. LEAVING [Boiler) (Econ.) (Air Hir.) £ 46 | NITROGEN sg |CyHe ETHANE
14 AS TEMP, ENTERING AH {If conditi b
& corrected gu guarontes) {1f conditions te be F 47 | SULPHUR 50 [H:35
UNIT QUANTITIES 40 | aSH a0 fco,
15 | ENTHALPY OF SAT.LIQU!D (TOTAL HEAT) Brus/lb 37 | MDISTURE 51 | HYDRCGEN
16 | ENTHALPY OF(SATURATED) (SUPERHEATED)
STM™. Bru/lb TOTAL TOTAL
NTHALPY OF SAT. F T0 (BOI TOTAL HYDROGEN
E Y OF SAT. FEED {BOILER) Broslb COAL PULVERIZATION o1/ L HYDROGE
17 (ECON.) T e
48 | GRINDABILITY 62 |OENSITY 4B F
‘8 ENTHALPY OF REMEATED STEAM R. M. INLET{Bw/Ib INDEX*® ATM. PRESS.
19 | ENTHALPY OF REHEATED STEAM R. H. 49 § FINENESS % THRU
QUTLET Btu/lb 50 M 63 | 8w PERCUFY
20 | HEAT ABS/LB OF STEAM (ITEM 16 =ITEM 1T} FN% §0 | FINENESS % THRU 41 | gy, PER LB
200 M
. . INPUT.QUTPUT 1TEM 31 =100
2' | HEAT ABS. LB R.H. STEAM(!TEM 19=1TEM mls. b 54 iTEM 3] = 1VY
- EAM( i EFFICIENCY OF UNIT 7 ITEM 29
22 1 DRY REFUSE (ASH PIT ¢+ FLY ASH) PER LB Bru/lb %ol A,
AS FIRED FUEL 15/1b HEAT LOSS EFFICIENCY A.F. FUEL | FUEL
31 | Bw PER LB IN REFUSE (WEIGHTED AVERAGE) [Bru/Ib 65 | HEAT L0535 DUE TO DRY GAS
24 | CARBON BURNED PER LB AS FIRED FUEL Ib/1b 46 | HEAT LOSS DUE TO MOISTURE IN FUEL
25 | DRY GAS PER LB AS FIRED FUEL BURNED /b 47 | HEAT LOSS DUE TO H,0 FROM COMB. OF H)|
HOWRLY QUANTITIES 58 | MHEAT LOSS DUE TO COMBUST. IN REFUSE
26 | ACTUAL WATER EVAPORATED 1b/hr 49 | HEAT LOSS DUE TO RAQIATION
27 | REHEAT STEAM FLOW b /he 70 | UNMEASURED LOSSES
28 | RATE OF FUEL FIRING (A5 FIRED wt) 1b/he N TOTAL
29 | TOTAL HEAT INPUT (ltem 28 X ltem d1) %B/hr 72 | EFFICIENCY s (100 = ltem 71}
- 1000
10 | MEAT CUTPUT IN S8LOW.DOWN WATER "B/ hr
1 ;g:#l'(lum 26xbtem 20) s{ltam 27 nitem 21) +item 30 IKB/he
OuUTPUT 1000
FLUE GAS ANAL. (BOILER)(ECON) {AIR HTR) OUTLET
12 | Ca, % YOL
12| o % VoL
34 £o % VoL ® Not Required for Efficiency Testing
15 | N, 1BY DIFFERENCE)} % VOL
26 EXCESS AIR i3 1 For Point of Measurement See Par. 7.2.8.1.PTC 4.1.1944




CALCULATION SHEET

TABLE A-2

ASME TEST FORM
FOR ABBREVIATED EFFICIENCY TEST

PTC 4.1.b (1964

Revised September, 1945

OWNER OF PLANT TEST NO. BOILER NO. DATE
ITEM 15 ITEM 17| LB /hr
30 | HEAT OUTPUT IN BOILER BLOW.DOWN WATER =LB OF WATER BLOW.DOWN PER MR x | _cocco: - ... @ e
1000
If improctical to weigh refuse, this
item cpn be estimared as follows
7 ASH IN AS FIR
DRY REFUSE PER LB OF AS FIRED FUEL = — ED Co4L NOTE: IF FLUE DUST & ASH
" 100 -~ % COMB, IN REFUSE SAMPLE PIT REFUSE DIFFER MATERIALLY
IN COMBUSTIBLE CONTENT, THEY
ITEM 43 ITEM 22 ITEM 23 SHOULD BE ESTIMATED
CARBON BURNED . N SEPARATELY. SEE SECTION 7,
PER LB AS FIRED a3 Lt - | —— B o PUTATIONS.
PeR ! T Te500 COMPUTATIONS
DRY GAS PER LB 11C0, » B0, + T(N, + CO) 3
AS FIRED FUEL = X (LB CARBON BURNED PER LB AS FIRED FUEL + 2_ 9
BURNED Ao, + €O
25 ITEM 32 ITEM 13 ITEM 38 ITEM 34 ITEM 2¢ ITEM 47
1" x + 8 x + 7 » x +
ITEM 32 ITEM 34 wr |
I oxl.. ... L.
co
EXCESS 0, = T— ITEM 23 lTE: 34
15 AIRt = 100 x = 100 x L I
-2682N; - (g, - £0 ITEM 34
L2682 (ITEM 35) = OTEM 33 = 20759,
: B1u/lb LOsS
MEAT LOSS EFFICIENGY AS FIRED| HHV Loss
FUEL 100 = %
HEAT LOSS DUE LB DRY GAS ITEM 25 T -
65 | TO DRY GAS = PERLBAS XGC_x (vg = 'air) = 23 0.3 'TEMID <UTEMTY) 55 oo=
FIRED FUEL Uit e .. R
66 | HEAT LOSS DUE TO _ LB H,0 PER LB
MOISTURE IN FUEL > as FIRED FugL * L (ENTHALPY OF ‘“‘I:O: AT1PSIA & T 0AS LVG) 66 4 100
= (ENTHALPY OF LIQUIDAT T aIR)] = JTE% 37  {(ENTHALPY OF VAPOR - :
AT 1PSIA & TITEM 13) —(ENTHALPY OF LIGUID AT TITEMIN] 3 .0t o- Al I R
67 | MEAT LOSS OUE TO H,0 FROM COMB. OF H, = "M, x [(ENTHALPY OF YAPOR AT 1 PSIA & T GAS
LVG) - (ENTHALPY OF LIGUID AT T AIR)} X100 =
29 x TEMAL o [(ENTHALPY OF VAPOR AT 1 PSIA & T ITEM 13) = (ENTHALPY OF LIGUIO AT 41
100 TITEMTI] ®cnnnn..s S I EPRRP
68 | HEAT LDSS DUE TO ITEM 22 ITEM 23 o xwo-=
COMBUSTIBLE IN REFUSE = x =
69 | HEAT LOSS DUE TO TOTAL BTU RADIATION LOSS PER MR 6 oo
— 1 =
RADIATION® LB AS FIRED FUEL — ITEM 28 41
70 | UNMEASURED LOSSES ** ceeeee | 2 xi00- .
41
n TOTAL s S R P [
72 { EFFICIENCY = OO —ITEMZY) b, S

t For rigorows datermination of excess oir sew Appendix 9.2 - PTC 4.1-1964
® if lasans ore nor megsured, vse ABMA Stondord Rodiotion Loss Chert, Fig, 8, PTC 4.1.1964

e Unmeasured losses listed in PTC 4.1 but not tabuiated above may by provided for by assigning o mumclly
agreed upen veiue for Itam 70,
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FIGURE A-2

HP=-67 XEYED CALCULATION SHERT

ASME ABBREVIATED EFFICIENCY CALCULATION - HEAT LOSS METHOD

Test No.

Date location Unit No. Fuel
{Turn Calculator Off and Then On., Load Frogram Card.)
A. FROM FUEL ANALYSIS:
wWt, \ in as-fired fuecl: ¢ v\, Moisture A, H AYZR-] Y
Al: {870 0) A2: (STO 1) Ad: (STO 2) Ad: {s5TO 3)
High heating value of fuel as-fired Btu/lb
AS: (5TD 4)
B. FROM FLUE GAS ANALYSIS:
Volume L in flue gas of: 02 , (:02 v, CO LY
Bl: {S5TC 5} B2:{5TO 6) B}: (STO 7)
C. FROM REFUSE (FLY ASH AND ASH PIT) AMNALYSIS:
Cl. Fraction of dry refuse in fuel 1bs @ry refuse/lb as-fired fuel
(STO 8)
C2. Heating value of dry refuse (weighted average} Btu/l> dry refuse
1STR 92)
Cca. Wt. % of combustibles in refuse 3
(£ P % S)(S5TO 41 {f P 2 5)
D. MEASURED TEMPERATURES
Dl. Gas temp, leaving boiler, econ. or air heater ht 3
(STO A}
D2. Comb. air temp. *F
: {STO B)
E. FROM STEAM TABLES: X
El. Enthalpy: Hzotq) at temp. Dl & 1 psia Brue/1b
{STO C)
E2. Enthalpy: Hzo(l) at comb. air temp, Btu/1b
(STO D)
F. TROM ARMA STANDARD RADIATION 1OSS CHART (UNLESS MEASURED):
Fl. Heat loss due to radiation A of gross heat input
{STO E}
G. FRroM BT SPECIFICATIONS (if available, otherwise enter 0):
Gl. Unmeasured losses % of gross heat input
(£ P % 51(5TC Q)L P 2 8)
: 100 (2Bl -~ B3}
n
1. Excess AlX ~ Gmeied7100 = Bl - B2) - (281 - B3} L S
2. (Optional) Pounds dry gas per pound of fuel =
Bl + 4B2 + 700 | Al €l x ¢2 g
B4 ¥ 2o T —_— . =2 ] -
T8z + B3) 106 = 13500 ( =3 ) 300 (R/S) lbs dry gas/lb as-fired fuel}l
l] = ——
100
A of Gross {Cptional)
Heat Losses Heat Input Btu/lb as-fired fuel®
3. Due to dry gas = 242502 x (B - DD) ) (R/S)
4. Due to moisture in fuel - 22X (E1 = E) © (R/5)
A3(El = E2
S. Due to H,0 frem combustion of H2 - 2x AME2C E2 A; ) o (R/S)
&. Due to combustibles in refuse = 100 x €1 x €7 :SCI x C2 (E) {R/S}
7. Total lLosses = Sum of calculated lossas + F1 + Gl (fa}____ (R/S)
8. FEfficiency = 100 - Total losses (£vy__

ecalculated as percent of gross heat input x AS + 100
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APPENDIX B

DATA RECORDING FORMATS
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DOCUMENTATION QOF RESULTS

Field Measurements

During testing, two sets of mMeasurements 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), carkon
monoxide {CO}, and oxygen (02) are measured and recorded. The concentration
of these species are measured and displayed continuously by analyzers and
strip chart recorders mountsd in a console. The strip chart recordings arxe
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 field 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 room data
B-2 Gaseous Emissions Data Record Gaseous Emissions

Analyzer data

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

B-4 Response Time for Centinuous Continucus monitor certi-
Instruments fication

B-5 Zero and Calibration Drift (24 hr) Continucus monitor certi-
fication

B-6 Zero and Calibration Drift (2 hr)  Continuous moniter certi-
fication

B-7 Acguracy Determination {(NOx) Continuocus monitor certi-
fication

B-8 Calibration Error Determination Continuous monitor certi-
fication

35 KVB 6017-1216




Figure No.

Title

Purcose

Analysis of Calibration Gas Mixture
Particulate Calculation Sheet

Stack Data

Particulate Emission Caculations
Velocity Traverse

Liguié or Solid Fuel Calculation

56

Continuous monitor certi-
fication

Calculate weight of solid
particulate catc¢h

Record volumes, tempera-
turss, pressures of Method
S control unit.

Calculate particulate em-
mision factors

Record temperature and
velocity profile of stack

Calculate stoichiometric
properties of fuel
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Figure B-1.

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
o

Overfire air, in. H. O

-~
[

Boiler exit, in. H.O
[

Economizer exit, in. H.O
£

ID fan inlet, in. H.O
-

Steam filow, kppoh

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

P.W. economizer inlet, °F

Steam pressure, psig

Fuel feed

Overfire air damper

r.D. fan

F.D. fan damper

1.D. fan

I.D. fan damper

57

(continued)

Data Sheet 6017 -26
12/12/78
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Figure B-1l. (Continued)

THIRTY DAY FIELD TEST DATA SHEET

Page 2

Test No.

Smcoke Indicator Chart

Rotary speed

Spill plate setting

Grate sSpeed

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.

Commentcs:

58
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Figure B-2.

Low NOx Control Method

Kve, INC.

GASEQOUS EMISSIONS DATA

Date

Engr.

Unit No.

Fuel

Unit Type

Locaticn

Capacity

Burner Type

l. Test No.

2. Time

3. Load

4. Process Rate

5. Flue Diam. or
Size, ft

6. Probe Positicon

7. Oxvgen (%)

8. NO, {hot)

read/3% 02 {ppm)

9. NO (hot)
read/3% 02 (ppr)

10. NO_, (hot)

read/3% 0. (ppm)
r4

1l. Carbon Dioxide
(%)

12. Carbon Monoxide

{ppm) uncor/cor

13. Opacity

14. Atmos. Temp.
(°F/°C)

15. Dew Point Temp.
{°F/°C)

16. Atmos. Pressure
{(in. Hg}

17. Relative
Humidity (%)
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Figure B-3.

HP-67 Xeyed Calculation Sheet
NOZZLE SIZE, O‘ and AM CALCULATIONS

Test No. Date Location
Unit lo. Fue] Sampling Method
Crew: Engr. Techs.
DAT
Constant.s ley Actual Conditions Key
Pitot Facter, Fy (5T 1) Meter Temperature, Tyi{°F) (5TO %)
Orifice Factor, J (570 2) Barom. Press., Fg,,. (in. Hg) (STO &)
Orifice Dian., Do {in.} {STO 3) Static Press. Diff., AP, (iwg) (STO 7)
Ideal Meter Flow, Qn {ACTM) {STO 4) Nozzle Temp., T, (°F) (STO 8}
. Stack vel. Press., 4p {iwg} {STO 9}
NOTE: TO RECALCULATE IDEAL HOZTLE SIZE, Gaseous Stack Comoositien
RESTORE DATA IN REGISTERS 4 THRU 8, CLEAR
% H,0 () ENTER
sT oo a 2 o —
ACKX AND RE ENTSR % HZQ' ] 02. and § C02 \ 03 ary ) ENTER
% COg dry 43
IDEAL WOZZILE CALCULATION
(A) Ideal Hozxzle Size, un(Idcal) inches
METER FLOW RATE AND ORIFICE PRESS. DIFF. CALCULATIONS
Actual Nozzle Size, Dn(Actual) inches
1]
{C! Actual Meter Flow Race, Qu(.\c:ual) ACFM {on meter)
e . . :
[RCL 7) Orifice Press. Diff,, AH to obtain Qm(ActunlJ iwg
NOTE: To Determine Qn and AH for Other Actual Nozzle Size, Key in Dp(Actualr Press © for Qm' then RCL 7
for AH.
For one Dp(actual) ¥ith Changing Stack Velocity Pressure (4p) and Nozzle Temperature t'r‘;)
{It is not necessary to restore data in registers 4-8 for these calculations)
4p [ENTER) Tn (E) Qn (R/S) AW
{iwg) {*F) (ACFM) (iwg)
EQQATIDHS
v B0 - 100)
(1) W, = 1725 480, ¢ 20,0 + 78 (b/1b mle) (2) ", ew, ( s )4 T L9 {(18/1b mie)
(3) RN AR s, of wvatar) (H) AR AT N TV ft/uin)
(5) Cuizaesit Tn * 4901 13.6 P 1628473 -’a’no‘ T+ 40t
& - F ] F] tacrn)
I« (8 8,0/1000 17T + 480} P _[028475 ¥'3°0 ¢ (7 + 460) - 1AM, 0O a(70ael)’
T TR
(5) D, (1anay) * /I3 QY sn.) (7) Uiacenaty = V5 n:(mm,lnu.:s ()
(8) g - Rareruass Ta ® WO < § HOOQIGLE P, & EP) - -
9.‘ (T, + W01 (13,6 P "+ an ] o, = r, (acTm)
L = 1l,n whare n = number of iterations to obtain u,,' c ‘“i-l - AN )
o - 2 90.001
. i=1
758 N, 13.6 7 .
(9) &, - :ng'i 4 Aat < Un. of watar)
BINATY T B, Ty * 480) = Y68 Q-‘ LA
60 XVB 6017-1215%
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Figure B=-4.
KVB

Engineer
MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUOUS INSTRUMENTS

pate of Test

Span Gas Concentraticn ppm

Analyzer Span Setting PPmM

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.

s deviation from slower _laverage upscale minus average downscale x 100% =
system average response slower time —

Data Sheet &017-35
61 40CFR60/App. B
7/1/77
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Figure B-5.

KVB .
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (24-~HOQOUR)

Date Zero . Span Calibration
and Zerc - Drift Reading Drift
Time Reading (AZero) (hfter Zero Adjustment) {ASpan)

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

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

* [Instrument Span] x 100 = -

*Abspolute Value

Data Sheet 6017-34
40CFRE0/APp. B
/1717
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Figure B-6.
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FPigure B-7.

KVB
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Figure B-8.

KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION

Calibration Gas Mixture Data

Mid {50%) pem Righ (90%) pom

Calibration Gas Measurement System 1
Run # Concentration, ppm Reading, ppm Differences, pem

wlo|lw|lju]l & |lw]lo] -

(=
o

[
-

[
N

(=)
Lt

-
F -9

[
w

Mid High

Mean difference

Confidence interval + +

Mean Difference2 + C.I.
Average Calibration Gas Concentration

Calibration error =

x 100 s %

1Calibration gas concentration - measurement system reading

2Abso1ute value

Data Sheet 6017-31
40CFR60/ApPP. B
- 171777
65 KvVB 6017-1216




Figure B~9.

KVB
Engineer

MONITCR PERFORMANCE TEST DATA SHEET

ANALYSIS OF CALIBRATION GAS MIXTURES

Date: Reference Method Used:

Mid-Range Calibratiocn Gas Mixture

Sample 1 ) PEM
Sample 2 _bpm
Sample 3 Dem
Average cpm

High=-Range (span) Calibration Gas Mixture

Sample 1 Fpm
Sample 2 i ppm
Sample 3 Prm
Average _Ppm
'Data Sheet 6017-30
66 40CFR60/App. B

/17717
KVB 6017-1216




Figure B-10.

Test No.

PARTICULATE CALCULATION SHEET

Date

Location

Box No.

Test Descripticn

Sample Probe Position

Test Crew

Dry Gas Meter Vol.
Final

Initial
Total

(££°)

Impinger Water Vel (ml)

2

3

S. Gel Total

Final

Initial

4 Vol

Beaker No.

Filter Blank
No. No.

Date
Weighed

Tare

Wt.

ﬁa\m.huwl-l

A

Bottle No.

Impinger

Content {Water)

Probe
(Acetone)

Probe
{Water)

Cyclone
{Acetcne)

Flask
(Drv}

Rinse (ml)

ate Weighed
or 250 Bake

Final 1

Wt. 250 2

]|

Avg

Residue wt
Final 250-Tare

Date Weighed
or 650 Bake

Final 1

Wwt. 650 2

Wl w

6

Avg

Residue Wt

Final 650-Tare

Comments:

87
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Figure B-1l1.

Date
Load

Sample Box No.

Location

KV B, INC.
STACK DATA

K#/hr or MBtu/hr
Meter Box No.

Test No,.

Engr.
Unit No. Fuel
Filter No.

Probe No.

Probe Length

Filter Heater Setting Remarks
Probe Heater Setting . ]
Stack Moisture 3 R Final Meter:
Ambient Temperature CF a3 Initial Meter:
Nozzle Diameter in, “iam.
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 &P H . .
Meter | Vacuum | Pitot |Orfice | Stack Impinger Filter | Meter
Volume | Gage Tube [Pressurd Temp. Temperature Box Temp.
Reading| Reading|Pressure Diff Temp.
Qut In
(CF) (iwg) (iwg) (°F) (°F} (°F) (°F) (°F) (°F)
Total Cp
Lvg. Op
+ 460
Ts= R
60-13
11/20/75
68 KVB 6017-1216




Figure B=12.

HP=-67 KEYED CALCULATION SHEET*

PARTICULATE EMISSION CALCULATIONS

69

Test HNo. Date Location Engr.
‘nit No. Fuel Sampling Train and Method
Pitot Facter, Fs -83 Barometric Pressure, Pb in. Hg
arTSTC 0)
Tot. Liguid Collected, V ml  Total Particulate, M -m gm
leEmoT 0 YSTO
Velocity Head, AP iwg Stack Temp., Ts °F Stack Area, As ft2
STO S
Sample Volume, Vm ft3 Stack Press., Psg iwg Excess 02, X0_% %
{STO &) (STO 7} 2 ETC 81
Orifice Press. Diff., H iwyg, (Flue Gas Density/Air Density)@ T;, Gs n.d.
{STO A)
Sample Time, § min Nozzle Dia., Dn in. Meter Temp., T oF
0 B {STO C) I 5 voln0)
Select Fe 0il (a) Gas (B) Coal (C)] Other:
sC Feet/10% Btu 92.2 87.4 98.2 (s
Press (E) if meter is not temperature compensated.
l. Sample Gas Volume vmstd = 0.0334 Vm(Pbar + RB/13.6) SCF
2. Water Vapar sztd = 0.0474 Vlc_ SCF
3. Moisture Content Bwo = Eq. 2/(Eg. 1 + Eq. 2) N.D.
4. Concentraticon a. C = 0. 0154 Mn/Vmstd grains/DsCE‘
b. C = 2.205 x 10°° Mn/Vm_ o 1b/DSCF
c. ¢ = Eqg. 4b x 16.018 x 103 grams/DSCM
5. Abs. Stack Press. Ps = Pbar x 13.6 + Psg in. w abs.
6. Stack Gas Speed Vs = 174 Fs vAPTs /ggl x iégg ft/min
530 Psg )
7. Stack Gas Flow a. Qsw = EQ. 6 X As x EE— x 33? WSCFP /min
Rate @ 70°F
b. gsd = Eg. 73 x (1. - Eg. 3) DSCF/min
8. Material Flaw Ms = Egq. 7b x Eg. 4b »x 60 1b/hr
9. xoz factor xozf = 2090/(20.9 - xozs) N.D.
10. Emission a. E= Eg. 4b x Fe x E5. 9 1b/MMBtu
b. E = Eg. 4c x Fm x Egq. 9 x 1000 ng/joule
1 VI
11. s Isokinetic T = 4077 x Ts{ Msea ¥ sztd) \
B xVs xPs x Dnz
*«1f calculating by hand:
1) convert Tg and Tp to °R
2) Multiply EQ 1 by 530/Tp(°R} if meter not temperature compensated.
3) Fp = 2.684 x 107> x Fe Data Sheet 6002-4

Revised 9/27/78
KVB 6017-1216




FPigure B-13.

XVB,

Inc.

VELOCITY TRAVERSE

T aject: Test Description:
Late:
Location: Stack Cross Section
1 ] H 1
Unit: : T
Test: Personnel:
Fuel: i
1 i % i |
Barometric Press. {in. Hg): T 1 ' i }: [ !
. 3 [ | H N ] }
Absolute Static Press. in Stack (in. Hg): (Pg) !i ™ :1; ; :
Pitot Tube Coefficient: (Cp) —- b
! [ )
R ERERENENEEmEERR AR
V_=85.48 C - RS
s P PSMS {
! 1
I ‘o [
Velocity. 02
Traverse Point Head Gas Temp. Gas Temp. Molecular Velocity Conc.
Time Port Depth {in. HZO) (°r) (°R) Wt. (ft/sec) {% Dry)
70 Data Sheet XvB 6002-13
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Figure B~-14.

KVB

Test NoO. Date location unit Ne.

s

Fuel Fuel Sample lo. Fuel Sample Point

LIQUID OR SOLID FUEL CALCULATIONS

(f) (CL REG), (f] {Pi5), (f)(CL REG), Load data card, then PGRM card (both sides)

*Input HHV (Btu/lb} r (A}

*Input we 8 C . [R/S)

*Input we V H + {R/S)

*Input wt % S + {R/S}

*Inpyt wt % O r (R/5)

*lnput wt L N , {R/S5} = decimal point blinks afrer

pressing: item ¢l displayed

1. Dry stoichiometric moles flue gas/lb fue]l =
{One may proceed to items 9, 17, or 18 by pressing (E1 (AT, (EJ. or
entering MW and pressing {B), respectively.)

*Input wt nzo in fuel (0 if none)

<) 2. Moles H,0 in flue gas/ib fuel

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

{R/S) 5. Volume % H,0 in flue gas

(R/S) 6. Volume % c02, dry in flue gas

{R/S} 7. 502 {ppm by vol.}, dry at stoichiometric

{R/5} 8. NO (ppm by vol ), dry at stoichiometric

{£) (A} 9. Stoichiometric air/fuel ratic (lb air/lb fuel)

o A - T R R T I L

(Before itemg l0-16 may be determined, items 1-9 must be completed.)
(D) - 20.95 displayed

*Tnput measurdad vol. & o, for 9, correction

ws) 0. 222 ::}::.8::;;2? - moreny 3,
(R/S) 11. Dry moles flue gas/lb fuel at % o2
(R/S5} 12. Vol. % coz, dry at % 02

{R/S) 13, 502 {ppm by vel.) dry at A 02
[(R/S} 14. NO (ppm by vol.) d4ry at 02

(R/S) 15. Vel. ¥ H,0 at O,

(R/5} 16. Percent Excess Air

(decimsl pt. blinks)

- o W B s moEm m s omom o= o= - m m Emeom eEm e omeom omeoEmeOEmeOm W™ ®meEeEEmw = ===

(RCLI (2} {E) 17. Converts item 1 to SCF dry flue gas at ltoich/lo6 Bty =

P . R T R R R A - T O I L I B R R R

Item 18.
e

a. *Input MW, {(PB), program calculates X tlbflus Btu = ppm/K)
(MW = 46 for NOx, CO = 28, HC = 16, SOx = 64)

1. e*Input measuzed ppm at 3% 2, dary, {(R/5). program calculatas lbllo Beu.
2. (optional) No input, (R/S), program converts lb/ID Bte ~ ng/J
3. Repeat steps (1) and (2) as necessary.

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

oy K_for 1b/10° Bru
Nox 46
co 28
uC 16
$Ox 64 —_—

*Indicates input is reqguired Data 5hest 6015-19
Revised 7/6/78
71 KVB 6017-1216




APPENDIX C

CONTINUQUS MONITOR CERTIFICATION DATA SHEETS

72
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KVB

Engineer

MONITOR PERFCRMANCE TEST DATA SHEET

CALIBRATICN ERROR DETERMINATION

)

AR 2 0 1979

-

-

Calibration Gas Mixture Data

Mid (50%) /2 & ppm High (90v) 2 Z¢ ppm

NOy plorl,y e - Tece? Series 70
= ——

Calibration Gas Measurement System ) 1
Run # Concentration, ppm Reading, ppm Differences, ppm
1 o 2 [ o
2 Ay /O 27< _& .
30 o o >
4 7 3 229 i
3 A /2 g / -
6 v~ 23« ¢ j
7 At /20 J Ted o
B o . v .5
9 Af /22 [ 2 &2
0 o 2 L5 C S
11 229 24/ 7
12 M (2 /23 S
13 4 234 29/ 7
14 o 0 2 2
15_( 234 2¢ 2

Mid High

Mean difference e O Qe i
Confidence interval + 3.1 # /o
Calibration error = Average g:;:bgiiizzegzzzc:n:;iération x100 Y382y
1Calibration gas concentration - measurement system reading
Absclute value

73

Data Sheet 6017-31
4C0CFRE60/App. B
1/
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KVB

Engineer

MONITCOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION e P
BAR 2 0 1879

Calibration Gas Mixture Data

Mid (50%) _/_%_p_ﬂn- High (90%) Yy a 4—-

(.’F-’z /‘?ﬂﬂ -'f',,- > s - ,%r, P

F

e T

Calibration Gas

Measurement System . 1 <%
Run # Concentration, ppm Reading, ppm 9{ Differences, pem
O ] -, ]
L [D Ve @_7- )
o o > >
4 L [T ¢ i 4 3
5 M 07 1R 2 -
S X 17.L% 17 R
L [ g9 .
g o & V2 P
9 As YN g 9 , ! -
10 O = o [
11 L 1. /74 . ¢
12 #/ /0.9 2.9 L
13 ey (7.4 ¥
14 o o o
15+ 17.& (24 Y
Mid High
Mean difference Walll 28
Confidence interval +,07 +.2@

Mean l:ni.ffe:':ence2 + C.I.

i - - -
Calibration erzor = Average Calibration Gas Concentration

x100 /. 3% 201 s

ICalibration gas concentration - measurement system reading

2Absolute value

74

Data Sheet §017-31
40CFR60/ApPP. B

/117
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MONITCR PERFORMANCE TEST DATA SHEET

KVB

CALIBRATION ERROR DETERMINATION

Engineer

MAR 20 197

¥id (50%) SO ppm
Al /4&:ﬂ 5%:ve,1. = ;4érZrJ£ﬂL i - S0

Calibration Gas Mixture Data

High (30%) 5¢D ppm

——

Calibration Gas

Measurement System

Differences} pPpm

Run # Concentration, ppm Reading, ppm

1 > o) o

2 <Do “Gp /o

3 @) o o

4 o0 =) O

5 <0 Y g Xy

6 Gno 500 o

? sPo «Fo 2o

8 o ) o

® SBc v25” i~

1 720 90 /o

12 T2 vd ful sy

13 P 2 Fgo )

14 ) o [>]

15 GO0 £fo )
Mid High

Mean difference

Confidence interval

Mean Difference2 + C.I.

Calibration error =

1Calibration gas concentraticn - measurement system reading

2Absolute value

Average Calibration Gas Concentration

x100 4§ o /<

17 0 )
+7./ * 7

75

Data Sheet 6017-31
40CFPRE0/APDP. B
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KVB

Engineer

MONITOR PERFORMANCE TEST DATA SHEET

CALIBRATION ERROR DETERMINATION MAR 2 01978
Calibration Gas Mixture Data
[ =)
Mid (50%) ﬁ_:g_-?g? High (90%) f/_f/_-:p{i
O? /_/né @ ’ £ - 2‘7 & /{- M /‘"/ o n.'I”r’.‘ ;'. 7(,,) o3 3
— - — —— —
Calibration Gas Measurement System 1 v
Run # Concentration, epmr 7. Reading, Hpme % Differences, ppm
1 0 — —
2 M 5; (¥ '5-' L N l
3 - _ .
4 <, 3 2.2, o
5 L 3’ s o Y 2_.. . d
6 7 3. 3 G« ./
7 M & o ke N
B O -— - _
9 /‘-’f i’,‘) 5-‘ T N s
10 ,7 - - -
114f/ 9r:£ .32 4
12 44 4 ) L o
13 4 z. 3 3.4 !
15 ce. s 7.4 A
Mid High
Mean difference i AR
Confidence interval , +. 0L +107
2
Mean Difference” + C.I. -
Calibration error Average Calibration Gas Concentration x 200 ’/( . /"/ \
1Calihration gas concentration -~ measuremant system reading
2Absolu1:e value

76

Data Sheet 68017~31
40CFRE0/APP. B
/377

KVB 6017-1216




o L aoht 4 iy ‘3 s ap/
_ - \ | |
L/t & e ¢ R 24
g "ddv/09u4d0p — e T, — N H¢- 0 2-¢ cwld/ LN
EE-LTD9 3I8aYs ejzeqg .
.1 Nt O ...— ﬁ\.gw\
‘anieA 93INTosqVy
‘s g/ = 001 X [ueds] : [ .....;.m (ueds) ID + S L T »33713Q uedg uedd] = 3370 :oﬂmﬂ_—nﬂao
= 00T X [ueds] 1 | ;9° (013Z) ID+ O 7 »337I0Q OIIZ uean] = 3JTIA 0IBZ
- h - M\p.ﬂ T e/ \A .\- L? A.M..\.N\ ST
L &+ < hT S Sz e/ A
] i b4 3 O 2 i Qo?/ €1
. — % T — ;] L bi-2 [ LA oy
8] zZY %1 2 S ) Gl 1t
o7 e 0% T 2z ¢ ©99/ ot
oM e & he / ] ctnd 6
- Q %) Fs © ) w27 g
v — _ Fez — W) Ll -97-% o0/ daues
S0 T LEES S/ - S4 - A X7 9
I+ ) - L1z z - §- Azl <
[ - al - a1z £ - 97 - . U9/ v
7 T Gee = A Cop c
7 7 Ze1 z Z - \ ot z
_ — pel - &) be-si-g Qel/  _LixtiS 1
(oasz-ueds) (uedsy) buipeay {ox3zy) buypeay 93eq pug ugbsg *ON
33%1a 33730 uedg 1312Q 013 suyl 2188
uoyexqrIed ueds 0197 LE1L0
R 4 e nnN\)\\
(4AOH Z) 14I¥a HOILWYLIIVD OHV 0u3Z
xasuybugy

JA3HS YIVA LSAL FIONVWHOIMId HOLINOW

KVB 6017-1216

77




KVB

[+ /o e/ o 7, bt a2 € ooh/ bl
a .%@omwuwmw 2 £ c o bt-o¢-f I g/
£E-LT09 33guS ®aea ¢ L7/ o < bL-o2-f oooaf 7,
o 7 L ¢/ o Q bl b/~ cosl » 7

Tooe A7 A Lo *

*an[vA 9INTOSqYs

ZIh7° = 001 x [ueds) : (FZ57 (ueds) 10 + 40~ #33730 ueds uesy] = 33130 UOTITIGRIED

2@ = oo x [ueds] 3 [ {o192) 1D+ +33TIC 0197 uUEsH] = IFFIQ 0192
1 /A 14 o o bz -b/-F ooy 1
e - - L 7 o be-bs-F 204/ vl
7] 1 g/ o o b¢ -41-F coct £t
- - g7/ ~ 17 bl -H-F 2o pyT -
7] 7 21/ o o b - 9-F ool I
7 7 9%/ G 7] 6l-9-F oo ot
[ - /- ¢ o 7 bi-F-F oo/ p
/- / - Z 2/ o o b¢-9-F oo/ 8
- — g/ - g, &-TE ood 1715 1
7 o g7/ a X bl -S1-F oo a? 9
o . o g/ 7 I~ bi-s57-F oog) S
7] o &2/ c &7 b67-57-F =z 4 v
o o - ¥74 =4 &0 oL 57 £ oo/ €
1o- & gzl /0°- 60 b5 F 002/ z
- - gzr - - \N\ bl -S57- 5 P25/ PELTT
{o19Z-ueds) (uedsy) buypead {ox9azy) pujpead ajeqd pud uthoad *ON
13730 33710 ueds 33110 0132 sutlL 393
uoyTIRIQIIRD ueds 013Z v3eq

A%

zaautbulg

(4NOH Z) LJI¥A NOILVHEITYD OGNV 0H3Z

LA3NS VIV0 LSAL FONVWHOIMId HOLINOW

KVB 6017-1216

78




KVB

/e 2t B & 4 4 “ @4/
g -ddy/o9ddooy />- 268 o o oo
€E-L109 393ys e3eq  — eob - o bt-o02-f ooo/ 15
o oo o - bl -bl-§ zog/
. *aNTYA PINTOSAVY,.
“TZL]? = o001 x (ueds] : [JC7[ ° (ueds) ID + ¢ ¢ #3371Q ueds uesn] = 337Iq UQFILIQYTeD
T EFCTT = oot x [ueds] & [ s .7 (0x9Z) ID + IMWﬂWQWI »31371Q ©I3Z UedW] = 3IJTIQ 0132
£ - oob h - 2- J eoyy ST
o £ob ct = 2o4y Pl
LA Soh h- 5 - == p
po Z 204 _ o bl .61-€ oo/ /%5 2
o o0oF o 2- - eod/ 14
o o4 - e- ~ Cofy o1
e - o004 o o o4/ 6
e cob o o - eocy 8
- - ook - o bL-9-F cou PRI
S+ c2ob £+ 2 | . 9
ek L4688 o £- v ooy S
[ S68 ck £- * oo F/ b
b - cb 8 - 5 - v eos/ £
b - A - 2685 o (7] YV el z
- —- @4 - o bL-51-& oo J1945 1
{oxaz-uedsy (vedsy) mmﬂmﬁmm {caazy) mnﬂﬂﬂﬂm a3jeq PUl utbag *ON
1371q 33130 ueds 337110 o1az suryL 385
uoy3IRIqIIE) uedsg 132

PRIV Y S

aasuybug

\\\\..\%\\u\\\\\‘\ a2
(YNOH Z) LATY¥A NOLILVHAI'IVD dNV OddZ

JAJHS YIVG LS3L FONVWHOJHId HOLINOW

KVB 6017-1216

79




< z7 ¢ a vt/
L c 24 ‘ PN
L/ = - fo 0/
a -ddv/094400v — AN >z ey :
€C-LT09 323ys e3jeq et Y Ceas  AvwS
(o NN..\l\ ‘\u\\m. rLr...,n...\
o aniwA 9INTOSqY,
...N £ 5H ') =001 % [ueds) ¢ [ ;07 (ueds) 1D+ LSO’ #3370 ueds ueay} = 337IQ UOTIWAQETRD
* WYs, = 00T ¥ [ueds] : | {08z} 10 + «33TIQ ©33Z uealy)] = IFFIq 0197
) 7% 1 oo/ st
& TN ceOp/ vl
o’ JA mrw . ﬁunwuw\ £
— A 1%/73 <Y A TV
207 = T25 A coygl T
< L7175 Qo 9/ 01
0 o A, o¢n/ &
> o L2 QIZ7 8
4 _— L2/ 91/< oSGg] avus,
. 7%, oTZ 9
oy o- a7, cegi S
a /' - /4 o909/ v
o 74 A «<or/ €
L1 — o .m <o/ 4
— L24 - - V Va S /g o9/ Lavsi€ 1
(oaxaz-ueds) . (vedsy) buypeay (oaazy) butpeay 23eq pug uybag *oN
3310 ERASL ueds 13¥3d 0x9Z awtl 395
uoylevIqITe) ueds 0197 23eq
r__.\....u.\\“\\.\\\ M“w
(4NOH Z) LJTYa NOILVBAITIYD ANV OY3z
2e0uibug

LATHS YIVD LSIL AONVWHOIMId HOLINOW

KVB 6017-121¢

80




KVB

MNOw S Na /7V?'f/'

Engineer
MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (24-HOUR)

Colivdier Na. A&L.-%7?

Date Zerxro Span Calibration
and Zerc Drife Reading Drift
Time Reading (AZero) (After Zero Adjustment) (Aspan)
SS9 fooc . O - L& -
7-_[/." IreD 47, - 777 k]
Yk 0505 - 2 2246 2
S fopn 2 3 ~:7 2
e yre. 4 = 228 !
Vil ippe —2 -2 AN l
Sop locs Y - 5 220 Z
2-21 lo oo -2 - s %/

Zero Drift = [Mean Zero Drift* . /i

+ C.I.

{Zero) /.iﬁg']

+ [Instrument Span) x 100 = L(»& .

Calibration Drift = {Mean Span Drift* L L. +c.I.
i [Instrument §pan] x 100 = 7/,

—iheciute=Yalue

1

(Span) 22!

81

Data Sheet 6017-34
40CFRE0/App. B
/1777
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KVB

Engineer

MONITCR PERFORMANCE TEST DATA SHEET

2ERC AND CALIBRATION DRIFT (24~HOUR)

EC2  furslrims.

Cyd. W A4l /5820

Calibration Drift = [Mean Span Drift* /=7 + C.I.
¢ [Instrument Span] x 100 = 70 .

*Absolute Value
¥ ¢ﬁa/?é/2’lﬁgg? L O-FO%5 A25gs§g?

Date Zero Span Calibration
and Zero Drift Reading Drift
Time Reading {AZero) {(After Zero Adjustment) (Aspan)
Zf-78 oo O - /728 %% —
F4" 77 tece O o /2.8 g
279 sooe =i/ -/ 8.2 7.4
312778 toce & 0 /7.8 e
S E26  teoo O o /27.5— -,
71629 jeoc O o g ’. 4
I o9 1000 O o /28 o
22170 feeo O o) /75 &
Zero Drift = [Mean Zero Drift* L00(¢  + C.I. (Zero) o1&
¢ [Instrument Span] x 100 = 940 . o0&t L2

(Span) _o /& )
T Yo~

82

Data Sheet 6017-34
40CFRE60/APP. B
/1777

KVB 6017-1216




KVB ,
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZERO AND CALIBRATION DRIFT (24-HOUR)

B CE Jus?r
("y/ P AL S

Date Zero Span Calibration

and Zero prife Reading Drift

Time Reading (AZero) (After Zero Adjustment) (ASpan)
I a8 fege o - goo —
AT L A o e Gos~ 75"
21679+ 17 Goo o
31774+ ¥ 4 G0 7 i
sg.7a v O 0 872 -8
09 " g 78 go5 #s”
30 'O o 908 75
g P2r7e % g G4 ?Y

Zero Drift = (Mean Zero Drift* __ |, 7] + C.I. (Zero) _&.9! ]
: [Instrument Span] x 100 = _ 0.2 3,

Calibration Drift = [Mean Span Drift* £.19 + C.I. (span) LO )
+# [Instrument Span] x 100 = .39 .

*Absolute Value '

Data Sheet 6017-34
40CTR60/APP. B

7/1/77
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KVB |
Engineer

MONITOR PERFORMANCE TEST DATA SHEET

ZERQO AND CALIBRATION DRIFT (24-HOUR)

; Oz Jws?r

Date Zero Span Calibration
and Zero prifs Reading Drift
Time Reading (AZero) (After Zero Adjustment) {Aspan)
2./, -78 fodo O A4 927 ~
-:’,J-':- FELEErY §'Z-°- —‘O_?__
/. D g 60 - .17
ig e 2.2." -. o2
Socd e .1¢ - .¢7
L e 3.29 o
/= e FIRTE S A0 -~ .27
o L

22 X ) 7.7

Zero Drift = [Mean Zero Drift* + C£,1. (Zeroc) H
i+ [Instrument Span} x 100 = D”A' .

Calibration Drift = [Mean Span Drift* _ JJ/ _+c.I. (span) /3 £
# [Instrument Span] x 100 = _2, 4 7.

*Absolute Value

Data Sheet 6017~34
4OCFRED/App. B
7/3/17
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KvVB

Engineer
MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUOUS INSTRUMENTS

O ) 2
N /411:?///@(__

Date of Test MAR 2 O 1653

Span Gas Concentratien ppm

Analyzer Span Setting ppm

1 5 f seconds

Opscale 2 = seconds
3 577 seconds

Average upscale response 55— seconds

1 T3 seconds
Downscale : 2 2O seconds

3 &, O secends

Average downscale response €./ seconds.

System average response time (slower time) = <73~  seconds.

system average response slower time

. s . I
A deviation from slower ﬂ[average upscale minus average downscale] % 100% = 2; A

Data Sheet ©8017-35
40CFR6Q0/APP. B
/1777
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KVB

Engineer
MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUOUS INSTRUMENTS

c Oz /6%1;'{;;7(4

Date of Test MAQ T
I

Span Gas Concentration /7 —pam-
Analyzer Span Setting > -pé

\?

l 9/ J4 seconds
Upscale 2 3. f seconds
3 4T seconds

Average upscale response ¢ 7 seconds

1 =2 Z seconds

Downscale 2 ? v’ seconds
3 %7 seconds

Average downscale response _ 3. 4 _%.¢ seconds.

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

% deviation from slower average uoscale minus average downscale
= x 100% = /. (]
System average response slower time

Data Sheet 6017-35
40CFRE0D/App. B
/1N
86 XVB 6017-1216




KVB

Engineer
MONITOR PERFORMANCE TEST DATA SHEET

RESPONSE TIME FOR CONTINUQUS INSTRUMENTS

Date of Test h"{*.ﬁ 2 O 1979

Span Gas Concentration Yoo PPm

Analyzer Span Setting 7 pEt %%
PEEERE

1 Z 7 seconds
Upscale 2 g5 seconds
3 Z é seconds

Average upscale response 2. & seconds

1 74 seconds
Downscale 2 Z s seconds

3_S2z seconds

Average downscale response &£ ¢~ seconds.

System average response time (slower time) = 5.4~  seconds.

% deviation from slower _|average upscale minus average downscale x 100% = /7%
| system average response slower time —_—

Data Sheet 6017-35
40CFR60/App. B
/1/77
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MONITOR PERFORMANCE TEST

Oz /fustr.

Engineer
DATA SHEET

RESPONSE TIME FOR CONTINUCUS INSTRUMENTS

pDate of Test MAR 2 0 1979
%
Span Gas Concentraticn 7, 2 pEm
. .
"Analyzer Span Setting & ZZ3 p-pma

1 /¢ seconds

Upscale 2 /0 seconds

3 Z& o~ seconds

Average upscale response
1 9 seconds
Downscale 2 /O seconds

3 V] seconds

/ 0./ seconds

Average downscale response ‘Z v seconds.

System average response time (slower time) = 181

system average respconse

seconds.

Slower time

% deviation from slower u[average upscale minus average downscale] x 100% = Iﬁz’

88

Data Sheet 6017-35
40CFR60/App. B
/1/77
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CONTINUQUS MONITOR PERFORMANCE SPECITICATIONS
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PIRrOLMANCE SPEcTIcATION J-~PIaroz MANCE
RPECT 3 TD BPLOLFICATION TEAT FRO~
CIDULIS FO1 MONMTTORS OF BO» anp NOs
FIOM STATIONAKT SOUTRCES ™

1. Principle and Applicability,

1.1 Principle. The concentration of sulfur
dionide or orides of nitrogen pollutants Lo
stack emissiona s messuted by s cootiou-
ously operating emissicn messurement rfu-
tem. Concurrent with operation of the con-
tipyous monitoring syetem, the pollutant
concepntrat{ons are 1is0o messured with refer-
ence methods (Appendiz A). An average of
the continuous menltoriag syatem data is
computed for each reference method testing
period acd compared to determine the rels-
tive aceufucy of the continuous monitoring
system. Other tests of ths continuous mon-
itoring STstem ars also performed to deter.
mine callbratiop error, drift, and response
characteristics of the system,

12 Applicabtlity. This performancs Fpoéc-
{fication 18 spplicable to evalustion of com-
tinuous monitoring systems for mmeasursment
of nitrogen orides or sulfur dioxide poliu-
tants. These specifications contain test pro-
cedures, jnstallation requirements, and data
computation procedures for evalusting the
scceptabllity of the continuous imonitoring
systems.

2. Apparstua, '

2.1 Callbratiop Gas Mirtures. Mixtures af
known councentrations of pollutant gas In a
diluent gas shal] be preparsd, The pollutant
gar gball be nulfur dioxide or the appropriate
oxide(s} of nitrogen specified by parngraph
6 snd within gubparts. For sulfur diozide gaa
mirtures, the diluent gus may be air oF Ditro-
gen. For nitrie oxide (NO) gua mixtures, the
diluent gas shall be oxygen~free (<10 PRI}
nitrogen, and for nitroged dioride (NO,) gad
miztures the diluent gus shail be air. Concen~
trations of spproximatsly 80 percent and 20
percant of span are required. The §0 percent
gas mirturs s used to set and to check the
spaD and 13 referred t0 as the ypan gus.

232 Zero Gar. A gas certified by the mADU-
facturer to contaln less than 1 ppm of the
pollutant gas or amblent air toay be used,

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

2.4 Data Recorder. Amalog chart recorder
ot other suitable device with input voltage
rsoge compatible with abalyrer system out-
put. The resciution of the recorder's data
gutput ahall be yuficisnt to allow completion
of the test proosdures within this specifi-
cation.

2.5 Continusus monitoring systam for B8O,
or NOs pollutants as applicable.

1. Definitiona.

' 8.1 Continuous Monitoring Bystam. The
total equipment required for the detarmina-
tion of s pollutast gas concentration b a
source efipant, Contipuous monitoring FyYs-
tems consist of majar subsyrtems as followa:

3.1.] Bampling Interfsce. That portion of
AD eXxtractive contiduotls monitoring systam
that performs one or mure of the fcllowing
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operations: Acquisition. tranaportation, and
conditioning of & sample of the sourcs efly-
ent or that portion of An in-situ continuous
monitoring system that protects the analyzer
from tbe eSluent.

3.12 Analyzer. That portion of the con-
tinuous monitoring system which senses the
pollutant gas and generates & zignal output
that s a fupction of the polutant concen-
tration,

3.1.3 Data Recorder. That portion of the
contiouous monitoring aystem that provides
s permagent record of the output signal in
termas of concentration unita.

32 Span. The value of pollutant concen-
tratlon st which the contiaucus monitor-
ing system 1s set to produce tbe maximum
data display output. The span aball be set
at the copcentration apecified in esch appli-
cable subpart.

8.8 Accurscy (Relstive}, The degree of
correctuess with which the continuous
monitoring system ylelds the walue of g
concentration of & sample relative to the
value given by a defined reference method.
This accuracy 1 expressed In tarmas of error,
which 15 the diTerence between the palred
concentration messurements expressed as a
percentage of the meap reference value,

$.4 Callbration Error. The difference be-
tween the pollutant concentration indi-
eated by the continucus mmonitoring sysiem
and the kpown oconcentration of the test
g2y mixture,

1.5 Zero Drift. The change In the contitu.
ous monitoring syatem output over s stated
period of time of normal continuous operss
tion when the poliutant concentrstion at
the time for the messurements is Tero.

.3.8 Calibration Drift. The change in the
continuous monitoring rystem output over
a stated time pertod of hormal continuous
operations whes the pollutant coDcedira-
tion at the time of the measurements 18 the
same known upscale yalus.

3.7 Responuse Time. The time interval
from a step change In pallutant concentya-

tion at the input to the continuous mani-

toring system to the time 3t which 06 per.
cent of the correspording fAnal wvalue is
resched ag digplaysd on the ocontinuous
monitoring syem dats yecorder.

3.8 Operational Perind. A minirpum period
of time over which & Mewsurement SYsStam
is expectsd to operate Within cerisin per-
formance specifications without unsched-
uled maintanancs. repalr, or sdjustment. -

3.5 Btratification. A condition ldentified
by s difference 1o sxcess of 10 percent be-
tween the average cohcentration in the duct
or stack and the concentration at any polnut
more than 1.0 meter from the duct or stack
wall.

4. Installation BSpecifications. Pollutant
eontinuous toonitoring systems (8O, and
NO,) shall be installed at s sampling loca-
tiop where messurements can be made which
are directly representative (4.1), or which
can be correctad 50 a3 o be representative
{42) of the total emissions from the affactad
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facility. Conformance with this requirement
sball be accomplished s {ollows:

4.1 Efuent gnses may bDe masumed tO ba
nonstratied Uf & sampling location elght or
more stack diameters (equivalent diameters)
downstream of any air In-leakage B se-
letted. Thts sasumption and Aata correction
procedures under paragrapb 4.2.1 may oot
be spplled to sampling locations upstream
of an air prehester In & steam generating
facility under Subpart D of thia part. For
sampling locations where eMuent gases are
elther demonstrated (4.3) or may be ape
sumed to be nonstratified (elght diameters),
» point (extractive systerms) or path (in-situ
systerns) oOf average concentration may be
monitored.

42 For aampling locations where efluent
gises cannot be masumed to be nonstrati-
fied (less than eight dlameters) or have been
shown under paragraph 4.3 to be stratifisd,
results obtained musi be consistently repre-
sentative (e.g2. & point of averags cODCEntIR-
tino may shift with load changes) or ths
data geperated Dy sampling at a point (ex-
tractive systemsa} Or acToes & path (in-situ
systema) must be corrected (43.! and 433)
50 a3 to be representative of the total emis-
slons from the Afected fasllity. Conform-
ance with this requirement may be accoms
plished in either of the followilng ways:

4.2.1 Installation of s diluent continuous
monitoring system {O, or CO, as tpplicable)
in accordance with the procedures under
paragraph 43 aof Performance Specification
3 of this appendix, lf the pollutapnt and
diluent monitoring systems are not of the

App.B

same type {both ertractive of both lo-situ),
the extractlve gysiem roust use a muwtipofnt
probe.

122 Installstion of extracilve pollutant
monitoring systems using multlpolot sam-
pling probes or 1o-situ pollutapt monttoring
systemas that wample or rHie® emissions which
ara consistently representative of the total
emissiona for the eniire cross sectlon The
Administrator may requlre data to be sub-
mitted to demonstrate that the emissions
sampled or viewed are consistently repre-
aentative for several typical facilllty process
operating conditiona. .

43 The owner or cperator may perform a
traverse to charscterize any stratifcation of
eMuent gases that might exint |k & stack or
duct. If no stratification ix present, sampling
procedures under paragraph 4.1 may be ap-
plied even though the eight diameter criteria
is not met. :

4.4 When single point sampling probes for
extractive systems are {fatalled within the
stack or duet under patagraphs 4.1 and 42.1,
the sample may hot be extracted at any polat
less than 1.0 meter from the stack or duct
wall. Multipoint sampling probes installed
under paragraph 422 may be Jocated at any
polnts necessary to obtain consistently rep-
resentative samples.

-5, Continpous Monttoring BEE Per-
formanca Specifcations, '

The continuots mMOLILOring system shall
meet the Performance specifications in Table
3-1 to be conxidered acceptable under this
method,

Tantx 2-1.—Ferformance specifications

Poomaer

Specificution

1. Aeparscy

2 Calibration ermur!

L Zerodrift 2 M)

Callbraton drilt (34 b) !

7. Response time

LG ) pariod

5£mt nf the mean valoe of the reference mathed tast

{1y

< 5‘!::1 of sach (50 pet, 90 pet) aalibrution gas mistars
vaiye.

2 pet of span
Do.
28 Da.d
pol. of P
18 mip madimem,
183 h mirsmum,

¥ Zxpresed a0 suro of sbaoluws mean value plas 83 pet anddencal ntarva) of s ssries of tate

6. Performance Specification Test Proow-
dures. The following tast procedures shall e
used to determins conformance with the
requirements of paragraph 8, Por NOs an.
alyzers that oxidiza nitric oxide (NOQ) to
nitrogen dloxids (NO,), the response time
tast under paragraph 4.3 of this method ahall
bs perfarmed usng nitrie oxide {NO) span
gus. Other tests for NO, continuous mositor-
iag systems under paragraphs 8.1 and 8.3 and
all tasts for muifur dioride systems thall be

“performed uaing the poliutant span gas spe-
cifiad by each subpart. -

‘8.1 Calibration Ervror Test Procedure. Bet
up and callbrate the camplete continucus
monitoring system sccording to the manu-
facturer's writtan tostructions, This may be
accomplished sither in the Iabaratory or tn
the teld. :

-8.1.1 Calibration Oas Anslyses. Triplicats
sualyses of the gas mixtures ghall be per-
formed within two weeks prior to use using
Reference Methods 8 for 80, and 7 for NOw
Analyzs each calfbruilon gas mixture (50%.
0% ) and record ths results on the exampls
sheet shown In Pigure 3-1. Each sample tast
result must be within 20 percent of the aver-
aged restit or the tests ahall be repeated.
This step may be omitted for non-extractive
monitors where dynamic calibration gas miz.
furea are not uaed (0.12),

812 Calibration Xrror Test Procsdurs,
Make & total af 153 nonconsecutive measure-
ments by alternately using Taro gas and esch
callbration gss mixture concentration (ef.
0%, 50%, 0%, 90%, 50%, V0%, 50%, O,
w"e)). -
ng aypiemma thts ien-pioosdurs.manbhe Dar-
faraed-bHY oKl Ry WO af-urs L libration FLe
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cella whose concentrations are certified by
the manufacturer 1o be functiccally equlve-
lent to these gas concedtrations, Coovert the
contlouous monitoring system output read-
ings to ppm and record the resulta on the
example sheet sbown 1n Figure 2-2.

03 Pleld Test for Accuracy (Realative},
Zero Drift, and Calibration Drift. Inatall and
operate the contipucus menitoring system 1o
sccordance with the manufscturers sTittan
iostructions and drawings s follows:

6.2.1 Conditioning Period. Offset the eero
setting at least 10 percent of the span 80
that Degstive zerc drift can be quantified.
Operats the system for ano loitisl 188-bhour
conditioning period In hormal opersting
manner.

622 Operational Test Period, Operats the
eontinuous monitoring syslem for an sddie
tiopal. 188-hour period retaining the Lero
¢Tset. The system shall monitor the source
effitent at all times except when betng
raroed, calibrated, or backpurged.

8a23.1 b [t Ta L2
For continuous monitoring systems amploy-
ing ertractive sampling, the probe tip for the
continucus monitoring system and the probe
tip for the Reference Method sampiing train
should be placed at adfacent locations in the
duct. Tor NO, contiaunous monitering eye-
tems, maks 27 NO; concentration measurs-
ments, divided into nine sets, usng the ap-
plicable reference method. No more than one
sot of tests, consisting of thres {ncdividual
measuroments, shall be performed 1o any
ane hour. Al individual measurementa of
each set ghall be performed codcurrently,
or within s three-minute interval and the
renults averaged. For 80, continuoua mond-
toring systems, make nine 50, concentration
measurementa using the applicable reference
method. No fmore than ons Mmeasurement
ahall be performed in any ons bour. Record
the reference method test data and the con-
tiauous monitoring system cohcentrations
ﬁ the example data sheet shown in Figure

6223 Feld Tert for Zero Drift and Cali-
wration Drift. For extractive syitems, deters
mine the values given by zero and span gud
pollutant concentrations at two-hour intar-
vals until 15 sets of data are obtainsi, For

-n X7 ze
value. may bede y
)] ro-condition—that-proxides -

produsing sz
%gswmuumnﬂfm
- glpctibnTreireTitry- Ancluding. the
adlation sQuT-And-—dstector—amenblp—gr
by—insertin,

bration gns
pells and computing the
ta.

8T0 point from the
Gpacals—Ineasuremen Ir-tiryr-istter-tach«
giqus s nsed s graph{si—must -be-retained
by_ihe -owner -Or-operatcr-for sith TneastreT
“ment syviem that shows the relstionstip bew—
twean-the —upscale~mearDFments—snd the
* paro point. _Tha span -of -ths syytamn shall be
checkad by using s_callhration gas oall-eer-
fed by the mmanufasturer—io-be-function-
ally equivalent to-560 percent of Fpan GIDOBD-~
Jration. Bocord ths zaro and span messUIe-

Jile 40—Protection of Environment

meata {or the computed zerp drift) on tha
esample data sheet shown in Figure 3.
The two-hour periods over which measure-
tments are conducted need nat be consecutive
but may not overiap. All messurements Ie-
quired uonder this paragropb may be cob-
ducted copcurTent with lests under para-
graph 8.24.1.

8223 Adjustments. Zero and ecallb o
corrections a ad i3 =d ool
k. 23-Four {ntepvals or at such &horter in-

tervals s the DaAnufscturer's written o
structions specify. Automatic correcilona
made by the measurcment system without
operator iotervention or lnitistion are allow-
able at any time. During the entire 188-bour
operational test period, record on tbe ez
ample sheet shown 1o Figure 35 the values
given by rero and span gus pollutant can-
centrations befors and aftsr sdjustment at
24-hour iptervals

8.3 Field Test for Besponas TLme.

6.3.1 Beope of Test. Use the eniire continu-
ocus moniltoring system as installed, including
tample trapsport lines If used, Flow rates,
line dinmeters, pumplng rates, pressures (4o
pot allow the pressurized calibration gas to
change the normal operating pressure in the
sample llne), otc., aball be st the pominal
values for normal operation as specified in
the manufscturer's written lnstructions. If
the anaiyzer is used 10 sample more than one
pollutant source (stack), repest this test for
each sampling polnt.

4.3.2 Rasponss Time Test Procedurs. In-
troduce taro gas iato the coptinuous monl-
toring system sampling interfacs or as close
to the sampling interface as possible. When
the system output reading bas stabilized,
switch guickly 10 a Xnown concenirstion of
pellutant gas. Record the time from concen-
tration switching to 85 percent of £oal stable
response, Por pon-extractive monitors, the
highest svailable calibration gas concentrs-
ton shall be switched ihto and out of the
sample path and response tines recorded.
Perform this test sequence three {3) fimes

[ e results of each test on the
ezample sheet shown In Pigurs 3-8,

7. Calculations, Data Anslysis and Report-
ing.

7] Procedure for dstermination of meas
values and confidence intervals.

7.1.1 The mean value of & data sot b
ealculated according to equation 3-1.

. 1.2
"'"'2 X
=i Equation 2~1
v ; ! valus of the messuraments,
= 1 ue 6 m

"=%a individual ralusa,

 g=mean value, snd '

o=number of data potnis.

. T12 The 03 percent mafidence lnterva
(swo-aided) ls calcniated according to equa-

Hon 3-2: ]
VR(E19) - (2z P

Cle=—
Equation 2-2

=T
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where:
ILxi=sum of all data points,
t.m=t, —a/2, and
C.l.s=95 percent confidence {aterval
estimate of the average mean
value,
 Values for +975
-] LS4}
L S - 12708

XH
|

HEEE

F5l

BRPRERRR PR e
[

oy
Eg

Thas values 1o this table are already cor-
rected for n-1 degrees of freedom, Use n
equal to the aumhber of samples as dats
pointa.

73 Data Apalyss and Reporting.

732.1 Accuracy {Relative). For each of the
aine reference method test points, determine
the average pollutant concentration reported
by the continuous monitoring system. These
average concentrations shall he determined
from the continyous monitoring system data
recorded under 722 Dy integratihg or avers
aging the pollutant conceptrations over each
of the time Llotervals concurrent with each
reference method testing period. Before pro-
ceeding to the Dest step, détermine the hasis
{wet ar dry) of the continuous monitoring
systemn dita and reference method test data
concentrationa. If the bases are not con-
dstant, apply & motsture corTection o either
reference method concentrations or the con-
tinuous monitoring systern cobcentrationa
3 Appropriste. Determine thes correction
factor by molsture tests concurrent with the
reference method testing periods, Report the
molsture test meihod and the COrTectlon pro-
cedure employed, For each of the nine test
runs determipe the dAlference for each tast
o by subtracting the respective reference
method tast cobcentrations (usz average of
tach set of thres measurements for NOs)
from the continuous monitoring system (nte-~
gratad or averaged concentrations. Using
these data, compute the mean differsnce and
the 93 percent confidence 1ntaryal of the dif-
ferences (equations 3-1 and 3-2}. Accuracy
is reporTied as the sum of the absoluts ralys
of the mean difference and the 95 percent
confidence Ilnterval of the alfferences ex-
preased &k & percentage of the mean retfer-
eoce method vajus. Uss the example ahest
shown o Figure 3-3.

/ 723 Callbration Error. Uszg the data
from paragraph 4.1, subtract the messured
poliutant concentration detertiined under
paragraph 8.1.1 (Figure 3-1) from the valus
4bown by the continuous monitoring systam
for esch of Lhe Ave readings a: each con-

cenitration messured under A.1.2 (Pigure 3-2).
Cailculate the mean 0f these difference values
and the 95 percent tonfidence Intervals so-
cording to equations 2-1 and 2-2. Report the
calibration error (the sum of the absolute
value of the mean diference and the §5 pere
cent confidence nterval) as » percentage of
each respective calibration gus concentra-
tlon. Use example sbeet showd 1 Plgure 3-2.

7233 Zero Drift (2-hour). Ustng the zero
conc¢entration values measured each two
houts durtng the field test, calculate the Qif-
ferences between consecutive two-hour read-
1Dgs expressed in ppm. Calculats the mean
ditference and the confidence interval using
equations 2-1 and 2-2. Report the zero Arif:
as ithe sum of the absolute tmean value and
the confidence Ipterval as a percentage of
span. Use example sbheet shown in Plgurs
3-4. :

Ta.4 Zero Drift {24-hour). Using the zero
concentration values mensured every 24
hours during the feld test, calculate the dif-
ferences between the zero point after gero
adjustment snd the zero value 2¢ hours later
Just prior to zero adjustment. Calculats the
mean value of theset poinis and the confi-
denecs interval using equations I-1 and 2-3.
Report the zero drift (the sum of the abso-
lute mean and confidence interval} as a per-
centage of span. Use ¢xample iheet showh 1D
Mgare 3-8 :

735 Caltbration Drift (3-hour). Using
the calibration values obtaineg at two-hour
intervals during the flald tasi, calculate the
differences between consecutive two-bour
readings expressed a3 ppm. These values
should be corrected for the correspogding
zero drift during that two-hour period. Cal-
¢ulate the meao apd confidence Ilnterval of
these corrected differshce falues using squa-
ticns 1-1 and 2-2. Do not use the differanices
between non-consecutive readings. Raport
the calibration drift as the aum of the abso-
luts mean and confidence interval as s per-
centage of span. Use example gheet shown o
in Figure I-4.

72.4 Callbration Drift (324-hour), Using
the calibration values measured every 24 -
hours during the feld test, calculate the dif-
ferences between the calibration concentra-
ton reading afier zero and calibration sd-
justment, and the cAllbration coocentraiisn
reading 34 hours Iater after zerp adjustment
but before calibration adjustment. Calculate
ths mean value of thess differsnces and the
confidence interval using equations 3-1 and
3-2. Report ths calibration drift (the sum of
the sbsoluts mean add confidence interval)
as & percantage of span. Uss the exampls
abeat sabown in Pigure 3-8, .

7327 Responss Time. Using the charts
from paragraph 83, calculats the time inter-
fal from concentrsticn switehing to 95 per-
ocefit 1o the Anal stable value for ail opscals
and downeeals tests. Report the mean of the,
thres upscals test tirnes and the mean of the
three downscals test Uimes. Thes two aver-
age times should not differ by more than 18
percent of the alower Hme. Report the alnwar
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time as the system responss time. Tse the ox-
amples sheet shown 1o Figurs 2-6.

72.8 Operational Test Pertod. During ths
168-hour performance 4nd operational wst
period, the continpupus monitoring system
shall not require any corrsctive aintenance,
repalr, replacement, or adjustment other than
that ¢learly specifed as required o the op-
eration wnod maintenance mapuals as routine
and expected duriog & aze.week period. I
the conliouous MmOomitoring systam operates
within the specified performsnce parameters
and does not require corrective matntenance,
repair, replacetment or adjusiment other tban
at specified above duripg the 168-hour test
period, the operationsal period will be success-
fully concluded., Fallure of the continuous
moaitering system to meet this requirement
ahall eall for & repetition of the 188-hour test
period. Portions of the test which were satls-
factarily completed need not be repeatad.
Pallure to mee: any performanca speclfich-
tions shal call for & repe:ition of the one-
week per{ormanct t&st period and that por-
tion of the testing wbich is related to the
faZled specification. All maintepance and ad-
justments required shall be recorded, Cut-
put readings shall be recorded befors and

" after all sdjustments.
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Calibration Gag Mixture Datz {From Figure 2-1)
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Figurs 2-2, Calibration Error Determination
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Date 2ero Span Calibration
&nd 2erp Drift Reading Orift
Tine Reading {sZero) (After zero acjustment) {sSpan)

Zero Orift = [Mean Zero Drifer + C.1. {Iem) B
¢ [Instrument Span] x 100 = .

Calibratfon Drift = [Mean Span Drifte o L.1. [Span) I
¢ [Instrument Span] x 100 = .

® Absolute value

Figure 2-5. Zero and Calibration Drift (24-hour)
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Cate of Test

Span Gas Concentration pot
Analyzer Span Setting P

tdeviation from slower

1 seconds

Upseale 2 seconds

2 fecsnds
Average upscale respome seconds

1 saconds

Downscale 2 seconds

J 3 seconds
Average downscale response tgconds
System average response time (slower time) = seconds.

system average response

- Everaue upscale minys averace downscal

slower time

':lzmc:- .

Figure 2.5,

Perfo Janatran 3—Performancs
.p'.?!ﬂ"nt%om and specification test prooe=
dures far montiors of OO, and O, fram ata-
t1ODAry sources.

1. Principle and Applicabllity.

1.1 Pripciple. EMudnt gases Are continue-
ously mampled and are analyred for carbon
dioxide or orygen by a continuous monitors
ing aystem. Tests of the system are performed
during s mioimum operatiag period to dater-
mins Earo 4rift, calibration arift, and re-
Sponse time charscteristics,

13 Applicability. This perfarmance speci-
ficaticn 1s applicable to evaluslion of con-
tinuous monitoring systems for measurement
of carbon dloxide or oxygen, These specifica-
Hons contaln test procedures, installation re-
quirements, and data ocomputation Prooss
dures for evaluating the stcaptabllity of the
contipuous monitaring systems subject to
approval by the Administrator. Bamplng
may include sither extractive or DOR-eXirace
tive (in-aitu) procedutres.

4. Apparstus.

331 cContlnuous Monitoring Systam for
Carbon Dioxide or OXygen.

23 Calibration Oas Mirxtures. Mirtury of
known concentrations of earbon dioxids of
oxygen io nitrogen or alr. Midrange snd 90
parcent of span carbon disxide or oXyged
goncentrations are required. The 00 percent
of span gus mixture s t0 be used to set sand
check the analyrer span and is referrsd to

Response Time

a4 span gas. For oxygen analyzers, If the
span la higher than 31 percent O, ambtent
Alr may be used in place af the 00 perocant of
apan  calibration ges mizturs. Triplicats
aDalyses of the gas miixture {except smbient
alr) iLhall be performed withio two wesks
pricr to use using Reference Method 3 of
- thls part.

.. 3.3 Zero Gas. A s containing leas than 100
PPm of carbon dioxide or axygen. L.

34 Data Recorder. Analog chart recorder
or other suitable devica wildh input roltage
range compatible with analyesr systam oute
put. The resofution of the recorder’s dats
sutput shall be suficient to allow completion
of the test procedurws within this spectfica-
tion,

3, Definitions.

8.1 Continuous Monitoring System. The
total eguipment required for the detarmina-
t102 of carbon dioxide or oxygen in & given
sourcs ¢flusnt. The system conilsts of three
major subsystems:

8.1.1 Bampling Intarface. That portion of
the continuous monitoring systarn that per-
forms one or more of the following opers-
tions: Delipeation, acquisition, trausporta-
tion, and conditioning of & mmple of the
sourcs euent or protection of the analyzer
from the hostils aspects of the sample or
sourca savironmaent.
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$.1.3 Analyrer. That pertion of the ooD-
tinuous monitoring system which scases the
pollutant gas and generates & signal output
that 18 & function of the poliutanil cooced-
trstion.

313 Data Recorder. That portion of the
continuous monitorisg symem that provides
s permanent record of the output aigaal In
terms of concentration unita.

32 Span. The value of oxygen or carbon di-
oxide concentraticn at which the conttnuous
monitoring system is set that producas the
mazimum dats display ocutput. For the pur-
poses of this metbod, the spAD Ahall De st
5o less than 1.5 to 35 times the pormal car-
bon diozide or oormal ofygen concentration
in the stack gas of the aCocted facility,

33 Midrange. The value of oxygen or Car=-

bon dioxide concentration that (s represenis~
tive of the normal conditions in the stack
gas of the affected facility at typical operat-
ing rates,

3.4 Zero Drift. The change In the contin-
uous monitoring system output over s statad
period of time of oormal contlouous opers-
1100 when the carbon dioxide or oXygen cod-
centration at the time for the Messuroments
s zero.

35 Callbration Drift. The change in the
continuoys monitoring systam output over &
stated time period of normal continucus op=
eration when the carbon dloxide or orygen
continuous monitoring system ls measuring
the conoentration of FPaD gas.

3.8 Operational Test Period. A minimum
period of time ovar which the conilnuous
monitortag system is sxpectad to oparsts
within certain performmance #pecifications
without unschedulsd mAlNtaAnancs, repalr, or
sdjustment.

3.7 Remponss time. The time {nterval from
» step change ln concentration at the tmput
to the contipuous monitoring system to the
time at which 96 percent of the correspond~
ing fnal valua is displayed cn the continucus
monitoring system data recordar.

4. Instaliation Bpecification. .

Oxygen or carbon dioride codtinuous mon-
itoring systams shal! be installsd at a loca-
tion whetrs messurements are dirgttly TopPT=
sentative of the total esfiluent from the
affected facility or representative of the same
efiuent sampled by s 80, or NQ, continuocus
monitaritig system. This requirement sball
be complied with by ume of spplicable re-
quirementa in Performanca Bpecification 3 of
this sppendix as follows:

4.1 Installation of OTIygen or Carben Di-
oxide Contisuous Monitoring Systetns Not
Tsed to Convert Pollutant Data. A sampling
location shall be selected ln acoordancs Wwith
the procedurss under paragraphs 431 or
423, or Performance Specification 3 of this
appendiz,

43 Installstion of Oxygyn or Owrbon Di-
axride Coptinucus Monitoring Systams Used

100
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to Convert Pollutant Continuous Monitoring
Bystem Data to Units of Applicable Btand-
arda, The dluent continuous moglitoring sys-
tem (OXygen or carbol dioxide} shall be in-
stalled at a samplizg location where messure-
menta that can be made are represcntative of
the effuent gasea sampled by the pollutant
continuous mopitoring system(s}. Conforin-
ancs with this requirement may be sccom-
plished in any of the following ways:

43.1 The sampling location for the dijuent
aystam shal] be near the sampling location for
the pollutant contiouous moaltoring system
such that ths sams approfimsate point(s)
(extractive systems) or path ((n-siti sy¥-
tems) in the croas section 8 sampisd ar
Tiowed,

422 The diluent and pollutant continuous
rmonitoring systema may be iostalled at dif-
forent locations if ths efflueht gases &t both
sampling locaticons ars ponstratified as detar-
mined under paragraphs 4.1 or ¢.3, Perfarm-
sdca Bpecification 3 of this appendiz and
thare 1s po in-leakage occwrring betwoen tne
two sampling locations. If the cfuent guses
are stratified at sithar location, the prooe-
dures upder paragraph 433. Performance
Bpecification 3 of this sppendix ahall be usad
for installing continucus monitoring systams
at that location.

$. Continuous Monitoring System Ferform-
ance Bpacifications.

The continuous monitoring systam ahall
meat tha performancs specifications in Tabls
8-1 to be considered sccrptabls under this
method. '

8, Performance Opecification Test Prooe-
dures.,

‘The following test procedures shall be uaad
to determine conformancs with the require-
ments of parsgrsph ¢. Dus to the wide varia-
tion exiating Lo anslyzar desigos and princi-
ples of operation, thess procedures are not
applicabls to all apalyzers. Where this ocours,
alternative procedurse, subject to the ap-
proval of the Administrator, may bo sme
ployed. Aoy such alternstive procedures must
fulfill the sams Durposss (verify respodss.
darirt, and sccuracy) as ths following prooce-
durms, and must clesriy demoostrate oon-
formance with specifications in Table 3-i.

6.1 Calibration Check. Extabliah a calibra-
tion curve for ths continuous mounitoring
mystetd using coro, Midrange, Ald span OOD-
cantratinon plo?t:::r- Verifty that the e
sultant curve yrer resding comparsd
with the calibration gaa Ynus i5 consistant
with the sxpected reponse curve as describod
by the analypsr mafufacturer, If the wk.
pectad responss curve s 0ot produced, addi-
tional calibration gws mesasursments ahall
be made, or additional stepw undertaken to
vorify the sccuracy of the response curve of
the anslyzer.

$2 M™ald Test for Zero Drift and Call-
tration Drirt. Install and oparuts the oon-
tnuous monitoring system i acoordance
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with the manufacturer’s written toatructiona
and drawings as follows:

Tasre 3-1.—Performance specifications

Paremder Specification
LZarodrf (28) ! eesuuenn 0.4 pet Qear S0
2. Zerg drift (34 B) 1 oeeeoann 208 pet O or COx
1 Calibradoo dnft (2 8. 0.4 pet G or COn
. Callbration dnft (24 B} 1. <0.5 pet Qror COs
8. Oparsdonal period . ...... 185 b minimom.

8. Response ome. ceaeaooue 10 mia

1 E1pressed as sum of absosite mean valus pls 95 pet
eotfidencs inwrval of & series of lests.

821 Conditioning Period.” Offset the zero
setting at least 10 percent of span so that
oegatlve zerp drift may be quantifed. Oper-
ate the continuous wmonitoring systam for
an lnftial 183-bhour conditioniog period in &
normal operatlonal manner.

822, Operational Test Period. Operats the
continuous monitoring system for an sddli-
tionsl 188-hour period malotainiog the zero
offszt. The systemn ahall monitor the sourca
efuent at All times excrpt when being
zaroed, calibrated, or backpurged.

8.2.3 Field Test for Zero Drift and Callbra-
tion Drift. Determipe the values given by
zerp and midrange gas concentrations st two-
hour intervals until 15 sets of data are ob-
talned. For non-extractive contibuocus moni-
toring systems, detzrmine the rsro value
given by s mechanically produced Eero con-
dition or by computing the zero value from
upscale messurements uslng calibrated gas
cells certified by the manufacturer. The mid-
range cbecks shall be performed by using
certified calibration gas cells functicoally
equivalent to lees than B0 percent of span.
Record thess resdings oty the esampie sheet
shown in Figurs 3-1. These two-hour periods
need not be consacutive but may not overlap.
In-situ CO, or O, analyzers which cannot be
fAtted with & calibration gas cell may be call-
brated by altarnatlve procedures scceptable
t0 the AdministTator. Zero and calibration
correctiona and adjustments are allowed

only st 24-hour intervals or at such aborter

intervals as the manufssturers writtzo in-
structions specily. Automatic corrections
made by the continuous monitoring systam
without operstor intarvention or initiation
are allowabls at any tims. During the s~
tirs 188-bour test period, record the values
given by zero and span gas concentrations
befors and after adjustment at 24-bour In-
Htarnh in the example shest abown {n Figurs

8.3 Fisld Test for Responss Tims.

€31 Scops of Test.

Thiz test shal! be accomplished using the
tontipuous monitoring systam ws installed,
incfuding sampls transport iUnes if used
Flow rates, line diametsrs, pumping rates.
pressures {do not allow the pressurized calls
braticn gus (0 change the normal opsrating
pressure 1n the sammpls lins), etc., aball be

101
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at the pominal values for normal operation
a8 speciled in the mapufacturer's written
instructions, If the anaiyzer is used Lo sample
more thap one source (stack), this test shall
be repeated for each sampling polnt.

6.3.2 Response Time Test Procedure.

Introduce zero gas {oto the contlnuous
menitoring system sampliog interface or as
close to the sampling interface as possible.
Whaen the system output reading bas stabl-
lzed, switch quickly o & ENOWD concentra-
tion of gas st PO percent of span. Record the
time from conceptration switching to B3
percent of Oaal stabla response. After the
sfstem respoose has stabllized at the upper
level, switch quickly to s zero ges. Record
the time from copcentration switching to 85
percent of fina! stable response. Alterna-
tively, for oonextractive continuous monitor-
tog systems. the highest available calibration
g8s concentration sball be switahed into and
out of the sample path sod response times
recorded, Perform this test ‘sequence Lhfee
{3) times. For each test, record the results
on the data cheet gshown o Flgure 33,
m'l’. Calculations, Dats Analysis, and Report-

E-.

7.1 Procedure for determination of mean
values and confidence intervals.

7.1.1 The mean value of & data set s cal.
culated sccording to equation $~1.

1 -

Fm=Dx
, 2921 ' Equation 3-1
whers:
ry=abeolute value of the measurements,
I =sum of the individual values,
x=mean vaiue, snd
n=number of data points.

73.1 The 05 percent confidesce interval
(two-sided) ia calculated according to equa-

tion 8-2:
vn(fxr’).—(f.x.)'

C.lym—o28
Equation 3-2

evo—1

whers:
IX=sum of all dats points,
'\ STE=2,—=/2. and
Cl,=95 percent confidencs intarval es-
timates of the averags msan valus.

Valuss for 1375
toT8
12. 708

OB OnaMGY
o
3
o

18 a.131
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The values Lo this table are alresdy corrected
for D=1 degrees of freedom. Tse o equal i@
the number of samples as datla polnts.
72 Dats Analysis and Reporting.
72.1 Zero Drift (2-bour). Using the zero

conceptration values measured each iwo,

bours durinog the field test, calculate the dif-
ferences between the consecutive two-hour
readings expressed 1o ppm. Calculats the
mead dlfference and the confidence Loterval
using equations 3-I1.and 3-2. Record the sum
of the absolute mean velue adnd the confi-
dence interval oo the data sheet shown In
Figure 3-1.

722 Zero Drift (24-hour). Usiag the cero
concentralion values measured every M4
hours during the Geld test calculate the dif-
ferences between the zero point afier gero
adjustment and the rero value 24 bours
|ater just prior to zero adjustment. Calculste
the mean value of these points and the cobn-
Adence intzreal ustng eguations 3-1 and 3-3.
Record the zerp drift (the sum of the ad-
soluts mesn and confidence interval] on the
data sheet shown in Pigure 3-2.

723 Callbration Drift (3-bour). Using the
ealibration values obtalped as two-hour lo-
tervals during the fecld test, calculata the
differsnces Dbetwesn consecutive two-bour
readings expressed as ppm. These values
should be corrected for the corresponding
gero drift during that two-hour period. Cal-
culate the mean and confidence interval of
these corrected difference values using equs-
tions 3-1 and 3-2. Do not use the differsnces
betwesn non-consecutivs resdings. Record
the sum of the absclute mean and ctonfl
dence interva) upon the data sheet abowd
in Mgure J-1.

T2.4 Callbration Drift (34-hour). Tsing the
calibration values measured avery 34 hours
during the fleld test, calculate the differs
snces batwesn the calibration concentration
reading after zero and callbration adjust-
ment aid the callbration concentration read-
ing 24 houra later after zerc adjustment dut
before calibration adjustment. Calculata the
meanl valus of these cdifferenices and the con-
fidencs interval using equations 3-1 and 3=3.
Racord the sum of the absaluts measn and

" repalr,
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confidence tnterval on the data sheet shown
1o Figure 3-2.

125 Operatiopal Test Period. During the
188-hour performance snd operational tast
period, the continuous monitoring aystem
sball Dot receive any correciive Malnienance,
replacement, or adjustment other
than that ciearly specified as required o the
rosnufacturer’s writtzn opersiion and main-
tepance mapusls ms routine and expecied
during s coe-week peried. If the continuous
monitoring system operates within the apeci-
Bed performance parameters a2d does not re-
quire corrective malptenance, repalr, replace-
ment or adjustment otber than as specified
above during the 188-hour test period, the
operational pericd will be successfully con-
cluded. Pallure 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 satis/actorily
completed peed not be repested, Pallure to
meet aDY performance specifications shall
call for a repetition of tha one-week perform-
ance test period and that portion O the test-
ing which is reisted to the falled gpecifica-
tiop. All maintenatce and adjustments re~
guired ahail be recordsd. Cutputl readings
shall be recorded before and after all ad-
Justments,

7.2.6 Responss Time. Using the data deval-
oped under parsgraph 63, calculats the time
interval from concentrstion switching to 96
percent to the Snal stabls valus for all up-
scalo aDd downscale teats, Repors the uean of
the three upscale tast times and the msan of
the three downscale tost times, The two av-
erage times ghould not difer by more than
15 percent of the alower time. Report the
slower time as the systes respolsa timae. Ra«
cord the results on Figure 8-3,

8. References.

8.1 "Performances Specifcationa far Sta-
tionary Soures Monitoring Systema for Gases
and Viible Emissiona,” Environmental Pro-
tection Agency. Research Triangle pPark N.C,
EPA-850/3-T4-013, January 1074,

82 "Expertmental Btatistics,” Department
of Commerce, National Bursan of Standards
Handbook £1, 1883, pp. 311, Dparagraphs
=3.1.6
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Eu_ lere Span alibritiom
Bat Tim lero orift Soan ot Orife
Mo, Begin  End Batsy Aeading {alere) Reading (aSpan} Taspan-aZero)
1

2
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Ear.e iero Span Calibration
nd lero Drift Reading brift
Time Reading {aZero} (After zero adjustment) {a5pan)

Pero Drift = [Mean Zero Drift* + C.1. (Zero) ]

Cal{bration Drift « [Mean Span Orift* + C.1. (Span) ]

= Absolute valye

Figure 3-2. Zero and Calibration Drift (24-hour) I
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Dats of Test

Span Gas Concentration

Analyzer Span Setting
1.

Upscale 2.
3.

R éavatey frem slower |
ystem average response

ppm
ppm

seconds

|

seconds

seconds

Average upscale response seconds

1. seconds
Downscale 2. seconds
3. seconds

Avarage downscale response seconds

Kystem average response time (s1cwer time) = s econds

average upscale minrus averzas dewnscale

siower time

—p‘-—.

x 100%

Figure 3-1. Response

[40 PR 48259, Oct. 8, 1975; 40 FR 59204, 59205, Dec. 22, 1975, as amended at 43 FR 8937,

Jan. 31, 1977]
& Arrows C-Drrmmupunox or Ewxcon Rura ) ] By+EBy... +Es
L i, 5-3; B-BtB B

11 The hllo-:r mathod shall be owed to determine

® W AD existing .

(oeility resulted 1o an iocrease in the emiszion rate to the
simespbers, The metbod used 1s the Stadent’s ¢ tast, wrhere:

eommenly ued (0 maks iferefoes frem mmall mmplas. E(=Emision rata for the ¢ th ron.,

2. Duia.

a=-gomber of rans

(1)

21 Tach umirtion text shall coasist of » rans (cepally 13 Cuicnista tbe mmpls varlanm, 53, for sach set of
Lhres} which nce w eynission mates, Thm two eta of . '
stnisxion nmwupndnmrlud. ons bafore and one anter the data uaing Equasian 2
change, tbe two sels being of squal sise.

Appendiz A tothis shail be used 0 socordance with fum |
tha dores numﬂcd in ths spplicabls subpart both S -

_ L} L] 1
R e e s Srethods o 25 (B—Ey :21‘, E.’-(Q Ei) / n
prooe
befors and siter the change Lo oblaln ibe data 2)

n—1

23 Wheo uSing conlinnous monitars, the {scility shall be
operatad as {f & manyul emission last wers being pet.
formed. Valld dats usiog the s veraging time which would 1.4 Calculate i pooied wetimats, & udng Zqus

be required L[ 3 maous] emission st wers beiog oo
dnaﬁ:muh

ased.
& Procedure,

41 Sghacripts & aod b danote prechange and posts

sbange respecti vel

n—1

Y.
3.2 Calcuists the arithmetic mean emission rata, ¥, for

each art of data yuing Kquation L

too 4
5 _[(n.-—n SJ+(n.—1) S
’ notn—2

(

T

(3}

13 Calenista the tast statisue, {, taing Lquation &
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SUMMARY OF PREVICUS 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 operates at a nominal steam pressure of

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

Three BaW 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 oil guns
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 o0il 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.

2
The furnace volume and area loading, i.e., ft3/MBtu/hr and £t /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 O, levels are high over the

entire load range investigated, there is not the iharp 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 lead range is unigue to location 18 boilers and is fcllowed consistently

at most facilities of the same company.

" Maximum Nox levels were found to occur at baseline to top load 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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02 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 O, levels in the furnace may be substantially

lower than those measured down:tream at the sampling port.

The burner pattern previcusly described offered the opportunity of
experimenting with off-stoichicmetric combustion by removing the center
burner (No. 1). This did 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 vélue 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 60,000 lbs/hr
steam flow and an excess 02 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 tc 106 percent. The Nox emissions were reduced from 240 pom

to 175 ppm or a redur+ion of 27 percent.

sulfur oxide concentrations for the baseline operating condition were
found to be 485 ppm of total SOx with 465 ppm of SOZ' The ratio of 503/50x
: s
for this test is 4 percent anéd 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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APPENDIX F

TABULATION OF 15-MINUTE DATA
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Y R R R R R s e AR YT R NR A RAR A A A2 AR R L 02

e
Lh ]
e
*h
L2
*h

* N
e
T
e
L X3
(£ ]
*th
L 2]
™
e
[ 2]
e
e
e
)
L ]
L]
*h
t 1)
L 4]
i
L L]
e
L4 ]
™
L 2]
t 4]
e
'™
L L]
e
e
e
[ 1]
L2 ]
L 2]
™

L3 24 HOUR DATA
'S DRY STACK GAS CONCENTRATION
e
La 02 coe NG NG NO
L L LOAD voLg voLx PPMY Py NG/ J
T DATE TIME MWTH MEAS MEAS MEAS 3110
lﬂ*l*i*.tt'lﬁi'iﬂtiQi"‘..ttﬂ.‘Qtﬁ.tt‘.Q.tﬁ.tii*ﬂﬁi.!t.i‘it*i..
ta 3/14/79 15,2 8,7 8,7 181, 266, 147,
8 3/15/779 16,0 9.0 9,2 183, 274, 151,
" 1/16/79 15,43 8,5% 10,9 163, 236, 130,
*a 3/17/79 15,3 8,1 11.9 157 220, 121.
s 3/18/779 18,1 8.1 10,5 196, 273. 151.
=t 3/19/79 16,5 Te? 11.4 162, 219, 121,
*n 3/20/79 16,7 Teb 12.8 152, 204, 112,
*a 3/21/79 16,6 T+5 11,4 132, 17S, |7,
*x 3/22/79 16,5 Teb 10,1 121, 163, 9o,
*% 1/23/79 16,5 T.6 10,1 119, 160, 8g, -
tw 3/24/79 16.4 7.9 e,8 132, 182. 100.
ca 3/25/79 16.3 8,5 9.b 135, 195, 107,
*n 3/26/79 16,4 B.0 9,9 132, 183, 101.
ﬂ..3/27’79 16,5 7.8 10,4 til. 151, 83.
*n 3/28/79 16,6 7.9 10,4 1192, 164, 90,
nk 3/29/79 11.2 10.5 8,4 G 2. 0.
wn 3/30/79 12.9 10,5 T.9 125, 216, {19,
sx 3/31/79 13.9 10,1 8,3 133, 280, 121,
* &/ 1/79 13,6 10,8 7.7 121, eta, 118,
*n A/ 2779 15,7 9,2 8.9 127, 196, 108,
wa 37 37719 16,1 8,1 9.9 117, 163, [0,
ea &/ 4779 16,0 8,3 10,1 123, 176, 9T,
e 4/ 5179 15.3 T.3 lo.l laﬁn ‘bso 91.
aw Q7 6779 14,8 T.1 10,1 123, 140, aa,
ww 47 7779 17.2 6.8 10,4 153, 194, 107,
«w 4/ 5/79 20,6 b.? 10.5 1&3. 205, 113,
*% 8/ 9779 20.7 643 10,86 187, 22%., 126,
wn 2/10/719 17.8 6.8 10.5 181, 230, 127,
et Q711779 13,9 10.1 8,2 132, 218, 120,
e /12779 17,3 8.1 9,6 165, 231. 127, -
wa 4713/79 19.2 8.8 9.3 158, 234, 129,
wa 3714/79 18,5 6.7 10,1 18%. 229, 126,
an 83715779 18,9 Te2 10,0 166, 218, 120,
wa 8/16/719 19,5 7.4 10,1 173, 2340, 127,
xa A717779 17.0 T.7 10,0 161, 218, 120,
e 3/18/79 16,8° 7.9 9,9 137, 19¢, 108,
*»w A719/719 16,7 9,2 9,7 121, 184, 101,
aww

ERPANARCA SRR R RARSANR ARy AW

-

112

AR RTAAR AN TN RN NN AN AT ®

KVB 6017-1216




t.ﬂ..ti.'ﬂtiitt.!Iit!t‘.l'tl.'it.'t.i!.n*ﬂtt.'ﬂl.l'.*.ti-.ii..'

N 15 MIN, DATA e
T DRY STACK GAS CONCENTRATION e
e ne
okl Q2 co2 NO NO L 19 re
Lh LOAD voLx voLx PPMY PPMY NG/J LA
'] DATE TIME MWTH MEAS MEAS MEASZ 1x0¢ e
ﬁ'i...ﬂ*‘.'ll‘ttitti.!‘.lti'*.t‘..!.!"tt'tilItii!t.'.'.!'t‘ii.
«n 0/ 0/7‘ ] « 0 .0 [+ )Y [ O k]
e 0/ Q/79 [} G 0 0 [ [ ] [+ 3% e
wn 07 0779 1] +0 o0 o0 O /1 0, LA
«s 0/ 0779 0 0 20 0 0, 04 a, *a
e 0/ 0/79 0 0 20 o0 Q. 0. 0, e
aw 07 0F79 0 «0 «0 «0 O [} 29 0, LA
ax O/ /79 0 0 0 o 0 0, 04 Q. e
s 3/ 0479 1) «0 0 ) O, Je 0, b
e O/ 0/79 0 0 o0 0 Q, 0. 0, e
N 0/ Q779 ) 0 o0 +0 |+ I [+ 19 0, LA
x 0/ 0779 0 o0 o0 0 0, 0. (11 bl
ww 0/ 0/79 0 0 «0 .0 0, 9. 0, LR
e 0/ 0/79 0 0 20 . o, a, 09, LR ]
% 0/ 0/79 0 o0 o0 0 0, 0, 0, LT
e 0/ 0/719 0 0 0 0 0, 0, 0, '
as 0/ 0/79 0 .0 0 o0 0, 0, o, e
ax 0/ 0/79 0 "] 0 o0 a, 0, o, e
= 07 0/79 1) o0 9 0 (18 0, 0, L1
m 07 /79 (/] o0 0 !0 9, 0, 0, *n
ww Q7 0/79 0 ] o0 ) 0, 0. 0. LT
s 0/ 0779 4 '0 0 0 O, Ve [ L 1Y
s 0/ 0/79 0 «0 «0 W0 0. 18 0, L3
anx 0/ 0/79 0 «0 20 o0 0, 0, o, L T3
s 0/ 0/79 0 0 0 .0 0, O [+ } [T
A 07 0779 ] «0 0 0 [ I Oe qa, e
an 0/ 0/79 9 «0 «0 0 [ I J, 0, *n
an 07 O0/7% 0 «0 o0 0 0, [/ o, e
an 07 0/79 0 0 0 0 Qe - O, Q, “n
an 0/ 0/79 [ 0 10 o0 [ 1 O 0, ETY
e o/ 0/79 0 .0 .0 .0 0' 0' 0. e
ex O/ 0/79 0 +0 «0 0 0, 0, Q, “n
e 07 Q/79 0 0 «0 0 0, Oe 0, e
w O3/ 0779 [} 0 o0 .0 0. 0, 0, e
aa 07 Q/79 0 0 « 0 0 Oy 0, 0, e
=% 07 0/79 4] 0 0 .0 0. 0, 0. Tt
mw 0/ G/T9 ¢ 0 '8 2 O, 0. 0, -
wa 07 0779 0 ] 0 o0 0. 0. 0. ”*n
aw O/ 0779 0 W0 0 o0 0, [\ 19 [\ IS L 2%
e Q7 Q/79 [+ 0 o0 .0 0, Q. 0, LT
e O/ 0/79 0 w0 0 0 [+ 18 0. 0. e
s 0/ 0/79 0 0 0 0 0, 0s - 0, e
e 07 O/79 0 .0 0 +0 0, 0. a9, e
e G/ 0/79 0 «0 «0 «0 1Y 0. 0, L L

= 3/14/79 1100 11,1
ww 3/10/79 1115 11,6

9,9 156. 255. 140, LL]
9.8
= 3714779 1130 11,4 9.7
9.7
b

8
L]
8 161, 259, 143, bk
.8 164, 262, 145, e
s 3/18/7% 1185 11,6 +B 163, 260, 143, e
e 3/148/79 1200 11,8 9 9 163, 2sé, 14, "e

ttltt!tttt'tontitotnat-.tQiltttn'qirrt!tgnt.Qt.wli.itit-t"nlct

T |
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Iy 2R A e e R YR 220 A" SRR R AR AR AR A R0 R sy l))

L2 15 MIN, DATA e
1] DRY STACK G438 CONCENTRATION e
-l e
e o2 [WaF NG NGO NG LT
L LOAD YOLY  vOLX  PPMY  RPPMY  NG/J  #e
e DATE TIME wuwTH MEAS MEAS MEAS 3102 .n
AR RAR R AR ARG AR TR R RN A RS SaTRAT AR A A gt A Rtarad RN AR N ARARRARNAE RS Adday
ww $/14/79 1215 11,4 9.8 7,9 162, 257, laz, LL
% 3/14/79 1230 11,4 9.7 T.9 161, 258, 102, ‘e
*» 3/14/79 1245 11,4 9.7 Te9 156, 249, 137, kd
% 3/14/79 1300 11,4 9.7 7.9 153, 246, 138, e
xw 3/14/79 1315 3,8 9.6 8,3 165, 262, 145, L]
«% /14779 1330 13,8 9.1 8,7 173, 263, 14%, “a
wn 3714779 1385 13, 8,9 8.9 184, 267, 147, "
*w 3/14/79 1800 13,6 8,4 8,9 186, 208, 148, "
*% 3/14/719 1815 6,3 8,3 8,9 189, 269, 148, e
e 3/14/79 1430 16,3 8,48 8,9 191, 273, 15f., LL]
ax Y/10/79 19a% 16,3 8.3 a,9 193, 275, 152, e
an Y/14/779 1500 16,3 8.3 4,9 196, 279, 154, LA
e J/14/7% 1515 (6,4 8,3 a,9 199, 282, 156, e
aw 3714779 1530 14,8 8,3 8,9 200, 265, 157, N
ax 3714779 1545 1e,.d 8.3 8,9 203, 289, 159, =
% 3/14/79 1600 16,4 8.3 8,9 203, 289, 159, TS
we 3/13/79 1615 16,4 8,4 8,9 198, 274, 151, o
wn 3/13/79 1630 16,4 8.5% 8,9 191, 275. 151, ne
e 3/14/79 1645 16,08 8,5 8,9 191, 274, 151, "
ax 3/7148/79 17060 18,8 8.5 8,9 190, 274, 151, e
sx 3/14/79 1718 16,3 8.% 8,8 190, 27a, 151, e
ww 3/14/79 17%0 16,3 8.5 4,8 189, eta, 1514. L1
sx Y/14/779 1745 16,3 8.% 8,8 189, 274, 151, aw
*w 3/14/79 1800 16,3 3.6 8,8 188, 273, 150, L2 ]
e 3714779 1815 16,3 8.8 8,8 186, 272, 150, [ 2
aw 3/10/79 1830 16,3 - 8,8 185, 210, 149, L 2
*n 3710779 1885 16,3 8,7 8,8 183, 268, 148, e
e 37148779 1900 16,3 8.6 a,8 182, 266, 147, L
wa 3/16/79 1915 16,3 8.6 8,8 180, 262, 144, te
e 37187719 1930 16,3 8,6 8,9 179, 260, 143, L ] ]
s 3714779 1945 16,3 8,5 8,9 178, 258, 142, LA
e 3/14/79 2000 16,3 8,5 4,9 177, 256, 141, ‘e
wa }/14/79 2015 16,3 8.5 8,9 176, 253, 190, e
ra 3710779 2030 16,3 8.5 8,9 173, 2%0. 138, Ty
wx 3/14/79 2085 16,3 8,5 8,9 {72, 248, 137, e
" 3/14/79 2100 16,3 8,5 8,9 172. 269, 137, ne
an 3714779 2115 16,1 8.5 8,9 172, 250, 138, e
o 3/18/79 2130 16,1 8,5 8,9 173, 251, 138, ™
e 3/18/79 218% 16,1 8.5 8,8 173, 251, 138, e
*w 3714779 22040 16,1 8.6 8,8 171, 244, 137, L 1]
k% 31/18/779 2215 16,1 8,5 8.8 173, 250. 138, e
s 3/14/79 2230 16,1 8,5 8,8 180, 260, 143, b
T 3/1a/79 2245 (6,1 8,5 8,8 182. 263, 14S. bh
ne 3714779 2300 16,1 8,5 8,8 185, 267, 147, Ll
*w 3/14/79 2315 16,.% 8.5% 8,8 189, 274, 151. "
ta 3/14779 2330 16,1 8.5 4,8 191, 277, 153, A
% 3/14/79 234 16, B.b 8,7 194, 282, 156, Ll
*m 3/14/79 2300 16,1 8.7 8,7 197, 289, 159, L
b 2 2

AR A E R R RN AN R T AR AT SRR AR AN A"

114

NN AR AR AR IRAARANRESASANS

KVB 6017-1216




AR AR A AT P AT P AN AR R AT NN AR N R RN D AN AT AN A PR A G AT AN AN T R AR TN T AN,

L 3] 1S MIN, DATA e
LA DRY STACK GAS CONCENTRATION T
*u L&}
E 2 Q2 cQe2 NO NQ NO e
e LUAD YOoLY yoLX pPMy PPuy NG/ J LA
Le DATE TIME MWTH MELS MEAS MEAS 3x0¢ e
IS L2 2t 2 P2 L R X R a2 8223222322332 2222 R 28222t Rl Ryl
*w 1/15/79 15 16,1 8.8 8.8 €01, 298, 184, *
aw 3715779 10 16,1 8,8 B,8 201, 300. 185, *a
*r 3/15/79 as 18, 4,8 8,8 205, 303, 167, e
=% 3/15/79 100 16,1 8,8 8,8 207, 308, 169, *w
an 3/15/79 115 16,40 8,8 8,8 207, 106, 169, LA
ax 3/\S/79 130 16,0 8.9 8.7 204, 304, 108, *h
% 3/15/79 tas 16,6 9.0 8,7 202, 303, 167, .
sk 3/18/79 200 16,0 8,9 8.7 204, 309, 148, LA ]
ee 3/1S/79 215 15,8 9.0 8,7 204, 304, 169, .
e 3/15/79 230 15,8 9,0 8,8 205, 309, 170, e
e 3/15/79 245 15,8 9.0 8,8 206, 3140, 171, e
ne 3/15/79 300 15.8 9.0 8,7 205, 309, 170, LA
ax 3/1%5/779 315 16,1 g.0 8,7 205, 309, 170, LA
s 3/15/79 330 16,1 9,0 8,8 20S, 108, 170, b
e 3/15/7¢ 345 16,1 9.0 8,7 205, 3048, 170, e
*n 3/15/79 400 fé.t 9.0 8,8 295, 309, 170, *e
aw 3/15/79 315 16,0 9.0 3,8 209, 3048, 170, e
aw 3715779 a30 16,0 9.9 8,8 205, 308, 170, b
. 3/18/79 aus 16,0 9.0 9,5 204, 307, 169, e
*s 3/18/79 S00 16,0 9.0 8,8 204, 107, 169, e
. 3/15/79 S1S 16,0 9,0 8,8 203, 305, 168, L
= 3/15/79 S30 16,0 9.0 8,8 202, loa, 168, LL]
*a 3/15/79 549 16,0 9.0 8,8 202, 103, 167, e
L 3,‘5,79 600 !ﬁ.o 9-0 8.8 2°l| 30‘. 1660 e
ex 3/15/79 815 16,0 9.0 8,8 200, 300, 165, e
e 3/15/779 630 16,0 9.¢ 8,8 199, 299, 165, LA
*s 3/15/79 645 16,0 9,0 8,2 199,  300. 165, e
ax 3/15/79 700 1640 9.0 8,8 199, Joo, 165, an
ax 3/18/79 715  t&,0 3.0 8,8 199, 299, tes, e
e 3/15/79 730 té,0 9.0 8,8 198, 297, 164, e
"~ 3/15/79 745 16,9 9,0 8,8 199, 300, 165, w
s 3/15/79 800 16,0 9,0 8,9 200, 300, 166, *w
*n §/15/79 815 18,0 9.0 8,9 200, 301, 166, e
*y 3/16/79 830 1649 9.0 L 203, 301, 166, *e
e 3/15/779 38% 16,0 3,9 8,9 201, 300 166, L1
*n 3/1%/79 900 1b.0 9.0 8,9 *le =1 bl LA
== 3/1S/79 95 1641 8.9 8,8 199, 29, 163, ==
*a- 3/15/79 930 16,1 8.9 8,8 201l, 3004 165, LA
" 3/1%/79 935 16,1 9.0 8,8 180, 270, 189, u
e 3/15/79 1000 1{16.1 9,1 8,8 176, 268, 148, L
*w 3/15/79 1015 16.0 9.1 0 17%, 272, 150,  *w
“e 3/15/79 1030 18.0 9.2 9.4 181, 277, 152. L3 ]
*» 3/15/79 104% 16,0 9,1 9,4 175, 267, 147, b
wx 3715779 1100 1840 91 9.4 173, 2e2. 1a8, ww
*n 3/18/79 1115 16,0 9.0 9,4 174, abd, 145, e
®e 3/15/719 1130 14,0 9.0 9.0 174, 264, 196, L1
*n 3/15/79 1145 16,0 2.0 9,4 174, 2065, 146, w
e 3/15/79 1200 16,0 9,0 9.4 177, 267, 1a7, e
ltttltiit-‘.iﬁt-t.’..tt.iqtiit!t-l."i't!.ﬁt.lt.l!!ititil.t.tt.
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SARRRR AR SRR RNARNAN AR AT R Ad g et Rt aaRdd N RS AN R RO R R R AR,

" 15 MIN, DATA "
[T} DRY STACHM GAS CONCENTRATION (3]
L 1 e
e o2 coe NO NO NO e
T LOAD vOLY yoLx pPMY pPuy NG/J .
1] DATE TIME swTH MEAS MEAS MEAS 3z02 LL]
TR I 2E ET R R S TS SR R R R R SRS SR SRR S22 RA R R L A R 2l d Ll
*e 3/15/79 1215 16,0 2.0 9,4 178, 267, 1a7, n
s 3/15/79 1230 16,0 9.0 9.4 §8G. 269, 148, re
*x 1/15/79 1285 16,0 9.0 9,4 182, 272, 150, n
*n 3/15/7%9 1300 16,0 9.0 9,8 182, 274, 1St *»
e /15779 1315 16,1 9.0 9.4 182, 274, 151 LA
m 3/15/19 1330 16,1 9.0 9.8 182, 2713, 151. e
*a 3/15/719 1345 16,1 9.0 8,4 182, 274, 1514 ba
" 3/15/79 1300 15,1 9.0 9,4 181, 273, 151, Ll
*n 3/15/79 1815 16,3 8,8 9,5 182, 269, 148, e
*x I/15/79 1430 (6,40 8.7 9.7 179, 201, 145, ok
w 3/15/79 144s 16,4 8.7 9.8 176, 258, 142, L
*w 3/15/79 1500 6,4 8.7 9,7 172 2513, 139, e
aw 3/15/79 1518 (6,0 9.0 9,4 187, 252, 139, re
*s 3/15/79 1830 16,0 9.0 9,4 166, 250, 138, L
e 3/15/79 1545 16,9 9.0 9.4 169, 254, 140, LA
*w 3/15/79 1600 16,0 9.0 9.8 167, 251, 138, .
= 3/15/79 161% 16,1 9.0 9.4 166, 249, 138, Li
an 3/1%/79 1630 16,1 9.0 9.4 167, aso, 138, w
e 3/15/79 16485 16,1 8,9 9.5 167, 249, 137, bh
*m 3/1S/79 1700 1%,1 8.9 9,5 167, 248, 137. n»
ss 3/15/79 1719 1640 5.9 9.5 167, 248, 137, ol
e 1/15/779 1730 16,0 9.0 9.5 166, 250, 138, e
e 3/1S/79 1745 16,0 9.0 9.4 185, 249, 137, #=
s 1/15/79 1800 36,0 9.4 165, 249, 137, w
e 3/15/79 1815 16,0 9,4 166, 249, 137, L]
an 3715779 1830 6,0 9,4 166, 249 137, e
as 3715779 1845 16,0 9,4 165, 249, 137, e
*w 3/15/79 1900 16,0 9,5 . 164, 249, 137, *s
e 3/15/79 1915 16,0 9,3 165, 249, 137, (1]
3715779 1930 16,0 9,4 185, 249, 138, Ty
wn 3/15/79 194% 16,0 9.5 165, 249, 137, "
5

s 3715779 2000 16,0
s 3/15/79 2015 15.8
aw 37157719 2030 15,3
e 3715/79 2085 15,8
aw 3/1S5/79 2100 15,8
ax 37157719 2115 16,0
ne 3/15779 2130 16,0
an 3/15/79 2185 16,0
ra 3/15/79 2200 16,0
e 3/15/79 2215 16,0
*w 3/15/779 2230 16,0
e 3/15/79 224% 16,0
a2® 3/1%/79 2300 16,0
™ 31/15/79 2315 1640
wn 3/15/719 2330 16,0
. 3/19/79 234 18,0
aw 3/15/79 2400 36,0 8

ARRANAAEARNER AN SAN TR G R A NpA T AT AN A AN

|°5| 2“9. f;T. L L]
5 lbs. 2“8. ]37. L £ )
S 185, 249, 137, #e
S 166, 249, 137, L
3 163, 298, 137, e
-] 152. E“E. llﬂ. e
S 163, 244, 134, "y
[ 144, ea3, 134, (1
] 164, 204 134, L 1
& 163, 242, 133, w
] 163, 244, 134, i
b 163, 24a, {134, e
& 163, 243, 134, bkl
5 163, 243, 133, *u
b 163, 249, 134, e
5 183, 242, 136, #»
& 183, 241, 133, e
»

SRR ARARAR AR d ARy

RADPOOEIPTIRPINLONO0O000DOO0O0ODOO
S & 4 8 8 8 4 & 6 8 & & ® 2 0 & 8 % 6 s A B I

TR L EELEEEEE Eok-R-N-N-N- - g g ]
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EREATRARR RSP AN AR AR R Rttt d bRt tapaRdatntnddadataRtRdwde

*n 1S MIN, DaATA e
e DRY STACK GAS CONCENTRATION e
b 4] L8
b ] 0e co2 NO NO NG e
e LOAD voLx vOoLX pPPHY PPMY NG/J '™
xe  DATE TIME MWTH MEAS MEAS MEAS 330€ 1
AR E N AR NN AN AR N R R e N R N AR A AN RGN A AN AR EANE AR TR RN NN AR
e T/16/79 15 14,8 8.8 9,7 lo3, 242, 133, Ll
*w 3/16/79 30 14,8 8,8 9,7 LTS 242, 133, LA
se 3/18/79 45 14,8 8.8 9,7 168, 242, 133,  #w
wn 3/16/79 100 14,86 8.8 9.4 162, 240, 132, )
e 3716779 115 14,6 8,8 9,6 T 240, 132, fokd
m 1/16/19 130 14,6 8.8 9,7. 162, 239, 132, e
*% 3/186/79 18s 10,86 8,8 9.7 163, 240, 132, L
% 3/16/79 200 1d,8 8.8 9,6 162, 240, i32. L
e 3/16/79 215 14,6 8,8 9,6 162, 239, 132, LI
ww 3/16/79 230 14,4 8,8 9.6 182, 244, 132, e
xe 3716779 245 14,8 8,8 9,6 {62, 240, 132, "
an 3/16/79 300 1a,.s 8,8 g.4 142, 24¢, 133, L4
a 3/16/79 315 tu,e 8,8 9,7 163, 241, 133, e
wn 3/16/79 330 14,6 8,9 9,6 182, 241, 133, o=
*n 3/16/79 345 14,8 5,8 9,7 163, 241, 133, -~
en 3/16/79 400 14,8 8,7 9.8 184, 241, 133, (1]
sx 3/16/79 43S 14,4 8,8 9,7 163, 241, 133, Ld ]
an 3/16/79 430 14,4 9,3 9,0 157, 243, 1314, *n
e 3/16/79 qa5 14,4 8,8 9.7 16t, 237, 131, "
2w 3/16/79 500 (48,4 8.8 9,7 161, 239, 132, e
an 3/16/79 51% 15,48 8,8 9,7 163, 240, 132, LL]
e 3/16/79 S30 5.8 8.8 9.7 160, 234, 131, il
e 3/16/79 54% 15,8 8.9 9,7 159, 236, 130. L)
" 3/186/79 00 15,8 8.8 e,7 159, 236, 130. L]
»a 3/16/79 615 15,8 4,8 9,7 159, 234, 130, e
sn 3/16/79 830 15,8 9,1 9,5 157, 238, 131, (L]
aw 3/16/79 645 15,8 9,0 9,5 157, 237, 131, LA
rx 3/16/79 Too 15,8 9,2 9.4 15%, 239, 132, L 1]
e 3/16/79 715 15,7 9,2 9.3 155, 238, 131, (L]
ax 3716779 730 15,7 9,2 9.3 159, 238, 131, e«
2 3/16/7179 Tas  1S,.7 9.1 9.4 157, 233, 131, e
an 3/16/79 800 15,7 9,2 9,3 156, 239, 132, "e
xx 3/16/79 815 15,7 9.1 9,3 158, 240, 132, aw
wn 3/186/79 830 15,7 9.0 9,4 161, 243, 134, L
an 3/16/79 8as 15,7 3,9 9,5 162, au2, 133, (L]
= /16779 960 15,7 8,9 9,5 166, 246, 138, "~
* 3/16/79 M3 16,0 8,8 9.6 168, 249, 137, s
e 3716779 930 te.0 a,8 9.6 171, 253, 139, 113
aw 3/16/79 945 16,0 8.8 9,7 172, 253, 140, L1
*x 3/16/79 1000 16,0 8,8 9.7 178, 257, 142, =
an 3/16/79 1015 16,1 -l,0 9,7 =1, -1, =i, -
aw 3716779 1030 (b1 9.1 9,7 182, 275, 152, L1
ws 31/16/79 1045 6,1} 9,0 9,7 183, 2715, 152, e
s 3/16/79 1100 16,1 9.0 9.7 183, 27e, 152, e
sn 3/16/79 1115 16,0 9,2 9,6 -1, -, =1, e
*w 3}/16/479 1130 6,0 =-t,0 N -1, -1, -1, e
s 3716779 1145 16,0 8,2 12,0 16!, 229, 126, L
aw 3716779 1200 16,0 8,2 12,0 161, 228, 126, L3
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ARAEARNR A AN SR TSR R ANt ht g et N adgadd RN oAt et panndtda Ny

15 MIN, DATA

LEJ DRY STACK GAS CONCENTRATION

*N

e 02 co2 NQ NO
b LOAD voLx vyOoLX PRMY PPHY
e DATE TIME MWTH MEAS MEAS MEAS 3%0€
E T R L R R E L R R TR R R R 23222223 XTSRS RRRRERRA AL AR D}
wn 1/16/79 1215 17,3 8.3 12.0 lo2, 230,
s 3/16/79 1230 17,3 8,3 11,9 162, 230,
e 3716779 1265 17,3 8,aq t2,0 167, 239,
an 3/16/79 1300 17,3 Te0 13.3 '~ 212. 27a.
ax 3/16/79 1319 14,8 6.4 13,5 2ld, 206,
A 3/16/79 1330 18,% 6,5 13.5 214, 2067,
ae 3/16/79 13a8 18.s 8,1 12,3 157, 221,
. 3/16/779 1300 18,5 7.9 12,2 156, 216,
ae 3/16/779 1815 16,0 7.9 12,2 157, 217,
xa 3/16/79 1630 §6,0 7.9 12,2 159, 219,
s 3/16/79 1345 16,0 7,9 12,2 160, 229,
wx 3/16/79 1500 18,0 7.9 12,2 160, az21,
wx 3/16/79 15195 16,1 8,0 12,2 181, 223,
s 3716779 1530 1e,i 4,0 12,2 158, 224,
*n 3/16/79 15a% 16,1 7.9 12,2 157, 217,
= 3/16/79 1600 16,1 7.9 12.3 158, 217,
sx 3/16/79 1815 15,5 7.8 12.4 197, 269,
*n 3/16/79 1630 15,5 8.4 ) 156, 223,
en 3/16/79 1649 15.5 8,5 11,8 149, 215,
aw 3/16/79 1700 15,5 8.4 11.8 149, el4,
** 3/16/79 1715 14,8 8.3 11,7 151, 217,
as 3716779 1730 14,8 8,5 11,8 150, 216,
e 3/16/79 1745 14,8 8.5 11,7 tso, 215,
am 3/16/79 1800 (a8 8.5 11,7 150, 2ie,
n 3/16/79 1815 14,8 58,5 11,7 148, 214,
" 3/16/79 1830 4,8 8,5 1147 taé, 2140,
we 3/16/79 18a% 14.8 8.a 11.7 186, 209,
" 1/16/79 1900 14,8 8.4 11.7 148, 212,
w 3/16/79 1915 14,6 5.3 11.7 150 214,
*w 3716779 1930 14,6 9.9 10.2 154, 255,
wn 3/16/79 1945 14,6 8,1 11,6 1514, 212,
we 3/16/79 2000 14,6 8,2 f1.,8 153, 216,
we 3716779 2015 10,8 a,2 11,8 154, 218,
*= 3/16/79 2030 148 8,2 11,8 156, 221,
e 3/16/79 2045 ta 8 8.2 11,9 159, 226,
ex 3/16/79 2100 14,8 8,2 11,9 162, 229,
n 3/16/79 2115 10,8 8,2 11,9 163, 230,
e 3/16/79 2¢30 14,8 8,2 11,9 163, e,
3716779 2145 14,8 8,2 11,8 164, 232,
*a 3/16/79 2200 14,8 8,3 11,8 165, 235,
ra 3/16/79 - 2215 14,8 8,3 11,8 1806, 237,
sx 3/16/779 2230 14,8 8.3 11,9 167, 238,
ax 3/16/79 2285 14,8 8,3 11.9 167, 237,
e 3716779 2300 14,8 8,3 11,8 167, 237,
s 3/16/79 2315 14,8 8.3 11,8 165, 234,
ws 3/16/79 2330 14,8 8,3 11,8 165, 234,
s 3/16/79 2345 14,8 8.3 11.8 165, 23a,
e 3/16/79 2400 1a,8 8.3 11.8 166, 236,
AENARERNETRARATAR D REAARRARgRAARAS
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NO
NG/J

LR ]
L3 ]
e
L] ]
*a
LR

RANRARARARRE

127,
127,
132,
151,
147,
147,
122,
119,
120,
121,
122,
122,
123,
121,
119,
120,
149,
123.
119,
118,
129,
119,
119,
119,
118,
116,
115,
117
119,
141,
117,
119,
120,
12,
124,
126,
127,
127,
128,
129,
130,
131,
131,
131,
129,
129,
129,
130,

(1]
L4 ]
ey
e
e
e
LA
LL ]
b ]
L2
LA ]
.
e
i
[ 2]
[ 2]
L]
i
LA
“u
n
Ll
e
e
L]
e
e
e
e
*n
LA ]
i
e
LA ]
L] ]
LA ]
L 2]
L4 ]
LA ]
*w
*n
e
L2
L3 ]
L1 ]
LA ]
L L]
L g ]
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AN AR RS QAT RA R AR AR AR A AN A RN AR R RN Apa AR e ARSI asdadapRety

e 1S MIN, DaTA s
Ty DRY 8TACK GAS CUNCENTRATION LA ]
L1 L
" D2 coe NGO NG NQ "
Ll LOAD voLx voL X PPMY PPHY NG/J T
L1 DATE TIME wwTH MEAS MEAS MEAS 1x0¢€ e
ﬁ'it'i.'!l",*i"t.-!*I0ﬂt'.t'iQ*t'ttil*t*i'i!itﬁli'ittl!.tltii
% 3797779 15 14,5 8.3 1t.8 16S. 23s., 130. LA
en 3717779 30 14,5 8,4 11,8 164, 234, 129, e
*x 3/17/79 8% 14,5 8,3 11,8 ted, 234, 129, e
an 3/17/719 100 14,5 8,4a 11,8 164, 234, 129, -
aw 3717779 115 17,6 8.4 11.8 163, 233, 129, e
an 3/17779 130 17,6 8,1 11,8 162, 23z, 128, L]
na 3717779 1as 17,6 8,3 11,8 163, 232, - 128, e
ws 3717779 200 17,6 8,4 11,8 164, 234, 129, e
se 317779 21% 17,7 8,4 11,9 164, 235, 129, ne
ax 3/LT/T9 230 17,7 8,4 11,9 160, 2371, 131, *h
ax 3/17779 28% 17,7 8,4 11,9 165, 237, 131, b
e 3/17/79 300 17,7 8,4 11,8 164, e3a, 129, bh g
ex 3/17/79 ns 17,7 8.4 tt.8 164, 235, 130, e
an 3/17/779 330 17,7 a,4 11,8 163, 233, 129, LL
s 3/17/79 a5 17,7 8,4 11,8 162, 232, 128, e
s 3/17/79 409 17,7 8,4 11,8 1682, 231, 128, ..
wn 32LT/T9 ais 19,8 8,4 11,8 162, 232, 128, e
ws 3717719 a3 9.6 8,a 11,8 162, 232, 128, L
a 3/17/719 448 19,46 9.1 11,2 164, 248, 137, e
ax 317779 S00 19,6 5,8 11,3 162, 2440, 132, .n
ax 3/17/79 515 16,8 8,5 11,8 159, 229, 126, LT
we 3717779 530 16,4 8,6 11,8 157, 224, 124, e
ne 3/17/79 sas 16,4 8.4 11,8 158, 227, 125, s
e 3/17/79 600 16,4 8,5 11,8 159, 229, 126, L1
wx 3717779 615 14,5 8,5 11,8 160, 230, 127, e
an 3/47/79 630 14,5 8,5 11,8 159, 249, 126, LY
e }/1T7/779 645 14,5 5,4 11,8 158, 227, 125, *a
ax 3/17/79 100 14,5 4,5 11,8 158, 228, 125, LL
*s 3/17/79 715 14,6 8,8 11,8 157, 22&, 125, =
=% /17779 730 14,6 8,4 11,9 158, 227, 12%, e
an 3717779 Tas 14,6 8,4 11,9 157, 226, 124, e
wa 3/17/779 . 800 14,4 8.2 11,9 160, 229, 127, E T
re 3717779 81S 14,8 8,8 11,8 163, 235, 129, L4
*w 3/17779 830 14,8 8,a 11,8 166, 239, 132, a
ax 3/17/79 8as 14,6 8,4 11,8 168, 241, 133, Ll ]
*n 3717719 900 14,6 8,4 11,9 172, 248, 136, ™
ax 3/17/79 S 14,5 8,4 11,9 178, 255, tat, "
aw 3/717/79 9%0 6.5 8,8 11,9 183, 202, 14a, e
*n 3/17/79 945 14,5 8,4 12,90 190, 273, 151, e
an 3/17/79 1000 14,5 8,8 11,9 195, 288, 159, ee
ea 3717779 1015 14,8 9.1 11,9 161, 244, 115, .
an 317779 1030 14,6 =f,0 11,9 {asb, 129, 68, aw
. 3/17/19 104S 14,6 8,2 11,9 -t, -1, -1, ™
w 3/17/79 1100 14,6 8,1 11,9 150, 210, 116, a
aw I/LT279 1115 14,8 8,0 11,9 15¢, 209, 115, Lh
ne 387279 1130 14,8 8,0 11,9 150, 209, 115, '
»x 3717779 1145 14,8 8,0 11,9 150, 209, 115,
wn 3747779 1200 14,8 8,0 12,0 149, 297, 114, e
L 5 )
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REARAR R AR AR AR R AR A Ay e A AR N DA RN a AR ekt AR s rdannaananagady

[ 1] 15 MIN, DATA TS
*n DRY STACX GAS CONCENTRATION e
[ L] [ X
™" F coe NO NO NO "
1) LOAD voLY voux pPMy  pPMYy NG/ J T
#e  DATE TIME wMWTH MEAS MEAS MEAS  32C€ n
ii!ttlittt'li.lltii-‘t..‘tiltl'iitiitlttt'!tt.titltititiittttti
aw /17779 1215 14,8 7.9 11.9 la9, 2907, 114, "
*a 3/17/79 1230 14,5 7.9 1240 151, 208, £15. L
8 3/317/79 1245 1d.h 7.9 12,90 152, 209, 11S. L
*e 3/17/79 1300 14,8 7.9 12.0 151, 209, 115, LA
e 3/17/79 1315 14,8 T.9 11,9 151, 208, {15, bh
- 3/171/779 1330 14,4 7.8 11,9 152, 208, 115, e
" 3/4T779 1385 18,6 1.7 12.0 153, 209, 115, *n
an 3/{T7/79 1400 14,% Ta7 12.1 154, 209, 11S,. LA
e 3/17/79 1415 18,4 Ta7 12,1 154, 209, 115, LL
e 3/17/79 1430 14,8 Te7 12«1 155, 212. 117, *n
e 3/57/79 1385 14,54 7.7 12.1 157, 213, 118, "
o 3/17/79 1500 19,8 Te7 12.0 157, 214, 118, "W
* 3/47719 1515 14,8 Te? 12,0 156, 212, 117, L)
w Y/LT/79 1530 14,8 Teb 12.0 157, 213, 117, "
e 3/1T/79 154% 14,8 Teb 12,1 158, 212, 117, LA
== 3/17/79 1600 14,8 7.6 12.1 158, 213, 118, X
= 3/17/79 1615 14,8 T.b 12,0 158, 213, 117, L1
. 3/87/79 1630 14,8 Tab 12.1 158, 213, 117, Ll
*x YT/ 1445 14,8 T8 121 157, 2i2. 117, e
e 3/1T/T9 1700 14,8 7.6 12.1 157, 211, 116, L1
% 3/17779 1719 14,8 Teb 12.1 155, 208, 115. L
e /07779 1730 14,8 Teb 1241 {94, 208, 114, LA
e 3/1T/79 1745 14,8 Teb 1241 154. 207, 114, e
ne 3/17/79 1800 14,8 Teb 1241 155. 209, 115, e
s 3/17/79 1815 4.6 Teb 12,0 157, 211, 116, LA
nn 3/17/79 1830 14,6 Ted ~ 1240 157, 211, 117, e
" 3/17/79 1845 4.6 T.b 12.0 155, 209, 115. e
*e 3/17/79 1900 14,6 7.7 119 tsa., 208, 1154 *e
e 3/17/79 1915 (4,5 7.7 119 1%1. 205, 113, L
e 3/17/79 1930 1“05 B.b 10.8 1370 215- llal LA
*® 3/17/79 1945 14,5 7.3 11.8 151, 207, t1d. e
aw /17779 2000 14,5 Te9 11.8 151, 208, 115, "
e I/\T/T79 20158 14,5 79 11.7 151, 209, 115, e
= 3/47/79 2030 14,5 Te9 11.7 1504 206, 114, "
" 3/17/79 2045 14,5 7.9 11.7 1504 206, 114, e
*e 3/17/79 2100 14,5 Te? 11.7 148, 205, 113, LL
*e A/4T/79 0 2115 18,4 T.? 117 147, 203, 112, w»
% 3/47/79 2130 t4,a Te9 t1.7 145, 200, 110, e
“ 3/\7/79 2145 14,4 7.9 11.7 145, 199, 110, e
*n 3/47/79 2200 14,4 7.9 11.7 r1a6, 200. 110 e
e 3/17/79 221% 10,4 T.9 11,7 147, 20t, {11, o
*a 3/17/79 2230 14,4 7.9 11,7 147, 202, itl, L2
re 3/17/79 22045 14,4 7.9 11,7 1a7, 202, 111, e
we 3/47/79 2300 14,4 7.9 11,6 146, 2ve, 112, "
s 317779 2315 14,4 7.9 11,6 1a4, 199, t1c, LT
*% 3/17/79 2330 14,4 7.8 11,6 145, 198, 109, -
*% 3/17/79 2345 4,20 7.8 11.7 188, 200, 110, Ll
ew 3/17/79 2400 14,40 77 11.7 148, 200, 110, e
I.itl"l.'.ﬂ.‘ttﬂ'tq‘..‘ﬁ"it*t-ttﬂ-i"ttti'i.ttitﬂ'ﬂ'ttntt*!.t
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e
LR
L]
e
*a
L]

*e
*a
L1
w
b
LR
L2
e
L]
th
L3
L
LAJ
e
-
e
L L]
L
e
L L
Lk ]
L2
L X
L
£ ]
.
L g ]
e
Ld
aw
e
e
L]
LA ]
LA )
E L
L]
e
e
L]
ol
R
a2 ]
L]
L]
Ll
LE
LA ]

an 15 WIN, DATA

e DRY STACK GAS CONCENTRATION

L} ]

R1) 02 coe KO NO NQ
1) LoD voLx voL% PPy PPMY NG/J
e DATE TIME MWTH MEAS MEAS MEAS 1%10%
ti-t-ittti'ttttntt*.tt-.nwiiti‘tqttnititntit!ﬂttﬂ*t.:wttttnlntu
e 3/18/779 15 17,3 Tebd 11.8 151, 204, 112,
an 3/18/79 0 17,3 Te0 11,8 154, 207, 114,
*» 3/18/79 as 7.3 T.6 11,8 155, 209, 115,
sn 3/18/79 100 7.3 7.6 11,8 156, 210, 116,
= 3/18/79 1S 19,3 &, 9 12,5 199, 253, 140,
an 3/18/79 130 19,3 6,7 12,7 201, 254, 140,
nn 3/18/79 185 19,3 6,7 12.6 202, 255, 141,
e 3/18/79 200 19,3 0,7 12,6 202, 255, 141,
*e 3/18/779 215 19,6 6,7 12,6 202, 255, 141,
*x 3/18/79 230 19,6 68,7 12,6 202, 255, 141,
*a 3/18779 245 19,8 6,8 12,6 201, 255, 180,
*a 3/18/79 100 19,6 6,8 12,6 201, ass, 140,
ww 3718779 315 19,6 b,8 12,6 201, 255, 140,
e 3718779 330 19,6 6.7 2.6 201, 253, 140,
sx 3/18/79 345 19,8 6.7 12.6 201, 253, 140,
e 3718779 400 9.6 6.7 12.6 199, 251, 138,
rn 3/18/79 415 19,6 beb 12.6 201, 252, 139,
an 3/18/79 430 19,8 Tl t2.2 208, 271, 149,
= 1/18/79 aas 19,6 7.l 12,2 227, 294, 162,
*n 3/18/79 500 19,6 5.9 12.9 232, 297, 164,
tn 3/18/79 515 lqoﬁ 6.9 12,4 233, 298, 164,
*n 3/18/79 5310 19.¢6 6,9 12448 237. 3oi, 167,
*a 3/18/79 545 19,6 Tel 12414 237, 307, 169,
*n 3/18/79 600 19.6 T.2 12.2 236, 309, 170,
= 3/18/79 615 2041 Tel 12.2 235, 306, 169,
s 3/18/79 630 20,1 Te2 12.2 233, 304, 167,
*n 3/18/79 545% 2041 Tel 122 231, 301, 166,
s 3/18/79 700 20,.¢ T.2 12+2 232, 302, 167,
e 3/18/79 T1S 20414 Te2 12.2 233, 305, 168,
e 3"&’7' 730 20.1 7.2 lZoZ 235- 300. 170.
w 3/1{6/79 745 2041 Te2 12.2 239, 3], 172
we 3/18/79 . 800 2041 7.1 122 239, 3it, 171,
n 3/18/79 815 20,2 Tel 12.3 237, 3joa, 170.
*e 3/18/79 830 20,2 7.1 12,3 237, 307, 189,
*w 3/18/79 845 20.2 7ol 1243 238, 308, 170.
"8 3/18/79 900 20.2 Tl 12.4 239, 310, 171,
" 3/18/79 915 20,2 Tl 1244 260, 310, 171,
e 3/18/79 930 20,2 Tel 12.3 243, 3ta, 173,
e 3/18/79 S 20,2 Tel §2.3 286,  320. 178,
e 3/18/79 1000 20.2 Tel 12.3 248, 322 177,
" 3/18/79 1015 20.8 Tal 12.8 1. =1. Ll IS
*n 3/18/79 1030 20,4 Tl 10,1 295, 266, 1a87.
"~ 3/18/79 1045 20,4 7.2 1041 209, 273, 151,
" 3718779 1100 20.4 Te3 1041 207, 273, 151,
ww 3/18/79 1115 20.48 T:3 10,1 208, 27s. 151,
"= 3/18/79 1130 20,4 - 7.3 10,9 208, 274, 151«
™ 3/18/79 1185 20,4 Tel 10l 211, 275, 152,
wx 3/18/79 1200 20,4 7.0 1041 216, 277, 153.
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ARERAAR AR AL AR TR AR A p AR AR AR AR gaR AR RNt ANt ARAN N RSt tadnde

LT 15 MIN, DATA LT ]
e DRY STACK GAS CONCENTRATION e
[ 3 ) *e
e ae cne NO NOD NG .
T L0ad voLx voLx PP MY PPMY NG/J e
e DATE TIME  wMWTH MEAS MEAS MEAS 310¢€ LE)
AN R AN AN AR ARSI AN AR et angd A TR Atgetnt Attt estsapRRERdR gty
*e 3/18/79 1218 19,9 8.9 10,2 215, 276, 152. e
" 3/18/79 1230 19.9 6.9 10,2 216, 276, 152, e
% 3/18/79 1245 19,9 Tel 10,2 218, 282. 155, ke
aw 3/18/79 1300 19,9 Ba43 9,6 207, 295, 163, -n
e Y/{8/79 13{5 16,4 LY .0 198, 301, joé, bk
tx 3/18/79 1330 16,4 9.1 9,0 200, 303, 167, "
tn 3/18/79 1385 6,4 9.1 0 202, 308, 170, e
e 3/18/79 1400 16,4 9.1 9.0 203, 309, 170, LA
* T/18/79 1815 16,3 9.1 8,9 204, 310, 171, e
*n 3/18/79 1430 18,3 9.1 8,9 205, 313, 172, e
&% 3/18/719 14as 16,3 9.1 9,0 205, 313, 172, b
*% 3/18/79 1500 16,3 9.2 9,0 205, 314, 173, .
 I/18/79 1515 16,3 9.2 9.0 204, 3i2. 172, e
=% 3/18/79 1530 16,3 9,2 9,0 204, ez, 172, *e
#% 3/18/79 1545 16,3 9.1 9.0 204, 310, 171, e
% 3/18/79 1600 16,3 9.1 9,0 202. 307, 169, LA
R 3/18/779 1615 14,3 9.2 9.1 203, 310, 171, LA )
*s 3/18/779 1630 16,3 9.2 9.1 201, 307, 169, okl
w 3/18/79 1645 18,3 9.2 9.1 193, 297, 164, e
*% 3/18/79 1700 16,3 9.2 9,2 187, 286, 158, e
e 31/18/79 171S 10,3 9.1 9,1 184, 280, 154, L2 ]
" 3/18/719 1730 16,3 9.2 9.1 182. . 279, 154, L 1]
- 3/18/79 1785 16,3 9.2 9.1 181. 278, 153, e
-“e 3’18/79 1800 [T 9.1 9.1 lal- 215. 152- e
" 3/18/79 1815 10,1 9.1 9,1 178, 271, 150, LA
e 3/18/79 1830 6.1 F.1 9,1 117, 268, 148, e
= 1/18/779 1885 16,1 9.1 9,1 176 268, 148, n
" 1/18/7% 1900 16,1 9.2 9,1 173, 265, 146, e
*% 31/18/779 1915 16,1 9.5 a,7 166, FLT R 145, L
*n 3/18/79 1930 tb6,.% 9.3 3,9 167, 257, 142, L2 ]
w% 3718779 1984% 16,1 9.3 8,9 1664 256, 101. bl
s 3718779 2000 1641 9.3 8,9 165, 255, 191, w
*x Y/18/779 2015 (6.1 9.3 8,9 t16d, 254, 189, e
e 31/18/79 2030 b1 9.3 8,9 15%. 244, 135. L
an 3/18/79 2085 18,1 9.3 8,9 157, 242, 133, "y
an 3/18/79 2100 16,1 9,3 a9 154, 238, 131, "
am 3/18/79 2115 16,1 9.3 4,9 151, 233, 128, .
an 3718/79 2130 161 9,2 8.9 149, 2%0, 127, [T
rn 3/18/79 2145 14,1 9,2 8,9 148, 2e8, 126, ETY
ww 3/18/79 2200 16,1 9,3 8,9 147, 2eb, 125, LT
an 3/18/79 221% 16,0 9,2 8,9 144, 221, 122, L2
ax 3718779 2230 1s,0 9,2 8,9 142, 218, 120, .
*w 3/18/79 2245 16,0 9,2 8,9 139, 214, 118, e
% 3/18/79 2300 16,0 9.2 3,9 138, 212, 117, (L]
*n 3/18/79 2315 1&,0 9,2 8,9 138, 211, 118, T
s 3/18/79 2330 16,0 9,2 a,9 i137, 216, 116, e
ax 3718779 2345 16,0 9,2 8,8 133, 203, t12, e
s 3718779 24800 16,0 9,2 8,9 134, 2095, 113, [
i."'.t‘tlt't'tt'..‘!.Q'tti'!l.'qtitt‘tt.tt!tt-'.il.tlt!tt-t"-
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AR AR AT AAN R R R A AR AR S gd R A AARN AR AR RA AN RN AR R AR A St Andany

1] 15 MIN, DATa "
TS DAY STACK GAS CONCENTRATION e
L4 J L]
T 02 co2 RO NO NO e
L1 LOAD vOLX vOLY PRMY PPMY NG/J o
- OATE TIME MwWTH  MEAS MEAS MEAS 3X02 e
tttlt.ﬂii!‘t'ﬂtit!‘giti.t.ilit'tt‘!Qtttia!titiliit.ittttit.ﬂ.t!
ax 3/19/79 15 15,4 S.2 4,9 !3“. 20s, 113. e
e 3/19/79 30 ls.“ 8,2 10.1 138, 105! lo,u *n
ae 3/19/79 as 1S.a 7.5 10,3 146, 195, 108, e
*x 3/19/79 100 15,4 7.5 10,3 146, 196, 108, 1
se 3/19/79 115 16,1 Tt 10,3 108, 196, 108, e
w 3/19/79 130 te,y 7.3 10,5 145, 191, 105, L2
»x 3719779 185 16,1 7.2 10,5 145, 190, 105, L L
ax 3/719/79 200 16,1 T.2 10,6 1440, 188, 104, e
*n 3/19/79 215 te,1 7.2 10,6 104, 188, 104, .
ne 3/19/719 230 6,1 T.2 10,6 145, 190, 105, e
= 3/19/79 205 e, 7.2 10,8 145, 189, tog, e
*n 3/19/79 300 16,1 1.2 10,6 1as§, 190, 105, L1
ae 3/19/79 315 16,1 7.4 10,5 145§, 192, 106, L1
wa 3/19/79 3130 o, 7.2 10,5 145, 1949, 105, .
e 3719779 145 16,1 7.2 10,9 146, 191, 105, L2
ra 3/19/79 400 16,1 Te2 16,5 145, 19¢, 105, e
= 3719779 a1s 14,3 7.4 10,4 1a4, 191, 105, K
ra 3/19/79 a30 18,3 7.2 10,4 159, 209, 115, e
an J/19/79 aas 18,3 7.8 9,9 153. 209, 115, LA
" 3/19/79 500 18,3 Tab 19,2 149, 202, 11, k)
ne 3/19/79 515 18,3 T.7 10,1 144, 201, 111, e
e 3/19/79 530 18,3 Te7 10,1 147, 200, 1104 Lh
- aw 3719779 a5 18,3 Te? 10,1 147, 200, 1104 "
*a 3/19/79 600 18,3 Teb 10,2 148, 200, 110, e
rn 3/19/779 615 18,5 Teb 10,1 148, 200, 110, -
*x 3/19/79 . &30 18,5 Tt 10,1 147, 199, 109, b
re 3/19/79 4% 18,5 7.7 10,1 148, 201, 11t okl
= 3/19/79 To0 18,S% 7.7 10,1 17, 104, 57, Lb
rx 3719779 715 14,3 7.7 10.1 153, 208, 115, bk
% 1/19/79 730 18,3 Te7 10.1 153, 208, 115, bl
*n 3/19/79 TS5 18,3 7.7 1.0 154. 209, 115, b
e 3/19/79 ._. 800 18,3 7 10,0 15S. 2114, 116, “_n
*u 3/19/79 818 17,6 o7 10,0 154, 210, 116, e
= 3/19/79 830 17,6 .8 10,0 154, 211, 116, .

ax 3/19/79 84% 7.6
e 3/19/79 990 7.4
a 1/19/79 91% 18,3
ne 3719779 930 16,3
n 3/19/79 945 14,3

7
7
7
8 9,6 155, 221, 122,
7
7
7
7
*= 3/19/79 1000 1&,3 7
7
7
7
7
7
7
7
7
-

10,0 =1 "1l bl 1 b
10,0 =1 bt 1Y 1. i
10.0 -1. -‘. .l. i
10,1 162, 220, 121, ==
10,1 182, 221, 122, =
12,3 163, 221, t22, e
12,5 108, 221, 122, L4
12,4 183, 221, 122, mw
12,4 162, eét, 122, Ll
12,4 164, 222, 122, e
12,4 165, 2ez2, 122, L
12,8 164, 222, 123, 1]
12,4 166, 227, 125, e
AARE RN A A AN ARSI SN AR RN RS RN O

en 3/19/79 1015 16,4
wn 3/19/79 1030 16,4
*x 3/19/79 1045 16,4
e 3/19/79 1100 16,4
ax 3/19/7% 111S 16,3
»e 3/19/79 1130 16,3
ne 3/19,79 1145 16,3
aw 3/19/79 1200 16,3
ERAAAATR A AR R AR TR AN AN AT g S
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AR AR R ARG R A AN AN R AN R P IR AN AR AN RN R AR AR AR AR AN NA Rt ROy

*n 15 MIN, DaATA T3
= DRY STACX GAS CONCENTRATION e
e (]}
- 02 to2 NO NO NO L)
e LUAD VoL YoLX PPMy PRMY NG/ J e
Ll DATE TIME MWTH MEAS MEAS MEAS 1X02 L4
AR PR AR A A A A AR A A AT R R AN AN A RN RAN SR TR AR AR AR N T AR AT R TRk
*a 1/59/79 1215 16,1 Teb 12,4 167, 225, 124, e

*s 3/19/79 1230 16,1 Teb 12,4 169, 227, 125. "
*s 3/19/19 1245 16,1 12,3 169, 228, 126, e
e 3/19/79 1300 16,1 12,3 167, 225, 124, e
st 3/19/79 1315 16,3 12.3 169, 228, 126, LA
an 3/19/79 1330 16,3 12,4 170, 227, 125, e
ax 3/19/79 1345 16,3 12,4 172, 228, f26, e
re 3/19/79 1400 14,3 12,4 170, 231, 127, e
e 3719779 1415 16,3 12,4 171, 23a, 127, e
am 3/19/79 1430 16,3 12,4 172, 231, 127, re
aw 3/19/79 1aas 1e,3 12,5 173, 230, 127, n
wx 3719779 1500 16,3 12,5 174, 231, 128, .
=e 3/19/79 1515 16,4 12,5 176, 23z, 1é8. e
an 3/19/79 1530 18,4 12.5 179, 235, 130, e
e 3719779 154% 16,4 12,5 182, 237, 131, LL
e 3/19/79 1600 16,4 12.6 185, 243, 134, e
e 3/19/79 1615 16,3 12,56 187, 247, 136, te
an 3/19/79 1630 16,4 12,06 191, 25e, 139, LA
an 3/19/77% 1685 16,4 12.6 196, 258, 142, '
s 37197719 1700 1e,48 12,6 196, 201, 144, L L
ra 3719779 1715 16,4 12,6 196, 264, 146, "
aw 3/719/79 1730 10,4 12,6 193, 257, 142,  ae
en 3719779 17a% 18,4 12.6 189, 25a, 140, e
sm 3719779 1800 16,4 12.5 185, 249, 137, L1
an 3/19/79 1815 16,3 12,5 =i, -l, =i, LA
= 319779 1830 18,3 12.5 169, 227, 125, e
e 3/19/79 1885 16,3 12,5 147, 224, 124, m
an 3719779 1900 14,3 12,5 166, 223, 123, e
ax 3719779 1915  15.8 12,5 166, 224, 124, LT
*w 3719779 1930 15,8 12.5 17, 227, 125, u
e 3/19/79 1945 15,8 11.3 164, 249, 137, e
e 3/19/79 2000 15,8 1101 167, 244, {34, e
e 3/19/79 2015 1S.4 11.7 167, 238, 131, bhd
M 3/19/79 2030 (5.4 11.7 167, 238, 131, e
“ 3/19/719 204% 1S,.,a 11.7 166, 237, 131, "e
** 3719779 2100 15.8 11.7 167, 237, 131, Ll
" 3/19/79 2115 5.4 11.7 167, 238, 131, e
s 3/19/79 2130 15.4 11.7 167, 238, 131, L]
wn 3/19/79 2145 15,4 11.7 167, 237, 131, w
*a 3/19/79 2200 15.48 11.7 145, 235, 129, e
** 3/19/79 2215 5.0 11.7 1ho, 23s. 130, b
*n 3’1”’79 2230 15.ﬂ lx.? lbb. 235. 130. e
aw 3/19/79 2285 15,4 11.7 146, 236, 130, e
e 31/19/79 2300 15,4 t1.7 145, 236, 130, e
e 3/19/79 2315 15,4 11.7 164, 233, 129, e
s 3/19/79 2330 5.4 11,7 165, 23a, 129, b
" /19779 2335 15,2 11.7 164, 233, 128, e
aw 3/19/779 2800 15,4 8 11.7 163, 232, 128, LA
ltt!t'ttttttttltttﬂtttt'tiltt!iitt.i**ﬁtttit-'iit!tlit!ltttﬂnﬂc

I...lll.’l.l.l.'!.-.-l.l-.
T OO T EHHWHWNWABERENTG SENOS OO

PP PR PP R R R PR RN I 2 e e et B et

AEPPHIERCEEOEBPEE
L et L L e A Lt L U L A A L L O e

" 8 & 8 & 4 & B & 8 8 b 5 4 88
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SRRARE A AR R IR E R AR R AR IR G R R TR AR AN RN N QAR AAT RO RA AN d R dnay

" 1S MIN, DATA e
" DRY STACK GAS CONCENTRATION e
[} ] LA
e 02 toe NG NG NO e
e LCAD voLg yoLx pPPMY PPMy NG/J re
L DATE TIME MwWTH MEAS MEAS MEAS 110¢ e
i.itt'ltlﬂ‘ﬁl#'tﬂtit!'..t"iiti..t!!"tttitit!itﬁ-tt!titititit.
L ] 3’20/79 15 16.6 803 1117 162. 230. 127. * &
aw 3/20/79 30 | 1-7Y ) 2,3 1147 160, 2428, 126, bk
e 3/20/79 a5 16,6 8,3 11.7 159, 2246, 125, LA ]
aw 3/20/79 100 16,6 8.3 1.7 159, 226, 125, Ll
% 3720779 115 16,6 8.3 11.7 -2 228, 126, e
wn 3/20/79 130 16,6 T.7 12.3 158, 215, 119, bl
an 3/20/719 185 18,6 7.7 12,3 158, 214, 118, e
ae 3/20/79 200 (6.4 7.7 12.3 159, 215, 118, e
e 3/20/79 215 16,8 7.7 12.3 158, 214, 118, L
wa /20779 230 1b4.8 7.7 12.3 157 . 213, 118, na
re 3720719 24% 6,8 T.6 12.3 157. gla. 117, e
aw 3/20/79 3400 16,4 Teb 12.3 1571 212, 117, L
“w 3/20/79 31S 17,49 Teb 12.3 157, F3 T 117, e
me 3720779 330 17,0 T.7 12,3 156, 211, 117, e
ax 3/20/79 325 17.0 7.7 12.3 156, ra g™ 117, LA
ne 3/20/79 a90 17,0 Ted 12.3 155, 210, 116, e
we 3/20/79 415 16,6 Tab 123 154, 208, 115, e
* 1/20/79 a30 16,4 Ts0 12.3 155, 209, 115, i
e 3}/20/79 a4AS 16.4 7.5 12,5 161, 215. 119, LA
an 3/20779 500 1640 7.8 12.5 203, 278, 153, L
"R !,20’7’ SIS lb.ﬂ 709 12.3 218' 301. 1&6. e
e 3/20779 530 10,8 8.3 11,8 148, 210, 116, T
nn 3/20/79 -S89 - 16,48 Te8 12.5 je1, 187, 103, 4
ax 3/20/79 600 16,4 Tall 12,5 142, 189, 104, "
an 3/720/79 615 (6.4 Ted i2.5 122, 189, 104, -n
aw 3/20/79 630 16,4 7.4 12.%5 143, 190, 105, LE
*w 3/20/79 64% 10,4 7.4 125 142, 189, 104, bod
ww 3/20/79 700 16,4 T.4 12,9 182, 189, 104, o
= 3/20/79% 719 16.a T.4a 1245 163, 190, 105, ne
N 3/20/79 730 16,4 7.4 12.5 142. 189, 104, -
wn 3720779 785 16,3 7.8 12,5 184, 192, 106, e
“x 3/20/79 800 16,3 7.8 12,5 1as, 193, 106, e
ew 3/20/79 815 16,4 7.4 12,5 145, 192, 106, e
ax 3/20/79 830 16,4 7.8 12,5 145, 193, 106, (1]
a% 3/720/79 835 16,4 7.8 12,5 187, 194, 107, -
2w 3/20/79 900 16,2 7.4 12,5 - 147, 194, 107, "
e 5/20/79 M5 16,4 7.3 12.5 147, 194, 107, Lh
am 3/20/79% 9%0 16,48 Te3 245 147, 194, 107, *w
re 3/20/79 94% 16,4 9.2 11.0 125+ 192, 106, e
w 3/20/79 1000 1b,a 8.1 11.7 138, 194, 107, e
" 3/20/79 1015 16,2 8.0 11.8 181, 195, 107, *e
= Y/20/79 1030 16,4 8.9 «0 tat, 196, 108, e
aa Y/20/79 1045 16,1 8.4 «0 143, 205, 113, e
e 3/20/79 1100 16,4 8.3 12.0 144, 205. 113, LA
*w 3/20/79 1115 16,4 8.2 121 187, 208, 114, e
. 3720779 1130 16,8 8.1 12.1 149, 209, 115, e
ne 3/20/79 1145 16,2 7.9 123 149. 206, 11a, e
*e 3/20/79 1200 . 16,4 T.7 1248 152. 206, 118, LR
[T I 2 R R e e S R R R R X2 2y e 2RI 2 23 2002 2 20 0 20 R 2 22 d R d 2t sl gl
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[T L R SR R R R R RS s a2 XY TR RIS 2 RA AR RS AR DA AL 22 &84

L ]}
L4 ]
L3
LA
Ll
e

*re
L 1]
i
L]
L1
W
A
L L
e
L ]
e
L4
L]
L} ]
L)
*w
N
an
e
*e
L1
L
R
L]
(£ ]
*h
il
*0
£ ]
L 1]
L)
L]
e
*h
"l
L2 )
L1
(] ]
e
(3
e
"e
L d
L} ]
Ll
*re
am

15 MIN, CATA e
DRY STACK GAS CONCENTRATION e

e

02 co2 NO N0 (4] TS

LOAD YOLX vOLY PPMY PPMY NG/ J e

DaTE TIME MwTH MEAS MEAS MEAS 3x1p¢< tad

[ 2 i s PR N R 3R AR AP TR AR AR AT T3R80 222 a0 R Rl R X2 ]
3/20/79 1215 16,7 7.5 12,8 154, 206, 113, e
3/20/719 1230 16,7 73 12,9 156, 206, 113, L
3/20/79 1205 16,7 T.! 3.1 tod, 211, ite, e
3720479 1300 16,7 7.1 13,0 163, ate, 117, e
320479 1318 18,7 1.2 13,0 166, 217, 120, e
3/20/719 1330 16,7 7.2 12,9 {68, a1, 1et, (L4
3/20/79 1345 18,7 7.2 13,0 199, 207, 114, "
3/20/79 1309 18,7 7.1 12.9 152, {98, 109, 12
3/20279 1415 16,6 T2 12.9 151. 198, 09, L4
3720/79 1439 16,6 T2 12,9 150. 196, 108, b ]
3720779 1485 (6,4 7.2 12,9 149, 195, 108, L
3reers79 150¢ 1&,4 7.2 12.9 149, 195, 108, g ]
3/20/79 1515 14,6 7.2 1249 148, 19a, 107, L]
3/20/79 1530 16,8 7.2 12.9 149, 194, 167, se
3/20/79 1585 16,6 1.2 12.9 1a9, 195, 107, e
37207719 1600 16,6 Tel 12.9 152, 198, 109, e
3720779 1615 16,7 Tl 13.0 153, 198, 109, e
3/20/719 1630 16,7 Tet 13,0 154, 201, 111, e
3/20/79 1645 16,7 Tl 13.0 156, 203, 112, e
Y2779 1700 16,7 7.3 12,9 154, 203, 112, e
3/20/7719 1715 16,7 T3 12.9 151, 199, 110, L]
3720779 1730 18,7 Tat 12,9 150. 198, 109, e
3/20/79 1785 16,7 Ted 12,9 148, 197, 108, okl
3/20/79 1800 16,7 Ted 12.9 148, 197, 108, -
3/29/79 1815 16,8 7! 13,4 171, 222, 123, "~
3/20/79 1830 16,8 7.8 12,9 198, 268, tue, n
3720/79% 1845 16,8 7.8 12,5 180, 246, 136, T
3720779 1900 16,8 7.6 12,7 1as, 197, 109, LT
3/20/79 1915 18,2 7.5 12,7 145, 197, 108, e
3720779 1930 18,2 1.7 12,7 144, 196, 108, L]
3/20/79 1985 18,2 T.7 12,7 184, 195, 108, e
3r20/79 2000 18,2 7.7 12,7 143, 194, 107, *a
3720779 2015 16,8 7.4 12,7 143, 193, 107, w
3/20/79 2030 16,8 T.6 12,8 143, 193, 106, e
3720779 2045 16,8 7.6 12,8 133, 192, 106, e
3/20/79 2100 16,8 T,b 12,7 143, 193, 106, T
/20779 2115 16,8 Teb 12,7 144, 194, 107, L1
3s20/79 2130 16,8 7ed 12.98 taa, 194, 107, L]
3720779 2185 16,8 Teb 12,8 18, 196, 108, e
3720779 2200 16,8 7.5 12,9 144, 195, 107, e
3720779 2215 16,8 Tebd 12,8 143, 192, 106, e
Ys20s79 2230 16,8 Tut 12.7 14¢, 190, 105, e
3/20/79 2245 16,8 Te7 12,7 140, 189, 104, “~n
3/20/79 2300 16,8 Teb 12.7 140, 190, 105, L
3720779 2315 16,7 Tt 12.8 141, 191, 108, *a
3720779 2330 16,7 Te7 12.8 140, 190, 105, e
Ys20/77% 2345 18,7 Teb 12.8 139, 188, 104, e
3/20/79 2400 16,7 T.7 12,8 139. 188, 104, e

SRR AR AR T AR NN At g A AN A AR RPN R RanRe N asandataasnvaaNedy
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T 2222 2322 222 2222222 R R R Rt Al a0ty Rd)

LR
*w
LR ]
L3 ]
e
e

L 2]
X ]
L
'™
L L ]
e
e
L1 ]
w
-
LK)
™
L2 ]
e
'
"
e
*w
L1
e
"
e
e
e
e
ne
e
e
T
-
"~
"
L 3 )
e
'™
*
e
L1 ]
*n
"
e
T
L3 ]
™
"
LR
e
-

LL 1S5 HMIN, DATA
[T} DRY STALK GA3 CONCENTRATION
an
L 0g coe NOD NQ ND
L LOAD VOLE YOL X PRMY PPMY NG/J
L DATE TIME MWTH MEAS MEAS MEAS 1%02
2 S22 23222222231 22222 2 23322222 A2 R R AR ZRaltalalis )
= 31/21/79 1S 16,4 T.7 12,8 139, 188, 1g9a,
*n 3/21/79 30 16,8 Teb 12.8 140, 190, 105,
“n 3/21/79 @5 16,4 T.7 12.8 142, 192, 106,
ew 3/21/79 100 16,6 7.7 12.8 tae, 192, 106,
x 3/21/19 115 16,6 T.7 12.8 142, 193, 106,
e 3/21/79 130 16,8 7.7 12.8 142, 193, 108,
e 3/21/79 135 1b.4 7.7 12.7 1u2, 193, 106,
" 3/231/79 200 16,6 7.7 12.7 141, 192, 106,
ax 3/21/79 219 16,6 7.7 12,7 141, 191, 105,
s 3/21/7% 230 16,8 7.7 12,7 141, 191, 105,
e 3721779 2895 10,4 7,17 12,7 191, 192, t0s,
an 3/21/79 300 16,6 7.7 12.7 141, 192, 106,
w 1/21/79 315 16,8 7.7 12,7 1ae, 193, 106,
wn 3/21/79 130 10,6 8.5 12,0 139, 201, 111,
e 3721779 345 16,5 7.7 12,7 1ao, 190, 195,
aw 3723779 400 6.6 7.7 12,7 139, 190, 105,
we 3/21/79 a1% 16,4 1.7 12,7 137, 186, 103,
re 3/21/79 a30 16,4 1.7 12,8 138, 184, 102,
en 3/21/79 44% 16,3 7.7 12,8 135, 183, 101,
an 3724779 500 16,4 1.7 12,8 135, 183, 101,
= 3/21/79 S15 16,0 7.7  12.8 134, 182, 100,
wn 3/21/79 530 14,4 T.? 12,8 138, 183, 101,
- 3721779 545 16,4 T:7 . 12.8 134, 182, 100,
wn 3/721/79 600 56,4 T8 12,8 135, 183, 101,
aa 3/21/779 . 615 16,4 7.7 12,8 137, 185, 102,
ax 3/21/79 830 16,48 Te? 12.8 137, 185, 102,
»e 3/21/79 64% 16,4 7.7 12,8 135, 1683, 101,
n 3/21/19 700 16,4 T 12,0 138, 184, 101,
re 37217719 715 6,4 1.7 12,8 137, 185, 102,
=x 3/21/719 730 16,8 7.6 12,3 137, 186, 102,
e 3/21/79 785 16,4 7.6 12,8 139, 188, 104,
*x 3/28/79 ... 800 16,4 Teb 12,8 139, 187, 103,
*n 3721779 315 36,4 7.6 12,8 139, 187, 103,
e 3/21/79 830 15,8 T.6 12,8 138, 186, 103,
s 3721779 845 16,4 T.b 1.8 139, 187, 103,
- 3721779 900 16,4 7,6 12,8 149, 200, 110,
wn 3/21/79 915 16,4 T.0 12,7 181, 203, 112,
s 3/21/79 930 16,8 7.5 12,7 151, 2%z, 111,
ww 3721/7% 9as5 16,4 T.6 12,4 152, 204, 113,
ax 3/21/79 1000 16,4 7.6 12,6 153, 205, 113,
aw 3721779 101% 16,6 T.6 12,6 108, 201, {11,
an 3/21/779 1030 16,6 T.8 12,5 tde, 196, 108,
*» 3721/79 104% 16,6 7.4 12,6 149, 199, 110,
s 3/721/79 1100 16,6 7.3 10,2 127, 167, 92,
s 3/21/79 1115 t6,4 7.3 10,3 128, 168, 93,
we 3721779 1130 16,6 7.2 10,3 127, 16e, 92,
e 3721779 1145 16,6 7.2 10,3 123, 161, a9,
e 3/21/79 1200 16,6 7.2 10,3 122, 160, 88,
L3} ]

AAARRERARN AT R RN IR O RN RN
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AR AR AR AN g AR ANN A AR R G R EAANE QAN AT AN SN IR DAt A R RN RN nay

e 19 MIN, OATA e
n DRY STACK GAS CONCEMTRATION e
[ 1] [ X ]
LA a2 co2 NO NO NO e
b LOAD voLx voLx PPRMY PPMy NG/J s
LA DATE TIME MWTH HEAS MEAS MEAS 31X0¢< T
tllt!i.‘t-'tit!tiltt*itg.‘nﬁI!Il'iltitinitt.*ittl'tt'ti’il-iti'
*® 3/21/79 1215 16,7 7.2 10.3 121, 1548, az, e
wx 3/21/79 1230 16,7 7.2 10,3 122, 159, 88, b
*e 3721779 12a% tb,7 7.2 10,9 123, 160, 88, .
e 3/21/79 1300 10,7 T.8 10,3 120. 159, 88, -
" 3/21/79 1315 16,7 7.4 10,2 114, 151, a3, e
ax 3/21/7% 1330 18,7 1.4 10.1 129, 172, 9s, .
te 31/21/79 1385 18,7 7.3 10,2 131, 173, 95. e
*s 3/21/79 1800 16,7 7.3 10,3 128, 168, 93, TS
*w 1/21/79 1415 16,7 Te2 10,3 129, 169, 93, e
o 321779 1330 16,7 T.1 10,4 132, 170, 94, e
ww 3/21/79 1385 16,7 7.0 10,4 134, 173, 95, ™
ws 3/21/79 1500 16,7 7.0 10,4 133, 172, 95, s
e 321779 1515 16,8 7.0 10,5 133, 172, 8, L1
e 3/21/79 1530 16,8 7.0 10,5 138, 173, 96, =
s 3/21/79 1585 16,8 7.0 10.5 126, 163, 90, L1
an 3721779 1600 16,8 7.0 10,5 126, 163, 990, e
 3/21/79 1615 16,8 1.0 10,5 127, 164, 990, a
s 3/21/79 1630 16,8 7.0 10.5 124, 180, a8, "
" 3/21/79 1645 6.8 T.0 10,5 123, 158, ar. '
ce 3/21/79 1700 16,8 Tel 10,5 122, 158, ar, e
s 3/21/79 171% 16,8 Tel 105 122, 158, 87, b
 3/21/79 1730 16,8 7.1 10,5 122, 158, 87, =
e 3/24/79 1785 16,5 Te1 10.4 122+ 158, 87, LA
% 3/21/79 1890 16,8 Te1 10.5 1224 158, 87, L
e 3’21,1q lals l‘qa 701 |°.s 122- lsso 57' e
LA 3,2‘,79 1830 16,8 Tet 10.5 121, 157, B6. *w
" 3/21/79 1845 16,8 Tel 10.5 123, 160, a8, L
*e 3/29/79 1900 16,8 Ted 10.8 122, 161, 89, re
*x 3/21/79 1915 1646 8.3 9,8 127, 180, | 99. i
e 3/21/79 1930 14,46 Tt 10.2 122, 164, 90, Ll
e 3/21779 1945 16,6 Teb 1041 121, 163, 90, v
aw 31/217/79 2000 10,8 Tst 1041 120+ 162, 89, "
" 3/21/79 2015 16,8 Teb 10,2 120, 162, 89, e
o 3/21/79 2030 16,8 Tsb 11,9 121, 163, 90, bl
"™ 3/21/7% 2085 té,8 Teb 10,2 122, 164, S0, w
a% 3721779 2100 16,8 Teb 10.2 122, 164, 990, "
e 3/21/779 2115 16,6 Tat 1042 121, 163, 0. "
a 3/24/79 2130 16,8 Tsb 10,2 1224 164, 90. e
% 3/21719 2135 16,6 Teb 1042 123, 166, 9. e
s 3/21/79 2200 1b, 8 Teb 10,2 123, 165, 9., LA
e 3/21/19 2215 16,6 Teb 1042 123, 165, 9. LA
we 3/231/79 2230 16,8 Teb 10,3 124, 166, 92, *
o 3/21/79 2249 16,6 7.6 10,3 - 123, 166, 91, *n
= }/21779 2300 16,4 7.0 10,2 123, 166, 91, e
wa 37217719 2315 10,8 T.b 10,2 123, 166, 91, LT
aw 3/21/79% 2330 16.b T.b 10,2 118, 160, as, L
e 3/21/79 2345 16 .6 T.b 10,2 118, 159, a8, o
v 3/21/79 2400 16,6 T.6 10,2 117, 157, a7, e
Iﬂl."""t.ili'!ﬁttl.g.i'ti"
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AR R RN AR N R AR R AR SRR AR RN AR AR ARt AN adady

(2] 1S MIN, DATA *
e DRY STACK GAS CONCENTRATION *a
[ 1] LE ]
b 02 co2 ND NO NO *a
L1 LUAD VoL YOLS PPHY pPPMY NG/J ey
L DATE TIME MwWTH MEAS MEAS MEAS 120¢ "
ﬁ-‘.‘..-‘-‘.'-".*'!"."".*I‘.".QI".'...'.i"'..'...."*..ﬂ..
" 3/22/79 15 16,4 7.8 10.2 117, 157, ar, *w
an 3/22/79 30 fe,b T.6 10,2 118, 160, as, e
e 3/22/79 as 16,6 T.6 10,2 118, 160, a8, e
sa 3/22/79 100 16,6 7.6 10,3 117, 158, 87, e
sa 3722779 115 te,s Tt 10,3 116, 156, as, e
an 3/22/79 130 16,6 7.6 10,3 115, 155, 86, *a
 3722/79 185 8,8 7.6 10,3 114, 153, a4, e
an 3/22/79 200 16,8 T.6 10,3 113, 152, au, "
wn 3/22/79 215 16,6 7.6 10,3 114, 153, ad, L1
an 3722779 230 16,8 7.6 10,3 114, 154, as, e
e 3/22/79 288 16,6 7.6 10,3 115, 155, 8BS, e
ae 3/22/79 300 14,4 7.8 10,3 115, 159, 86, L
sw 3722779 315 16,0 7.6 10,3 1186, 157, a6, e
aw 3/22/79 3130 10,6 T.6 10,2 117, 158, a7, "
a 3/22/79 345 t6.é T 10,2 118, 159, a8, LT
*w 3/22/79 A00 16,8 7.6 10,2 117, 159, 88, ™
s 3722779 a1s 14,7 8,4 9.7 11l 160, 88, T
e 3/22/79 430 16,7 T.9 10.0 113, 156, as, e
wn 3722779 4as 14,7 T.7 10,2 114, 155, 8%, L ']
wa 3722779 S00 16,7 Tt 10,2 114, 154, as, L2
an 3/22/79 S15 16,6 740 10,2 113, 153, 8a, "
ww 3722479 530 16,8 7.7 10,2 113, 153, 84, L2
N 3/22’79 5!15 lﬁ.b 7.& 10.2 llZ. 15‘. 83‘ LA
ss 3/22/79 600 16,56 Teb 10,2 111, 151, 83, ne
wn 3/22/79 615 16,6 T+6 10,2 114, 154, as, e
sa 3722779 630 16,6 T 10,2 115, 155, 86, LT
ea 3/22/79 645 16,8 Tt 10,2 115, 155, b, ™
wa 3722779 100 16,6 Tt 10,2 115. 156, 86, e
wa 3722779 715 16,4 Tt $10,2 116, 156, 86, '
ne 3/22/79 730 16,4 Tt 10,2 115, 155, 86, e
en 3/22/7% 745 18,8 Tt 10,2 116, 154, 86, L)
sa 3/22/79 800 1b.4 Tt 10,3 117, 187, a7, e
sn 3722779 815 16,4 Teb 10,2 117, 158, a7, T
ax 3/22/79 84310 18,0 Teb 10,2 116, 157, 87, e
se 3/722/79 845 (&,a T 10,2 116, 157, a7, s
an 3722779 900 16,48 To? 10,1 127, 172, 95, *w
s 322779 95 16,6 7.6 10,1 128, 173, 85, .
on 3/22/79 930 16,.b4 Teb 10.,1° 129, 174, 96, e
aw 3/22/7719 945 16,8 Teb 10.1 129, 1Ta, 96, LT
ne 3/22/79 1000, 16,6 Tab 1041 129, 174, 96, *a
% 3/22/79 1015 16,8 Teb 0.1 129, 174, 96, L1
e 3/22/79 1030 16,4 Tt 10,2 129, 173, 95, e
"w 3/22/79 1045 16,4 Teb 10,1 12Se. 168, 93, "
ww 3/22/19 1100 16,4 Tt 10.0 126, 149, 93, s
we }/22/79 1115 16,4 T.b 10,9 127, 174, 9, T
m 3/22/79 1130 16,8 Tt 10,1 127, 171, %4, okl
sx 3/22/79 1145 6,0 T.6 10,1 128, 174, 9%, e
aw 3/22/719 1200 t6,4 T.6 10,1 129, 173, 9%, e
tI.*ﬁl"ﬂ.'tti"itktt'tg-'ttlttii.'tl-ttﬂlittt.iII'."C*I!‘I".
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AR A AN R AR AR R T R R AR A A PR T A AR RS AR NN TR AR A AR SR RSN R AR NI P d g AR

LR
L2 ]
L] ]
L ]
aw
L2 ]

LA ]
L
*w
LA ]
LA ]
L2
LA
L4 ]
LR
%
L)
L
e
L2 ]
L2
*u
"
L2
"%
LA
*h
L L
Ll ]
* e
*w
"
L] ]
n
L2
*e
R L]
L
L E
L) ]
*n
L2}
e
*en
*a
L]
T oe
*w
e
*w
"%
*h
LA ]
L

e 1S MIN, DATA

e DRY STACKX GAS CONCENTRATION

L 1]

e 02 coe NO NO NO
= Loap YOoLX YULX pPAMY pPuy NG/ J
L1 DATE TIME MwTH MEAS MEAS MEAS 3x02
ﬂtt‘iittiﬂ.it't"ttt.it.tlﬁttttt.tﬂtll-'ﬁt.itﬂlttl.iiiitnfit!*i
®w 3/22/719 1215 (6,4 T.6 10,0 129, 173, 96,
*m 3/22/79 1230 16,4 7.6 10,0 129, 173. %6,
ww 3/22/79 1245 16,4 T.b 10.0 124, 167. 92
*n 3/22/79 1300 6.4 Tt 101 125 168, 93,
ww 3/22/719 1315 16,8 T 1041 127, 170, 94,
ww 3/22/79 1330 16,6 Teb 1041 127 170, Qu,
wa 3/22/79 13as 16,8 7.5 10,1 127, 170, 94,
wn 3/22/79 1400 16,4 7.5 10,1 127, 169, 93,
sn 3722779 1415 16,6 7.5 10,1 128, t71, 4,
aw 3/22/719 1430 16,46 7.5 10,1 128, 17, 9a,
am 3/22/79 1385 (6,6 r.4 10,2 125, 167, 92,
wa 3/22/79 1500 116,86 7.4 10,1 122, 163, Qe,
sea 3/22/79 1515 16,6 7.4 10,1 122, 162, S0,
e 3722779 1530 4,8 7.4 10,1 122, 162, 89,
wn 3/22/19 1585 16,6 7.0 10,1 122, 162, a9,
nn 3722779 1600 t6,6 7.8 10,1 122, 162, 89,
e 3,22/79 1619 16,8 7.0 10,1 122, 163, 90,
ta 3/22/79 1630 16,86 7.8 10,2 123, 164, S0,
ea 3722/79 16448 16,8 7.5 to0,2 124, 165, 9,
an 3/22/79% 1700 16,46 7.5 10,2 124, 165, 91,
ax 3/22/719 1715 16,6 7.5 10,2 124, 16s, 91,
we 3722779 1730 16,8 7.5 10,1 126, 168, 93,
s 3732/79 1745 18,6 7.5 10,1 128, 170, sa,
an J/22/79 1800 $6,86 7.5 10,1 129, t72, 95,
re 3/22/19 1815 16,6 7.5 10,1 130, 174, 9%,
e 3,22179 1830 16,8 7.5 10,2 129, 173, 95,
on 3722779 1845 16,6 7.% 10,2 128, 17, 4,
sa 3/32/79 1900 16,6 7.5 10,2 128, 1M, 94,
wa 3722779 1915 17,0 7.5 10,2 126, 168, 93,
ww 3/722/79 1930 17,0 8,2 9,6 130, 183, 101,
- 3/22/79 1935 17,0 7.7 10,¢ 12%, 167, 92,
as 3/22/79 2000 17,0 1.7 10,1 121, 164, 91,
*n 3/22/79 2015 16,6 7.7 10,1 121, 183, 90,
e 3/22/79 2030 16,8 7.7 10,1 120, 163, %0,
xs 3722779 2045 16,4 7.7 10,1 121, téa, 990,
wn 3722779 2100 1644 Te7 10,1 121, 163, 9a,
an 3/22/719 2115 16,4 TeT 10,4 1204 163, 9q,
an 3722779 2130 16,4 Te? 10,1 119, 162, a9,
an 3722779 2185 (6.6 7.7 1041 120, 102, 89,
aw 37227719 2200 16,8 T.7 10.1 119, 162, a9,
ww 3/22/79 2215 16,8 T.7 10,1 119, 162, S0,
e 3/22’7“ 2230 18,6 7.7 10,1 llqu 162, 89-
e 3/22/79 2285 1b.,b 7.7 1041 119, 162, %0,
re 3/22/79 2300 16,6 7.7 1041 119, 162, a9,
*x 3/22/79 2315 16,08 7.7 10,1 119, 161, 89,
wx 3/22/79 2330 16.b Ta7 101 116, 158, 87,
an 3/22/7719 2345 18,8 7.7 104 116, 157, Bb,
re 3722779 2400 16,6 T.7 10,1 116, 158, 87,
ARAAR A RN AR R RN AR AAR SR IAN R RN EAR AN P RANASG AR T REARR AN RAARAT AR RN
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T 2333232322 R RS 222 TR R R A2 AR Rl lisdell))

[ 15 MIN, DATA [
LA DRY STACK GAS CONCENTRATION re
[ 1] L]
'Y 02 ¢o2 18] NQ NO LT
e LOAD yoLg vaLy PRNY pPPMY NG/J *a
sx  DATE TIME MWTH  MEAS  MEAS  MEAS  3X0¢ *w
l.tl.ittt.tt.it'ﬂ.ttitt.!"tittiqtt.!'tt!li‘lilil!tltﬂ"t'tttig
" 3/23779 15 16,4 1.7 10.1 1150 156, 86, e
wx 3/23/79 30 16,4 7.7 10,1 116, 157, a7, Lh
ax 3723779 as  1e,4 7,7 10,1 115, 1546, a8, e
e 3/23/7% 100 1e,a 7.7 10,1 115, 154, 3e, LT
e 3/233/79 115 16,4 1.7 10,1 115, {5, a6, ‘u
aw 3/23/79 136 16,4 T.7 10,1 115, 196, as, e
ax 3/23/79 185 16,4 T.7 10,1 115, 156, 8s, e
ah 3723779 200 16,2 7.7 10,1 115, 157, Be, [T
re 3/23/79 215 14,4 Te7 10,1 1195, 157, 86, '
o 3/23/79 230 16,48 Te7 10,1 119, 157, B&, TS
ra 3/23/79 24% 16,4 Ta7 10,1 114, 15S. 86, [T}
rw 1/23/79 300 16,4 7.7 10,1 118, 155, 8S. e
s 3/23/7% 315 (6,4 7.7 10,1 113, 154, as, e
adk 3/23/79 3310 16,4 Ta7 10,1 112, 152, 84, *h
an 3/23/79 345 16,4 To? 10,1 {11, 151, 83, bl
*n 3/23/79 400 t6,4 Te7 10,1 11l 150, 53, "
te 3/23/19 415 16,3 8,8 9,3 101, 149, a2, e
" 3/23/79 330 16,3 7.7 10,1 107, 145, 40. e
aw 3/23/7% 445 1643 Teb 10,2 107, 145, a0, "
*s 3/23/79 500 16,3 Teb 10.2 107, 144, 79, .
e 3/23/79 515 16,4 Teb 10,2 106, 143, 79. "
e 3723779 S30 16,4 Tab 10,2 106, 143, 79, an
% 3/23/719 585 16,4 7.0 10,2 106, 143, 79y e
o 1/23/79 600 16,4 Tt 10,2 106, 143, 19, e
- 3723/7% 815 16,48 T.7 10.1 108, 147, 81, L4
s 3/23/79 630 16,0 T.7 10,1 109, 147, 81, LT
an 3/23/79 435 (6.4 7,7 10,1 108, a7, 81, %
we 3/23/79 700 16,4 7.7 10,1 109, 148, 81, A=
am 3723779 T1S 16,8 7.7 10,1 109, a8, ar, w
e 3/23/79 730 [e,4 7.7 10,1 109, 147, 81, e
an 3/23/7% 745 16,4 7.7 10,1 109, jas, a2, e
aw 3723779 800 16,4 7.7 18,1 109, 148, 82, =
s 3/23/79 815 16,3 7.7 10,14 110, 150, 83, e
s 3,23/79 830 16,3 7.7 10,1 112, 152, aa, (1]
s 3/23/79 835 16,3 7.7 10,1 112, 152, 83, a»
*e 3/23/79 900 14,3 7.7 10,1 114, 151, 83, 'L
e 3/23/79 915 16,3 7.7 10,1 112, i%2, aa, s
we 3/23/79 930 te .3 Te.7 10,1 112, 152, sa, e
na 3/23/79 945 16,3 7.7 10,1 115, 154, Be, e
aw 3/23/79 1000 16,3 7.7 10,1 115, 15%, 86, #»
ne 3723779 1015 16,3 - 7,6 10,1 116, 15s, 8s, e
ww 3723/79 1030 16,3 7.6 10,1 1146, 154, as, s
«w 3/23/79 104% 16,3 7.6 10,1 115, 155, Bs, T
anx 3/23/79 1100 16,3 7.0 10,2 126, 168, 92,
wn 3/23/79 1115 16,1 7.4 to,1 128, 169, 93, e
wn 3723779 1130 16,1 7.2 10,2 129, 169, 93, *e
se 3/23/719 1145 16,1 7.1 10,3 131, 171, 9, e
s 3/23/79 1200 16,1 T.2 10,3 134, 175, 97, Ll
[ 2 3 ]

AARREARDAEQERN T AR AR N e R
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AR AR R R AR AN AR AT RN AR AR RN R T AN R AR RARNRE AR AR RAA N TR IR SRRy

LA |
LA
L2 ]
i
ot
e

LA ]
e
L2
*h
LR
LA
Ll
e
ww
e
L2 ]
"y
LA
L4 ]
(3]
L4 ]
LA ]
LA
"
Ll
*a
*n
¥
L3
e
“e
*a
e
e
L L]
ok
L1
LA
L1
LA
n
L1
L
LA
e
e
L]
~w
X
*w
L]
L3
*n

a“n 15 MIN, DATA

" DRY STACK GAS CONCENTRATION

e

e 02 to2 NO NO NO
b LOAD vyoLY voLx peMy PPMY NG/J
L DATE TIME mMWTH MEAS MEAS MEAYS 1102
t.itl'.tt!'..ti.tt*ilﬁﬁ..ttttttﬁ'titl‘tit.!'I.'Qtltiti'!ttttitt
e 3/23/79 1215 16,7 1.2 10.3 135, 177, 97,
aw 3/23/7% 1230 16,7 7.2 10.2 134, 176, 97.
sn 3723779 1248 16,7 Te3 10,2 .124, 161, 90.
*e 3/23/79 1300 16,7 T.3 10.2 124, 163, 0.
aw 3/723/79 1315 16,8 Ta2 10,3 125, 164, 90,
ee 3/23/79 1330 14,8 Tl 10,2 129, 169, 9%,
sn 3/23/79 13a% 16,8 T.2 10,3 130, 170, 94,
we 3/23/79 1400 16,8 Tl 10,3 129, 168, 93,
e 3/23/719 1815 16,7 7.2 10,3 128, 168, 92,
e 3/23/79 1430 16,7 7.2 10,3 t27, 164, 91,
s 3723779 1338 16,7 Tl 10,3 126, 164, %0,
ae 3723/79 1500 16,7 Tl 10.4 125, 163, S0,
L4 ] 3’23/79 1515 16.7 7-1 1003 laa. 1&ac 89.
wn 3723779 1530 16,7 741 10,3 123, 160, a8,
x 3/23/779 1545 16.7 Te1 1003 124, ’610 QQ.
an 3/23/79 1600 16,7 Tel 10,8 122, 159, a8,
me 3/23/79 1615 16,6 Te3 10,3 123, 1862, aq,
e 3723779 1630 16,6 7.3 102 122, 162, a9,
" 3/23/79 1645 16,8 7.3 10,2 122, 162, g9,
*e 3/23/79 1700 16,8 7.3 1042 121, 159, a8,
*n 3/23/79 1715 16,6 T3 10,2 121, 160, aa,
e 3/23/779 1730 16,6 T3 1042 120, 158, 87,
s 3/23/79 1785 16,6 T.4a 1042 120, 159, 87,
o 3/23/79 1800 16,4 7.4 1042 119, 157, 87,
ax 3/23/79 1815 16,8 7.3 10,1 118, 156, s,
e 3/23/79 1830 164 1,3 10,2 118, {Se, 86,
we 3/23/79 1835 b6 7.3 10,2 117, 1iS&, as,
wn 3/23/79 1900 16,6 T.4 10,2 118, 156, 88,
»a 3/23/79 1915 16,7 T.7 9,9 118, 158, 87,
wa 3/23779 1930 1,7 8.2 G.6 126, 174, 96,
sw 3/23/79 1948 16,7 T.9 9,7 124, 172. 9s,
wn 3/23/79 2000 10,7 8,0 9.7 124, 172. 99,
na 3/23/79 2015 16,6 B.0 9,7 126, 174, %,
e 3/23/79 2030 18,8 8.0 9,7 125, 173, 95,
*w 3723779 2045 16,56 T.9 9,7 124, 1T, 94,
an 3/23/79 2100 16,06 7.9 9,7 122, 169, 93,
*x 3/23/79 2115 16,6 3.0 9,7 121, 168, 93,
ne 3/23/79 2130 16,46 7.9 9.7 122, 169, 93,
e 1/23/79 2145 16,46 Te% 9,7 123, 170, 9a,
e 3/23/79 2200 16,6 Te® 9,7 .1213. 170, 9a,
an 3723779 2218 16,46 7.9 9,7 123, 170, 9a,
*n 3/23/1%9 2230 16,8 7.9 9,7 124, 171, 9a,
™ 3/23/79 2245 16,8 Te9 9,7 123, 170, 9a,
- 3/23/79 2300 164,46 7.9 9.7 123, 169, 93,
“n 3/23/79 2315 16,6 8,0 Q.T 126, 17no 96.
*a 31/23/719 2330 16,6 7.9 9,7 126, 174, 96,
e 3/23/79 2345 14,8 8.9 9.7 126, 173, 96,
*% 3/23/79 2800 16,6 7.9 9,7 128, 173, 96,
l".tlt.tt.tlitl'.t!tttgﬁ".*-i.a'ttl.'ﬁ..i.tttt'ﬁl‘.‘i'.iaﬂt'.
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h 15 MIN, DATA LL]
'Yy DRY STALX GA3 CONCENTRATION e
N 'y
Ll Qg Coe NQ NQO NO e
ek LoAD voLx voLX PPNV PP MY NG/ n
L L DATE TIME MwTH MEAS MEAS MEAS 310¢ e
ARARARE AR R R AR R QAR RS A AR N P IR SRR RN ERAAARNAN IR R R RN REN
ah 3/28/779 1S {e,.0 7.9 9,7 125, 173, 9s5. ‘e
“n 3/24/79 30 16,8 1.9 9,7 124, 172, 9s, LA
ne 3/24/79 as 16,48 9 9,7 125, 173, 95, e
*n 3/2a/7% 100 16,8 9 1254 172, 9s. .-
a 3/2a/79 115 16,4 9 124, 170, 94, e
"% 3/20/79 130 6,4 9 124, 170, 94, e
e 3/20/79 105 16,4 8 124, 70, 94, re

a 3/23/79 200 16,8
wn 3720779 215 16,4
wx 3/24/79 230 16,4
*s 3/24/79 245 te,a
wx 3/2a/79 100 16,4
xn 3/2a/79 115 16,4
ne 3/240/79 330 16,4
e 3724779 348 16,0
*n 3/28/79 a00 16,8
re Y/28/79 415 18,8
sw 3/24/79 430 14,4

7
7
7
7
?
7 124, 170, 94, LA
)
7
7
7
7
7
7
?
]
7
aw 3/20779 aas th,4a 7
7
7
7
7
?
7
7
7
ki
7
7
7
7
7
T

7
?
?
7
9
7 125, 171, 94, e
7 125, 171, 95, "
7 126, 174, 96, L1
7 127, 174, 96, s
7 129, 178, 98, "
7 129, 178, 98, e
7 128, 177, 7, 'Y
7 125. ‘71- 98, L g ]
1 129, 187, 103, LA}
[ 127, 175, 97, "
8 128, 173, 95, "

ax 3/24/79 500 16,3 9 128, 173, 95, e

ne 3/20/79 515 (6,0 9 127, 172, 95, e

*n 3/28/79 %30 16,4 9

*n 3/24/79 54% 14,8 ]

&e 3724779 600 6.4 a

*e 3/24/79 515 16,2 8

re 3/24/79 630 (6.8 .1

aw 3/24/79 435 b8 ]

]

8

a

9

g

9

9

0

9

9

126, 171. 94, e
126, 171, o4, e
126, 171, 94, e
127, 171, 94, L]
127. 172 95, L
126, 171, 94, e

wa 3/24,79 700 16,46 126, 171, 94, e
*n 3/28/19 1S 16,4 . 126, 172, 95, an
es 3/24/7% 730 16,0 . 127, 172, 95, L1
= 3/24/79 7as 16,0 . 128, 173, 95, TS
*x 3724779 . 800 6,4 . o 128, 173, 95, '
we 3/24/79 815 16,0 . . 128, 173, 95,  aw
% 3/24/79 830 14,4 . 9, 127, 111, 9, e
*a 3/24/79 845  tb6,a 7. 10, 125, 169, 93, =
an 3724779 900 16,8 T. 9, 121, 163, 90, aw
*e 3/22/79 215 16,4 Te 9, 114, 156, 86, e
- 3/2a,19 930 g16,a- T.,6 10,0 114, 157, 87, me
= 3/24/79 945 16,4 7.7 9.8 120, 163, 90, e
ww 320779 1000 36,8 1.7 9,7 123, 167, 92, L L
s 3/28/79 1018 16,4 7.8 9.7 124, 169, 93, e
we- 3/24/79 1030 16,2 7.8 9,7 125, 171, 9a, e
ww 3/28/79 1045 16,40 7.8 9,7 12%, 17¢, 94, T
*n 3728779 1100 16,4 7.8 9,7 135, 171, qa, ')
wn 3/24/79 1115 16,3 7.8 9,7 125, 172, °s, "
*s 3724779 1130 16,3 1.8 9.7 127, 114, %6, an
ew 3/26/79 1185 16,3 7.8 9,7 126, 173, 95,  ae
a 3720779 1200 16,3 7.8 9,7 125, 1N, 95, LT
AERARAR AN RGN AP AR AN R RN AR NS AR AN SRS R A RANNARN AR A AN SRR AR
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e 15 MIN, DaATa LT
TS DRY STACK GA3 CONCENTRATION e
E 3] e
e g2 co2 NO NQ NO LT
Lad LOaD voLx YOLX pRMY PPRMY NG/J T
L DATE TIME MWTH MEAS MEAS MEAS 310¢ L
AR R A AR A N T A AR AR T AR N AR AR AR AR AR AR AN N AR RN AN R R RN TR AR
wn 3/24/79 1215 18,3 7.8 9,7 127. 174, %6, bhd
e 3/24/7% 1230 16,3 7.9 Y7 127, 174, %e, LA
s 3/724/79 1245 16,3 7.8 9.7 126, 172, 9%, "
*n 3/24/719 1300 16,3 7.8 9.7 127, {74, %6, el
we 3725779 1315 te,l 7.9 9,7 133, 182, 101, e
e 3/24/79 1330 10,1 7.9 9,8 132, tét, teo, e
xx 3/24/79 1345 18,1 7.9 9,8 131, 180, 99, LA
*a 3/24/79 1400 18,1} 7.8 9,9 130, 178, 98, e
aw 3/24/79 1415 16,1 7.8 9,9 t32, 180, 99, e
ww 3/24/79 1430 16t 7.8 2,9 132, 189, 99,
*x 3/34/79 1445 16,1 Te? 9,9 132, 189, 99, e
0 3/28/79 1500 1641 7.7 9,9 138, 182, 101, @ *e
*x 3/24/79 1515 16,1 7.8 9,9 135S, 185, 102, e
aw 3/24/79 1530 16,1 7.8 9.9 135S, 185, 102, LA
aw 1/24/79 1545 16,1 7.8 9.9 135, 185, 102, LL]
"W 3/2a4/79 1600 16,414 7.8 9.9 135, 184, 102, Lh
*n 3/24/79 1615 16,1 TeB 9,9 136, 186, 103, LA
en 3/24/79 1630 16,% 7.8 9.9 136, 187, 103, L
s 3/24/7% 1645 14,1 T.9 9.9 136, 189, 104, LA
*a 3/24/79 1700 16,1 T.9 9,9 138, 189, 104, LA
®w 3/246/79 1715 16,3 7.8 9.9 138, 189, 104, LA
n* 3/24/79 1730 1643 T.8 9,9 137, 187, 103, =
x 3/24/79 1748 16,3 7.9 9.9 136 187, 103, *n
el 3/2“’79 ‘800 16,3 7.9 9.0 131. iaso 104, LA
n® 5/3q779 1815 16.3 Ta? .9 135, 186, 103, o
n 3/2a/779 1830 16,3 7.9 9,9 135, 1846, 103, "R
** 3/28/79 1845 16,3 T.9 9.9 134, 184, 102, Lhd
*® 3/24/79 1900 16,3 7.9 9,9 132. 183, 101,  *w
e 3/2a/79 1915 18,2 T8 1040 lsa' 217, 119. e
*n 3/2a/79 1930 18,2 8.6 9,13 181. 263, 145, L
ex 3/24/719 1925 18,2 Beb 9.3 181, 263, 145, e
LA 5/2“179 2000 la.z B.b 9.3 102. 265. 146, e
¥ 3/24/79 2015 1644 8.2 9.7 147, 207, 114, L]
e 3/24/779 2030 16,4 8,2 9,6 116, 193. 106, e
aw 3/2a4/79 2045 16,4 8.2 9.6 136, 192, 106, b
ex 3724779 2100 16,4 a,2 9,4 136, 192, 106, e
ax 3s24/79 2115 16,8 8,2 9.6 135, 192, 106, e
wa 3/2a779 2130 1e,4 8,2 9,4 135, 192, 1086, (2]
wx 3/24/79 2145 16,3 8,2 9.6 137, 194, 107, we
ax 3s2a/79 2200 16,4 8,2 9.6 137, 190, 107, T
we 3/24/79 2219 16,4 8,2 - 9.7 137, 195, 107, L1
an 3724779 2230 6,48 8,3 9,7 139, {97, 109, *e
wn 3724779 2245 16,4 8,3 L 119, 197, 109, T
o 3728779 2300 16,40 2,3 2,6 141, 290, 110, e
a4 3728779 2315 16,4 8.3 9,7 182, 201, t11, e
wa 3/24/79 2330 16,0 8,2 9,7 ta0, 198, 109, e
rn 3/2/79 2345 16,4 a,2 9.6 141, 199, 110, T
e 3/28/79 2400 16,4 8,3 2,6 141, 290, 110, L3
AR RN AR AR AN AR IR AR R A AR AR PR E R AR R R A AN AR A AT RN AR RN NN R AN AR AN
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(12T RRAY RS NA R PSR R NSRS RS SRR F R AR AR SRR RS ERRD S

" 15 MIN, DATA e
i DRY 8TACKX G4S CONCENTRATION e
L 3 | Ty
e 02 coz NO NOD NU ™
L LOAD voLx yoLx PPMy PPMY NG2J "
LA DATE TIME MwTH MEAS MEAS MEAS 3104 e
l't.ﬂt'l'i..'..'tﬂ"ili.tﬂ.t!ii'.ti'!tt.ﬁt-lit.t‘tltittilittttt
s 3/25/719 15 16,4 a.3 9,6 140, 199, 11¢. LA
*n 3/25/79 310 6,4 . N 139, 198, 109, s
ex 3/25/79 45 16,4 119, 197, 109, L
ne 3/725/79 100 1&,8 191, 20¢, 110, L

*n 3/25/79 115 16,4
wn 3725/79 130 16,4
we 3/2%/79 145 6,42
% 3/25/79 200 18,4
an 3/25/79 215 16,8
*n 3/25/79 230 16,4
*n 3/25/79 245 ys6,a
"= 31/25/79 300 16,2
s 3/2%/79 315 8,4
*a 1/25/79 330 16,4
e 3/25/19 345 16,4
aw 3725779 400 ts6,.4
*n 3/25/79 a1S 16,3
s /25779 430 16,3

8
L)
8
8 141, 202, 111, *n
8
8
L
8
q
8
8
8
8
3
8
9
8
*n 3/25/719 43S 16,3 a
8
8
8
8
8
8
8
8
8
L}
L)
8
8
8
8
L]

l“a. 203. 112. L1 ]
a1, 202, 112, ne
141, 201, 111, LA
140, 201, 111, LA
139, 196, 109, *n
138, 197, 109, e
138, 198, 109, LT
138, 198, 109,  #s
1319, 198, 109, e
139, 199, 110, L3
139, 198, 109, "
{134, 207, 114, L L}
141, 207, 114, LA
162, 208, t1a, e
141, 206, 114, LA
181, 206, 114, e
149, 205, 113, LA
138, 202, 111, LA
136, 199, 110, .x
136, 199, 110 e
138, 202, 111 bl
139, 203, 112. b
1640, 205, 113, e
138, ell, 111 e
135, 199, 08, LA
134, t9%a, 107, b
132, 192, 106, LA
131, 191, 106, T
131, 19, 105, 1]
130, 191, 109, [ )

e 3/2%/79 500 16,3
ww 3/25/79 S5tS 16,4
" 3/2%/79 530 (6,4
e 3/28/79 S45 16,8
e /25779 600 (6,4
% 3/25/7% 615 16,8
" 31/25/79 630 6,4
e 3725779 4% 16,40
“w 3/25/79 700 16,4
" 3/25/79 T1S té,4
"8 3/25/79 730 16,4
*a 3/25/779 745 18,4
*n 3/2%/79 800 16,8-
»n 3/25/79 815 16,3
an 3725779 830 16,3
" 3/25/79 8a5 16,3

D00 DO0VDOAQHLIOIDHDOVOLCO OOV IOV OOVIOCILGLIITDLLODODOOLDDLDODOLOOD
VMUVMUBAVMVMUVUVAVMAVAARAAVMAAARA A ARV AAAJA NN DS S S S S S0

5

&

b

&
*w 3/25/79 9¢0 1e,3 8,7 131, 192, 106, e
an 37235/79 M5 18,3 8,7 . 131, 191, 106, s
we 3/25/79 930 16,3 8,7 . 130, 190, 105, ww
e 3/25/79 945 16,3 8,7 . 129, 189, 104, ew
wn 3/25/79 1000 q1&,3 8.6 . 129, 169, 108, wa
*w 3/25/79. 10tS 16,3 8,6 . 128, 188, 108, ww
we 3/25/79 1030 16,3 8,6 . 129, 189, 108, ww
ww 3/25/79 1045 16,3 8,6 . 130, 191, 105, =
*w 3/25/79 1100 16,3 8,7 . 130, 190, 105, *»
aw 3/25/79 1115 16,1 8.7 . 131, 192, 106,  ne
aw 3/,25/79 1130 14,1 8.7 . 13t. 192, 106, T
wx 3725779 1145 16,4 8,7 . 132, 194, 107,  we
ex 3725779 1200 16,1 3.7 9, 133, 195, 108, wa

KRw
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AR A AR AN AR NS A AR I AN T NG g AR AR S AR R AR AR A A A RN RN RO R R E R AR NS AR RO A

e 1S MIN, DATA .
“ DRY STACK GAS CONCENTRATION' ™
*e LR ]
e g2 co2 ND NQ NO L3
e LO4D voLx vaLx pPPMY pPMy NG/J L L
e DATE TIME MwTH ME 4 S MEAS HEAS 1x0¢ e
t.it!l.ll’!'.ﬁtii!.ﬁ'*.n'ltttiiit'titl.titll'li*l*it‘ﬂt.tltt.!l'
e 1/25/79 1215 16,1 8,7 9,5 134, 197, 108, LL]
aw 3/25/719 1230 16,1 a,?7 9,5 134, 197, 109, "
e 3/25/779 {245 16,1 8,7 9,5 134, 197, 109, LA
an 3/25/79 1300 {641 3.7 9,% 133, 195, 107, e
e 3/25/7% 1315 16,1 8,7 9,5 133, 195, 107, e
e 3/25/77% 1330 b} 8.7 9.5 1331, 195. 107, e
e 3/25/79 1325 16,1 8,5 9.5 13S. 1%, {08, e
e 3/25/79 1400 16,1 8,3 9,5 138, 196, 108, e
s 3/25/79 1315 16,3 8,4 9,8 136, 198, tos, ne
sn 3/25/79 1430 10,3 4.4 .4 138, 196, 108, e
an 3/2%/779 {aasS 16,3 4,4 .4 135, 194, 107, [ T
s 3/25/79 1500 16,3 8.4 9,8 138, 198, {08, s
o 3/25/79 1515 16,3 8.4 9,4 137, 197, 108, L
wa 3/25/79 1530 16,3 8.4 9,5 138, 198, 109, (1]
e 3/25/79 1545 16,3 8.4 9,5 138, 197, 109, LA ]
ww 3/25/7% 1600 16,3 4,3 9,5 139, 198, 109, s
e 3725/79 1615 16,3 8.4 9,5 140, 199, 110, LA
= 3/25/79 1630 16,3 8,.,a 9,5 139, 199, 110, "
e 3/2%/779 1645 16,3 3.4 9.5 117, 197, 109, "
e 3725779 1700 16,3 8,4 9,5 137, 197, 108, e
wa 3/235/79 1715 16,3 8,4 9,5 137, 196, 108, *n
aw 3/25/79 1730 16,3 8,5 9,5 138, 199, 110, TS
e 3/25/79 174% 18,3 8.5 .5 138, 198, 109, ™
wn 3/25/79 1800 16,3 8,5 2,5 138, 198, 109, T
e 3/25/79 181% 16,3 8,5 9.5 138, 198, 109, PN
ww 3/25/79 1830 16,3} 8,5 9,5 136, 198, 108, LA
tw 3/25/79 1825 16,3 8,5 9.5 136, 195, 108, e
e 3/25/7T9 9GO0 16,3 8,5 9,% 136, 199, 106, ae
e 3,25/79 1915 16,14 8.5 9.5 135, 194, 107, "
wn 3/2%5/79 1930 16} a,s 9,8 134, 194, 107, '
*w 3/25/79 1945 16,1 8,5 9,4 132. 192, 106, L4
aa 37235/79 2000 16,4 8.2 9,7 132, 18a, 103, L
" 3/25/79 2015 16,4 8,2 2,8 130, 184, 101, '™
aw 3/25/79 2030 16,4 8,] 9,8 131, 183, 101, "
 3/25/79 2045 16,2 8,2 9,8 131, 185, 102, - #*=
e 3/25/79 2100 16,4 8.2 9,8 130, 184, 101, e
re 3,25/79 2115 16,4 8.2 9,8 130, 183, 101, -
an 3725779 2130 16,8 8,2 9,8 131, 184, 102, e
*n 3/25/79 2145 10,4 8,2 9,8 132. 184, 103, e
s 3/25/79 2290 16,2 8,2 9.8 133, 187, 103, Ll
aw 3725779 2215 16,4 8,2 9.7 132, 187, 103, .
s 3/72%/79 2230 16,4 8.2 9,7 13¢, 183, 101, n
ae 3/25/79 2245 16,4 8.2 9.7 13e, 183, 101, L
wn 3725779 2300 14,0 8.2 9,7 130, 184, 101. L
s 3/25/79 2315 16,4 8,2 9.7 132, 184, 103. TS
wn 3/25/79 2330 (6,48 8.1 9,7 133, 187, 103, [ 2]
sw 3/2%5/79 23as 16,4 8.1 9,7 135, 189, 104, e
sa 3725/79 2400 16,4 .1 9,7 {3S. 189, 104, L
L 1 3]

AREATN AR AR P AN RNATI AN AR NG A R AT AR RN
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AR RN R RN R AR AR AN PN AR QA R RN A AR RN R AR R ARAA R AR aR AR d bR

wn 3/26/79 500 16,4
s 3/26/79 515 16,4
s 3/26/79 30 16,4
*n 3/24/79 sas 16,8
e 3/26/79 600 16,4
" 3/26/79 618 16,0
ca 3/26/79 630 16,4
e 3/726/79 645 16,4
#n 3728779 700 1&,0
*e 3/26/79 715 1e,4
ex 3/26/79 730 16,48
wn 3/26/79 a5 16,4
. 3/26/79 800 16,4
s 3/26/79 815 16,4
e 3/26/79 8430 16,4
aw 3/26/7% 885 6,43
nw 3/28/79 900 16,4
e 3/26/79 15 16,3
*n 3/26/79 930 16,3
wa 3/26/79 9as5 16,3
*a 3/26/79 1000 16,3
wn 3/267719 1015 16,1
xa 3/26/79 1030  {&,1
e 3726779 1045 16,1
*n /26779 1100 10,1
*a 3/26/79 1115 j&.3
e 3/26/79 1130 16,3
e 3726779 1185 16,3
aw 3726779 1200 6.3 Bl
AARRBNARARRGAR AR EREARARN R AANT AT ARN

tae, 214, 118, L)
144, 209, 115, LA
1aa, 207, 114, L]
taa, 208, 115, h
144, 207, 114, tw
144, 206, 114, L2
141, 200, t10, L2
142, 202, 11, ey
182, 202, 112, e
142, 291, 111, "
tae, 291, 111, n
142, 202, 111, bl
143, 203, 112, Ty
143, evs, 112, y

e 15 MIN, DaTa *e
- DRY STACK GAS CONCENTRATION te
(1 3 L}
e 02 Coe NO Ng NO La)
e LOAD yoLY voLX PRMY PPMY NG/ J LE
aw DaAtE TIME MWTH MEAS HEAS MEAS 302 e
i.'l'ﬁ.tiinltltitlttit..*ltﬁii'ﬂﬁﬂi'lfititi‘iiﬁt*tﬁiiittﬁ*ilili
*n 3/26/79 1S5 6,4 8.t 9.7 137, 192, 106, "
e 3/20/79 30 164 8,1 9,7 137, 192, 106, LE
*e 3/26/79 45 16,4 8.1 9, 139, 199, 108, e
e 3/26/79 100 id,a 8.1 9, 1480, 197, 109, e
ak 3726779 115 16,4 8.1 9, 141, 1948, 109, e
e 3/26/79 130 1h,0 8.1 9 141, 198, 109, LA
ae 3/26779 185 18,4 8.t 9, 139, 195, 108, b
*e 3/26/79 200 14,4 8.1 9, 139, 19s, 108, LL
*n 3/26/79 215 16,4 5.1 9. 130, 196, 108, e
aw 3726779 230 16,4 8.1 9, 140, 197, 108, bh
en 3/26/79 245 16,4 8.1 9, 1a9, 19, 108, e
ax 3/26/79 300 16,4 8.1 9, 140, 197, 109, ol
ax 3/26/79% 315 16,8 8,1 9, 140, 198, 108. .
aa 3/246/79 130 16,4 8.1 9, 160, 196, 108, e
aw 3/24/7% 145 16,4 8.1 9, 139, 195, 107, *n
wx 3/26/79 ago  te,.q 8.1 9, 139, 195, 108, LL
an 3726779 415 1e,8 ol a, 143, 217, 120, L
an 3/26/79 330 te,a .7 9.
we 3/26/79 aaS 16,4 o7 9, 144, 212, 117, “~n

9

9,

9,

9.

9.

9,

9

ql

7
7
7
7
-]
]
7
7
7
T
7
7
7
7
8
3 143, 211, 116, L
3
3
i
S
5
S
]
7
7
7
7
?
?
7
y

7 142, 29z, 1t tw
7 14%, 203, 112, TS
7 184, 205, 113, e
7 144, 20s, 113, e
? 139, 19, 1086, #x
7 133, 185, 102, L2
7 132, 18a, 191, "
5 128, 188, 103, e
4 129, 186, 103, e
6 129, 181, 100, *a
7 lJl. 1531 lol. "y
7 132, 183, 101, e
7 136, 189, 104, L1
a 1537 199, 105, g
8 137, 192, 106, e
I RATTT AR AR AR 2222 2 12 0 8 B

PRI IO EEIGEIDO
3 8 6 & 8 8 8 4 8 8 8 & % 8 8 S 4 4 AR S & eS8 sa
COOmMMNMUMEFPmOoONWIWRIWWWNLWILNWWWREHEOAR AN
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SARRARRAERAGPANGR RS gt nRgiadRidRdtatibbapaddbnsantdddtadtnbatety

L] 1§ MIN, DaTA L, e
" DRY STACK GAS CONCENTRATION LA
L 1] LX)
133 [k ¢o2 NO NG NG e
T LOAD YOLY voLx pPMY PRMY NG/ J L33
L1 DATE TIME mwWTH MEAS MEAS MEAS 3z02 LT
ARRN R AR ARG AR T AN AR AN R A AN AR AR RAN T A AP AR AN TR AR E R EA N R AN RN RN NN,
tm 3/26/79 1215 18,a B.0 9.5 137, 191, 105, LE )
*e 3/26/19 1230 16,4 8,0 9,8 137, 190, 105, e
an 3/26/79 1245 16,4 8.0 9,8 137, 190, 105, ‘e
an 3/24/779 1300 te,.4 8.0 9,9 128, 178, 98, “a
sa 3/26/79 1315 16.4 8.0 9,9 121, 168, 3, e
*m 3/26779 1330 6.4 8.1 9,8 128, 1890. 99, L
*e 3/26/79 1348 16,4 8,0 9,7 115, 189, 104, e
e 3/26/79 1400 16,4 8.0 9,7 139, 193, 106, e
n 3/26/79 1815 16,4 Teb .9 £33, 180, 99, e
*n 3/26/79 1430 16,48 7.5 10,1 127 169, 93. e
ew 3/26/79 184S 16,4 TS 10,1 127, 170, 4, e
aw 3/26/79 1500 (6,4 745 10,1 128, 172, 95, Lh
LA 3’26,79 lSlS 1Y) T.8 10,1 1270 1700 94, L
w 3/26/7719 1530 16,6 7.5 10,1 128, 171, 9a, e
ne 3/26/79 1545 (6.6 Tt 10.1 129, 173, 96, e
ta 3/26/79 1600 té&,.b T 10,1 129, 174, Y0, Ll
*e 3/26/79 1615 16,6 7.5 10,1 127, 170, 9u, *e
we 3/726/7% 1630 16,8 7.5 10,1 126, te8, 92, *u
a 3726779 1645 16,6 7.5 10,1 123, 164, 9, "o
ww 3/26/79 1700 16,0 7.5 10,1 126, 169, 93, e
sw 3726/79 1715 16,8 7.5 10,2 125, 167, L e
wn 3/26/79 1730 18,6 7.5 10,2 125, 168, 92, e
aw 3/26/79 1745 6,6 7.5 10,2 126, 168, 9, LA
*a 3}/286/79 1800 16,6 1,5 10,2 125, te?, 92, L]
sx 3726/79 1815 16,6 T.5 19,2 124, 106, LF e
an 3/26/79 {830 16,6 7.5 10,2 123, 185, 9, we
ae 3/26/79 1835 16,5 7.6 10,2 121, 162, a9, LA
wn 3/26/79 1900 16,6 7.6 10,2 118, 158, ar, e
en 3/26/7% 1915 18,6 7.5 10,2 120, 161, 89, "
~a 3/26/79 1930 je6,6 7.6 10,2 123, 166, 91, *n
wn }/26/79 19a5 16,6 a,7 9.4 12%, 184, 101, *n
re 3726779 2000 16,6 7.9 10,0 123, 169, 9%, e
*a 3/26/79 2015 16,6 7,8 10,1 123, 168, 93, L1
ae 3/26/79 2030 16,6 7.7 10,2 122, 165, 91, T
=n 3/26/79 2045 16,8 T.b t0.3 120, 161, a9, e
e 3/2&/79 2109 {06 7-“ !O.ﬂ !!59 157. 87. L3
an 3/26/79 2115 16,6 T.6 10,5 119, 161, 89, e
rx 3/26/79 2130 16,6 7.8 10,1 121, 164, 91. e
s 3/26/79 2145 16,8 7.8 10,1 121, 165, 91, "
an 3/26/79 2200 16,6 T.9 10,12 120, 165, 9. LA
a 3/26/79 2215 16,7 7.6 10,3 119, 160, as, L1
ww 3726279 2230 16,7 7.5 10,4 120, 1et, a9, e
an 3726779 224% te6,7 7.5 10,4 118, 158, a7, L1
e 3/26/79 2300 16,7 Teb 10,4 118, 159, as, e
aw 3/26779 2315 16,4 T.7 lO.ﬂ 1190 161, a9, L2 ]
an 3/26/79 2330 16,8 7.7 10,3 120, 162, 90, L3 ]
e 3/26/7% 2385 16,48 7.7 10,3 119, 161, a9, bR
ww 3/26779 2000 16,8 7 10,3 119, 161, 89, LL )
-
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ARRRARTAR R R R TR BN A gt gt tddtagenrattdgyadrnedbiftbsnnnrttnttng

o 1S HMIN, DATA LT
*n DRY 3TACX GAS CONCENTRATION e
*d L XY
e a2 co2 NOD NO N "
LA LOAD voLx voLx PPHY PPMY NG/J "
' DATE TIME MWTH MEAZ MEAS MEASZ 1x0¢ "
223 2L SIS SRS RRSRL SRR RS2 A AR R R R ARl R AR ol adl )l
s 3/27/79 15 10,7 Te7 10,3 119, 161, a9, e
an 3727779 30 13.7 7.7 lo.] ll". ‘55. 81. e
ax 3/27/79 a4s 16,7 T.6 10,3 147, 157, 87, e
ae 3727779 100 10,7 Teb 10,3 116, 157, 87, "
wa }/27779 115 16,7 1.7 10,3 117, 159, aa, e
s 3/27/79 130 16,7 1.7 10,3 117, 158, a7, e
e 3/27/779 145 16,7 7.7 10,3 115, 158, 86, e
wn }/27/79% 200 16,7 T 10,3 115, 156, 8o, "~
aa 3/27/779 215 16,7 7.8 10,3 112, 153, 84, e
ew /27779 230 16,7 Teb 10,3 104, 140, 77, L T}
an 3727779 2as 16,7 7.3 10,6 99, ‘3°g 72, L
ex 3/27/79 Joo 18,7 7.3 1048 100, 132, 73, TS
an 3727779 315 16,7 7.3 {00 101, 133, 73. a
wn 3727779 330 16,7 T.3 1048 102, 1135, T4, e
aa 3/27/79 3as 1.7 T.3 10,7 103, 13s, TS [T
wn 3/27/79 400 16,7 7.3 10,7 103, 139, Ta, e
e 3727779 815 16,6 8.4 9,8 108, 158, ar. e
s 3/27/79 430 16,6 7.7 10,43 105, 143, 79, i T
an 3727779 445 16,6 Teb 10,4 105, 142, 78, "
wa 3727779 500 |8.5 7.8 10,3 106, 144, ag, n
e 3’27’7’ 515 lﬁ.b ’.9 10.3 107. iaal 82. e
an 3727779 S30 te,s 7.9 10,3 107, 147, 81, L
s 3/27/79 549 16,6 T.% - 10,3 106, 146, a1, e
wn 3/27/79 600 16,48 T.9 10,3 106, 148, 61, L2
we 327779 515 18,4 7o  10.3  10b. 148, 81, "
e 3/27/7% 630 (6,8 7.9 10,3 106, 1éd6, a1, e
* 3/27/7719 645 18,8 7.9 10.3 107, 147, 81, n
% 3/27/79 700 16.6 7.9 10.3 108, 149, 82,
*n 3/27/79 T1S 1646 Te® 1¢.3 109, 150, 83, e
e 3727779 7%0 1686 7.9 10.3 109. 150, 83, La]
we 3/27/719 785 16,6 T.9 10.3 112, 154, as, LAl
®n 3/237/79 800 1b,b T.8 10,3 113, 159, a5, Ll
s 3/27/79 815 1648 Te® 103 112 154, 8S, e
se 1/27/79 830 6,4 7.8 10.3 114, 157, 86, e
ae 37277719 BG5S 16,6 7.8 103 117, 160, a8, tw
e 3/27/79 900 tb.b 7.9 1043 120 165, 9, =
e 37277719 NS 1648 7.8 10.3 123. 168, 93, *w
we 3/27/79 930 (6,8 7.8 10,3 124, 170, %4, e
an 3/27/79 S i6,6 7.9 10,3 125, 172, 9s, LD
wn 3/27779 1000 6,6 7.9 10,3 124, 170, 94, "
s 3727779 1015 18,8 1,9 10,3 12a, 1Tt q9a, "
=w 3/27/79 1030 16,86 7.9 10,3 122, 168, 93, "
“n 3/27/79 1045 16,6 7.9 10,3 119, tea, 0, *a
wn 3/27779% 1100 16,6 T.9 10,3 118, 163, 90. e
ra 3727779 1115 16,4 T.9 19,3 118, 163, 90, ™
an 3/27/79 1130 1bh,b 7.9 10'3 117. 161, A9, X ]
rm 3/727/79 1145 jo,.8 7.9 10,3 119, 164, 91, ™
ww 3/27/79 1200 16,6 T.9 10.3 ° 119. 165, %1, ta

2 IR AR TR RLIEL TS S PSS R AR YRR AR AR RS AL AL A A AR R T L]l
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AR AN R R AR AR RN R AN AN RN S A AR TR A R AR O RN AR R NE A AR TR AP DA ARt D gt a gy

e 15 MIN, DaTa e
e DRY STACK GAS CONCENTRATION e
L 3 L} ]
e 02 oz NO NQ NQ e
"o LOAD vaLy yaoLx pPMY PPMY NG/J e
e DATE TIME MWTH MEAS ME &S MEAS 3xa2 e
[T I R F R R R TR R 222 LAz 2322282232322 dR il R X2 R 2t )
*n 3/377179 1215 te.8 7.9 10,3 118, 163, 90, *a
e 3/27/79 1230 1648 7.9 10,3 119, 163, 90, b
" /27779 1245 16,46 7.9 10.3 119, 164, 990, e
e 3/27/79 1300 16,8 7.8 10,48 118, 162, a9, e
e 3/27/79 131% 6.4 7.7 10,48 116, 158, 87, LA
" 3/27/79 1330 1644 TeT? 10+48 116, 158, 87, "e
wn /27779 1345 16,4 7.8 10,4 117, 160, aa, Ld ]
aw 3/277719 1400 16,8 Ta? 10,8 114, 158, 87, *a
ae 3/27779 1415 6,24 8.1 10.4 104, 186, 890, d ]
e 3/27/719 1430 16,4 8.2 10,3 7, 136, 5. h
*e 3/37/79 134% 16,4 8.2 10.3 b, 135, 75, L]
*n 3/27/79 1500 16,4 8.1 10,3 7. 136, 75, bl
e 3/27/79 1515 16,4 8.1 10,4 98, 137, Te, e
" /21779 1530 10,6 Ta? 10.4 102, 141, 18, Lhd
e 3/237/79 15485 14,6 T.7 10.48 107, 145, 8o, e
ew 3/27/79 1600 (6.6 Teb 10,48 110, 148, B2, e
ax 3727779 1615 18,7 T.b 10,5 111, 149, 8z, e
wn 3/27/79 1630 te,7 T.6 0.5 11!, 150, az, e
" 3/R2T/79 1045 18,7 7.6 10, 111, 150, 83, s
wx 3727779 1700 16,7 7.7 10,5 11¢, 150, 82, LT}
ae 3/27/79 1715 te6,7 7.7 10,5 110, 150, 62, "~
ea 3/27/79 1730 16,7 7.7 10,5 109, 148, az, e
e 3/27/79 1785 16,7 T.7 10,5 1006, 144, 79, e
s» 3/27/79 1800 6.7 Tsb 10.5 109, 147, a1, *e
wn 37277719 1815 16,7 Ta7 10.5 109, 148, a8z, "
wx 3727779 1830 16,7 TeT 10.5 109, 148, az, "
se 3727779 1845 16,7 8,0 10.5 109, 151. a3, L4
ax 3/27/79 1900 16,7 840 10,5 108, 150. 82, e
wx 3/27/79 1915 16,7 79 1045 107, 148, a1, e
an 3727779 1930 16,7 8.1 1042 108, 151, 83, ™
aw 3727779 1945 16,7 T.9 10,4 18, 149, a2, e
«n 3727779 2000 16,7 7.9 10,4 109, 150, 83, L.
wn 3727779 2015 16.7 7.9 10.4 109, 150. a3, LT
LA ) 3/21’79 2030 lbu? T.9 10.8 10". 150, 83. L L]
re 3/27/79 2085 16,7 7.9 10,4 108, 149, LT *n
aw /27779 2100 16,7 T9 10,4 107. 148, 81, L3 ]
ax 3/27/79 2115 16,7 7.9 10,4 107, 148, 82, ETY
s 3727/79 2130 16,7 7.9 10,4 107, 148, ay, e
an 3/27/719 214% 16.7 T«9 10,4 106, 146, al. X ]
wx 3727779 2200 16,7 7.9 10,4 105, 144, 80, LL)
e 3/27/79 2215 16,6 79 10,4 105, 145, 30, e
an 3727779 22390 jb,d T.9 10,4 106, 146, a1, LA
an 3727719 2245 16,6 7.9 10.8 108, 149, 82, [
ne- 37277719 2300 16,4 Te9 10.4 108, 149, 82, L
en 3727779 2315 16,6 7.9 10,4 107, 148, 81, e
e 3727779 2330 16,86 T.9 10,5 106, 147, 81, e
se 3/27/7% 233% 10,6 7.9 10,5 106, 147, 81, e
an 3/27/79 2000 te,.b 7.9 10,4 106, 147, 81, LAl
*-‘ll-".ﬂt"tt'".".‘.'t‘ltt.*"ttitlﬁitttl!ltltt'tt‘.‘!itt.ltit
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AR ARA AR A AR R AN R R AR A AR P AN AN DA AR TN AR AAAAR AN AAR AR AANT R AN,

L 1S MIN, DATA e
an DRY STACX GaS CONCENTRATION e
L 3 ] L L)
' 02 co2 NO NO NO )
L L] LOAD voLY vOoLx PPmy pPMy NG/J )
L DATE TIME MwTH MEAS MEAS MEAS 3x02 e
'it"l'til..t’!ittt‘.ti'i‘lititttll!..‘tt‘ﬂt'tt'li'ﬁQit.ii'ﬁiti
e 3/28/79 15 1646 7.9 10,48 106, 1u4e, a1, e
we 3728779 30 16,6 T9 10,5 105, 145, sa, e
*e 3/28/79 a5 16,6 7.9 10,5 108, 145, 8o, e
wn 3,/28/79 100 16,56 7.9 10,5 108, 147, a1, "
e /28779 115 16,6 7.9 10,5 106, 147, 8%, e
aa /28779 130 ts&,.6 7.9 10,5 104, 144, 79, e
*n 3/28/79 185 1b,6 7.9 10,5 104, jau, 79, e
*e 1/28/79 200 16,6 7.9 10,5 104, 143, 79, "
xa 1728779 219 16,7 7.9 10,5 104, 143, 79, "
s 3/28/79 230 16,7 7,9 10,5 104, 144, 19, 4w
mx 3/28/79 28% &7 7.9 16,5 103, 143, 79, ta
ax 3/28/79 300 16,7 7.9 16,5 102, fa1, 78, *a
s 3728779 315 16,7 7.9 10,5 101, 140, 77. L2
an 3/28/79 330 16,7 T.9 10,5 104, 139, 17, .13
e 3/28/79 345 te,7 7.9 10,6 100, 139, 6, wa
e 3728779 a0 16,7 7.2 10,6 99, 138, Te, e
*n 3728779 315 16,4 8,6 10,2 107, 156, 86, e
e 3728779 330 16,4 3.1 19,5 102, 143, 19, e
an 3728/79 443 16,4 3,1 10,% 100, 140, 77. a
aw 3/28/79 S0 1646 8.1 10,5 101, 141, 78, ww
wn 3728779 15 16,8 8,1 10,9 101, 141, 78, La
wn 3/28/79 530 16.% B,1 10,5 10l. 141, T8, L
an R/28/79 548 16,86 8,1 10,5 101, ‘141, 78, e
*n 3/28/719 600 16,46 8.1 16,5 100, 140, 17, e
®n 31/28/79 515 1b.b B,.1 10.5 100, 140, 77 Ll
e 3/208/7% 630 t6.b 8,1 10,$ 99, 139, T7, LA
e 3/28/79 6dS 1646 8.1 10,5 100, tal. 77. "
"n 3/28/79 700 16,08 8,1 10,5 101, 141, T8, Lad
aw 3728779 T1S 16,4 8.1 10,58 102, t42. 78, e
wn 3/28/79 730 16,4 a,t 10,5 103, 143, 79, e
*n 3/728/79 785 16,4 8,0 19,5 1a3, 144, 79, ™
*n 3/28/79 800 16,8 8,0 10,5 104, 145, 80, *»
wn 3,28/79 815 16,4 8.1 10.5 104, 145, 80. L1
an 3/28/79 830 16,4 8.1 10,5 104, 134, 80, e
e 3/2B/79 845 16,4 8,1 10,5 19&, 146, 81, L4
an 3/28/79 900 16,4 8.1 10,% 109, 146, 81, 12
LA 3/23/1? qls 16,4 8,1 10.5 106, 1ﬂ8. B2, L ]
ax 3/28/79 930 16,4 7.9 10,4 130, 178, 98, Y
an 3}/28/79 935 16,4 7.9 10,40 1350, 179, 99, e
we 3728779 1000 16,4 Te9 10,4 130, 180, 99, e
e 3’23/7q 1015 16,4 T.9 10.48 l3°| 1890, 99, L X
an 3/2B/79 1030 16,4 7.9 10.8 131, 181, 100, L
e 3/38,79 1045 16,8 T.9 10,8 1311 181, {00, e
w 3728779 1100 6.4 7.9 10,4 132. 183, 104, e
an 3/28/79 1115 16,4 7.9 10,48 132. 183, 101, "n
L 3/23/70 1130 lbnu 7-q 10.“’ l}l. ’a‘c 100. £ 2]
we 3/28/79 1145 16,4 Te9 10,4 131, 180, 99, L
aw 3/28/779 1200 16,48 7.9 10,4 13t. 181, 100, ™
L § 2

AEAAARNAANARAN AN I AR e R ngdntR
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I FIERARASI S RIESRARSRARERCS SRR RS RS R AR AR R AR R R RS R R lsdl))

e 15 HIN, DaATA .
Lo DRY STACK GAS CONCENTRATION e
LA} L} ]
b 02 coz N NQ NQ e
- LOAD YOoLX voLZ PPHY PPMY NG/ J ™
L] DATE TIME MWTH MEAS MEAS MEAS 3X02 LAl
b2 R AR ARSI TR ESREY RIS SRS E RS AL SR R A R R R R 2R gl ]l ]
«n 3/28/779 1215 e, 7.9 to.a 132, 181, 109, e
nx 3/28/719 1230 1640 7.9 10,4 131, 179, 99, e
e 3/28/79 1285 16,56 T.9 10,0 130, 178, 98, e
wx 1/28/79 1300 16.4 T.7 10,4 131, 179, 99, e
an 3/28/79 1315 16,6 T.7 10,4 132. ]70. 9%, LA
“n 3/28/79 1330 16,6 Te7 10,9 133, 160, 9%, e
% 3/28/79 1348 16,6 TeT 10,4 133, 181, 100, e
x 1/28/79% 1300 16.6 Te? 10,4 134, 181, 100, b
*n 3728779 1815 16,8 Te7 ig,4 132, 180, 99, L
wx 3/28/79 1430 16,6 T.7 10,8 132, 180, 9, e
wa 3/28/79 1385 16,6 7.7 10,4 132, 179, 9, e
ww 3728779 1500 te,5 7.7 10,4 182, 297, 13e, T
ww 31/28/79 1515 16,8 7.7 19,8 177, 240, 132, re
wn 3/28/79 1530 16,6 T.7 10,4 178, eaz, 133, L]
aw 3/28/719 1545 te,b 7.7 10,9 178, 239, 132, *w
sw 3728779 1600 16,6 7.7 10,4 177, 249, 132, e
ew 3/208/79 1615 16,6 1.5 10,2 -1, -1, -1, e
aw 3/28/79 1630 16,6 7.8 10,5 -1, -1, -1, e
x% 3/28/719 15645 16,6 7.6 to,3 -f, -1, =1, L
an 3/28/79 1700 16,6 7.8 10,3 -1, =1, -1, "e
an 3728779 1715 16,6 7.7 10,3 -l, -1, -5, 2
*w 3/28/79 1730 16,8 1.7 10,3 el -1, -1, ‘e
sa 3/28,79 1748 14,6 T.7 10,3 -l -1, -1, L L
=n 3/2B/79 1800 16,8 T.8 10,3 -y, -, -], e
*n 3/28/79 1815 16,6 T.8 10,3 -fe -1, =1, e
*n 3/25/79 1830 !b|° ’.8 10.3 -l. =1, -ll L
e 3728/79 18345 16,6 7.8 10,3 wl, =], L2 1 L
wx 3/28/79 1900 1b4b 7.8 10,3 L3S =1, -1, L2 ]
an 3/728/79 1915 -TY ) 7.8 10,3 wle =i, =1, e
an 3/28/,719 1930 16,56 8.1 10,1 =l =i, =1 L.
an 3/28,79 1945 16,6 7.9 10,1 »l, ], a1l e
sn 372879 2000 16,8 T.9 10,1 1, =1, 1, . w»
wen 3/28/79 2015 16,7 T« 10,1 =], =1, =i, e
re 3728779 2030 10,7 7.9 10,1 -1, =i, =14 e
*n 3728779 2045 16,7 7.9 10,14 -l, -1, -l "
wa 3/28/79 2100 16,7 7.9 10,2 -l =1, -1, ‘e
* N 3/28/79 2115 1&.7 70' 10'2 -lq =l =l L4
an 3/28/79 2130 16,7 7.9 10,2 wl, =l, wl, L1
xn 3/28/79 21a% 16,7 7.9 10,2 -1, -1, -1, e
L] 3’2‘/1‘ 2200 16,7 7.9 10,2 =], =l. -1, e
i 3’_28/7‘ 2215 16,6 8,90 10,14 =), =i, i, e
s 3728779 2230 14,46 8.2 10,1 =l, -1, =1, L]
e 3/28/79 2245 tb,.b6 8.2 10,1 =1, =i i, s
e 3/728/19 2300 16,6 8,2 10.1 -1, -1, “ly e
aw 3728/79 2315 18,7 a,2 10,1 -l, =1, =1, LAl
wn 3/28/,79 2330 18,7 8.2 10.1 -1, “l. =1, e
*w 3/28/79 2345 16,7 8.4 10,1 al, -1, -, e
2] !’28/7° 2000 [b.T 8.1 10.1 -], =1, =], L4

ltttttttttgtnn.-nat.itt.ntt-titetwtttitttitfﬁttwttfnitttn.twtl'
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SRR AAR NP R G AN R AN R RN AN ARGt e RN AR P AR S AP AR RARS R RN s NN dead iy

e 15 MIN, DATA LT
E2 ] DRY STACK G438 CONCENTRATION L]
[ ] L3
LT3 [4F co2 NOQ NG NO LT
L 3] LOAD vyOoLX YyoLx PPMY PPMY NG/J L3
*x  DATE TIME MWTH  MEAS MEAS MEAS 1%p% *n
Tt et e Y s AR A R R A R A A A R R AR AR DL AL
ts 3/29/79 15 9.8 8.1 1041 “1l. ~1, =1, "y
ax 3/29/79 30 9.8 a,t 10,4 -1, -1, -1, L
ax 3729779 as 9,3 8,1 10,1 -1, -y, o1, e
an 3729779 100 9.8 8.1 10,1 -1, -1, =1, e
ne 3/29/79 118 9,7 =1.0 10,1 -1, -1, -1, e
aw 3/29/79 {130 Q.7 -1,0 10,1 -l, -1, -1, "
ax 3729779 tas 9,7 1,0 10,1 -1, -1, -ly, %
s 3729779 200 9.7  wt.0 10,1 -1, .1, -1, wu
wn 3/29/7% 215 11,1 =1,0 10,1 -1, -1, =1, L)
se 3/29/79 230 1.1 =1,0 10,1 1. -1, =1, e
*x 3/29/79 245 11,t -1,0 10,1 -1, -1, =, LL
. 3/729/79 300 11,1 1,90 10,1 -1, -1, -1, LA
an 37297719 315 12,0 1.0 10,1 -, -1, i, L3
*w 3/29/79 330 12.0 8,1 10,0 =i, -1, =1, .
e 3729779 345 12,0 1.8 10,0 bt B =-1. *1l. te
e 3/29/79 400 12.0 ={.0 10,0 -1, 1. -1, *n
" 3/28/79 a1s 1248 =1.0 10,1 -1, “1. =1, x
bl 3/29[19 430 12-5 ={.0 10,1 =1 1 -1, e
*e 3729779 448 2.6 e 10,1 “1s 1. 1. e
" 3/29/79 500 (2.6 *1.0 10,1 bt B 1. b T b
ax 1/29/79 515 16,4 =1.0 10,1 b =1, -1, LA
e 3/29/79 530 16,4 =1.0 10,1 L2 =1, =1, e
=% 3/29/79 545 16,4 ={.8 10,1 “ia =1, bt I b
&% 3/29/79 600 16,0 1.0 19,1 bd =1 "l. LA
aw 3/29/79 615 (6.0 =1:0 10,0 =1, 1. e beld
*n 3/29/79 430 16,4 8.1 10,1 -i, =1 =1, e
8 3/29/79 645 16,4 8.1 {041 wl, b bl bl
wa 3/729/7% 700 16,4 1.0 10,1 =1 1. =i, LA
*e 3/39/79 T1S 16,4 *1.0 10,0 "1, 1. =1, bl
e /29779 130 L1b.4 B.1 10,0 *le =1 "l LA
w% 3/29/719 Tas b4 8.1 10.0 bl ) -1, L 1 bl
ne 3729779 . 800 1b.4 9.5 10,0 =1e bl 1Y 1. e
R 3/29/79 B1% 15.8 10.7 7.7 hd T bt =1 LA )
an 3/29/79 830 15,3 10.4 8,0 =1, 1. =1, e
% 3/29/79 845 (5.8 110 77 bl et b4 1) e
 3/2%/79 900 15.8 11.0 745 =1, -1, i, e
R 3/29/79 915 10,5 10.7 745 1. i T =1, kd
an 3/29/79 930 0,5 10.06 7.5 -l e, =], L2
we 3729779 945 10,5 10,7 7,5 -1, -1, t, o=
»e 3/29/79 1060 10.S 10,7 7.4 -1, =1, -1, e
an 3/29/79 t01S 9.7 10,6 7.4 -1, -1, 1, o
an 3729779 1030 9.7 1¢,5 7.4 -l, =i, -1, (3]
e 3/29/79 10as 9,7 10,0 7.4 -1, -, -f, e
*e 3/29/79 1100 9,7 10,3 7.0 -1, -1, 1, we
e 3/29/79 1115 9,7 10,2 7.4 -1, -1, -1, *
s 3729779 1130 9,7 10,4 7.4 =i, -1, =t Lh
we 37297719 t1as °.7 10,7 o9 -1, =i, -1, EL]
e 3/29/79 1200 9,7 =i,0 7.8 -1, -1, “l, e
AR AR AT AN IR I N AN AR RN AN AR AN AR AR AR A AN P RAANR SR AN AT RO R TR ARy
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lttiltﬂtntgnt-t.ttngi-*.io-ttittgntﬁtﬂattti!t!tnntnt.t-.i.titon

15 MIN, DATA

Lk ORY STACK GAS CONCENTRATION e
R e
b Uz co2 ND NO NO e
- LUAD VoL voL® PPHY PPMY NG/J e
11 DATE TIME mwTH HMEAS MEAS MEAS 3:02 L
AR RARR AT AR AR AN g anatidatddnagndntdinanadettastRaadRnndtadnte
*a 1/29/19 1215 9,7 10,6 7.5 -l, -1, =1, e
*w 1/26/79 1230 9.7 1040 T.5 i, =1. =1, e
aw 3729779 12as 9.7 10.6 7.5 1. =1, =1. LA
aw 3/29/7% 1300 9.7 1046 0 =i, =1 =1, e
*w 3/2qf7q ‘3]5 9.8 {0t .0 -l =1, -l e
*e 31/29/719 ‘1330 9,8 1040 «0 -1, -1, “le e
ae 3/29/79 13a5 9,8 10,6 o0 -1, -1, =], *e
an 3}/29/779 1400 9,8 10,7 7.5 =1, =i, -1, LE ]
*% 3/29/79 1415 9,8 10,7 7,4 -1, -1, .t,
aw 3729/79 1430 9,8 10,7 7,8  ei, =1, =1, #s
an 3/29/779 144% 9.8 10,4 7,5 -f, =1, -1, e
e 3/29/79 1500 9,8 10,5 T.5 =1, -, -1, e
aw 3/29/79 15¢5 ?,.8 10.5 75 -, =1 =l L]
an 3/29/79 1530 9.8 10.4 7.5 -1, o, -l, *w
na 3/29/79 1545 9,8 10,5 0 =l, =1, wla LE
*ra 3/29/79 1660 9,8 10,5 e 0 -1, |, -1, LA
wn 3/29/79 1615 9,8 10.5 +0 -1, 1. =l he
ka 3/29/79 1630 9.8 10,5 +0 1. “l. "1, LA
e 3/29/7% 164a% 9,8 10.5 Teb "1 1. “1l. e
ax 3/29/79 1700 .8 1045 Teb *le -1, b e
" /29779 1715 10,0 10.5 Tebd bt 1. bt e
aw 3/29/79 1730 10,0 10.5 Teb =1, 1. 1 "
e 1/29/79 1745 0.0 105 Tab b "1, b e
e 3/29/79 1800 10,0 105 T.6 *la. b X =l i d
*® 3/29/79 1815 10,0 10.5 76 ., 1. "1, e
*% 3/29/79 1830 1040 10.5 Tebd 1. g 1, *w
am 3/29/79 18aS 10,0 105 Teb “1. “1. “1. *n
“w 3/29/79 1900 10,0 10.5 Teb "1 *1le -1, *n
% 3/29/79 1915 10,0 10.7 Teb "1, "1, =l LL
** 3/29/79 1930 10,0 1.1 Tl “1e *1. 1. %
*% 3/29779 1945 1040 112 7.0 -t "1l =1 bh]
an 3/29/79 2000 10,0 11.2 7.0 =1 *l. "l e
*h 3/29/79 2015 10,0 11.2 7.0 -1, b T bl 1 e
e 3729779 2030 10.0 11.2 T.0 =1, 1. =1, e
we 3/29/79 2045 10,0 11,2 7.0 -1, -1, -1, LA
s 3/29/79 2100 10,0 11.3 7,0  el, e, =i, o«
wx 3/29/79 2115 19,0 11,3 7.0 -l, -1, =], e
tn 3/29,79 2130 10,0 11,2 7,0 -l, -1, =1, "w
=% 3/29/79 2145 10,0 11,2 7.0 al, -1, -1, bL]
xa 3729779 2200 10,0 11.2 7.0 =i, -1, =1, L1
s 3729779 2215 9.8 11,2 7.0 i, -, -1, tu
nx 3729779 2230 9,8 11,4 740 =1, =i, =1, L2
wn 3/29/79 22as 9.8 11.2 7.0 =i, =1, =1, (1]
wn 3/729/79 2300 9,8 11.2 7,0 -l, -1, =1. LT
wn 3/29/79 2315 9,7 1.2 7.0 al, -1, -l, L
- 3/29179 2330 G'7 11.3 T.o wf, =i, L3 I ey
e 3/29/79 234% 9,7 11.4 7.0 =l -1, =i, bh )
we 3729779 2400 9.7 11.4 7.0 b 1 -1, b an
NN AR AN AR AR A RN TN A AR AN N A AN AT A AR AR I AR AN AR AN P AN AR AR AN AAN TN,
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ERARABER A ARG R AR AR A AN A A AR R PR AR T AN R A A RN R AR NI AR RA N T AR AN STy

*e 1S MIN, DaT4 e
e DRY STACK GAS CONCENTRATION e
L L] L X
LE )] 02 coe2 NQ NG NO e
L LOAD vOLX vaLT PRMY PPMY NG/J e
't DATE TIME MWTH MEAS MEAS MEAS 3102 e
ﬂitﬂiﬁﬁt'i‘!tt'ti‘n*..'.ttitlttt..qﬁ.‘ittﬁ*itttt‘!'it.t.'ﬂ-.ilt
an 3/30/79 15 3.8 i1.5 T.0 =1, 1. -1, e
= 3/30/79 50 13.8 11.3 0 =t b =1, e
aw 3/30/79 45 3.8 11.3 .0 =1, -1, =t b
we 3/30/79 100 (3,8 11,3 o2 =1, 1. o e
wx 3/30/79 115 13,9 10.2 0 i, *{. =1 L]
 3/30/79 130 13,9 10.2 7.0 i, =1, =1, LA
an 3/30/79 1aS 13,9 10.3 8,0 1, 1. =1, bl
wa 3/30/79 200 13,9 10,3 8,0 -], =i, -1, re
*n 3/30/79 21% 13,9 10,0 4,0 -1, -1, -1, “~n
2 3/30/79 230 13,9 9,6 8,0 -l, -, =1, Ll
e 3/30/79 2495 13,9 9,6 8.1 -1, -, .1, e
*2 3730779 300 13,9 9,5 8,6 -1, -1, “l,
*a 3730779 315 13,9 9,5 8,6 -1, -1, ol LE]
sx 3/30/79 330 13,9 10.9 4,8 -l =i, =1, (L]
an 3/30/79 s 13,9 10.9 8,6 “fa bt 1Y =1, e
*n 3/30/79 400 13,9 10.9 T.4 =1, =1, =1, LR
we 3/30/79 ats 14,2 10.6 7.4 =1, 1. -1, *e
*n 3/30/79 a30 14,2 10.5 7.9 =1 "l =1, n
e 3/30/79 4as 14,2 10.5 T.% =l =1, =1, e
*n 3/30/79 90 14,2 10.5 747 =i, -1, -1, Lo
x 3/30/79 515 12,7 10,5 7.7 -l, -1, -l, e
A 3/30/79 $30 12,7 10,9 7.7 -1, =f . -1, (1]
s 3730779 548 12,7 10,5 T.7 -1, .1, =i, e
an 3/30/79 600 12,7 10.5 7.7 =1, =], =1, e
wn 3730779 615 12,7 10,5 7.8 -f, -1, -f, EL
en 3/30/79 630 12,7 10,5 7.8 -1, -1, =1, -
. 3/30/79 645 12,7 10,5 7.8 -1, -1, -1, e
s 3/30/79 100 2.7 10,5 7.8 -l, -1, -1, *u
*n 3/30/79 715 12,7 10,5 7.8 =f{, -t, -1, "
an 3/30/79 730 12,7 10,7 7.8 -1, .1, -1, s
s 3/30/79 745 12,7 10,7 7.8 -1, -1, -1, e
wn 3/306/79 -800 12,7 10,7 7.8 -1, -1, -l, "
** 3/30/79 815 12,6 10,7 7,8 -1, =t =1, e
= 3/30/79 430 12,6 10,5 7.8 “i, -1, i, s
wn 3/30/79 8as 12,6 10,4 7.8 i, -1, -, .-
an 3/30/79 900 12,6 10,9 7.8 i, -1, -{,
e 3/30/79 9Ms 12,6 10,5 7,8 -, -l -1, L2
re 3730779 930 12,6 10.5 7.8 =1, 1. 1, LA
an 3730779 905 12,6 10.06 7.8 =l =1, al, e
e 3/30/79 1000 12,6 11.0 7.8 -l, -y, -l, "
ea 53/30/79 1015 12,6 1.0 T.8 -l =1, -1, L1
aw 3/30/79 1030 12.8 11.1 7.8 =i, al. -1, £l
e },30,1‘ 10“5 12.& 11.0 7.8 132. 240, 132. L 1
-h 3[30[7Q 1100 la.b ll.O 7-8 IZB- 232. ]28. *e
ne 3730,79 1115 t2.5 11.2 7.8 128, 23, 130, e
wn 3/30/79 1130 12,5 11.2 T.8 127.. 234, 129, e
*a 3/30/79 1145 12.5 111 7.8 128, 234, 129, L 13
ew 3/30/79 1200 12,5 11,1 7.8 132. 242, 133, e
l-iitiillt.t‘ltt!tttﬂtt'ti-t!i**tﬂﬁ’"ttt.i.ﬁt-i.“'ﬂ.i.*‘titt'
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TR L R R LT R P I R Y PR S P T A NS R E RS A LR LR B0 R LE LA

L1 15 MIN, DATA LT
L4 ] ORY STACK GAS CONCENTRATION L]
e LE]
“r 02 co2 NO NQ NQ e
LE LOAD voLx YoL: pPPMY pPMyY NG/J e
L4 DATE TIME MWTH HEAS MEAS MEAS 3202 T3

!'t*#tﬂ't-tﬂ..iitittl‘Q.lﬁ'.!ttitﬂ..'ﬂt‘titi't’!i‘-li"ttﬁtii..
se 3/30/79 1215 12.5 11.2 7.8 126, -3 T4 128, Ll
*e 3/30/79 1230 12,5 10.3 7.8 126, 214, 118, e
an 3/30/79 1245 12.5 10.3 Te? 128, 217, 119, aw
% }/30779 1300 12,5 10.3 7.7 124, 211, 116, LL
s Y/30/7% 1315 12.5 10,8 7.7 123, 209, 115, L)
*x 3/30/79 1330 12,5 107 7.7 124, 218, 120, L]
e 3/30/79 1345 12.5% 10.7 7.7 125, 220, 121, .
& 3/30/79 1400 12,5 107 Te? 125, 220. 122, LA
% 3/30/79 1415 12,5 10.7 T.7 125, 219, 121, LA
% 3/30/79 1830 12.5 10.7 7.7 124, 218, 120, e
2w 3/306/79 1345 (2,5 11.0 7.7 12%. 226, 128, e
*n 3/30/79 1500 12,5 10.5 T.7 124, 214, 118, L2
b 3/301" 1515 1205 10.% T.7 12S. 2151 liao *n
% 3/30/79 1530 12,95 1045 7.7 127, 217, 120, re
= 3/30/79 1545 1245 10.5 T.7 127, 218, 120, *n
*e 3/30/79 1600 12.9% 109 7.8 127, 218, 120, LA
e 3/30779 1615 2.0 18.5 7.8 127, 221 122. e
s 3/30/779 1630 12,6 105 T.8 127, 221, 122, e
e 3/30/779 1685 12,6 10.5 7.8 127, 221 122, e
se 3/%0/79 1700 12.0 10,5 7.8 129, 224, 123, e
aw 3/30/79 1715 12.6 10.5 1,8 129, 223, 123, -
% 3/30/79 1730 12.6 10.6 7,8 127, 221, 122. "
*w 3/30/79 1745 (2.4 1G+0 7.8 125 217, 119, bl
e 3/30/79 1800 1244 10.06 7.8 129, 217, 119, L
" 3/30/79 181S  12.6 10.6 7.8 125. 217, 119, Ll
e 3/30/7% 1830 12,8 119 7.8 122, 221. 122. L2
= 3/30/79 1845 12.6 105 T.5 124, 215, 118, e
*n 3/30/79 1900 12.6 106 T.7 124, 21S. 119, e
we 3/30/79 19T t2e5 100 7.7 124, 215S. 119, e
*% 3/30/79 1930 t2.5 106 7.7 128, 210, 119, LA
*a 3/30/79 19a% 12,5 10.8 7.7 123, 214, 118, e
% 3/30/79 ‘2000 12.5 106 7.7 122, 212, 117, *w
2% 3/30/79 2015 12.5 106 7.7 120. 209, 115, -
= 31/30/79 2030 12.5 {0s«8 7 120, 209, 115 e
se 3730779 2085 12.5 10,4 7 120, 209, 115, b
nx 3/30/79 2100 12,5 10,6 7 120, 2909, 115, .
7

an» 3/30/79 2115 12,5 10,6 119, 208, 115, e

7

7

7

7
en 3/30/79 2130 12,5 10,6 7.7 119, 208, 115, e
e 3/30/79 2145 12,5 10,6 7.7 119, 208, 115, e
aw 3/30/79 2200 12.S 10,2 8,7 125, 210, 116, e
wx 3730779 2215 12.4 9,8 a,7 12, 203, 112, L)
ax 3730779 2230 12,6 9.8 8,7 126, 203, 112, *»
wx 3/30/79 2285 12.b6 9,8 8,7 -l, =1, -1, -
ax 3/30/79 2300 12.6 9,8 8,7 124, 200, 110, ne
an 3/30/79 2315 13,8 9.8 8,7 124, 200, 110, -
wa 3730779 23130 13,8 9.8 8,7 124, eot, 115, LA
ex 1/3G/7% 2325 13,8 ?.3 8,7 125, 202, 111, LE
% 3/30/79 2400 (3.8 9.8 8,8 126, 203, 112, LR
AERAARRARRERA RN AR A AN ARt AR AR ERER e AN BT ARAANEANRANI AR ARy
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I e

(23 23X R I PR TR SS PSR PS AR ALASE TSR SRS LA AR RS FE RS2 2 2 2

e 1S MIN, DaATA [T
LA ORY STACK GAS CONCENYRATIUN e
*e e
(L] 02 coe NO NO NO te
e LOAD voLX voLy PPMY PPMY NG/J e
*%  DATE TIME mwTH  MEAS MEAS  MEAS  3X%0€ '™
1112 A AR XTI R RS R SR R AR AR RIS A YR AR SRS AR SR 2RRERER L]
w 3/31/79 1S 13,8 9,4 B.b 126, 203, 1124 e
tx 3/31/7% 30 13.8 .8 B,6 126, 204, 112, LA
% 3/31/79 a5 13,8 9,8 8,6 126, 204, 112, e
" 3/31/79 10 13,8 9,4 8,6 126, 204, 112, e
e 3/31/79 115 13,8 9.8 8,6 126, 203, 112, bl )
* 3/31/79 130 13.8 9,8 8,6 126, 204, 112, LA
e 3/31/779 145 13.8 9.8 -1 ) 126, 204, 112 e
e 3/31/79 200 13,5 9.8 .6 126, 204, 112, LA
«a 3/31/79 215 13,8 9.8 8,6 126, 204, 112, aw
 3/31/79 230 13.8 9.8 8,5 126, 204, 112, LA
wr 3/31/719 245 13,8 9.8 8,% 120, 203, {12, e
e 3/31/79 300 13,8 9.8 a,9% 125, 202, 111, e
% 3/31/79 3t5 13,8 10.0 5,3 125, 206, 114, e
e 3/31/79 330 13,8 10.0 8,3 125, 206, 114, )
e 3/33/79 3as 13.3 10.0 2,13 1. b 1Y =i i
an 1/31/79 400 13,8 10.1 8,13 1. 1. =1, e
ww 3/34/79 815 13,8 10.2 8,1 125 210, 116, LA
sw 3/31/79 430 13,8 10.3 8.1 124, 210, {116, LA
ne 3/34/79 aas 3,8 10.3 o0 124, 209, 115, e
ne 3/31/79 S00 13.8 10,3 o0 124, 209, 115, e
w 3/731/79 $15 13.8 10.2 0 123, 208, 114, e
wx 3/31/79 S30 13,8 102 2 128, 209, 115, LA
% 3/31/79 S45 13,8 10.2 0 124, 208, 115, *n
e !/31179 600 13.8 10-2 .o lZ“o 208o 115. LA
b 3’31’7‘ 615 13.3 10.2 0 124, 208, 115, L
ex 3/31/79 430 13,8 10e2 0 124, 208, 115, L

aw 3731779 6845 13,8 102 0 {24, 208, 115. e
. 3/31/79 700 13,8 10.2 8,1 124, 208, 115, e
e /34779 715 13.9 102 8,2 124, 208, 115, n

e 3/31/79 T30 13,9 10.2 .0 125, 210. {16, e
o 3/31/79 745 13,9 10.2 + 0 126, 210. 116, e
e T/34/779 . 800 3,9 101 ] 1264 209, 11S. *w
e 5/31/79 818 13,9 10,1 0 129, 213, 118, e
wn 3/31/719 830 13,9 10,1 0 132, 218, 120, e
*w 3/31779 84as (3.9 10,0 0 132, 218, 120, e
as 3738779 900 13,9 1¢,0 +0 133, 218, 120, e
ww 3/3L/79 %15 13,9 10,0 0 134, 220, 122, e
*w /31779 930 13,8 10.0 o0 135. 222, 122, LA
*x 3/34/79 945 13,8 10+0 o0 132, 218, 120 "
*w 3734779 1000 13,8 100 « 0 132, 218, 120, »a
*w 3/31/79 1015 13.8 1090 «0 135, 223, 123, LA
* 3/31/779 £1030 13,8 10+ 0 e0 137, 225. 1244 "
ax 3/31/79 1045 13,8 10,0 + 8 140, 230, 127, e
an 3/31/79 1100 13,8 10,9 W0 141, 232, 128, "~
o 3/31/79 1115 13,8 10,0 .0 142, 233, 128, LL
s» 3/31/79 1130 13,8 10,0 L0 143, 234, 129, e

*n 3/31/79 1195 13,8 10,90 .0 1643, 234, 129, re
ww 37341779 1200 13,8 10,0 8,2 143, 234, 129, e

RN AEN ST A AR A AN N AR A R AR AT AT AR AR TR IR AN R AR AR SN AR AR AR TR
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t‘ﬂlil‘!lt'tttttttt.tttct!lnnt.tg.'.tﬁtthaaittllt*‘wttltttntat

EL 1s MIN, DATA "
'™ DRY STACK GAS CONCENTRATION e
[ 1] L 2]
" o2 co2 NO (] NO *e
e LOAD voLx yoLx PPMY PPMY NG/J e
#x  DaTE TIME ~WTH MEAS  MEA3  MEAS  3X08 “x
P e avgapapppapaparee T T TSI T TSI IS T IT AT A L RS R A LR S R AL AL AL B A |
ke 3/31779 1215 13.9 10.0 B.2 143, 234, 129, e
e 3/31/79 1230 13,9 10.0 3,2 143, 236, 130, LES
*x 3/31/79 124% 13,9 10,0 8,2 143, 236. 130, L]
*e 3/31/79 1300 13,9 10,0 8,2 143, 21a, 1304 "
*w 3/341/79 1315 1349 10.0 8,2 144, 238, 131, e
*a 3/31/79 1330 3.9 10.0 8,2 145, 239, 132, we
na 3/31/79 1345 13,9 10,0 8,2 148, qul, 113, 1L
ra 3/31/79 faoo 13,9 10,90 8,2 fds, aat, 133, L34
n 3/31/79 1815 14,1 10.0 4,2 {d6, cat, 133, e
*a 3/31/79 1330 14,1 10,0 8,2 jde, 241, 133, e
*a 3/31/79 184S 18,1 10,0 8,2 145, 239, 132, e
e 3731779 1500 14,1 10.0 8,3 144, 2348, 13, LA
% 3/31/79 1515 14,1 1040 8,3 143, 23e, 130, e
ww 3/34/779 1530 14,1 10.0 8,3 142, 23S, 130, e
e 3/31/79 1545 14, 10.0 4,3 181 233, 128, ke
w 3/31/779 1600 (4,1 10.0 8,3 139, 230, 127, *n
wn 3/31/779 1els 14,1 10.1 a,3 139, 230, 127, L
an 3/31/719 1630 18 10,1 3,3 140, 232, 128, L]
«n 3/31/79 1685 14,1 10,1 8,2 140, 233, 128, "
wn 3/31/779 1700 14,1 10,1 8,2 149, 233, 129, L1
ne 3/31/79 1715 14,1 10,1 8,2 140, 233, 129, LT
*« 3/731/79 1730 4.1 10,1 8,2 141, 235, 129, e
an 3/31/79 1745 141 10,2 8,2 140, 23a, 129, 3
ra 3731779 1800 4} 10,2 8,2 139, 233, 128, e
aw 3/31/79 1815 4.1 10,2 8,2 138, 231, 127, #«
ax 3/31/79 1830 14} 10,2 8,2 137, 229, 126, *w
ex 3/31/79 1848 14y 10,5 B,1 134, 231, 128, e
n 3/31/79 1900 14,1 10.1 8,3 133, 221, 122, "y
aa 3/31/779 1915 13,8 10.1 8.3 131, 218, 120, .
»n 3/31779 19%0 13,8 10.1 8,3 131, 217, 120, w
an 3/31/79 1945 13,8 10.1 8,3 130, 216, 119, L L
ww 3/31/79 2000 13,8 10.1 4,3 130, 216, 119, "
n 3/31/79 2015 14,1 10.1 8,3 130, 217. 120, L1
w 3/34/79 2030 19,1 10.1 843 130. 216, 119, e
e 3/31/79 2045 14,1 1041 8.3 129, 215. 119, e
ra 3/31/79 2100 14,1 10.1 8,3 129, 215, 118, L4 ]
wn 3/31/79 2115 14,1 10.1 4,3 129, 215. 118, e
s 3/34/79 2130 14,1 10.1 8,3 129, 215, 119, e
*a 3/30/T9 2145 14,1} 10+1 8,3 129, 216, 119, e
wn 3731779 2200 14,1 10.1 8.3 129, 215, 119, ey
en 3/731/79 2215 14,1 10,1 8,3 129, 215, 119, Ll
ww /31779 2230 148,41 10.2 8.3 128, 214, 118, LA
wn 3/31/79 2245 14,1 10.2 a,3 128, 215, 119, LTS
e 3731779 2300 14,1 19,2 8.3 128, 214, 118, L]
an 3731779 2315 13,9 10,2 4,3 126, 208, 115, LE3
»x 3s31/79 2330 13,9 te,2 8,3 123, 206, 11a, e
s 3/31/79 2345 13,9 10,2 B.3 1249, 207, f1a, (1]
e /34779 2400 13.9 10.2 8,3 124, 208, 115, *n
t'ttttﬁl.l1tlt!iiiiit".*tti!ttitﬂ’*'ittwt.‘Ci"it‘i‘ttt-'titt'
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[ R R R R R e Y sy AT FZE ISR AR A A0 A A AR R RRREXELEDS)

*e 1S MIN, DATA “e
LA ORY STACK GAS CONCENTRATION LL]
*w L]
LA 02 coe2 ND NQ NO LE]
th LOAD voLZ vaLx PPMY PPAMY NG/J ”a
*«  DATE TIME MWTH MEAS MEAS MEAS 3%0¢ te
AR AT RN S A AN PR A AR AN P R e A AR AT AN T A AR AT AR A A AR TR AT AR AR A AN ANy
xa 47 (/779 15 13,3 10,2 3,3 124, 207, 114, e
e &/ /79 30 13,3 10.2 a,3 124, 208, 119, b
% 4/ /79 as 13,3 10.2 8,3 125, 208, 115. e
*w a4/ /79 100 13,3 10.2 8,3 124, 208, 115, e
*w 4/ t/79 115 13,3 10.2 8,3 124, 208, 115, e
*w 4/ 1/79 130 13,3 10.2 3,3 124, 204, 115, e
*x 3/ /79 14 13,3 10.2 8,3 120, 207, 114, e
*a &7 1779 200 13,3 10.2 8,3 124, 207, 114, LE ]
re 47 1779 215 13,3 10,2 8,3 125, 209, 115, ke
ax &7 1779 230 13,3 10,2 8,3 124, 208, 115, L3
aw 47 1/79 249 13,3 10,2 8,3 124, 208, 11S. L
*n &7 t1/79 360 13,3 1.2 8,3 124, 208, 115, ty
e a7 1/79 315 13,3 10.2 8,2 124, 207, 114, *e
ne 4/ 1/79 330 13,3 10.2 8,2 122, 204, 113, *a
*a 3/ 1,7‘ 1a% 13.3 10.2 8,2 121, 202, 112. *w
*x a7/ /719 400 13,3 10.2 8,2 119, 200, 110. e
*m a/ /19 a1s 13,3 10.5 8,2 119, 206, 113, e
w4/ /719 430 13,3 10.4 Ta9 119, 202, 112, e
«a o/ /179 4as 13,3 10.3 8,1 119, 202. 111, e
wa a3/ /79 500 13.3 103 B,1 120. 203, 112, e
ww a4/ (/79 S15 13,5 10.2 8,1 120. 202. 111, *a
*w &/ 1779 530 13.5 10.2 8,1 121 203. 112, e
s o/ 1/79 545 13,5 10,2 8,1 122, 204, 113, bl
v« 3/ 1/79 600 13.5 10.2 8,1 120, 207, 114, LD
a7 1779 6185 13,6 10.2 B.1 124, 207, 114, bd
“% 3/ /79 530 3.8 1042 8.1 124, 208, 115, .
e a3/ 1779 648 13,6 10.2 8.1 1284 208, {15, *n
wa g/ 1/79 700 1346 10.2 8.1 128, 208, 115, w=
e a/ /79 T1S 13.6 1042 8.1 1249, 208, 115, e
W as 1/79 730 1346 102 8,1 124, 208, 115. Ll ]
ww &/ 1/7¢ 745 13,0 10,2 8,1 12S. 209, 11S, *n
e B/ /79 - 830 3.6 10,2 8,1 125, 209, 115, LA
ax 847 A /79 815 13,6 10,2 8,1 125, 209, 115, e
«w &7 /79 830 13,6 10,2 8.1 129, 2909, 115, LT
an 8/ 1/79 84as 13,6 10,2 8.1 125, 214, 116, "
an a7 1/79 900 13,6 10.2 a,i 125, 210, 116, "
an 37 1/79 919 13,8 10,2 8,1 126, i1, 116, LR
wn &7 /79 930 t3.8 10,2 8,1 126, 211, 116, e
«w &7 1/79 94s 13,6 1042 8.1 1206, 211, 116, te
% &/ 1779 1000 13,4 10,2 8,1t 126, 211, 116, Ld ]
e 87 1779 1015 13,6 10.2 8.1 126, 211, 116, e
ww &7 1/79 1030 13,06 10.2 8,1 126, 212, 117, L]
e &/ 1/79 1048 13,6 10.2 8,1 129, 216, 119, LT
an 47 1779 1100 13,6 10.2 8,1 129, 216, 119, L L)
ee &/ L/79 1115 13,8 10.2 8,1 128, 215, 119, L 2]
wn 37 /79 1130 13,6 10,2 8,1 128, 215, 118, L
aw 87 1/79 114 13,6 10,2 8,1 128, 215, 118, LR
an Q47 1779 12900 13.6 10.2 8.1 128, 215, 118, [ §.]
AR A AR AR A AN AN AN SRR R AR AR A a ARt N anannaRongantynteny
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T I R R R T L e T Y I R A Y TR AR SR RS L RN R LR A A R0 R AR

1] 15 MIN, DATA e
e DRY 8TACK GAS CONCENTRATION LL
e *n
e 02 coe NO NQ NO e
bl LOAD YoLY voLx PPMY PPHY NG/ J e
wx  DATE TIME MWTH  MERS  MEAS  MEAS  3XxD¢ ne
AN AR AR R RN R AP A AR AN AR R AR R A AR N R R RN R AT RN R AR R AR ARA AT b
*n 4/ /79 1215 13es to.2 8,1 128, 215, 118, L

*n 47 L1/79 1230 13,6 11.6 6,8 110, 212. 117, e
e 4/ /79 1245 13,4 1.6 5,8 111, 214, §18, e
e 8/ /79 1300 13.& 1.6 6,8 112, 215, 119, e
e 3/ /7% 1315 13,6 11.5 6,9 t12. 214, 118, e
% a/ 1/79 1330 136 1145 7.0 113, 214, 118, L1
™ a/ /79 1345 13,46 11.3 Tol 114, 213. 118, L)
" &/ 4/79 1agg 13,5 11.2 7.2 116, 215, 119, L
= a7 /79 1415 13,8 1.2 7.3 117, 216, 119, e
™ a4/ 1/79 ta3e 13,8 10.9 Ted 121 2i8. 120, hid
e a/ 1/79 1445 13,8 10.8 7.5 124, 221, 122, b
2 4/ $/79 1500 13,8 10.7 Teb 126, 222, 122. e
®% a/ 1/719 1515 13,8 10.7 T.7 127, 224, 124, "
am a7 1/19 1530 13,8 10.7 7.7 127, 224, 124, e
ww a/ /719 1%35 13,8 10.9 Ta7 122, 217, 120, e
*n 8/ /79 1600 13,8 10.9 Teb 121, 217, 119, “n
ex 3/ 1/79 1615 13,8 11.0 7.5 119, 215, 118, re
we 3/ /79 1630 3.8 1140 745 119, 214, 118, *w
x4/ 1/79 1645 13,8 7.5
e &7 /79 1700 13,8 7.5
Tt
Te7
Ta7
Te?
Teb
7.9
TS
a
1
9
9
9

11.0
10.9

L ]
»
L ]
»
.
L ]
]
L}
L[]
*
[ ]
L ]
L]
L
L]
.
. 119, 2ld. 118, e
. 119, 214, 118, e
e a/ 1/79 1715 13,2 10.9
ax a/ 1/719 1730 13.8 10.9

121. 217, 119, e
121 2t6. 119, b
a® q/ /79 1785 13,8 10.9 122, 217, 120, e
na 8/ 1/79 1800 (3.0 110

1214 218, 120, bl
% af /79 1815 13.6 110

120, 28, 120, #w
*n 3/ (/79 1830 13.6 11.2 118, 217. 120, e

*e 8/ 1/79 1835 13,6 11.2 116, 215. 119, b

»

[ ]

.

.

L ]

L]

L]
a6/ {/79 1900 13,6 11.2 7. 116, 215, 119, *e
e 4/ 1779 1915 136 f1.7 Te 112. 220, 121, *n
. a/f 1779 19%0 13.6 11.7 6, 114, 223, 123, L)
== a/ t/79 1985 13,46 11.8 be 113, 223, 123, e
*wx 3/ 1/79 2000 13,6 11.8 LN 113, 222, 123, bl
*% a/ /79 2015 13,6 11.9 6.9 112, 223, 123, LA
a3/ /79 2030 1346 1149 6,9 113, 224, 128, ww
*® a/ /79 204S 13,8 11.% 6,9 110, 225 128, *n
w4/ \ /79 2100 13,6 11.9 6,9 113, 224, 124, e
e 3/ /19 211% 13,5 11.9 6,9 113, 226, 124, bl
s 4/ /79 2130 1345 11.9 6,9 111, 222, 122, e
e as 1779 2145 13,5 12.1 6.8 109, 22t 122, e
ow a/ /79 2200 13,5 12.2 6,7 108, 222, 123, LL
a“w 3/ 1/79 2215 13,5 -t2.1 6,8 108, 222, 122, L1
*x Q7 1779 2230 13,5 11,9 6,9 112, 223, 123, e
% 47 1/79 2285 13,5 11,5 7.1 116, 223, 123, *»
we 47 1/79 2300 13,5 1.3 7.2 ta2e, 224, 124, e
#% a7 1/79 2315 3,5 11.2 7,3 123, 229, t2e, e
ax Q7 !/7° 2330 13.5 11.2 7.“ 120- 2300 127. L4 ]
ww 37 1779 2389 13.5 11.2 T.9 125, 230, 127, S
e 47 1779 2890 13,5 11.0 T+5 126, 229, 126, e
'Iﬁ-ﬁiill‘l'-itiﬁt‘tt.*l"ﬂt‘tll'itllIﬂ'tt!"‘*i'w!‘-tﬁli"'t.i‘.
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TR ER R ARG AT AN AN AR AP AR AAN R R AR A AR RA NN AR TR NREAN N SRR N RN T TR IRE S

LA
*te
LE ]
e
aw
L]

L 1]
L]
t 4 ]
L]
W
aw
e
L]
el
LA
E S
L2 ]
L L]
e
-e
*e
.l
aw
L3 ]
-h
L]
"
[ 1]
w
L4 ]
aw
LA
"h
.l
LA
L1
el
*e
L1
e
LA
*R
LA ]
e
L2
bE
L2 ]
Li
L) ]
=N
e
L1
L1

1S MIN, DATA *a
DRY STACK GAS CONCENTRATION LT
"
o2 coz NG NO NO LX)
LOAD voLx vyoLz PPMY PPMy NG/J w
DATE TIME MNWNTH HEAS HEAS MEAS 31X02 LR
AN AR AN AR AN R AT ARG AR AR AR SR AR A AN ARAR AR AR AR ARSI TR AN TN AN NN
a/ 2/79 ‘5 tﬁ.ﬂ lllo 7.5 !27. 230- 127, LA
as 2/79 30 16,0 11,0 7.5 127, 229, 126, L
as 2779 2% 16,0 11,9 7.5 127, 231, 127, L2
a;s 2/19 100 16,90 11.0 7,5 {32, 241, 133, (L]
a/ 27719 115 16,0 11.1 7.5 13a, 249, 135, EL]
3y 2779 130 te&,0 1t.1 7.5 13a, clg, 134, L
as 2/19 145 16,0 11,1 7.5 133, 243, 134, e
as 2719 200 t6,0 11.1 7.5 134, 244, 135, LA ]
as 2/79 215 16,0 11,1 7.5 134, 244, 135, LA ]
as 2779 230 6,0 11.1 7.5 132, 242, 133, LA
a7 2779 205 16,0 11.1 7.8 13, 240, 132, L]
a7 2/79 300 16,0 11.1 7,8 132, 242, 133, *a
as /79 315 16,0 11,1 TS5 134, 244, 115, L '
ars 27719 330 te,0 118 7.5 134, 244, 135, a
as 2/7% a5 16,0 11,14 7,5 134, 244, 1359, w
a7 2/79 a00 16,0 11,1 7.5 135, 247, 138, “n
47 2779 315 16,3 11,1 7.5 133, eul, 134, N
as 2/79 430 10,3 11,1 7,5 134, 294, 135, e
as 2779 44% 16,3 11,1 7.5 134, 2u4, 135, L]
87 2779 500 16,3 1.1 7.5 133, 243, 134, an
as 2779 %15 13,3 11.1 7.5 132, 242, 133, e
&7 2779 530 13,3 11.1 7,5 13¢, 24990, 132, L 2]
as 2/79 S4% 13,3 11.1 7.5 131, 239, 132, e
as 2779 600 13,3 11,1 7.5 134, 244, 135, .
a/ 27719 515 13,3 11.1 7.5 132, 2az, 133, e
as 2719 630 13.3 1ie1 T.s 132. cdz, 13}. La
ay 2779 6as 13,3 11.1 7.5 132, 242, 133, LL
a7 2779 700 13,3 11.1 7.6 132. 242, 133, Ll
as 2/79 1‘5 1313 11.0 7.6 134, 243, 134, e
ars 27719 730 13,3 11.0 Teb 135, 245, 135, L2 ]
ay 2,719 745 13,3 11.9 T 136, 246, 136, e
a/ 2/7% - 800 13,3 10,9 Te6 138, 288, 137, wn
as 27719 818 13,5 10,9 7.6 141, 252. 139, e
as 2779 830 13,% 10,9 Tt 185, 259, 143, LA
as 2719 Bas 13,5 10.7 Teb 146, 258, 142, e
as 2,719 900 13,5 10,7 Teb 127, 225, 124, *e
ay 2/1% 1S5 14,8 8,1 9,1 117, 165, 1. L
ars 2/79 930 14,4 8,0 9,9 114, 158, 8T, " a»
a7 2/77% 9as 14,4 8,1 10,0 116, 162, 89, L]
as 2779 1000 14,8 8,2 10,0 117, 165, qlo‘ e
as 2/719 1019 16,6 8,2 10.0 115, 163, 90, e
as 2/79 1030 16,4 8,2 10,0 117, 166, 91. L2
a4/ 2779 1045 10,56 Te9 10,0 119, 164, 90, e
as 2/79 1160 6.6 7.9 10,0 118, 163, 90, (1
as 27719 1115 16,6 7,9 10,0 117, 161, a9, e
ar 2779 1130 1t&,06 1.9 10,0 119, 163, 90, [ 2]
as 2719 1185 16,8 7.9 10,0 119, 163, 90, LL]
as 2779 1200 16,6 7.9 10,90 119, 163, 90, L1 ]
TR A NN N IR RN P AN RN G AN RN R AAARARANAAAN ARV T AR R IR ANRAR ANy

151

KVB 6017-1216




SRR AR AN ARG PN RN AR RS AN A g AN AR AR AR AN RO AR AP NS AT R APy

- 15 MIN, DATA e
bkl DRY STACK GAS CONCENTRATION e
L £ ] L]
*h 02 co2 NO NO NO e
- LOAD voL X vyoLx PPMY PPHY NG/J e
o DATE TIME MwTH MEAS MEAS MEAS 3x0¢ ™
*-'.‘...""..-'-"‘.t"l’".."t".t".’.'.’*'.’.'I"‘..".‘*-‘.
*w a7 2/79 1295 16,6 7.8 10,0 120, 164, 9, *a
*w a7 2/719 1230 16,8 7.8 10,9 120, 164, 9N, e
«w &/ 2/79 124 16,8 7.8 10,0 120, 164, 91, '
" 4/ 2/79 13060 16,8 7.8 10,0 120, 1e4a, 90, "
= 4/ 2/79 1318 16,7 7.7 10,0 119, 163, 0, e
ew Qs 2779 1330 16,7 7.7 10,0 119, 163, 90, P
s a7 2/79 13a5 18,7 T.7 10,0 119, 102, a9, a
% a3/ 2779 1400 16,7 7.7 10,1 119, 162, as, e
e 47 2/719 1815 16,7 1.7 1041 116, 158, 87, e
e 4/ 2/79 1830 16,7 T.7 1041 116, 158, 87, 1
xe a/ 2719 13as 16,7 1.7 10,1 117, 160, as, e
e 4/ 2/79 1500 16,7 Te7 1041 119, 162, a9, e
re Q7 2779 1515 16,8 T.7 10.1 119, 161, a9, LA
*w a/ 2/79 1530 14,8 1.7 10,41 117, 159, a8, Lh
*wx 4/ 2/719 1545 16,8 7.7 1041 119, 161, 89, e
mw a/ 2/71%9 1600 16,8 1,86 1041 117, 158, B7, e
* Q7 2/79 1615 17,0 8.1 9,8 125, 175, 97, *u
* Q7 2/79 1630 17,0 8,2 9,7 127, 180, 99,  we
ww Q7 2/79 1645 t7,0 8,2 9,7 129, 181, 100, e
awx 37 2/79 1700 17,0 8,2 9,7 130, 183, 101, *n
an 8/ 27719 1715 16,4 8,2 9,7 129, 182, 100, TS
an 47 2/79 1730 16,8 8,2 e.7 127, 1840, 99, e
*n a7 2/79 1748 16,3 8,2 9,7 127, 180, 99, s
v 47 2779 1800 16,8 8.2 9,7 127, 180, 99, e
an 47 2/79 1815 te,3 8,2 9,7 127, 179, 99, e
aw &/ 2/79 1830 16,3 8.2 9.7 127, 179, 99, e
wn Q7 2779 1885 16,3 8,2 9.7 127, 179, 99, e
wn 47 2/79 1900 16,3 8,2 9.7 126, 178, 98, "
wa g/ 2/79 1915 18,1 B.b 9,2 127, 186, 103, Ll
we a/ 2/719 1930 16,3 Beb 9.3 130, 189, 104, "
®® 3/ 2/79 1985  16,) B.b 9,3 130, 189, 104, LD
e a4/ 2/79 2000 te,] 8,6 9,3 131, 191, 105, LA
wa 4/ 2/79 2015 18,1 8,8 9.3 132, 193, 106, e
aw U7 2779 2030 16,1} 8,4 9.3 132, 192, 106, *n
we A7 2/79 2045 14,1 8,6 9,3 132, 192, 108, e
an a7 2/719 2100 16,1 8.6 9,3 132, 192, 106, 113
wn a7 2/79 2115 16,1 B,6 9.3 132, 193, 106, L1
w47 2/7T9 2130 18,1} 8,6 9.3 132, 193, 106, ww
e &7 2779 2185 16,1 8,6 9,3 131, 191, 105, *w
ax 8/ 2/19 2200 6,1 8,6 9,3 131, 191, 105, n
wx 4/ 2/79 2215 16,0 a,6 9.3 131, 191, 105, e
ax 8/ 2/79 2230 18,0 8,4 9,3 131, 191, 105, e
wx 4/ 2/79 2245 1e,0 8,6 9,3 130, 189, 104, e
ws 3/ 2/79 2300 16,0 8,6 9,3 129, 187, 103, t
sa Q7 2/79 2315 16,0 8.5 9.3 126, 182, 100, an
=% a4/ 2/79 2330 18,0 a.,s 9.3 12%, 180, L1 '
we 47 2/79 2345 18,0 8.5 9.3 122, 178, 7, LA
w &7 2/719 2400 18,0 8.3 9.3 122, 176, 97, "
[T T T e TR Ps IR eI P T as s R 22 R R 01 iR Rl ial il R lydsldyd,)
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EA R AR A ARG R A AR N AR N AR AN T AN A AR AN SR N AP AR AR AR I N AR d e PRt ady

LT 15 MIN, DaATA L
L2 ] DRY STACK GAS CONCENTRATION *w
TS TS
T 02 co2 NU NG NO e
L LOAD vOoLx voLx PRMYy pPPMY NG/J L1
11 DATE TIME wmwTH MEAS MEAS MEAS 3202 L
AR RN A AR R AR R A G AN AR AN R AR R AR A AN RS A AN RS R PSRN A NSNS AR
** 3/ 3/79 15 16,1 8.5 9.4 121, t74, 96, e
we 3/ 3/79 30 16,1 8.4 9.0 120, 171, 95, ==
*e a/ 3/79 a5 18,1 .0 9,4 120, 171, %a, ok
*s a3/ 379 100 16,1 8,3 9.4 121, 172, 95. LA
we 8/ 3/79 115 16,1 8.3 9.4 120, 170, 94, LE
g/ 3/79 130 16,1 8.3 9,3 119, 170, 94, e
*e 3/ 3/79 1as  je,.t 8.4 9,4 120, 172, 95, ne
s% a/ 3/719 200 6.1 8.4 9,4 120, 171, 9S, e
*x 3/ 3/79 215 18,1 8,0 9,7 115, 164, 88, ne
*e a/ 3/79 230 16,1 T.9 10,0 109, 150, a3, bl
*% a/ 3/79 245 16,1 7.9 10,9 109, 150, a3, e
"w a7 3/79 300 14,1 T.9 10,0 107, 149, 82, b
% o/ 3/79 315 to,1 Te7 10,0 106, 145, 80, LE
wk 3/ 3/79 330 tb,] 8,2 9,8 =1, “t, -1, «n
% 4/ 3/79 345 6,1 7.7 10,90 -l =1, "1, e
e g/ 3/79 200 16,1 Te? 10,0 i, =1, 1, e
e a/ 379 215 16,1 Te7 10,0 =1, b 1 1. LA
*w 4/ 3/79 azd 16,1 Teb 10,0 -1, "le =1, e
= 3/ 3/79 gas je,1 T2 10,0 -1, =1, "1, e
ax 847 3/79 S00 is,1 7.5 19,0 -1, =f, =1, e
e 8/ 379 S15 16,1 T, 10,0 =i, -1, -1, L2
®e a7 3779 530 16,1 T8 10,90 -1, =i, -1, e
% a7/ 3/79 8% 16,1 7.0 10,0 -, -1, =1, 1]
«% 4/ 3/79 800 10,1 7.3 10,0 -, -1, -l, e
an &/ 3779 615 16,1 7.2 10,0 ~l, -1, -1, e
LLAN ¥) 3/7’ 630 l&.! 7.2 lO.D -i- ‘l' -‘u L4
" a3/ 379 645 16,1 T2 10,0 -1, bt 1 1. L]
% 3/ 3/719 700 1b,1 Te2 10.0 bt I “t. =1 LA
% a/ 3/79 715 16,1 T2 10,0 =1, -1, -1 L
% a4/ 3/79 730 16,1 7.3 10,0 -1, *1, =1, L
*% g/ 3/79 ras 16,41 7.4 10,0 bt 1% L 13 1l e
*h 4/ .3/79 . BOO 16,1} T.a 10.0 1 *1. bl I e
% 4/ 3/719 815 16,4 7.3 16,9 =i, =1, g LA
ww &7 3/79 830 16,4 7.3 10,0 -1, =i, -1, e
% 4/ 3/79 84% 16,4 7.7 10,0 -, i, -1, e
*n a7 3779 900 16,8 7.6 19,90 -1, -y, -1, "~
an 47 3779 15 16,3 7.6 10,0 -1, =1, -i, e
“w &/ 3/719 930 16,3 T.6 10,0 -, -y, -1, n
wn 47 3/79 9aS 16,3 a,0 10,0 =i, -1, -1, L
s &7 /79 1000 16,3 8,2 19,0 -l "l -1, (L
an 47 3/719 1019 16,3 8,2 10,0 -1, -1, =1, tw
ww 8/ 3/79 1030 16,3 8,2 10,0 -1, -1, -l e
=w 87 3/79 1085 1&,3 8,2 10,0 =i, -1, -l, L]
e 4/ 3/1% 1100 18,3 8.3 9.9 -], -l =i, e
we 4/ 3/79 1115 16,3 8.0 9,9 -1, -{, -1, "
*w &/ 3/79 1130 16,3 7.9 9,9 b *1. =1 "
*w a/ 3/79 t114S 1643 7.8 9,9 1. 1 =1 an
e a3/ 3/719 1200 16,3 7.8 9,9 =1l 1. =1 e
ARANAERA AR ARG R AT R AN AR SRR AR AN A AN RA NN AN TR AR AR AR A"
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ENAR AR AR A AR AR AN NN SRR N AR AT AR R A SR AN e g AN RN ARk AR AR A dy

L]
L2
L
L2
LA
LL]

*
*te
rer
L 13
L 4]
L 3]
'
"
e
L L]
*a
e
e
e
L 1]
e
[ £
e
T
*&
e
e
T
L 1]
*e
L L]
e
]
T
L]
L 13
L 2]
-0
*a
e
*a
*e
e
ay
e
"
ny
"
ey
e
e
*n
LL ]

T 15 MIN, DATA

- DRY STACK GA3 CONCENTRATION

L § ]

LA ) g2 coe NG NO NO
L LOAD yoLx voLx PRMY PPMY NG/J
. DATE TIME MWTH MEAS MEAS MEAS 3202

AN R R AR AR AR A S A AN AR AN A AT NS AR T ARAAI R AN R A ARRNARA TR RS A RNy
we &/ 3/79 1215 16,3 7.8 9,9 -], =1, =1,
ae 4/ 3/79 1230 16,3 7.8 9.9 =i *l. -1,
*e &/ 3/79 1245 16,3 T.9 9,9 =i bt 1 -1
ex 4/ 3/79 1300 16,3 8.2 9,9 =1, “1. =1l
e 3/ ¥/79 1315 {0.1 8,3 9,9 =1, =1 L I
ae 3/ 3/79 1330 1641 8.5 9.9 =1, 1. -1,
aw 3/ 3/79 1348 16,1 8,0 9,2 =t, “1a -1,
s g/ 3/19 1200 16,1 8.0 9,9 -1, "1, =1,
*n a/ 3/719 1315 16,1 8.0 9,9 -1, 1. *“1e
e 8/ 3/79 1430 1641 8.0 909 =i, =1 i,
% a/ 3/719 {aas 16,1 8,0 9,9 -f, -1, -]y
a® a4/ 3/719 1500 16,1 8.1 9,9 =1, et 1% =1l
= 3/ 3/79 1515 16,0 Teb 9,9 =1, "l "1,
=& 4/ 3/79 1530 16,0 7.8 9,9 =1, *1s =1,
*w g/ 3I/79 1545 16,0 Te7 9.9 =i =1, “1a
ax g/ 3/79 1600 16,0 Te? 10,0 =1, =1. 1.
*x a7/ 3/79 161% 16,1 1.7 10,90 -l, -i, -y,
ee 47 3/79 1630 16,1 T.7 10,0 =1, =1, =f,
re 4/ 3/79 1645 16,1 7.7 10,90 -l -1, -1,
an- &7 3779 1700 16,1 T.7 10,0 -1, -1, -1,
wn 47 3/79 1715 16,0 7.8 10,0 -1, -1, -y,
aw 47 3779 1730 16,0 1.8 10,0 -1, -1, -l
re 47 3779 1745 16,0 7.8 10,90 =], =1, i,
e 3/ 3779 1800 16,0 7.8 10,0 bl 1Y *1l. =1,
aw g/ 3/79 1818 16,0 Ta9 10,0 =1, 1. =1,
wx g/ 3/79 1830 16,0 7.9 1040 b B =1s bl I
ax a3/ 3719 184S 16,0 8,4 10,0 "1, "1, 1.
aw a/ 3719 1900 16,0 8,2 10,0 =1 1. *la
e g/ 3/719 1915 5.8 8,1 10.0 -1, "1 “1,
*% a/ 3/79 1930 15.8 8.1 9.0 1. 1. 1.
«n 8/ 3/79 1945 15.8 8,5 9,9 g "1, 1.
e g/ 3/79 2000 15,8 .86 9,9 “te “1, =1,
"= 4/ 3/19 2015 16.0 9.8 7.9 ot 1 it 1 e X
ww 3/ 3/79 2030 16,0 9.5 9.9 b 1 "1, =l
s 4/ 3/719 2045 16,0 9.5 9.9 =i, 1. =1,
ax 4/ 3779 2100 16,0, 9,4 9,9 -1, -\, i,
aw a7 3/79 2115 16,0 9,4 9,9 =1, =t o1,
wa 4/ 3/79 2130 16,0 9,4 9,9 -l -y, -l,
ww 4/ 3/79 2185 16,0 9,4 9,9 i, -1, -1,
e 3/ 3/79 22040 16,0 9,4 9.9 =1, -1. -1,
aw 4/ 3/79 221% 15.8 9.4 9.9 -1, -1, -1,
an 4/ 3/79 2230 !s.a 9,4 Q.q =1, -1, -1,
wx a7 3779 2205 15,8 9,4 10,0 -1, -1, -,
an a7 3779 2300 15,8 9,4 10,90 -, -1, -l,
ax a7 3/79 2315 16,0 8,1 10,0 -t, -1, -1,
an &7 3779 £330 16,0 8,0 1¢,0 -y, -1, =1,
*n a7 37719 23as 16,0 7,9 10,0 =1, -1, -1,
aw a7 3/79 2400 16,0 1,9 10,8 i, =t, =i,
AR AR AN RN IR N AR AN NIRRT A I AN AN RN AN N NG AN T RN E R RN A AN D AR RN RNy
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FEREAAARAR AR RN A g

nnt.gtttﬁtitta:atﬁtt*ntttttttitattttatttitit

"1 1% MIN, DATA LA
" DRY STACX GA3 CONCENTRATION "
. ah
n Q2 coz2 NG NO NOQ e
[T LOAD VOLS yoL% PRMY pPPMy NG/ J L1
sa  DATE TIME MWTH  MEAS MEAS HEAS 130¢ -
'l‘iﬂit'li..l'il’ii,tti..lttiittittiﬁtt.q!"‘ilt‘ﬂ‘ttli'lttilt‘
as &/ a/79 tS t6.0 9.5 10,0 -l, "1 =1, e
e 4/ 4/79 30 16,40 2.5 18,0 .l -, -, *a
an 4/ ﬂl?q As lb.o °.5 ‘o.o -l. -l. -1. e
an 4/ @779 100 16,0 9,5 10,0 “l, "1, =1, *n
an 37 /7Y 115 16,0 9,% 10,0 -1, =1, -1, “e
e Q7 G/79 130 16,0 9,5 10,0 -l, -y, -, re
ax a4/ as719 185 16,0 ?,5 10,0 =1, bl -1, Ll
am &/ ‘,19 200 1&.0 q'“ ‘ooo .‘. “. .l. *
aw 87 4779 215 16,0 9,1 10,0 -1, =1, -1, e
anx 47 4779 230 14,0 9.1 10,0 i, -, LI LA
ne A7 4779 265 16,0 9,1 1¢,0 -1, -1, =1, L]
wa 47 ars79 309 16,0 9.0 10,0 -1, %, -1, e
2 47 4779 315 16,0 8.8 10,0 -, -, -i, LA
ae 8/ 4/79 330 18,0 8,8 10,0 -], -, -, e
an &/ 4779 345 16,0 9,4 10,0 -l, -l -1, L1
an 8/ 3779 200 16,0 9.1 10,0 -t, i, -1, "=
an @/ /79 515 15,8 9,2 10,0 -1, -1, .1, *n
ax 3/ 4779 a3y 15,8 9.1 10,0 -1, =1, -1, b
an &/ 4779 aas 15,8 9.1 9.7 -1, -l =i, Lid
an 4/ 4779 €90 15.3 9.1 9.8 =1, L =i, "
w4/ 4/79 51% 15,8 9.4 9,8 -1, =1, -1, L
e as a/79 53¢ 15,8 9.3 9.8 Tmy, -l. 1 n
an- 8/ /79 545 15,8 9.3 9,8 "1, "1, i, *n
e 47 /79 600 15,8 9.3 9,9 =1, "l *la LA
aw a3/ a/7%9 815 16,0 9.3 9,9 =1, -1, =1 *w
se &/ as19 bso l°.° 8.3 q.‘ -‘u =i, i, e
an 3/ 8/79 635 16,0 8,9 9,9 -1, =t, o1, #n
ae 3/ /79 700 16,0 8.9 9.9 -1, -1, =1, Ll
an &/ 8779 718 16,0 6,9 9.9 i, -1, -, W
e 4/ 4779 730 16,0 9.1 10,0 -1, =1, -1, e
em 87 Q/79 735 16,0 9.4 10,1 -1, -1, .l, an
wa &/ &/79 800 16,0 9,5 10,3} -y, -1, -1,
ax 87 /79 8315 16,0 9.4 10,1 wl, -1, -, "=
an 8/ l”q 830 Ib.o q-; 10.‘ 'i. =], wl, LA
wa 47 47719 845 16,0 9.3 10,1 1, wle =1, LA
sn 47 &/79 900 16,0 9.4 10,3 wl, =t “le "
aw &7 Q779 91% 16,0 L% 1 10,1 -l, wl, =}, e
e &7 A/79 930 16,0 9.2 10,1 *le -1, 1, e
e &7 /719 945 1540 9,2 1041 "1, “le =t -
se 8/ 8/79 1000 16,0 Ta7 104t et X bt I =1, "
aw g/ ar719 1015 (6,0 T.? 10,1 L i i, LA
ww &/ 3/79 1030 14,0 7.7 10,1 -1, “1. “1, bdd
ew 7 47719 1005 16,0 7.3 10.1 1. b Y =1, e
aw 4/ 8779 1100 16,0 T.0 10,1 -1, -i, -1, e
ww 4/ 4779 1115 16,0 Teb 10,2 -1, -1, -1, ok
sa 47 4779 1130 16,0 ) 10,2 L3 -y, -{, e
am Q7 4/719 11a8 16,0 T.b 10,2 -1, ., -1, nn
wa 4/ /79 1200 16,0 7.5 10,2 -y, =f, -1, e
aTew

"ttillt!ﬁql.'lt'ii'iﬁ!t."
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"Q'.-li!i'ﬁtii.!iti!ttt'it‘.iiﬂﬁittttliiﬁi-t'lt.tiQitl.fitlli'

LA
*a
e
*
L]
‘e

*w
L2 ]
LA ]
L2 ]
e
*re
L2
e
LE
e
LA ]
L4 ]
LR
L]
*u
e
e
L]
L L]
*a
*e
LA S
e
*u
LA
L
L4 ]
L
L
e
LA
e
L2
*e
e
*e
L2 ]
L L]
e
i
e
LR
Ll
(3]
L] ]
.w
L
o

e 1S MIN, DATA

[T DRY STACK GAS CONCENTRATION

'k

LT} a2 coe2 NU NQ NO
na LOAD vOLY vOoLYX pPPMY PPMY NG/J
#%  DATE TIME MWTH MEAS MEAS MEAS 3102
tl.iﬂltt"t!ilt'!tQ"ta'titi'ilititi#.tt*itiitttlit.-!'*titttl'
*% 4/ a/7%9 1215 t6.0 7.5 10,2 -1, -1, -1,
*% a/ a/79 1230 th.0 TS 10.2 -1 =i, 1.
*x 3/ &/79 1249 t»,0 Teb 10,2 -1, 1. 1,
sa 4/ &/1% 1300 16,0 T8 10,3 -y, 1. -1,
*x /7 4779 1315 16.0 T.0 10,3 =1, =1, =1,
w8 a/ a’19 1330 16,0 T.4 10,3 -1, L. -1.
e a4/ q/79 {3148 16,0 T.a 0 -1, b 1.
% a3/ a4/79 1000 16,0 6.7 10,2 -1, -1, “-{.
e &4/ 4/79 1215 16,0 Teb 10,1 125, 168, 92,
e 4/ a/7v 1430 16,0 Tab 10,2 127 172, 95,
ta 4/ /79 1035 16,0 8,5 10,2 127, 184, 101.
*h 5/ 4/79 1500 16,0 8.6 0.2 131, 191, 105,
ax &/ 4/719 1515 16,0 8,7 10,2 130, 190, 185,
*e as a/7% 1530 16,0 7.9 10,2 122, 167, 92,
LL N VO Vo L 15aS 16,0 Te® 10,2 122, 167, 92,
% 3/ a/79 1600 16,0 T2 1042 1224 159, as,
*% 87 4719 1615 18,0 7.2 10,2 122, 159, as,
aw 4/ as719 1630 16,0 7.2 10,2 122, 159, aa,
e &/ 4779 1635 16,0 7.2 10,2 122, 159. a8,
*x 47 /79 1700 16,0 7.1 10,2 121, 157, 86,
xa 47 4/79 1715 16,0 7.0 10,1 122, 157, 87,
aw &/ 4/79 1730 te,0 .- 10,1 122, 107, 59,
% &/ a/79 1788 6,0 =1.,0 10,1 123, 1085, %8,
*%x 4/ a/7%9 1800 tb.0 “1.0 10.2 123, 104, 57,
"% 4/ 4/79 1815 16,0 =1.0 10.2 123, 104, 58,
*=x n/ a’/719 1830 16,0 =1.0 10.2 128, 105, 58,
am 4/ a’719 1845 14,0 T2 10,2 124, 162, a9,
“a q/ /719 1900 16,0 Ta2 10,2 125+ 163, 90,
*% 3/ as7v 1915 16,3 Tl 10.2 126, 164, 90,
*e 4/ 4/79 1930 16,3 7.1 10,2 185, 163, 0.
e 3/ 4/79 1985 16,3 7ol 10.2 126, 163, 90,
"% 3/ 4779 2000 16,3 Tat 9,8 123, 1640, se,
% &/ a’719 2015 16,3 Tof 10,0 122, 158, 87,
*w 3/ 3779 2030 16,3 =1.0 10.1 122, 104, 57,
™ 8/ a/719 20a% 18,3 «1,0 10,1 122, 104, s7,
*a 87 4779 2100 16,3 -l 0 10,1 123, 104, 57,
e 47 3719 2115 16,3  =1,0 10,1 122, 104, 57,
aw 47 4/79 2130 16,3 =1,0 10,1 124, 105, 5e,
aw Q7 4/79 2145 16,3 =1,0 10,1 124, 105, 58,
an 37 /719 2200 16,3 7.1 10,1 125, 162, a9,
»e a7 4/79 2215 16,3 7.1 10,1 125, 162, a9,
an 8/ 4779 2230 16,3 7.2 10,1 ta4, 163, 90,
*% 8/ 47719 2245 16,3 7.2 10,1 124, 182, 89,
wn 4/ 4779 2300 16,3 7.2 10,1 124, 162, a9,
*x Q7 4779 2315 18,1 7.2 10,1 119, 15e, 86,
*w 87 /79 2330 te,i 7.2 190,t 119, 155, e,
e 4/ 4/79 2348 18,1 T.2 10,1 118, 155, BS,
tm &/ 4/79 2000 16,1 7.2 10,1 119, 155, as,
.I.ﬂﬂ""'l'."'t.'..'u.tttll"'t.'lt'i'iﬁitttt'-t-t-ttitttﬂliﬁ
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ARSAN I A AR A AN R R A SR ARG P AR SRR AR R RN AR RN ARNER AN E SRS ARttty

i 1S MIN, DaTA LL)
" DRY STACK GAS CONCENTRATION e
e L X ]
L4 ] o2 co2 NO NQ NO LT
te LOAD YOLY voLx pPPHY PEMY NG/AJ e
(1] DATE TINE mwTH MEAS MEAS MEAS 1X02 e
[T 2 eI I 2132 2 s s YRS 2 AR A A R AR 200 RO AL
*w 3/ %779 15 'b.s T2 10.0 120, 157. sh. LE ]
*e 47 S/7% 30 16,3 7.2 10,0 121, 158, ar, e
*e &4/ 5779 45 18,3 7.2 10,0 122, 189, 88, e
e 8/ S/T9 100 14,3 7.2 10,0 122, 160, As, '™
an a7 S/79 115 16,3 7.2 10,0 121, 158, 87, e
*a a4/ S5/79 130 16,3 1.2 te,0 121, 158, 87, aw
aw a/ S/79 185 16,3 7.2 10,0 122, 159, 83, P
*% 4/ /19 200 16,3 7.2 10,0 122, 159, 8m, ™
s» 8/ S/79 215 16,3 7.2 10,0 121, 158, 87, e
aw 8/ S/79 230 18,3 T2 10,0 121, 158, 8T, "
ew 47 S/79 24 16,3 T2 10,0 t2l., 158, 87, n
wa &/ 5/79 300 16,3 7.2 10,0 121, 158, 87, L™
*n 4/ S/79 315 14,3 7.2 10,0 122, 160, a8, -.
e 47 S5/79 330 16,3 Te7 10,0 122, 1606, 92, "a
*n a/ S/79 345 16,3 7.6 10,0 129, 174, %6, ™
*n a/ S/79 400 16,3 Teb 10,0 129, 17a, 98, e
*x 4/ S5/79 “us 16.3 T.b 10.0 129, 174, 9, e
“% a/ 5/719 430 (6,3 7.6 10,0 130, 175, 8, 2y
*w a/ S5/79 aus 16,3 7.4 10,0 131, §1T4, 96, T
aw 47 S/79 500 16,3 7.8 9,5 130, 173, s, e
e &7 5/719 S15 16,1 7.4 9,7 130, 173, qs, x
*n &/ S/719 S30 16,1 7.4 9,7 131, 174, %, n
«x 8/ §/79 545 18,1 7.8 9,7 135, 180, 99, nx
*x A/ 5/79 600 18,8 7.4 92,7 136, 181, 100, "
ax a7 5/719 615 16,0 7.4 9.8 136, 181, 100, om
*w 47 S/79 650 16,0 7.1 9,8 135, 175, 97,  #w
we a7 5779 635 16,0 7.1 9.8 132, 172, 9s, e
a8/ S5/79 100 te,0 T,.t 9,8 13a, 174, 9%, e
wn 4/ S/79 TS 16,1 T,! ¥.5 138, 179, 99, -
wa 47 5779 730 16,1 7.1 9.8 139, 181, 100, e
37 S/719 745 16,1 T.2 9,8 132, 173, 95, L1
s &/ S/719 800 16,1 7.2 10,1 131, 171, 94a, e
wx 4/ S/79% 815 16,3 T.1 10,1 128, 167, 92, e
sw &7 5/79 830 16,3 7.1 10,1 132, 172, 95, "
an A7 S5/79 BGS 16,3 7.8 10,1 137, 183, 101, T3
*e &/ S/719 900 16,3 7.0 10,1 127, 170, %4, am
aw a7 S/T9 915 ie,4 7.4 1e,.1 143, 150, a3, tu
*w &/ 5/79 930 16,1 Tt 1041 113, 150, 83, (T
as &4/ S/79 985 16,1 T.4 1041 126, 168, 93, "
*a 47 S/79 1000 16,1 7.4 10,1 126, 168, 23, e
s 87 5779 1015 15.8 T.8 1044 125, 167, 92, .
an &7 5779 1030 15.8 T.8 10.0 léﬁ. 165. L1 e
aw 37 5/79 1045 15,8 T.8 10,40 124, 165, 9. e
«n Q7 S5/719 1100 15,8 T.8 10,0 125, 167, 2. LT
ax &7 S/79 1215 16,3 Tell 10.0 125, 167, 92, LA
wa Q7 S5/79 1130 16,3 7.4 10,0 12S. 166, 92, e
wn 8/ S/79 1145 16,3 T.4 10,0 125, 166, N. LL]
wn a7 %779 1200 16,3 7.4 1041 125, 167, 92, e

AR RN A AR SR AR PR SRR AR R G AR AN AR A AR AN AN AT A AN RS RN A AN A AN R A D
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I T ey e e e 2 R R R A R R 2R R R A R R R0 g )

.n 1S ™MIN, DATA LA
TS DRY STaACK GAS CONCENTRATICN *h
t 1] L2 ]
[T Qe taz2 NO NQ NQ [T
- LOAD voLY voLx PPMY PPMy NG/J LA
**  DATE TIME MWTH  MEAS MEAS MEAS 130¢ LA
itttiit!tt.taﬂl'ittt'tt..i.iiliitﬁﬁiiiitl"!'!'i‘tli.‘i'titi't*
*w 4/ §/79 1215 1o.1 Ted 104! 126, 167, 2. e
*e g/ S5/79 1230 16,1 Ted 10,0 124, 168, 92, .
tw 3/ S/79 1245 18,1 Te2 10,0 126, 165, 91, *e
e a7/ 5/79 1300 16.1 Te2 1040 130, 170, 9a, LA
®e 4/ 5/79 1315 16,1 Tl 1041 132, 172, 9s, LA
“x g/ S5/79 1330 18,1 T.1 10,1 125, 162, a9, e
xe a7 S/T9 1345 16,1 7.1 10,1 126, ted, 99,
ax 4/ S/719 100 te,1 T.1 10,1 127, ive, 91, e
wn 3/ 3/79 1415 18,1 7.l 10,2 124, 164, 8o, ey
e a7 S/719 1430 16,1 Tl 10,2 i2e, 159, a8, e
% a/ S/19 184S 16,1 Tel 1042 122, 158, 87, e
an 47 S/719 1500 16,1 7-1 10,2 Izsc 160, a8, LA
e 37 5/79 1515 18,1 Tel 10,2 123, 160, as, Lhd
™ a7 5/71% 1S30 16,1 Tel 10,2 123, 159, g8, e
a A7 S7719 1548 16,1 Tel 10,2 122, 158, a7, *w
aen a7 5779 1600 6,3 Tl 18,2 122. 159, ar, e
*a% 47 S/T19 1615 16,1 7.2 10,2 123, 161, 89, e
*w 47 S5/719 1630 16,1 T2 10,2 124, 162, a9, *w
tn 4/ S/719 1645 16,1 7.2 10,2 123, 161, a9, L4
s &/ 5/79 1700 16,1 Te2 10,2 124, 163, 90, e
*a 4/ 5/79 1715 16,1 Te2 10,2 {24, 162, 90, “n
ww 47 S779 1730 16,1 Ta2 10,1 124, 162. 89, e
hw a/ S/719 1735 6,1 Tl 10,1 121. 157. a5, L ]
bl ‘/ SIYQ 1800 ]6.1 1.1 lo.l 120. lsbo 80. e Bt
*% 3/ 5/79 1815 16,1 Te2 10.1 120 157, 8s, e
“aw 8/ 87719 1830 1641 7.2 10,2 119, 155, 85, habod
*e 8/ 5/719 1885 16,1 7.2 10.2 119, 1564 Bh. e
*w 4/ 5779 1900 16,1 7.2 1042 119, 15S. 85, e
s 3/ 5/79 1945 18,2 T2 10.2 118, 155. a5, *a
ww 8/ S5/719 1933 18,2 6,9 10,2 174, 222, 122, "n
*a g/ S/79 19485 18.2 1Y} t0.2 172- 216 119, e

ww g7 %5/79 2000 Ia.a o7 1042 ‘,60 223, 123 b

6

aw 3/ /7% 2015 14,2 7.2 10,2 172, 2268, 125 L1
*e 4/ 5/79 2030 18,2 Ted  10.5 172, 227, 125 "
aw a7 Ss/79 2045 8,2 7.3 10,6 115, 151, 83, "
*a 47 S/79 2100 18,2 7.3 10,5 114, 151, 83, e
*e 4/ 5779 2115 16,3 7.3 10,2 114, 150, a3, e
aw 4/ S/79 2130 16,3 T.3 10,2 113, 149 82, LTS
e 47 S/7T9 2135 16,3 7.8 10,2 112, 149, CEN e
w47 S/T9 2200 16,3 7.8 10,2 112, 148, 82, T
*w 87 S5/79 2215 16,3 7.8 10,2 © 114, 148, ai, AL
*e &7 5,79 2230 16,3 7.3 to,2 111, 146, 81, e
*n 4/ S/719 2245 16,3 7.8 10,1 109, 145, a0, e
*x &4/ S/79 2300 16,3 7.8 10,1 110, 145, a0, e
am 47 S/79 2319 16,3 7.4 10,1 111, 147, 81, e
*w 3/ S/T9 2330 4,3 7,3 10,3 110, 145, a0, "~
= 4/ S5/79 2345 16,3 1.3 10,1 107, 18, 78, o
aw a4/ S/T9 2400 16,3 7.2 10,1 107, 14¢t, 78, e
t.*'tt-‘Qt.'-Qiti.t'.tt'titttt.tt!t-iiitinttitttltitiOittil*'!t
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[T I IR R TR A R R R R T IA TR A TSR 22 AR RS R AR AR R AR AL AR Als L d])

L 15 MIN, DATA e
L1 DRY 8TACKX GAS§ CONCENTRATION ™
-l L2 ]
“w 02 cg2 NQ NOD NO T
e LOAD voLx voLx PPHY PRMY NG/J .
*n  DATE TIME wWTH  MEAS  HEAS  MEAS  31%20€ e
(2RI RIS XTI F2ASS LIPS RRRAS SRR R AA RSN A AR AR AR R R R0 AR 22 L QL)
" 4/ 6/79 15 17.9 7.2 10,2 108, 141, 78, e
e 4/ 6/79 36 17,9 7.2 1.2 108, 142, 78, s
e a3/ 6779 as 17,9 7.2 10,2 109, 143, 79, aw
aw 4/ &6/79 100 17,9 1.2 19,2 109, {42, 78, "
aw 4/ &/79 115 19,3 T.2 10,2 109, 142, 748, e
LI VAN VAL 130 19,3 7.2 10,2 109, tez, 78,  wa
ae 8/ 6/79 145 19,3 7.2 10,2 107, 140, 17, *e
ax 4/ 6/79 200 19,3 7.1 10,2 106, 137, 76, e
w 47 8/79 215 19,8 7.1 10,2 106, 138, Te, ™
e A/ 6/79 230 19,8 7.1 10,3 108, 134, 74, .
a4/ 6/79 245 19,8 7.1 10,3 107, 139, T4, ex
an 3/ 6779 100 19,5 T.1 10,3 108, 140, 17, "
m 37 6/79% 315 19,3 7.1 10,3 t10, 142, 79, e
sx 8/ /79 336 19,3 7.0 10.3 111, 144, 79, e
L VAN VoL a5 19,3 7.0 10,2 112, 1aa, 80, e
w47 6/79 a0 19,3 Ta0 10,2 113, 146, 8o, *e
aw 4/ 6/7‘ 01.5 ]a'a 1.0 10.2 115. l“an ael L4
we 4/ 6779 430 18,2 7.0 10,2 119, 153, a4, e
wn &7 6779 aas 18,2 6,9 10,2 118, 151, 83, e
4/ &/ 500 18,2 6.9 10,2 119, 153, as, LA
a3/ 6/79 515 16,1 7.0 10,2 122, 158, a7, [
e 4/ &/T79 S30 16,1t 7.1 10,2 125, 102, %0, e
" 5/ 6779 543 16,1} 7.2 10,2 126, 164, 91, ww
w g/ 6/79 400 16,1 7.2 9,8 127, f67, 92, e
% O/ 6779 615 16,3 7,2 10,1 130, 171, 99, s
e a7 6/79 630 15,1 7.3 10,0 132, 174, 9, "
*a. 8/ 6/79 L TL T I 7.2 10,0 129, i70, Sqg, e
*h Q7 8779 700 16,y 7.2 10,0 129, 170, 93, e
w a/ &/79 715 16,1 7.2 10,0 130, 170, 94, "
Q7 6779 730 16,3 7.2 10,0 130, 17, 9%, e
e a3/ &/79 Tas 16,1 7.2 10,¢ 134, 175, a7, e
ax 37 6/79 800 16,4 T.2 10,0 137, 179, 99, e
"™ a7 6/79 815 16,1 7.1 10,0 138, 179, 9,
ae 47 &/79 830 16,1 7.2 10,0 181, 184, 101, na
em 47 &/79 845 16,1 7.2 10,0 18y, 184, 101, e
*n 3/ /79 J00 16,1 7.4 19,0 140, 185, 102, e
™ a7 /79 915 16,1 T.4 10,0 135, 180, 99,  aw
aw Q4 /79 930 16,1 T4 10,0 133, 177, %8, e
ta 8/ 479 9as 16.1 T.4 10,0 lsu' 179. 99. e
we 4/ 679 1000 16,1 T4 10,0 125, 164, 92. .
e 37 6779 1015 16,1 Te2 10.0 123, 162, a9, "w
" A/ 6779 1030 16,1 Te3 10,1 124, 163, 90, L1 ]
s Q7 /79 1045 16,1 T3 10,0 124, 163, 90, L1 ]
am &4/ &/79 1190 16,1 Te2 9.9 123, 16%, a9, e
*n 4/ 6/79 1115 16,1 T.2 9,9 123, 161, a9, ”~
ww &/ /79 1130 16,1 T.2 9.9 125. joa, 90, e
s Q7 /TS 1235 lﬂ.] 7.3 10'0 122, 161, 89. fw
s G/ 6/79 1200 16,1 Te2 10,0 121, 159, a7, LA

I I s e s et e e T L AT LA A AR R R A A R R R 2R 2 Rl
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112222 228222222223 R 2 LR RS2 A X2 A2 R R Rl dl)

1 15 MIN, DaTA e
e DRY STACK GAS CONCENTRATION e
FY 3 [ § 3
e 2k c£o2 NO NO NOQ e
') L0aD YoLx voLs PPMY pPPMY NG/ J te
#a DATE TIME MwTH ME A3 MEAS MEAS 3x02 b
lil'!ittttqtttctlllt&tt'ttttit!tt!’#!!t!t!itittn!tttitiititltit
*a 4/ o/79 1215 16,1 1.2 9,9 122, 160, as, "
ws 4/ /79 1230 16,1 7.3 10,0 123, 162, a9, LA
w4/ H/79 1265 18,1 7.2 10,1 122, 161, B9, se
ax 4/ &/79 1300 16,4 T.2 10,1 121, 158, a7, e
we a/ a/719 1315 16,3 T.3 10,1 121, 159, 88, .
e q/ 6779 1330 18,3 7.3 0.1 122, 101, a9, d)
% 4/ &/79 1335 f{6,3 7.3 10,1 121, 160, as, w
- 4/ /719 1800 16,3 T.2 10,1 124, 163, 90, "
e 4/ /719 1019 16,3 T2 10,1 125, 164, 90, okl
ex A/ /79 1830 16,3 T2 10.1 127, {66, 1. b
‘T YA YAL] 184% 16,3 7.2 10,14 12%, 164, 99, e
an 4/ 6/79 1500 16,3 7.2 10,14 125, 164, 90, e
en &/ &/79 1515 16,3 7,2 10,1 124, 162, 90, *a
ke 3/ B/79 1530 16,3 7.2 19,1 124, 162, %0, "
wn 4/ 6779 18545 16,3 7.2 10,1 124, 162, %0, e
an 8/ /79 1600 16,3 7,2 10,1 124, 162, a9, *e
*e a7 /79 1619 18,3 Te2 10,1 t24, te3, 90, e
wn a7 &779 1630 1e,3 7.2 10,1 124, 163, 90, LA
nw 3/ 6/79 1645 16,3 Ted 1041 12%¢ 163, G0, e
*w 3/ /79 1700 16,3 Te2 10.1 1249, 162, W0, bkl
ww 4/ /79 1715 16,3 Teb 10,1 124, 167, 924 .
»e 4/ /719 1730 16,3 T.7 1041 - 167, - 92, "
% 4/ o779 {785 16,3 T+0 10.1 124, 160, as, bhd
"% g/ &/79 1800 16,3 4.8 10,1 12Se. 159, a8, e
% 4/ &/719 1815 17,9 6.8 10.1 124, 160, as, e
- &/ /7% 1830 17,9 6.7 10.2 126, 159, a8, "
a4/ /79 1845 17,9 6.7 10,2 126, 160, és, bl
" 3/ &/79 1900 17,9 6.9 10,2 127, 162, 90, e
am A&7 6/79 1915 16,4 68,9 10,2 129, 165, 91, )
an 37 6779 1930 6,0 6,3 10,2 175, 218, 120, e
wn a7 6779 1935 16,4 6,5 10,2 169, 210, 116, '™
*n 4/ 6/79 2000 16,4 T.1 10,1 167, 217, 120, "
ow 07 6/79 2035 16,3 6,9 10,5 120, 153, Ba,  aw
s 8/ 6/79 2030 16,3 6,8 10,5 120, 153, 84,  ae
*ax 47 6/79 20a% 16,3 6.8 9,9 119, 151, 83, '
aw 87 6779 2100 16,3 b8 10,90 119, 151. 83, e
#n &7 6779 2115 16,3 6,9 10,1 119, 152, 8a, e
an 4/ &/7% 2130 14,3 4.8 1041 118, 150, . &3, LE
" 47 &/79 2145 16,3 6.8 10,2 118, 154, as, e
se 47 /79 2200 16.3 b8 10.2 116, 148, a2, e

en G/ 6/79 2215 16,3 6.8 10,2 116, 14§, . 82, e
aw 87 /79 2230 16,3 6.8 10,2 117, 149, . 82, LA
a 47 &/79 2245 16,3 6.8 10,2 114, tas, 82, e

wn 47 8779 2300 16,3 6.8 11,9 118, 150, a3, ne
aa 47 6/79 2315 16,3 6.9 10,2 116, 149, az, Ll
an 8/ &/79 2330 16,3 6,9 10,2 115, 147, a1, e
e 47 &/79 2345 16,3 5.9 10,2 114, 147, a1, *a
an U/ &/79 2400 16,3 6,9 10,2 1159. 147, BY, *w

AR AR AR NN TR AR A AN AN AN A AR A AR A AR AR N RN TR AT AR N RN N g Ry
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[T 2 R R R e i a2 2T A 22 FE AR AR RALARNR A0 AR 220 R0 DA S,

(2] 1S MIN, DaTa .
- DRY STACKX GA3 CONCENTRATION e
*h e
(2] Q2 cge N NO NO e
e LOaD voLx voLy PPMYV PPMyY NG/ J s
L] DATE TIME MWTH HEAS MEAS MEAS 30 ’ n
AR RN TP AN R AN A AN N R A N AR P NN AN R AN A AN TN A AN N ARy
e a/ 1779 15 16,3 4,9 10,2 114, j0b, 80, e
aw 4/ 1/79 10 16,3 8,9 10,2 112, 143, 79, e
a% 4/ 1/79 as 16,3 6,9 10,2 112, 143, 19, b
aw a7 T/7% 100 16,3 b,.9 10,2 114, 1db, 80, e
s 87 7779 115 14,3 5,9 10,2 117, 149, a2, e
 a/ ¥/79 130 16,3 6,9 10,2 150, 191, 108, e
x4/ /79 185 16,3 6.9 10,2 170, 218, 120, e
*x a/ 1/79 200 16,3 6.5 10,3 172, 213, 118, LA
*x o/ T/19 215 16,3 .0 10,3 174, 215, 118, e
= a/ /19 230 16,3 6.4 10,2 170, 211, 114, e
aw 4/ 7/19 248 15,3 6,5 10,48 170, 211, 117, L
% q/ 1/79 100 16,3 6,8 10,6 171, 21%, 118, e
an 4/ 1719 315 16,3 6,5 10,6 171, 213, 17, "
% a7 Y/19 330 16,3 6,42 10,4 t72, 213, 117, LA
sx &/ /19 3a5 16,3 LIy 10,5 170. 211, 116, L
% 4/ 7/79 q00 16,3 6.0 10,5 171, 212, 117, e
«e a/ 1/79 a15 7.3 Gob 10,4 170, 213, 118, L2
o 7 7779 a3 17,3 6,5 10,6 170, 211, 117, e
*x a7 T1/19 aas 17,3 beb 10,6 170, 212, 117, i
e 3/ T/19 500 17,3 ba.8 10,6 168, 210, 116, LA
s &/ 1779 515 18.% 6.6 10,5 166, 204, 118, e
ne Q7 /719 530 18,5 6.9 10,5 167, 21a, 118, LA
an &7 T/79 50% '18.5 T.2 10,5 166, 217, 120, -
we a/ T/79 400 18,% 6.9 10,6 165, 211, 116, "
& af T/T9 555 18,0 [ 7% 10,4 161, g0z, i1l. Lh
wn 8/ 7/7% 430 18,0 7.l 10,1 161. 209, 115, b
e &7 /19 6as 15,0 742 10.1 140, 209, 1158, bk
" a/ T7/79 700 18,0 7.l 10,43 160, 208, 115, e
%/ 7/79 71% 14,5 T4 10,4 162, 206, 113, e
w a/ /719 730 18,S b.d 10,0 162, 201, 1l). *w
w3/ /79 7a% 18,% be0d 10,0 161, e0o, 110, b
= a/ /719 890 18,5 Py ) 10.2 1614 200, 110, e
ax &7 7/79 819 18.5 5.5 10,6 164, 204, 112, e
e 4/ T/719 830 18,8 8,45 10,7 165, 205. 113, e
*n 8/ T/79 8a% 18,5 bedt 10,6 165, 204, 113, LA
we 87 /79 900 18,5 YY) 10,6 164, 206, 114, L
te &/ 1779 915 18,5 8.4 1040 167, 207, 114, e
o & T779 9%0 18.S b.4 1046 167, 201, 114, e
e a4/ 7/79 945 18,9 $.5 10.6 169, 2i1l. 116, LA
w5/ T/79 1000 18,9 B.S 1048 176, 211, 117, *
s 87 7/79 1015 14,5 6.0 10,& 169, 210, 116, "
x4/ 7/79 1030 18,5 6.5 10,6 169, 211, 1164 LL]
ax 4/ T/79 1045 18,8 6.5 10,4 169, 210, 116, k)
an g7 T/79 1100 18,5 b5 10¢b 172, 2113, 118, edd
" a/ 1719 1115 18,6 6.5 10.6 179, 222, 123, b
"= as 1779 1130 18,86 6.8 1046 189, 223, 123, e
xx a/f T/79 1145 18,4 6.4 1046 182, 2264, 125, LA
= a4/ T/79 1200 18,8 6.4 10.6 188, 232. 128, L]

ERE R AR AR AR RN R AN AR AR RGN AR AN AR AR A AR N AR AT AR SRR AR AAA T AR ANy

181

XVB 6017-1216




AR N AR SR S AR R AR AR A AN R R g R AR R R R O A AR AP AR RA RN IR AR RO E NPy

e 15 MIN, DATA o
[T} DRY 3TACK GAS CONCENTRATION L]
L) LR
" Q2 co2 ND NG NG 2]
T LOAD vaLy vaLx PPMY PPMY NG/J "
(L] DATE TIME mwTH MEAS “E AT MEAS 3102 Le
."I'..I..t.it'tttt.t".titlttttt*it!it.'lt!tttt.tt.tl!ttii'tit
*s a/ T/19 1215 8,4 6.4 {0.6 189, 233, 129, e
sx g/ 17719 1230 18,8 b,4 10,4 189, 23a, 129 4
ax a4/ /719 1245 14,3 b,4 10,6 188, 231, 128, ‘e
xw 4/ /79 1300 18,8 5.4 10,8 188, 231, 127. LA
*w 4/ 17719 1315 18,2 L Y] 10,6 191, 237, {130, e
waw A/ T/79 1330 18,2 6,7 10,8 191, 242, 133, L
an 47 T/79 13a5 18,2 6,7 10,6 191, 240, 133, LL
= a4/ T/719 lago 18,2 6,8 10,8 190, 241, 133, e
xx 4/ 17719 1415 17,6 6,6 10,5 174, 218, 120, e
wa 47 1779 1430 17,8 6,9 10,5 175, 218, 120, e
% a7 1779 {aas 17,6 6.5 10,5 177, 22t, 121, b
*e &7 /79 1500 i17.6 6.5 1046 177, 221, 122, *e
e 47 T/79 1915 16,4 6.7 10,3 172, 218, 120, e
w47 17719 1530 18,8 6.9 10,2 129, 165, 9. hid
e 8/ 7779 1545 16,2 6,9 10,2 130. 166, 1. L
aw a7 77719 1400 16,4 6,9 10,2 130, 166, 91, e
ne 4/ T/79 1615 16,4 6,9 10,2 132, 169, 93, "~
nw 4/ 7719 1630 (16,4 5,9 10,2 134, 171, 94, e
*e 9/ T/79 15458 16,4 649 10,2 135, 173, 95. bl
*s 4/ 7779 1700 16,8 6.9 10.2 135, 173, b Lhd
wx 3/ T/T9 1715 téd .4 b9 10,2 135, 173, 9%5. L4 ]
*s g/ 7779 1730 16,4 6.9 10,2 132. 170, G4, b
m a/ 77719 1785 16,8 6,9 10.2 132, 170. LIS e
*e a3/ 74719 1800 16,4 &9 10.2 132. 170. 94, e
% 8/ 1779 1819 16,8 7.0 $0.2 132. 170. 94, e
*a 4/ T/79 1830 16,4 T.0 10.2 132, 171, Sa, e
s 3/ 1779 1845 1b,.4a T.0 1042 132, 170. 9a, LA
LLIN-V VL 1900 16,4 7.0 10.2 132. 170 94, LA
*e 3/ T/79 1915 16,7 7.0 10,2 132, 171, %4, =
waw 47 7,78 1930 16,7 7.2 10,2 11e, 174, %%, e
w» a7 T/79 1945 167 T2 10,2 132, 173, 95, =
ww &7 T/719 2000 16,7 7,2 10,2 132, 172, 95, e
- as T/19 2015 16,4 7.1 10,2 131, 171, 9a, e
s a7 T/T9 2030 16,4 7.2 10,2 130, 170, 9B, e
as a7 T/T9 2045 16,4 v.2 10,2 127, 166, 92, =«
wm a7 1,79 2100 16,4 T.2 10,2 124, 162, 90, e
> 47 7/79 2113 16,4 7.2 10,2 t22, 180, s, L1
s a7 7/79 21306 16,4 7.2 10,2 122, 160, as, '
wx 3/ 7/79 2145 16,4 T.2 to,2 122, 1e0, 88, ww
wn 47 1,79 2200 16,8 7.2 10,2 124, 102, a9, Ld ]
s 47 779 2215 1s,8 T.2 10,2 122, 160, B8R, T
we &7 /719 2230 1b,4 T.2 10,2 121, 158, 87, e
ew 47 7779 2245 1e,.4 T.2 10,2 122, 159, 88, e
an &7 /719 2300 {e,a 7.2 10,2 120, 157, 86, L1
ax &7 7/79 2315 18,1 Te2 10.2 121, 159, 88, e
ae 47 /79 2330 16,1 7.2 16,2 121, 158, 87, wn
aw A/ T/79 23a% 16,1 7.2 102 121. 159, aa, bl
aw 4/ /719 2800 18,3 1.2 10,2. 120, 158, az, e
RIS TSI RATRAA RSN AR A2 4 AR 22X 22 R 2R 02 2 2 2t d 0 B 2tdldi X
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t.'-ttttt!.tﬂtititﬁﬁtnicttﬂtnltﬁ..tatitifgt-noﬁtitti-t-tatct*it

le3

e 1§ MIN, DaTA L]
an DRY STACK GAS CONCENTRATION e
L2} (3]
" 02 €02 NO NO NQ e
e LO&D vOLYX vOLY pPPHY pPuY NG/J .1
*h OATE TIME MWTH MEAS MEAS MEAS yx0& e
tuittti'wtttttttiti.tttgttttwtct*fttitit'ctttuttttwtttttatcltt‘
*w 4/ 8/79 15 2t.1 7.2 10,2 120, 157, 87, ™
** 4/ 8/79 30 2141 Te 10.2 119, 156, LI te
*n 3/ 8/79 a5  21.1 T.2 1042 117, 154, as, re
*e 4/ B/719 100 21,1 T.2 10,2 116, 152, 8a, e
«e 2/ 8/79 118 21.1 7.3 1042 119, 157, 86, e
* a/ 8/79 130 21,1 Te3 10.2 118, 156, 86, h
*x 4/ B/719 1as 21,1 T.3 10,2 117, 155, 85, te
*s 4/ 8779 200 21,1 T3 10,2 115, 151, 8y, w
% o/ B/79 215 21,1 73 10,2 114, 151, a3, k]
=s 4/ 8/719 230 21.1 1.% 10.2 113, 149, 82, e
aw 47 8779 245 21,1 7,3 10.1 114, 150, 83, *w
*e 8/ 8/79 300 21,1 7.3 10,1 113, 149, 82, L
™ 3/ 8/79 315 2.1 7.3 10,1 112, 148, a2, e
*% a4/ 8/79 330 21.! 7.3 10,1 110, 145, 80, e
s o/ 8/79 345 21,1 7.3 10.1 109, 143, 19, bk
an 4/ 8/79 a00 21.1 7.3 10,1 110, 145, 80, e
sw 4/ 8/79 a{s 2.1 7.3 10,1 1104 jde, 80, b
an a7 8/79 a30 21.t 7.3 10.1 111, jub, Bl. L
“x a/ 8/79 aas§ 2.1 T.3 10.1 fil, 146, 81. LE
*w 4/ 87719 5900 2lel 7.0 10,1 109. 141, T8, e
*a 4/ B/79 £15 20,5 beb 10,6 15%. 200, 110, e
*a 4/ 8/79 530 20,5 beb 10,8 157, 194, 108, e
e 4/ B/79 5% 20,5 beb 10,8 158, 198, 109, o
an A/ 8779 &00 20,5 8.8 10.5 1620 203, 112. e
an 3/ 8779 6315 20,5 8.5 10,8 160, £99, 109, ‘e
*» 4/ 8/79 830 20,5 el 10.8 15%. 197, 109, L1
an g/ B8/79 685 20,5 6% 10,8 159, 198, 109, b
e 3/ 8/79 700 20.5 bed 10,8 162, 201, 111, e
*a &/ 8/79 715 20,5 bod 10.9 161, 199, 110, b
ax 8/ 8/79 730 20,5 L YL ] 10.9 1051 204, 113, bl
e 3/ B/TI9 745 20,5 bel 10,9 164, 203, 112, bl
wa 4/ B/79 .- 800 20,5 YY) 10,9 164, 203, t12. e
e 3/ 8/19 815 20.S 6.4 10,9 164, 203, 112,
*s 3/ B/79 830 20.5 Bed 10.9 167, 206, 114, re
an 4/ B/79 845 20,% bsd 10,9 167, 207, 118, .
e 4/ 8779 900 20.5 8.5 109 167, 208, 115, L
an g/ 8/79 915 20,4 67 1048 171, 215, 119, LA
ew 8/ 8/79 930 20,38 bed 10,7 170, 213, 118, L1
aw 3/ 87719 945 20,4 beb 10,7 169, 212, 117, n
»e 4/ 8/79 1000 20.4 6,7 10,7 169, 212, 11T, Aw
an 3/ 8/79 1015 19.9 6o 10,7 170, 213, i18, *w
se g/ B/79 1030 19.9 beb 10,7 171, 2lé. 118, L
se 4/ 8779 1045 19,9 6.7 10.7 1748, 221 122, e
an 4/ 8779 1100 19.% T.0 10.6 172 222, 122, *n
ws 5/ 8/79 1115 19.6 Taet 10.3 172 223, 123, e
.aw a/f 8/79 1130 196 6,9 10.3 175, 223. 123, *w
e o/ 3/719 1145 19,46 6.7 10.% 182. 229, 126, e
*n 3/ 8779 1200 19.6 bGab 10.0 182, 227, 125 bh
!'tttilt.itt"lfti!wi!ﬁ.wtli-titqtttl‘*t"lttltltt-ﬂiﬂttﬂ'tttttg
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RARANENARRGEAR R ANt tanaRt R b Adandddtdnbedndamintdbhdadanddatady

TS 15 MIN, DATA e
T DRY STACK GAS CONCENTRATION "
[T ] L X ]
1 02 to2 ND NO NO LL
e LOAD voLx vOLY pPMY PPMY NG/J e
L1 OATE TIME MWTH MEAS MEAS MEAS 3%0¢ o
AR AN RN ARG P A AN AR R A VAN S A R AN P A A AT RN A N AR AN NRAA N TN R AR AN AR RN AR
% 4/ B8/79 1215 20,8 643 10,6 182, 222, 123, e
ax 3/ 8/79 1230 2048 B6e2 10,8 184, 225, 124, LA
e 3/ B/79 1245 20,4 be2 1049 184, 220, 129, e
*% 3/ B/79 1300 20,8 .1 10,9 182, 221, 122, e
e 3/ 8779 1315 20,5 642 10,9 180, 219, 12, o
=« 4/ 8/79 1330 20,5 ba2 10.58 180, 219, 121 e
aw 3/ 8/79 1345 20,5 6.2 10,8 179, 219, 121, b
wx 3/ 8/79 1400 20,5 b3 10,8 177, 217, 120, bk
w4/ 8/79 1315 20.5 8.2 10.8 176, 215. 118, *w
®w a/ B/79 1430 20,5 6.3 10.8 177, 217, 120, e
se 0/ B/79 iaas 20,5 6,3 10,8 179, 219, 121, L]
=x g/ B/79 1500 20.5 6.4 10.8 181, 223, 123, a
ee 8/ 8/79 1515 19,9 6e3 10,8 1704 208, 115, b
e 4/ 8779 1530 19,9 6e7 10,8 tod, 204, 114, L]
" a/ &/719 1545 9,9 6.8 10.7 160, 203. 112, e
a0/ 8/79 1600 19,9 .7 1046 154, 194, 107, L
s g/ 8/79 1615 19,9 beb 10,6 152, 191, 105, -
% a/ 8/79 1630 19,9 4.6 10.7 181, 227, 125, ol
as 8/ 8/719 1645 19,9 beb 10.4 1754 218, 120, L
»n 47 8719 1760 19,9 6,7 10.4 175. 221, 122. Ll
«w 3/ 8/79 1715 20,3 6.8 10,5 17S. 219, 121, e
" 3/ .8/79 1730 20.4 Y 10.4 174, 217, 120, e
w8 4/ 87719 1739 20,4 beb 10.5 171, 214, 118, ol
e 3/ 8/79 1800 20.4 bab 10,5 169, 211, 116, e
e 3/ B8/79 1815 20,8 bab 105 186, 208, 115, o
aw g/ 8/79 1830 29,8 G40 105 1686, 207, f11d, "
*w a/ 87719 1845 20,3 646 10.5 165, 206, 114, e
ax 3/ 8779 1900 20,8 5.5 1046 164, 204, 113, e
™ 4/ 8/79 1915 21,1 6.5 1046 177, 221, 122, b
e g/ 8779 1930 21.t Gub 1044 175, 219, 121, w
wx 4/ 8/19 1985 21,1 be? 10.6 184, 232, 128, fokad
% 4/ 8/79 2000 21,.! 6ol 10.48 184, 228, 126, *w
*x 4/ 8/79 2015 21.1 6.4 10.5 187, 232, 128, il
aw a/ 8/79 2030 211 Ge8 10.5 149, 23a, 129, "
“x 3/ 87719 2045 21,1 6.3 10,5 189, 232. 128, LR
aw 4/ 8/79 2100 21,1 6.6 10,4 191, 240, 132, LL
s 37 8/7% 2115 20,5 8,7 10,2 198, 245, 135, .
“x &/ 8779 2130 20,5 6,8 10,1 196, 250, 136, e
*s 4/ 8/79 2145 20,5 6.6 10,1 197, 246, 136, 'L
*a 4/ B/79 2200 20,5 6,7 10,2 200, 253, 149, e
»w 4/ B/79 2215 20,8 5.8 10,2 202, 257, 142, 'L
*n 3/ 8/79 2230 20,4 6,4 10,0 202, 250, 138, e
"= 4/ /79 2245 20,4 6,4 10,90 199, 20s, 13%, e
an- 47 8/79 2300 20,0 6.3 10,2 199, 244, 134, "
ws 4/ B/79 2335 20,8 6,4 10,3 199, 246, 138, L
en 3/ B/79 2330 20,8 6,4 10,48 199, 245, 135, "
aw 87 8/719 23as 20,8 6.3 10,3 200, r-L L 135, e
"= 47 8/79 2000 20,8 6,5 10,3 199, 247, - 136, 'L
ARARAT AR RGN TN ER 'itg'-tﬂ'ttﬁttﬂittit"iiiI*Qi'i'.i‘lllitﬂi‘t
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b L)
L}
LA
L4
L} ]
e

*n
LA
L4
Ll
L L
L2
L4 ]
L2
L4 ]
s
Lh
"k
e
e
L4
*m
e
‘e
L)
*w
R
E ]
L8
e
L]
L1
L1
e
aw
L
L]
e
s
L h
L1
L2 ]
L 1]
E L]
ak
L] ]
e
"l
"k
Lk
L L]
L)
L2
*w

LE ]
e
LA
LA
e
LE]

L L]
X ]
Li ]
e
*h
LA ]
*
e
e
LA
e
N
-h
L2
L]
"
e
e
L X
e
L] ]
L1
L] ]
L] ]
L1 ]
*w
L] ]
L
LA
L2 ]
X
L2
L2
e
L ]
LL ]
L3 ]
e
L]
LA |
e
L]
L]
L] ]
L1 ]
e
e

1S MIN, DATA
ORY STACK GAS CONCENTRATION
02 co2 NO NO NO
LOAD voLY voLX PRMY PP MY NG/
DATE TIME wMwTH  MEAS  MEAS  MEAS  3X0¢
AN R R AR AN R AR AR RS A R P R AN A AR SN RS R A AR AR A AN N SRR E AN RS T AR NS

as 9/719 1S 20,2 bel 10,3 201, 2ua, 134,
a4/ 9779 30 20,2 8. 1041 201, 243, 134,
a4/ 9719 a5 20,2 b4l 10.4 204, 247, 136,
a/ /79 100 20,2 bal 10.4 204, 248, 137.
as /719 115 20,2 6.1 10,48 2048, 247, 136,
a/ 9/19 130 20,2 6.1 10,4 204, 248, 137,
ars /79 145 20,2 LT 10,4 294, 248, 137,
a/s 9719 200 20,2 841 10,4 20S, 248, 137,
as /79 215 20,1 bel 10.4 200, 242, 134,
as 979 230 20,1 6.1 10,4 200, 242. 134,
4/ 9119 265 30,1 6.1 10,4 201, 2a3, 134,
as 9/719 300 20,1 641 10,4 200, 241, 133,
as 9/719 315 20,1 bet 10,4 197, 239, 132,
as 9719 330 20,4 6e1 10,8 199, 42, {34,
as /19 34as 20.1 6.t 10,4 199, 240, 132.
as 9779 a00 20,1 bel 10,4 197, 236, 130,
a7 9/79 a1s 19,3 6.0 10.4 196, 236, 130,
ar 9/79 430 19,3 6.1 10,4 195, 235, 130,
a/s 9/719 aas 19,3 6.1 10,4 195, 234, 130,
as 9719 500 19,3 6.2 10.4 196, 239, 132,
4/ 9’7’ 5[5 2‘.‘ 6ed 10.5 1950 2“10 l35.
4/ 91719 S30 21,1 6.1 10,5 1995, 238, 130,
ar 9/719 3% 21,1 6.1 10,2 194, 235, 129,
a/s 9779 800 21,1 6.0 10,2 192, 231, 127,
a/ 9779 615 21.1 6.2 105 192, 234, 129,
G/ 9/719 630 21.1 b 10.5 195, 237, 130.
as 9/719 685 21.1 [ 991 1045 196, 238, 131,
as /79 700 21,1 LTS 10,3 196, 236, 130,
ars 9/79 715 20,9 b6e2 10.4 19a, 237, 131,
as 9/719 T30 20,9 641 10.3 195, 215, 130.
B/ /79 74% 20,9 L. T3 10,3 192. 233, 129,
a7 9/79 800 20,9 bl 10.3 192, 233, 129,
as 9719 815 20,2 bet 10,3 193, 234, 129,
a/ 97719 839 20,8 6,2 10,5 194, 237, 131,
a’s 9/79 8as 20,8 b, 10.2 195, 235, 130,
a’s 97719 990 20,8 6.1 10.2 194, 234, 129.
a7 97719 915 20,8 6.1 1043 195, 235, 130.
a7 9/79 930 20,8 6.3 10.3 197, 2491. 133,
e/ /79 9a% 20,8 bl 10.3 194, 234, 129.
s 9/1% 1000 20,8 6.3 101 177, 217, 120.
&/ 9779 1015 20,9 b4 10.8 179, ° 221. 122,
a/ 9/79 1030 20,9 6.3 10,8 176, 215. 119,
a’s 9779 104% 20,9 6.3 10.8 175, 215, 119,
a’/ 9/19 1100 20,9 6.4 10.7 174, 216, 119,
a’s 9/19 1115 2%1.1 6.4 10.8 174, 214, 118,
ars /19 1130 21,1 6.3 10,8 172, 210, 116,
ars /79 1185 21.1 643 1G4 172 21t. 116,
as /79 1200 211 4,3 10.8 17S. 214, 118,

L2

AR RN RN R AR I R RSN A P AR P AN AN AT AN A N E R TR AR NN AN DR AR R T ANN S
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LA ]
LE
o
LA
e
LR

L2 ]
e
e
e
R
AR
L2
LA
L2 ]
L3 ]
L
&
LA}
La ]
e
LA ]
L L)
"y
e
o
*n
Lx
L1
e
LE ]
L] ]
Ll ]
*re
.
L]
4]
(2]
LA
e
Ll
"
L4 ]
&
e
g ]
L]
LL ]
.
e
L4 ]
L2 ]
w

re 15 MIN, DATA

*w DRY STACK GAS CONCENTRATION

*w

T ag co2 NO NQ NO
e LOAD voLx voLx PRMY pPMy NG/J
LA DATE TIME MWTM MEAS MEAS MEAS IX0<
itl*ittiti't'ttttti'tt"n'ﬂttlt‘.*tttﬁtt.tntil#i.!Q'tﬂtitt‘tltw
e 37 97719 1215 21.1 8.3 10,8 179, 218, 120,
e g/ ¥/79 1230 21,% 8.3 10,8 179, 220, 121,
w4/ 9/719 1245 21.1 6ed 10,8 179, 221, 122,
*w a/ 9/79 1300 21,1 ) 10.8 1719, 2224 122,
e 3/ 3/79 1319 21,1 5.3 10,7 180, 221, 122,
% g/ 9/79 1330 211 bel 10,7 180, 221, 122,
"R 3/ 9/79 138% 21,1 6.3 10.7 181, 221, 122,
w4/ 9779 1400 21,1 6.3 10.7 180, 220, 1231,
“w 3/ 9779 1315 21.t 6.2 10,7 182, 222, 122,
4/ 9/79 1430 21.} 6.2 10,8 182, 222, 123,
*e 4/ 9/79 1445 21.1 5.3 10,8 181, 221, 122,
w3/ 9/79 15090 21,1 6.3 10.8 181 221 122.
wn 3/ 9/79 1515 21.1 6.3 10,8 184, 225, 124,
e g/ 9/79 1530 21, 8,3 10.8 180, 221, 122,
*® as /79 1545 21.1 6,3 10.8 179, 219, 121,
s 3/ /79 1600 21,1 6.3 10.8 180, 22, 122,
" a4/ 9/79 1615 21,5 6,3 10,8 181, 223, 123,
ae 47 9/79 1630 21,5 8,3 10,8 184, 226, 124,
w47 9/79 1645 24,5 6,3 10,8 182, 224, 124,
ww 8§72 9479 1700 21.5 6,3 10,8 188, 227, 125,
&/ 9/79 171185 21.S 4,3 10,8 185§, RE7, 129,
aw a7 9/719 1730 21,8 6,3 10,8 185, 228, 126,
wn a7 979 178% 21.5 6,3 10,8 187, 230, 127,
e G/ /79 1800 21,5 5.3 10,8 188, 231, 127.
an &7 9779 1815 21.% 6,0 10.8 1848, 231, 128,
= 4/ 9779 1830 21,5 6,4 10.8 188, 232, 128,
xe 47 9/79 1845 21,5 a,d 10,8 188, 232, 128,
an 47 9779 1900 21,5 6.5 10,8 188, 23a, 129,
ax Q7 9779 1915 21.1 647 10,8 190, 240, 133,
2 47 9779 1930 21,1 8.7 10,8 189, 238, 131,
e &7 9779 1945 21,1 .4 10.8 17S. 216, 119,
x4/ 9719 2000 21,1 6.4 10,7 181, 224, 123,
ax a7 9479 2015 20,9 bl 10,4 181, 22a, 123,
w47 /79 2030 20,9 6.4 10,9 179, 222, 122,
sw A7 9/79 2045 20,9 bab 10,9 176, 221, 122.
sn a7 9779 2100 20,9 6.9 10,9 175, 218, 120,
an &7 9779 2115 19,9 6,9 10,8 174, 222, 122,
an 8/ 9779 2130 19,9 7.0 10,8 172, 222, 122,
#m 47 9/79 2145 19,9 6sb 10,8 170, 213, 118,
ex Qs 9/79 2200 19,9 6.7 10,6 170, cla, 118,
= &7 W19 2215 19,9 bed . 10,0 170, 212, 117,
sn 47 97719 2230 19,9 b.b 10,8 177. 221, 122.
®e A7 9779 2245 19,9 b,.b6 10,9 177, 222, 1224
wx 3/ 9/79 2300 l°.° blT 10.9 !77. 223. 123.
aw 4/ 9,79 2315 20.2 LYY ] 10|° 1730 223. 1230
aw 4/ 9/7# 2330 20.2 B.b 10;8 ‘79. 225- lzal
aw 37 9779 23as 20,2 beb 10,8 179, 22%, 124,
ax 47 9/79 2800 20,2 b.6 10,8 181, 227, 135S,

AR AR AR RN AR AN R AAR R g AN AP ARG R RN AR AN I AN R RAR NN GRS AN PR AN T,
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L1
L4
(] ]
L]
L
L]

(4]
L] ]
*th
e
L)
aw
-y
Ll
L]
L2 ]
L2 ]
i
e
KW
-8
N
LA )
L2 ]
an
L2 ]
*l
L2
L2 )
LA
L]
L L
L2 ]
EL
*l
"
£ 3]
N
e
e
an
e
LA
L4
Ll
L)
*e
L1
nw
e
L ] ]
LA
L3
L] ]

15 MIN, DaTaA “e
DRY STACK GAS CONCENTRATION e
LE ]
02 co2 NO NO NO .
LOoAD  vOLx  vOL% PPMY  PPMY  NG/J '
OATE TIME MWTHM  MEAS  MEAS MEAS 3xge "
L I T I e R A R P YR a i 22X TR AR R AR RARZ AR R R 2 2 20 a2 ) gt}
ar19/79 15 18,5 8.5 10.8 181, 225, 124, e
4/10/79 30 18,5 6,5 10,8 183, 228, 126, "
4/10/79 as 18,5 6,4 10,8 183, 227, 125, "
as10/79 100 18,% 6,5 to,8 1840, 228, 126, e
as10/719 115 17,8 6,3 10,9 182, 222, 122, w
as10/719 130 17,6 6.2 10,9 181, 221, 122, e
a/10/79 145 7,6 6,3 10,9 180, 221, 122, '
as10/79 200 17,6 6,3 11,0 177, 218, 120, re
ar1es19 215 17,3 6.3 10,9 177, 217, 120, L)
ars30/79 230 17,3 6,4 11,0 174, 21a, 118, ™
4710779 283 17,3 6,5 10,9 175, 218, 120, e
a710/79 300 17,3 6,7 10,9 172, 21e, 119, e
2739779 315 -3 4,5 10,8 172, 214, 118, L
as19/19 330 =3 4.5 10,8 171, 212, 117, L2
as10/79 LY 1 I | 8,3 10,9 174, 214, 118, e
6710779 400 = 3 6,5 10,9 174, 216, 119, "
as10/79 415 =3 6,0 10,9 174, 217, 120, e
a/10/719 a3 -3 6,9 10,9 175, 2285, 124, *e
ar10/79 Ras = 3% 6,9 10,4 177, 228, 126, e
410779 500 =3 7,2 10,4 178, 232, 128, L
as10/719 515 19,3 7.2 10,5 189, 247, 138, T
ars10/19 530 19,3 T.0 10,7 189, 251, 139, *e
as10/79 545 19,3 7.0 10,5 189, 243, 134, "
2/10/79 600 19,3 7.0 10,3 189, 243, 134, e
ar710/79 815 19,8 6,9 10,5 191, 2as, 135, e
as10/79 630 19,6 6,9 10,5 19¢, 24a, 135, -
as10/79 645 19,8 7.0 10,6 188, 28y, 133, e
as10/79 700 19,6 6,9 10,7 188, 291, 133, e
as10/719 715 19,6 6,8 10,8 188, 238, 131, "
artos19 730 19,46 4,9 10,6 190, 202, 134, T
as10/79 r45 19,6 6,9 10,8 190, 2492, 134, "
4/710/79 . . BOO0- 19,6 6,9 10,8 190, 242, 134, e
as710/719 81% 19,8 6,9 10,7 191, 244, 135, e
ar710/79 830 19,6 6,9 10,7 194, 247, 138, e
4/10/7% 8a% 19,6 6,9 10,7 197, 253, 140, aw
4710779 00 19,8 6,9 to,7 201, 257, a2, e
/10779 915 19,9 7,0 10,7 205, 264, 1a5, e
a/10/79 930 19,9 6,9 10,7 207, 265, 146, *w
8710779 945 19,9 6.9 10,7 188, 2490, 132, o
4710779 1000 19,9 6,9 10,7 182, 233, 128, *u
4710779 1015 20,3 6,9 10,4 185, 238, 130, "~
as19/19 1030 20,1 6,7 10,2 187, 2315, 130, il
ars19/79 1045 20,1 6,7 10,2 188, 233, 129, e
as10/719 1100 20,1 4,9 10,3 185, 238, 130, -
4710779 1115 20,1 6.9 10,3 183, 235, 129, "
a/10779 1130 20,1 6,5 10,3 180, 224, 123, -
71079 1145 20,1 6,3 10,2 t82, 222, 122, L
8710779 1200 20,1t 6,3 10,4 182, 223, 123, e
L4 L]
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AR AR R AR AR R R AR R ARG A AR NP AR IO AR A AR AT SR AP AP R ANRA R n AR EnANS R

_ aw

*a 15 MIN, DATA e
. ORY STACK GAS CONCENTRATION *a
e *e
bl 02 o2 NO KO NO e
e LDAD vOLX voLx PPHY PPMY NG/J "
e DATE TIME MWTH MEAS MEAS MEAS 3302 .
t..t!i-it.ﬁt.‘titl-q!'..'ltitltitntii"nt.*tt..ttl"‘itilttitl.
wa 8710779 1215 29.1 643 10,4 181, 221. 122, Ll
wa 4/10/779 1230 20,1 6.2 10,5 181, 221, 122, i
%% 4/10/79 1245 20,1 6.2 1045 182, 222, 122, LE
*w 3/14/79 1300 20,1 8.2 10.5 180, 220, 12%., o
wr 34/10/79 1315 19.9 1,0 10.5 184, 156, A6, "
e 4/10/79 1330 19,9 b.3 10.5 185, 228, 126, L
*a 4710779 134% 19,9 6.9 19.5 186, 239, 132, x
e B/10/79 1800 19,9 6.9 10,5 188, 212, 128, h
aa 3/10/79 1315 20,4 4.4 10,5 188, 232, 128, e
% 4/10/79 1430 20,1 6.4 19.5 188, 232, 128, ol
" 4/10/79 144% 20,1 bed 10,2 191, 236. 130, n
*x /10779 1500 20,1 b.4 t10.2 192, 237, 131. e
** 3/10/79 1515 20.1 6.7 1042 187, 237, 131, e
% 3/10/79 1530 20.1 6.8 1042 186, 236, 130, e
*w 4/10/79 1545 20,1 6.9 10,2 187, - 218, 131, e
*e 3/10/79 1600 20,1 4,8 1042 187, 237, 131, ne
% 2/10/79 1615 20,1 5.8 10,3 186, 238, 130, bl
ke 3/10779 1630 20,1 6.8 10.3 184, 234, 129, L
*% 4/10/779 1645 20,1 6.9 10.4 184, 238, 130. Ll
*w 4710779 1700 20,1 6,9 10,5 183, 23S, 130, .“n
e 4/10/79 1715 19,3 7.l 10,4 183, 237, 130,  *w
% 8710/79 1730 19,3 7.1 10,4 179, 232, 128, LA
an 3/10/79 174% 19,3 7.1 10,3 177, 229, 126, "
aw 3/10/79 1800 19,3 6,9 16,3 179, 229, 126, L1
en A710/79 1815 19,3 6,9 10,2, 177, 227, 129, w
ws 4/10/79 1830 19,3 7,2 10,3 176, 230, 127, ne

as10/79 1845 19,3 7,1 10,5 176, 228, 126, 'S
=e A47510/79 1900 19,3 6,9 10,4 178, 222, 122, e
s 4710/79  1NS 19,8 7.0 10,3 175, 22%, 128, @ we
e 8/10/79 1930 (9.8 7,0 10,3 173, 223, 123, L1
an 3710/79 1949% ]9.8 7!0 lo.s 170. 219, 121. e
en 3710779 2000 19,8 Te1 10.5 170, el 122. e
ws 4710779 2015 19,6 7.3 10.3 171. 22S. 124, ne
«n 3/10/79 2030 lq.° T.4 10.4 1704 226, 125, L
*a 3/10/79 2045 19,6 7.8 10,48 167, 22%. 123, "
e 3710779 2100 19,6 T.4 10,4 167, 223, 123, e
e 4/30/79 2115 193 T.a 10,3 167, 222, 123, e
*a. 4/10/79 2130 19,3 T.5 10.2 167, 222, 123, k)
ne 4/10/79 2145 19,3 7.5 10.3 167, 223, 123, e
e 4710779 2200 19,3 Teld 10,3 185, 2ls, 119, e
s 3710/79 2215 19,5 T.2 10,3 165, 217, 120, LL]
ew 8/10/79 2230 t19,S 7.8 10,2 165, 219, 121, e
wn 3/10/79 2245 19,5 1.2 10,3 166, 218, 120, e
ew 4/10/79 2300 19,5 7.1 10,5 165, 21§, 119, .~
ae 3710479 2315 19,6 T.1 10,49 166, 21%, 118, L
" 3/10/79 2330 19.4 Tel 10,4 170, 221, 122, e
*w a/10/79 234s 19,4 7.3 10,46 174, 229, 126, e
n Q/10/79 2800 19,6 7.3 10.5 172, 227. 125, .
AR RS R A AR N AN AN AR NN A g R A AR AT ANN TN AR A AT AN R A nnd PaPan iy
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AAANER N ARG AR AR ARt g RN

YIS Y Y e I s AR TR AR AR A 00 24

' 15 MIN, DATA .
" DRY ATACK GAS CONCENTRATION e
[ £ 3 [ 2 ]
LA 02 ca2 NO NG NQ e
(1] L0ap voLx vyoLX PPMY PPMY NG/ J e
«n  DATE TIME WMWTH MEAS MEAS MEAS 3x0¢ e
t-iiuttittat.t.'tttt!-tgt.tntai.q*!t-toatttttﬁ!ttltt.tttttﬁlttg
" “/ll’?q 15 13.2 7.“ lO.b 170. 226. las. LR ]
®e a/13/79 30 13,2 T.4 1045 170, 226, 125. e
e 3/11/79 as 13,2 7.3 10,4 171, 227, 125, LE
su B/11/779 100 13,2 7.3 10,3 169, ges, 123, *a.
*n 3711779 119 13,8 T.0 16,4 t&7, 224, 123, e
e B731/79 130 13,8 T, 10,1 184, 221, 122, "
*n Q711779 1as 13,8 7.4 10,2 161, 213, 118, e
“n &741/779 200 13,8 7.3 19,2 171, 225, 124, e
ik 84711779 215 14,86 T.2 10,5 171, 223, 123, *n
an 4711/79 230 14,8 Tl 10,6 170, 221, 122, LA
ax Q/11/79 2“5 14,6 7ol 10.5 1711 222- 1230 e
L 1 ] “,‘1179 300 ‘a.& 7-2 10.b 1551 2020 111- L
sw Q711779 115 16,4 T.2 10,5 1av, 193, 107, ne
e 3711779 330 16.“ 11.0 10,6 75. 1560 75. Ll
n a4/11/79 345 16,8 10,9 7.9 130, 224, 123, L2
e 4/11/79 2400 16,4 9,5 T.9 187, 247, 136, e
ww 83/11/779 a1% 18,8 9,2 8,5 140, 21%. 119, L
sa 47117719 430 18,8 t1¢,.0 8,9 139, 228, 126, e
ax 3/711/79 445 (8,8 11.0 8,5 151, 237, 131, L
an /13779 500 18,8 10,9 Tt 132, 238, 131, e
ne 4711779 €15 14,3 10,9 1.4 132, 238, 134, "

ar1Lr779 530 t6,.q 10,5 7.5 132, 228, 126, kw
aw 8/11/79 535 14,8 10,1 7.5 13e, 225, 124, e
aw 4/711/79 600 16,0 10,1 8,2 127, 211, 117, (L]
wx /11779 615 16,1 10,0 8,3 120, 198, 109, e
"t B/311/79 630 16,1 10,0 8,3 115, 190, 105, *n
e 4/11/79 685 16,1 10.0 8,3 117, 193, 108, e
s 3/11/79 700 1641 9.4 8,3 24, 194, 107,  #»
ww /11779 715 15,8 9.4 8,8 1285, 196, 108, e
" a/11/79 730 1%5.8 9.7 8.9 122, 197, 108, Ll
wx 3/11/79 735 15,8 10.2 8,9 117, 197, 168, LA
*n 4714779 -  B00 15,8 0.4 8,4 115, 196, 108, e
e Q711779 815 14,48 19.4 8,3 114, 195, 107, LA
*n 3/11/779 830 14,43 10,5 8,2 105, 181, 100, e
an Q711779 8a5 14,4 10,3 8,1 102, 172, 99, LE
»w 4711779 900 14,8 10,1 8.1 105, 174, &, *n
aw B/711/779 15 14,4 10,6 a.a 106, 18a, 102, L L]
= 3/11/779 930 14,4 11,0 8,5 13%, 244, 135, L]
*w 8731779 945 14,8 11,0 7.9 1587, 247, 13s, e
aw 4711779 1000 14,3 10,5 7.6 145, 250, 138, we
*n 2711779 1015 13,8 9,8 1.5 148, 239, 132, L1
an 4711779 1030 13,8 10,0 7.8 148, 245, 135, w=
" 3/11/719 1045 13,8 10,3 8.3 141, 239, 132, e
m 8/11/779 1100 3.8 10,2 8,1 143, F-L} 8 133, *u
an 8711779 1115 13,8 10,2 7.9 143, 240, 133, *e
" 8711/79 1130 13,8 10.5 7.8 138, 240, 132, L)
e 3711779 1145 13,8 10,6 7.9 135, 234, 129, L
am As/15/79% 1200 13,8 16,4 7.6 135, 231, 127, ny
!Ii.iinttii.'tttUﬁtI'."*t.t*wl.tlﬂ'i'lﬂﬂ'!tliil‘itt‘!iﬂittt!tq
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Yt A R a s e TS s R A SRR R B2 RA R R R S0 R AN A0 L2

b 15 MIN, DaTa P
L] DRY STACK GAS CONCENTRATION e
«h t 3]
" oz coz2 NO NO NG e
LA LIAD vOLY vOLX pPPMY PPMY NG/J "
'y DATE TIME wmTH MEAS MEAS MEAS 3102 bl
AR R AR AR AR R A AR AN AT R A N A A R AR R RN A AR R A G AN AR AN N TSR ANT R AT,
aw 4711779 1219 14,5 10.4 Teb 135, 229, 126, LA

*e alt!/?' 1230 !"5 10-3
se 3/14/779 1245 14,5 10.4
*w Q/15/79 1300 14,5 105
% 3/11/79 1315 13,.S 10.7
% 4/11/79 1330 13,5 10.7
e a/11/79 1385 13,5 1.7
*e 4/11/79 1400 13,5 1.3
=e 4/11/79 1a1s 11,7 117
aw 3/11/79 1830 11,7 11.3
e 4/11/79 1aas 11,7 11.2
e 4/11/79 1500 11,7 12.0
ax /13779 1515 123 11.3
s a/14/79 1530 12.3 10.7
we 2/11/779 1545 1243 10.7

7 134, 226, 125, LA
7
7
7
T
7
7
7
7
]
7
7
]
]
an /51779 1600 12,3 11.7 ;
-]
7
7
-}
8
7
7
7
7
7
7
7

[-]

] 134, 227, 125. bdd

5 134, 231, 127, "~

b 131, 231, 128. ‘e
131, 230, 127, ol
140, 247, 138, bl
125, 233, 129, e
120, 235, 129, b
122, 228, 126, e
124, 230, 127, ol
119, 237, 131, *»
120, 224, 124, e
125, 220, 122. b
130, 229, 126, bl
115, 225, 124, re
117, 221, 122. tu
j24, 225. 124, okl
119, 226, 125, LA

5
a
1
7
0
9
0
¢
7
a
g
ax 3/11/79 1615 (2.9 11.2 é
1
2 137. 216, 119, i
9
|
7
b
[
S
L.}
s
[
S
3
&
7

L& ] “/“/’9 lb30 Ia.q 11-0

ww 3711779 1685 12,9 1153

e /11779 1700 12.9 9.5

s 3/11/79 1715 13,2 10.2

2% 3/11/79 1730 13.2 10.&

ax 4/11/79 1748 13,2 10.6

*e Q/11/79 1800 13,2 10,6

aw G/11/79 1815 12,7 10,7

aw 4711779 1830 12,7 10,7

ae /11779 18as 12,7 10,6

nw 4/11/79 1900 12,7 10,9

an /711779 1915 12,9 t1,2

ww B/14/79 193¢ 2.9 10,7 7

vs A/11/79 19485 12,9 10,5 ;
7

137, 2, 127. b
135, 235, 130, e
136, 237, 131, “r
136, 238, 131, e
137, 240, 132, e
137, 239, 132, tw
136, 237, 131, u
136, 243, 134, "~
125, 232, 128, L1
132, 233, 128, e
134, 231, 128, *a
129, 233, 128, we
126, 227, 12%, e

wx A/710/79 2000 12,9 11,0
aw 8711779 2015 14} 10,9
wn 4711/79 2030 14t 10,2
ww /11779 2045 14,4 9.8
wx Q711779 2100 14,1 9.

wn 3/11/79 2115 11.8 9,8
L] ] allll?# 2130 ll.a 13-6
we Q711779 2145 11,48 11.2
ww 4711779 2200 11,4 10.5

7 132, 221, 122, =
7
7
s
8
8
6

we 6711779 2215 10,5 1040 7
7
9
8
9
8
8
8
»

q
] 142, 229, 126, "
9 148f, 228, 126, =
q 182, 229, 126, e
] a9, 224, 123, e
4 120, 223, 123, LE
9 136, 2éd, 123, i
0 120, 197, 109,  #n
an a/41/719 2230 10,5 9.5 7
an 4711779 2205 10,5 9.5 1
N "11’7q 2300 10.5 10-7 3
wn 3711779 2315 11,8 10490 -]
ww /11779 2330 11,4 9.0 hd
ww 8711779 2385 11,4 9.2 5
L4 ] 3111179 2409 111" 9.5 9
ERERNAN S AR EREARAN RSP AT AN ORRTN AR GE -

. 85, 133, 74, *n
a2, 130, 71, "

77, 117, 75. L
117, 193, 106, LA
120, 180, 29, e
119, 182, 10¢, *w
125. {98, 108, "

L ETT2 3223323022322 2X0 222
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AREAARRA R A AR NI N R A A A ARG AR AR R R S et RPN ARANER AR AR AR ROy

L 1] 15 HIN, DATA LA ]
i DRY STACK GAS CONCENTRATION e
L2 *d
L1} 02 [ sF] NG NQ NO [
"R LOAD vyoLx vyoLx PRMY PPMY NG/J e
1 DATE TIME mwTH MEAS MEAS MEAS 3%0¢ ‘e
tﬂ.i.ﬂtitﬁ'."ittﬁt.i!tuittﬂiii*.it*tttttttiti*t’!tt!t.t*i!it-’
*w U/12/779 15 6.8 9,7 LT%! 131, 21te. 116, b
*a Q/12/79 310 {64 9,9 9.1 135, 219, 121, "
* G/32/79 s 1e.,4 10,1 8,0 1a0, 233, 128, re
aa Q712779 100 16,4 10.90 8,7 145, 237, 131, b
ww 4712779 115 18,3 10,1 8,5 149, 24, 136, e
e 47127719 130 16,3 12,2 8,3 146, 300, 165, e
we /12779 145 16,3 0,0 5.3 146, 248, 133, e
aw 4712779 200 16,3 9,8 8,2 146, 236, 130, Tx
o 37127719 215 16,3 10,0 8,2 147, 243, 134, e
e 3/12/79 230 18,3 10,2 a,2 152, 295, 140, tn
ax a/12/7% 245 16,3 10,1 8,2 156, 260, 143%, LR
ae /12719 300 16,3 10,0 8.3 160, 263, 145, *w
«n 3742779 315 18,3 9.9 8,2 158, 254, jag, e
e A/12/779 130 18,3 19,2 8.t 166, 268, ta8, '
s 4712779 395 18,3 9,2 8,2 165, 254, 140, *a
*a 4712779 400 18,3 8.5 8,2 182, 263, 149, L1
*r 4/12/79 215 19,3 8,6 8,2 181, 264, 146, "
"x Q712779 aixo 19,3 8,86 8,0 182, 267, 147, "
*s 8712779 aa5 19,3 a,? 8,7 182, 267, 147, e
*e /7127719 500 t9.3 8,7 9,4 182, 267, 147, e
e /%2779 515 19,0 8,6 9,3 180, 263, 145, e
e &/12779 530 19,0 8,7 9,3 176, 258, 142, "
e 3712779 sas 19,0 8,6 9,3 184, 262, 145, *u
*x 3/12/79 600 19,8 8,7 9.3 182, 266, 147, L1
= 4/12/79 615 19,0 8,7 9,3 182, 266, 147, LA
*w 37127719 630 19,0 8.7 9,3 181,  2s5, 146, nw
*n 84/12/79 6a% 19,0 8.6 9,4 182, 265, 148, E L
*w 4712779 700 19,0 4,6 9.4 182, 266, tdes, e
*w A/12/79 T1S 19,6 7.9 9,3 185, 255, 141, #w
*a /12779 730 19,8 1,7 9.4 186, 253, 139,
e 8712/79 705 19,6 7.7 9,0 188, 253, 139, e
ww Q712779 800 19,6 Ta7 9.4 186, 252, 139, i
e 4712779 815 19,3 T.7 9,9 188, 256, 141, e
x 3/12/79 830 19,3 T.7 10,0 185, 251, 139, a
e B/12/79 845 9.3 7.9 10,6 179, 245, 135, *e
s 4/12/79 960 19,3 8,0 16,0 179, 248, 137, "
= A/12/79 915 19,3 7.9 10,0 180, 2489, 137, e
*sx Q712779 930 19,3 8.0 10,1 181, 250, 138, "
an 8712779 945 1003 7.8 10,0 18t 248, 137, -n
e /42779 1000 19,3 10,9 10,0 189, 311, 174, "
e 3712/79 1015 19,6 T8 10,0 186, 251, 139, LA
e 4712/79 1030 19,8 Te7 9,9 188, 255, t1di, L]
wa B712/79 1045 19,8 Tab 10,0 188, 252, 139, "
e Q712779 1100 19,46 TS 10,0 189, 252, 139, e
ww 3712/79 111% 17,6 T.2 10,2 192, 252, 139, L2
s Q712779 1130 17,8 Te2 10.1 191, 250, 138, s
= 8/12/19 118% 17,6 8.4 10,2 188, 269, 148, "
wn Q712779 1200 17,6 8,4 10,1 167, 240, 133, L 1

AR T AN ARG AN AT AR RS AAN R A AR AN AN AN GV RN T AR R agd g a R
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AR AR AR AR G AT AT AR R AT R RGN RN AT AR AN AN E SR AN A AR A AR R A A Ay

bl 15 MIN, DATA “
T DRY STACK GAS CONCENTRATION e
L 1] LE
w 02 coe NU NO NO L2
LA LOAD voLg yoLx PPMY pPPMy NG/J Y
e DATE TIME MwTH MEAS MEAS MEAS 3162 tw

AR R AR R RN AR R AN R R A P AR A A TR AT R EARN T AR N R A A AR ANA AR AR AN AT RN d Ny

* a/12/779 1215 15,8 8,4 10.3 153, 220, 121, "

"% 3712779 1230 15,8 8.5 10.3 150. 217, 119, LA
" 3/12/79 1245 15,8 8.2 9.6 160, 226, 125, e
ax 4/12/79 1300 15,8 Ta7 9,3 163, ged. 123, L
" 3712779 1315 16,3 Teb 9,2 165, 222, 122, "
®w 3/12/71% 1330 16,3 Teb 9,2 172 231, 127, e
% /12779 1345 16,3 7.0 9.6 159, 213, 117, i
w“n 9/32/79 1400 16,3 7.6 9,8 156, 210, 116, *n
®% 4/12/19 1815 16,3 Tet 9,9 154, 207, 114, LA
*n 3/12/79 1330 16,3 7.5 9.9 158, 206, 113, e
% a4/12/79 1485 16,3 7.5 10,0 152, 203, 112, e
*h 3/12/779 1500 16,3 7.5 10,0 160, 214, 118, *a
i 4’12’7’ 1515 16,3 7.5 1040 162, F3%- 1) 119, L]
we 3/12/79 1530 16,3 7.5 1040 162, 217, 119, e
e 3/12/79 1545 16,3 Teb 10.0 152, 205, 113, LA
e 4/12/779 1600 16,3 7.5 10.0 151, 201, 111, e
*n 3/12/79 1615 16,3 T2 1040 152, 200, 110, e
™ a/12/7% [1630 16,3 7.4 1040 158, 210, 116, n
an 3/12/79 1645 16,3 7.4 10.0 15S. 2068, 114, kel
we 8712779 1700 16.3 7.8 1040 149, 197, 109, LA
*w 4/12/79 1715 16,48 7.3 10490 152. 20}%. 111, e
ax 4/12/79 1730 10,4 T.2 10.0 154, 202, 111, i
e 4/12/719 1745 16,4 Tt 10.0 154, 200, 110. LA
an 9/12/79 1800 6,4 Tl 10.0 159 206, 114, e
*e 4712779 1815 114,48 7.1 1040 157 203, 112, bl ]
on 3/12/79 1830 16,4 Tel 10,0 157 203, 112, "
e 4/12/79 1845 16,8 Tt 10,1 157. 203. 112, La
ne Q/12/779 1900 16,4 7.0 1041 156, 201, 11, L
" q/12/19 1915 16.3 Te0 1041 158 199. 110, e

*% 3/12/79 1930 16,4 740 1041 153. 197, 109, w
w% 3/12/79 1935 16.4 7.1 101 153, 199, 110, e
aw Q/12/719 2000 16,48 Teb 101 162, 217. 120, b
*® 3/12/719 2htsS 15,3 7.3 101 157, 207, 114, L
*e 3712779 2030 16,3 7.5 1041 157, 210, 116, LR

sw A/12/79 2045 16,3 7.5 10,2 tsa, 211, 117,  #x
% 3/12/79 2100 16,3 7.5 9,8 157, 210, 116, wa
aw 3/12/79 2115 16,3 7.5 9.9 157, 2140, 114, L.
aw 8712779 2130 16,3 7.9 %,.9 158, 211, 116, »e
wx A/12/79 2185 16,3 7.5 9,9 157, 219, 116,  *a
% 8712779 2200 16,3 7.5 9,8 159, 212, 117, n
wx 3/12/79 2215 16,3 7.5 9,8 159, 213, 117, F2
*x 4712779 2230 16,3 7.5 9,8 159, 212, 117, =»
sn 8712/79 2245 16,3 1,5 9,8 158, 212, 117, s
sw 8712779 2300 16,5 7.5 9,9 158, 212, 1 8 & LL
wn 4712779 2315 16,3 7.5 9,9 157, 210, 114, e
*n 8712779 2330 18,3 7.5 9,9 157, 210, 116, #w
ae 8/12/79 2345 16,3 7.5 9,9 160, 214, 118, *«
s Q712779 2490 te,.3 7.5 9,9 159, 213, 117, LA ]
FTTRET RIS PSR RS e P PS YT LR LR R R A 2 2 2 0 R 0 2 A d il d i) il lilsls
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1 L 22322323232 222 222X 22 A0 2242 R 2R Rl s syl ]

[T {5 MIN, OATA e
e DRY STALX GAS CONCENTRATION e
L 3 | LX)
“n Qe coe2 NO NQ NO LEd
LL] LOAD yoLx vOoLx PPMY PPMY NG/J LE]
we  DATE TIME MWTH MEAS  MEAS  MEA3  3X0¢ e
tt'lt.tﬂﬂ.'!iltin.ittla-tttt.ititntit‘t'tt.t.iitti-lit*l!ttﬁlit
2% 3/13/79 15 18,5 T.b 9,9 leo, 216, 119, e
*x 3/13/79 30 18,5 7.6 9,9 isl, 2le, 119, LA
*w A/13/79 a5 18,5 7.5 9,9 161, 215, 119, e
*e 3713779 100 18,5 Teb §,9 160, 21s, 119, T
ax 4/13/79 115 18,8 T.b 9.9 159, 214, 118, e
ax A713/719 130 18,8 T.8 9,9 158, 212, 117, e
*s a/13/79 145 18,8 7.6 9,9 159, 214, 118, L
»s 4/13/79 200 18,8 7.6 9,9 189, 214, 118, *n
o Q/13/79 215 18,8 Tet 9,9 159, 213, 117, Lhd
*e 3/13/79 230 18,8 T 9,9 157, 211, tib, L1
"% /13779 245 8.8 T.6 9.9 157, 211, 117, "%
> 3/13/79 100 18,8 Tt 9,9 157, 212, 117, w
ae a/13/79 115 18,8 7.7 9.9 157, 214, 118, L]
ww 4713279 330 14,8 7,9 9,9 165, 228, 126, "
% 4/13/79 345 18,8 7.6 9.9 177, 2is, 131, e
s §/313/79 a00 8,8 7,6 9,9 176, 238, 131, '™
" a/13/779 a1s 19,0 7,6 9,9 178, 237, 130, '
e 4/13/79 430 19,0 7.6 9,8 174, 235, 130, (1
*n 8713779 a4s5 19,0 7.0 9,8 117, 240, 132, L1
*n 2/13/79 500 19,0 7.9 9,9 181, 249, 137, e
aw a/13/79 S15 19,3 7.9 9,9 180, 249, 138, e
= 37/13/79% 530 19,3 8,0 9,9 180, 250, 138, e
- 3/13/79 4% 19,3 8,0 9,9 1719, 249, 137, L
% 4/13/79 000 19,3 7.7 10,0 tac, 245, 135, e
ws 2713779 615 19,8 7.9 10,0 180, 249, 137, e
*n a/713/79 639 19,8 7,9 ?,9 180, 247, 136, L 1]
ne A/13/79 6as 19,8 1.7 9,9 177, 239, 132, LE
an 4/13/719 700 19,8 7.7 9,9 179, 204, 135, e
an 4/13/79 715 19,9 1,7 10,1t 177, 200, 132, e
re 8713779 730 19,9 7.7 10,0 177, 240, 132, L L
aw 4/13/79 735 19.% 7.7 10,1 179, 244, 134, ke
an 4713779 800 19,9 7.7 10,1 181, 245, 135, e
e 84/13779 815 19,9 T,.b 10,2 183, 287, 136, "
*m 3/13/79 830 19,9 7.6 10,2 185, 2s1, 138, "
*e 3/13/79 23S 19,9 T.6 10,2 187, 252, 119, e
aw 4/13/79 990 19,9 7.7 10,2 188, 254, 1a0, L
e 4/13/79 918 19,8 1.7 10,1 191, 259, 143, LA
ww 8/13/79 930 19,8 Tet 10,2 182, 206, 135, "
o Q/13/79 935 19,8 Te?7 1G.2 179, 243, 134, re
an a713,79 1000 19,8 T.6 10.2 177, 237, 131, "
e 4713779 103% 19,3 T8 10,2 179. 261, 133, e
" 8713/79 1030 19,3 13.3 10.2 137, 324, 179, n
*w Q713779 1045 19,3 13.3 10,2 97, 229, 126, LA
e A/13/79 1100 19,3 13,6 10,1 97, 231, 127, s
an 3713779 1115 19,3 13.40 10,1 {7, 232, 128, LA
wx /13779 1130 19,3 13,3 10,1 96, 228, 126, "
ax 3/13/79 1185 19,3 7.8 5.9 tob. 227, 125, "
o 47137719 1200 19,3 Teb 5.8 179, 242, 133, L1
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AR AN AR R AN RN AR R AN SN R AT RN AT R AR RAR R R RN E RV RNE RN SRRy

L L]
LA
L1
L]
L]
LA

L4 ]
*®
LA ]
e
e
e
L2
e
aw
(1]
*w
ak
Ll
LA
'
i
L4 ]
"R
L2
A
LA
Ll
ak
L] ]
L 2
i
ey
L s ]
L 3]
L2
LA ]
A
L1}
"
LA
e
L L
L
L)
"l
aw

" -

aw
L4 ]
=N
"
*w
awn

15 MIN, DaTa e
DRY STACK GAS CONCENTRATION T

*a

o2 £oz2 NQ NQ NO e

LOaD voLx voLY PPMY  PPMY NG/ J LT

DATE TIME MWTM MEAS  WEAS MEAS  3x02 e
AN EAR IR AR ARG RIS A R AR RPN A PR AT RN A R A A TR a Rt RN SR AR AT STy
as13/79 1215 19,8 T.7 5,7 177, 291, 133, "
4/13/79 123¢ 19,8 Teb 5.9 177, 218, 131, LL
a/13%/79 124a% 19.8 T.5 Te® 179, 219, 132, L)
a/13/79 1300 19.8 7.5 10.3 179, 240, 132, LL
ast3/79 1315 19,9 7.5 10,0 180, 241, 133, “h
ar13/719 1330 19,9 Telk 9,9 182, 241, 133, e
ars13/19 1345 19,9 7.5 9.9 183, 244, 135, L
47137719 Ltaod 19,9 7.4 10,0 183, 244, 134, LA
a’13/79, 1415 19,3 T.d 10,0 184, 245, 135, e
a’/13/719 1230 19,3 7.4 .6 183, 244, 13a, L]
4’/13/19 1845 19,3 7.0 10.2 183, 243, 134, *s
a’/13/19 tso0 19.3 7.7 1041 179, 243, 134, *n
a/13/79 1515 19,0 7.7 10,2 178, 292, 133, Lh
a/13/79 1530 19,0 745 10,2 179, 240, 132, e
a’/13/71% 1545 19,0 Tob 10.2 178, 2449, 133, edd
&/13/79 1600 19,0 Ted 10.2 179, 23a, 131, n
q/13/79 1615 19,3 Ted 10.0 179, 237, 131, a
a’13/79 1630 19,3 Ted 10.0 178, 236, 130, e
a/13/79 1645 19,3 Tad 10,1 177, 256, 130, e
a’/13/7% 1790 19.3 7.0 1040 178, 237. 131, L]
a7\ 3/79 1715 19,5 Tea 10,2 178, 2348, 131, m
a’/1%/79 1730 19,5 7.4 10.2 179, 238, 131., =
4/13/79 1728 19,5 Ted 10,3 179, 239, 132, *«
“’i:’?q ' 1300 19.5 70“ |0t3 1780 231! 131- e
a/13/79 1015 19-0 8,0 10.2 175O 2"3' IJ“U' w
a’13/79 1830 19,0 116 10.2 185, 28¢, 154, bl
as/13/19 t8as 19,0 115 10,2 116, 221, 122 L
/13779 1990 19,0 11.5 10.2 116, 224, 122, i
a’/13/719 1915 19,2 11.2 10,2 117, 218, 120, Ld
a/13/719 1930 19,2 112 102 118, 219, 1214 e
a/13/79 19485 19,2 11.2 9.6 120 223, 123, LA
&§/13/79 2000 19,2 11.2 6,8 120, 222, 122, ol
a/13/79 2015 19.0 11.2 6.8 119, 221, 122, bh)
a/13/719 2030 19.0 11.2 6.9 119, 221, 1224 Li
8713779 2045 19,0 11,2 6,9 119, 22\, 122, *w
a’13/19 2100 19,0 ft.2 4,9 119, 222, 122, A«
a/13/779 2115 18,5 11,2 7.0 119, 220, 121, ee
as13/79 2130 18,% 11,2 6,9 116, 216, 119, e
as13/79 2145 18,5 11,2 6,9 114, 214, 116, e
4713779 2200 18,5 11.2 6,9 114, 211, 116, '™
4/13/79 2215 18,8 11,2 4,9 114, 212, 117, e
as13/719 2230 18.S 11,2 6,9 116, 214, 118, e
as13/79 2245 18,5 11.2 6,9 115, 213, 117, e
3713779 2300 18,5 11,2 6,8 114, 211, 116, Ld
as13/79 2315 18,5 11,2 6,9 114, 211, 117, L
a/13/79 2330 18,5 11,2 6,9 114, 211, 116, e
4/13/79 2345 18,5 11,2 6,9 115, 212, 117, T
4/33/79 26400 18,5 11,2 6,9 115, 212, 117, e

IR AR AN AN AR AT AR RGN AR A AR N RS R RN N A AP AR A AR AR AN Ay
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T e e e e e s T ST R A RN YA AR R E A A AL R R R A A2 2 2 00}

()] 15 MIN, DATA e
L] ORY STACK GA3 CONCENTRATION LA
L3 ] e
e Q2 co2 ND NG NQ e
e LOAD YoLx voLx Pimy MY NG/J e
ax  DATE TIME MWTH  MEAS  MEAS MEAS  310¢ "
AR A ARAAR AN A AN R AT AN A AR AN R IR AR AN R AR AN SN ARR RSN RN E RN O RN Nd
e 4/14/79 15 =,3 =t.0 o0 -1, i =l e
wa 37 0779 0 0 0 P 0, 0, 0. fw
v 0/ 0/79 0 .0 .0 0 D g, 0, #e
*n 0/ 0/79 0 .0 o0 0 0, . 0, 0, s
e Q07 0/79 0 0 o0 o0 [ 0. 0. e
W Q7 0779 1] 0 0 W0 ' 19 g, 0, LA
«n 07 Q0779 '] o0 0 o0 0, Q. [+ I ta
we Q7 0779 0 .0 o0 o0 o, a, 0, LL
aw 07 0/79 1] 0 0 o0 9, g, 9, e
ae 07 079 0 .0 0 o0 9, 9, o, -
ww O/ Q/79 0 .0 0 o0 04 2, 0, ta
an 0/ 0779 0 W0 9 . 0 e, . 0, o, LA
aw 07 0/79 Q 0 .0 N a9, 0, 9, LE
e 0/ 0/79 [} «0 o0 «0 0. J. 0, e
e 0/ 0/79 0 ) «0 0 Qs 0, 04 e
aw O/ 0/79 0 0 0 +0 0. O, G, Ld
an B/ 0779 0 .0 .0 .0 Q. 0. [1 3 *w
*n 0/ 0779 0 o0 »0 o0 Q. 0, 0, LA
aw 07 0/79 0 0 o0 .0 0. 0. 0. e
aw 0/ Q/79 0 0 0 0 0, 0, 0, L]
wn o/ 0779 0 0 «0 W Oy Qs 0. e
s 0/ /79 0 0 o0 0 9. Q. 0. LA
ax 07 0/79 /] o0 Y a0 [+ 19 04 0, b ]
= Q/ 0779 0 «0 «0 ) [+ 1% Q. 0a e
= 3/ Q/79 [+ «0 .0 «0 Ge [ 1 O La
an 0/ 0/79 0 ] .0 «0 [ 1% 0. Q. e
e 07 0/79 1] «0 «0 o8 0. Q. Qs e
w0/ 0/79 0 ) «0 o0 O 0. 0. '
w0/ 0/79 0 0 20 +0 0. 0. O '
e 0/ Q779 a «0 a0 o0 O 0. O« e
e 0/ 0/79 0 0 0 o0 [ 1% 0. [ IS *a
se o/ 0/79 0 0 o0 ] 0. O O LA
ax 0/ /719 L] 0 0 0 0, Os Oe k]
LA 0’ 0,79 o .0 -0 '0 0' G! ot *n
ax 0/ 0/79 1] 0 o0 o0 0. 9. 0, Ll
e 0/ /79 [+] «0 0 o0 Oe O« e LA
s% 0/ /79 0 «0 o0 0 [ % O O b
ax 0/ 0/79 ] 0 0 0 0, 0. Qe o
*x 07 0779 Q N 20 o o, 0, o, u
en 0/ 0779 0 .0 0 .0 0. 0, 0, e
s 0/ 07719 0 «0 0 0 e, 09, 0, 'y
e 0/ Q/79 0 o0 «0 .o o, 0, o, e
e 0/ 0779 ¢ .0 oD .9 o, g, a, rw
*n 087 0779 0 +0 0 o0 o, 9, g, e
sw 0/ 0/79 0 0 .0 .0 Q, 0, 0, L2
e 0/ 0/79 Q 0 0 el a, 0. o, e
= 0/ 0/79 0 .0 .0 o9 0, q, 0, L) ]
e 0/ 0779 9 0 «0 2 o, 0, e, e
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AR AR SRR AR R AR R AN AR A RN R R QA PR AR RN A AR ST RN AR AR A A Aaad ARy

Ll 15 MIN, DATA e
kR DRY STACK GAS COMNCENTRATION ne
aw [ 5]
1] D2 co2 NO NO NO e
L4 LOaD vyoLx yoLx roMy FPMy NG/J we
L1 DATE TIMNE MWTH MEAS MEAS MEAS 3202 e
t.ll..'tl‘ttti‘u.titi".ﬁ'-.itit't*l!.'Iiﬂﬁtt!tt!.'i'!titttii"
e 0/ O4/79 1] «0 «0 20 Q. Q. 0. e
*n o/ Q779 1 o0 0 0 [\ 0, D¢ LT
*n 0/ 07719 9 .0 0 o0 0. 0. 0, "
& 0/ O/79 0 o0 o0 +0 G, a, 0, re
w0/ Q779 0 0 o0 o0 0, 0, 0. e
ne 0/ 0479 0 .0 0 .0 04 e, 0. e
o 0/ /79 0 .0 o0 0 ¢, 0, 0, a»
*% 07 0779 ] W0 .0 N 0. 9. 0, e
s Q7 0/79 0 .0 .0 0 0, 9, 0, e
o 0/ 0/79 0 00 o0 .0 g, ¢ 0, we
s 0/ 0/79 0 0 W0 0 0, o, 0, ®n
tn 0/ 0779 9 .0 0 0 O, 0, 0, L1
ax 0/ 0/79 0 0 «0 0 0. 0, 0, "
an J/ 0/79 0 .0 0 .0 °' 0. D. LA
a0/ 0779 0 .0 0 ] o, 0. Gy ®w
an 0/ 0/79 0 o0 o0 o0 0, 0. 0, e
=% 0/ 0/79 0 o0 o0 o0 0, 0, 0, *w
* 0/ 0/79 0 o0 o0 .0 0. 0, 0, ne
wn 0/ 0/79 0 2 +0 0 O 0, 0, LD
" 0/ 0779 0 0 .0 o0 0, 9, 0, we
se 0/ 0779 '] o o0 o0 0. 0. 0, [
ae Q7 0779 0 0 «0 ) Ga [1 18 Q, L]
an 3714/79 174% 19,0 7.0 10,1 177, 229, 126, e
sx /14779 1800 19,0 6.8 10,1 178, 226, 125, s
*n 8718779 1815 19,0 5.8 1042 179. 222, 123, e
sn /14779 1830 19,0 6.7 10,1 180, 227, 125, T
an A718/79 1845 19,0 6.6 10,4 18a, 231, 128, "
*n 3/18/79 1900 19,0 6.6 16.1 184, 233, 129, e
aw 4714779 1915 19,3 6.t 1041 187, 235, 130, '™
ny 4714779 1930 19.3 beb 1041 lgsi 243, 134, LE ]
an 3/14/779 1945 19,3 b.b 10,1 192. 239, 132, "
aw Q/14/79 2000 19,3 Heb 10,1 t90. 234, 131, e
we Q744779 201% 19,5 beb 10a1 189, 236, 130, "
we 4718779 2030 19,5 6.7 sl 188, 238, 131, *n
*m 3/14/79 20as 19,5 b.b 1041 186, 23a, 129, ew
e IIIE/TQ 2100 |°.5 6.5 10.[ 130. 220. 126, b
*w q/1a/79 2115 19,3 8.0 1042 182, 227, 125, *n
*w 4/148/79 2130 19,3 b 1041 183, 210, 127, w
" a/14/79 2138 19,3 beb 101 185, 231, 127 EL]
*w 3/14/7719 2200 19,3 6.8 0.1 186, 2313, 128, "
"% 3/14/79 2215 19,3 6.6 101 186, 233, 129, "~
" 4/.4/79 2230 19,3 beb 10.1 188, 235, 130, Lh
e 4/14779 2245 19,3 8,7 10,1 183, 232, {28, e
*e a/14/779 2300 19.3 8.9 10.1 172 221. 122, e
™ a/1/719 2315 19.0 7.0 1041 169, 218, 120, *e
" 3/14/79 2330 19,0 7ol 0.1 162, 212, 117, *w
*a 4/14/79 23a% 19,0 7.3 10.0 159, 210, 116, LA
*e q/14/79 2400 19,0 7.2 10,0 159. 208, 115. LL

TRRE RN R T AR AR ANAN AR EA R AR RN AT AT A AAAN IR A A AN AR NN AR R Ay
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AARAN AR RN E R RS AR SN RS AR QAR RN B SR A AR AR SR d A AR AR RSN baanndandady

*w 1S MIN, DATA "w
e DRY 3TACK GAS CONCENTRATION e
L3} L X
L 02 cthe2 NQ NO NO *a
Lb) LOAD VoL voLy PPMY PPMY NG/J "
L1 DATE TIME MWTH HMEAS MEAS MEAS 310¢ e
AR T AR A N AN AT R A TR A AR A SRR AN AR T AR AR AN AR AR AR RN AR e
*e 3/15/79 1S 18.2 T.2 1040 159, 207, 114, "
ke 8/15/79 3¢ 18,2 T2 10,0 158, 207, 11d, e
™ 5/15/79 as. 18,2 Te2 9.9 157, 206, 113, e
e 3/15/79 100 8,2 Te2 9,9 156, 204, 113, LA
*% 4/1S5/79 115 18,8 7.3 10,0 152 201, 111, e
*% 3/15/79 130 18,8 Te2 9,9 152, 199, 110, LA
% a/15/79 145 18,8 Tel 10,0 152, 194, 109, LA
% 4715779 200 18,8 7.2 10,0 152, 199, 110, LA
*« 3/15/719 215 8,9 7.2 9,9 154, 201, 11, h
ex /18779 230 18,9 Te2 10,0 154, 201, 111, '
*x 4/15/79 245 18,9 7.2 10,0 15S,. 292, 111, e
=* 4/1%/79 100 18,9 T2 10,0 156, eva, 112, e
*® 2/15/79 315 19,3 T2 10,0 155. 202, 111, i
e 4/§5/79 330 19,3 T.2 10,0 155, 202, 111, e
e 3/15/7%9 385 19,3 T2 10,0 152, 199, 110, a
a 4/15/79 ago 19,3 T2 10,0 152, 199, 110, LA
"™ 3/15/79 815 9.6 7.2 9,9 147, 192, 106, e
** a/15/79 430 19,6 Tal 10,0 149, 194, 107, bl
" 3/1%/79 485 19,8 Td1 10,0 149, 193, 108, Lad
% g/15/79 500 (9,6 7.1 1040 150, 194, 107, e
ne 4/15/79 515 18,8 Tel 10,0 153, 199, 110, e
e a/15/79 €30 16,8 7.1 10,0 155, 200, 110, LA
% q/15779 sas 18,8 Tel 10,0 155. 200, 110, e
% 4/15/79 600 18,8 Tel 10,0 155, 200, 110, e
e 3/15/79 615 18,8 Tat 10,0 155, 204, 110, Lh
k% 4/15/719 830 15,8 Tel 10,0 155, 200, 110 -
aw 3/15/719 645 18,8 Tel 9.9 155, 200, 110, Ll ]
** 3/15/79 700 18,8 71 9,9 155+ 201, 111, okl
"= a3/15/79 715 18,8 Tel 9,9 154, 200. 140, .
*8 3/{5/79 730 18,3 Tel 9,9 156, 202, 11l bod
“e /15779 745 16,8 Tel Q'Q 156, 202, t1l. k]
™ a/18/79 800 18,5 Tat 9,9 158, 205, 13, "
T a/1%779 815 18,9 Tl 10,0 158, 205, 113, e
*n 3/15/79 830 18,9 7.0 ?,9 160, 206, 114, *
= 3/18/79 84S 18,9 7.0 9,9 164, 2it. 116, e
% 0/1%/79 900 14,9 7.0 10,0 165, 212, 117, e
" 3/15/79 915 18,9 T.0 10.0 167, 216, 119, *w
a% §/15/79 9%0 18,9 7.0 10.0 169, 217. 120, e
o% 8715779 94% 18,9 b9 9,9 1704 218, 120, LL]
"% 3/15/7719 1000 18,9 6e9 9,9 169, 217, 1204 LA
" 3/1%/7719 1015 18,8 7.0 10,0 169, 217, 120, e
" 3/15/719 1030 18,8 T.0 1040 167, 215, 119, L
ax 84/1S/79 10a% 18,8 6.9 9.9 169, 217, 120, k]
% /15779 1100 18,8 6.9 9,9 170, 218, 120  #w
e 3/1%/79 1115 18,8 6.9 10,0 172, 221t 122, e
= 3/15/79 1130 18,8 6.9 10.8 174, 224. 123. e
*n 2/15/79 1185 18,8 6.9 1040 177, 227, 125, Ll
*w Q/15/719 {200 18,8 6.9 10,0 177, 221, 125, te

RN TR R G P AN A AN AR AN AN TR AR AN AN AR AT TR A RAA R AN AR AN TRy
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L eIty ey e v et R TR R R AR 2 R AR L AR AR )

e 15 MIN, DATA "
" DRY STACK GAJ CONCENTRATION b
"e L 2]
an 02 co2 NO NO NO e
e LOAD YOLY  vOLX PPMV  PPMY  NG/J  ww
e DATE TIME MWTH MEAS MEAS MEAS 3xo< e
ﬁl"'it'i..tﬂ..lttt..tt.ti‘!l!lt.ﬁt-t‘lt..tll.‘*tl!'!.t..tltlllt
e §/15/79 1215 9.0 6.9 10.0 172, 221, 122. Lo
ak 3715779 1230 19,0 649 10,0 172 220, 121, e
" §/15/719 1245 9,0 Tet 10,0 172, 223, 123, L
e 3715779 1300 19,0 T3 f0.0 177, 2%a, 129, e
e 3/15/79 1315 18,8 T 10,1 179, 237, 131, e
*u 3/15/79 1330 18,8 T.0 10,0 179, 239, 132, *u
"8 3/15/79 1345 18,8 7.5 10,0 175, 234, 129, bl
aw 3715779 1a00 1a.a 7.8 9,9 175, 233, 128, "
ax 37157719 1415 8.9 7.0 9.9 175, 2és, 124, L]
a® 4/15/79 1430 18,9 T,2 10,2 1719, 234, 129, o«
*w 3/15/79 1445 18,9 T.2 10,2 181, 236, 130, "
ax 4/1%/79 1500 18,9 T2 10,2 1681, 236, 130, e
an 8/%5/79 1515 19,0 Te2 10,2 180, 235, 129, ‘e
ww 4/15/79 1930 19,0 Te2 10,2 180, 235, 129, e
. G/15/779 1545 19,0 7.2 10,2 182, 238, ‘1341, L]
am 4715779 1600 19,0 T.2 10,2 183, 280, 132, L
an 3715779 1515 19,0 7.2 10,2 182, 239, 132, e
aw 4715779 1630 19,0 1.2 10,2 182, 239, 132, (1]
ta 8715/79 1645 19,0 Te3 1042 180, 236, 130, "a
o 4/LS/T9 {700 19,0 T.3 1042 180, 237, 131, rw
*% 8/15/79 1715 19,0 7.3 10,2 177, 234, 12%, e
aw 83715779 1730 19,0 T.4 10,2 175, 2h. 127 e
s 3715779 174% 19,0 7.4 10.2 175, asi., 127, "
aw Q715779 1800 19,0 7.4 10.2 17S. 231, 127, L34
wn 2715779 18195 19,2 7.3 10.2 175, 230, 127. e
an 8715779 1830 19,2 Te3 10,2 174, 229, 126, e
 4715/79 1845 19,2 T8 10.2 173, 229, 126, LA ]
e “/15/?’ 1900 ]9.2 7.4 10.2 17“. 230. 127| "
ws 2715779 1915 19,5 T.8 10,2 1790, 22b. 125 "w
an 4715/79 1930 9.5 7.5 19,2 (o, 228, 126, re
*s 4715/79 1945 19,5 7.6 10,1 189, 227, 125, @ w=
we 4715/79 2000 19,5 T.6 10,0 169, 228, 126, ae
sw 4/15/79 2013 19,9 7,6 10,0 168, 227, 125, =
e 8/15/79 2030 19,0 T.6 10,0 167, 225, 124, o we
an 3/15/79 2045 19,0 7.5 10,0 167, 224, 124, "
*N “/lsl?’ 2100 ,q.o 7.& !0.0 167. 225. lZ'-l. L]
en 4715779 2115 19,0 T.5 10,1 167, 224, 123. L2
e 4/15/779 2130 19,0 Teb 1041 167, 225, 124, "w
aa A/15/79 2185 19,0 1.7 10,1 169, 228, 126, [ 2]
sw 2/15/79 2200 19,0 Te7 10.1 170, 230. 127, w
" 4/1%/79 2219 18,8 Teb 10,0 167, 226, 125. E L
wx 3/15/79 2230 18,8 Tet 10,0 169, 228, 126, "
*% 3715/79 2245 18,8 7.5 10,0 te7, 224, 123, a»
** 8715779 2300 18,8 7.5 9,9 168, 225, 124, m»
s 83/15/79 2315 18,9 7.5 10,1 170, 227, 125. 'L
ax 3715/79 2130 18,9 T.6 10,1 169, - 228, 125, e
wn 84715/79 23as 18,9 T.7 10,1 167, 227, 125, "
*w 4715/79 2800 18,9 7.9 10,90 162, 223, 123, L
AR AR AR A A T A AR ARG TR R AR AN AN A AN AN DA AR N AR AR I AN AN R RN A A ARy
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*'ﬁl"tit‘.".'!'.tﬁ't..ll"“‘Ittitl*ltﬁ‘.i'.lt."'tﬁ"!ti!!‘.

1T 15 MIN, DATA e
1 DRY STACK GAS CONCENTRATION e
T ] e
Lkl 02 to2 NO NO NO s
" LDAD vaLx voLX pPHY PRy NG/ J *n
" DATE TIME mMwWTH MEAS MEAS MEAS 3xg2 LT
ARRRAR R AR AR AR RS R AR R AR AR T AR R AN RN AN AR AR AR TASA AN AR ANy
2w 4716779 15 18,9 7.7 9,9 Y- 220. t21. "
ax 4716779 30 18,9 7.3 9.9 162, ela,. 118, e
aw 3/16/79 as 18,9 T.4 10,2 162, 216, 119, e
e 8/16/79 100 18,9 7.8 10,3 162, 216, 119, b
e 3/18/79 115 19,0 7.5 10,2 164, 218, 120, L
ne 3/16/79 13¢ 19,0 745 10.1 167, 223, 123, LL I
"k /16779 145 19,0 7.5 10413 167, 224, 124, e
e Q/16/79 200 19,0 7.4 1042 164, 218, 120, e
e a/16/79 215 18,8 7.8 1041 162, 21U, 118, e
% a4/16/79 230 18,8 7.4 10,2 165, 2204 125 "
*n 8/16/79 20% 18.8 T.4 10.1 165, 219, 121, b
x% Q/16/19 300 18,8 7.4 10,1 164, 219, 121, e
s 4/716/79 3tS 19,0 Ted 10,1 165, 220, 121, LA
e §/16/79 330 19,0 T8 10,1 165, 220, 121, e
*a /167719 385 19,0 T.a 1041 167, 2213, 123, LA
se 4/16/779 400 19,0 Tl 1041 167, 223, 123, " a
*mw a/16/79 ans 19,3 Tet 101 167, 223, 123, Lh ]
s §/16/79 a30 19,3 7.5 101 167, 223, 123, Ll
e 3/16/479 485 19,3 7.4 10.3 160, 213, 117, *w
e 4716779 500 19,3 Ted 10,0 162, 21d, 118, LA
s §/16/79 515 19,3 T.4 10.3 161, 219, 118, i
an A/16779 $30 19,3 T4 10.2 160, 212, 117, L
" 4/16/79 545 19,3 T.a 10,2 159, 212, 117, LA
e 3716779 600 19,3 T.4 10,2 159, 211, 116, e
e 3/716/79 815 19,5 7.9 10,2 160, 213, 114, e
an 3/16/79 630 19,5 7.4 10,2 181, 214, 118, o
s 4716/79 648, 19,5 T.4 10,2 162, 216, 119, N
ne G716/79 100 19,95 T.8 10,2 165, 219, 121, .y
an 3716779 715 19,5 T.8 10,2 166, 220, 121, e
aw 2716479 730 19,5 1.2 10,2 167, 219, 12l b
wa 43/16/79 745 (9,5 Te3 10.2 167, 219, 121 T
aw 3/16/79 800 19,8 T+3 10,2 167, 220, 122, LTS
e Q716779 815 19,8 T.3 10,2 167, 220, 121, '
aw A716/779 830 lq.b 7.3 10.2 1570 220, 122, x4
*n 4/16/79 808 19,8 1.3 10,2 166, 218, 120, LA
aw 5116/79 900 1905 7l3 10.2 180. 2371 lsll "
** a/16/79 915 39.5 7«3 1042 180, 237, 131, e
" /16779 930 19,5 T3 10.2 182, 2a0, 132. . ==
"e a/16/719 945 19,5 Te3 10.2 182, 240, 132, b
*w a/16/79 1000 19,5 7.3 10.2 182, 2449, 132. e
™ a/16/79 1015 19.4 T.a 102 l78| 23, 130. b
*a a/16/79 1030 19,6 7.4 10.2 176, 233, 128, *
L 1] “/Iﬁ/’q 10“5 IQ.Q 7.4 10.2 ]75. 232' 128. L
*x 3/16/79 1100 19,4 T.4 10.2 17h, a3a, 129, *w
" 2/16/79 1119 19,9 Tea 10,2 .77, 235, 130+ LA
tw Q/16/79 1130 19,9 T4 10,2 181, 259, 132, e
aw 3/716/79 1149 19,9 T.4 10,3 185, 245, 135, L Y
e 4716779 1200 19,9 7.4 10,2 184, 244, 135, e

[T L R T b P IR TSP A AR RIS R Rl e R dd e il adlsdddsyl]s
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*
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(3] 15 MIN, DaTa

e DAY STACK GAS CONCENTRATION

[ 1]

'L 02 co2 NG NQ NO
L L] Loap  voLx vOLY PPMY  PPMY NG/J
L RATE TIME MWTH MEAS MEAQ MEAS 310¢

[ 2 Y I Y PR3 A2 22X 3222232222202 32222202 RlRRaRRdtls ] d)
" 4/16/79 1215 19,9 T4 10,2 184, 245, 135,
*% /16779 1230 19,9 T4 10,1 184, 245, 135,
e 4/16/79 128% 19,9 Tl 10.2 189, 2ib, 118,
*w a/16/79 1300 19,9 7.4 10,1 184, 206, 135,
" 4/16/79 1318 lqlq 7.4 10,1 1ast 245, 135,
=™ g/16/79 1338 19,9 7.3 10.2 184, 243, 134,
*w 4/16/79 1345 19,9 T.7 F.9 18S, 252. {39,
"™ 3/16/79 1400 19,9 Teb 10,0 185, 249, 137,
an /16779 1215 19,9 7.3 1041 186, 246, 135,
ex 3/16/79 1a30 19,9 7.3 10,2 188, éas, 135,
*e 3/16/79 1385 19,9 7,3 10,2 184, 245, 135,
m a/16/79 1500 19,9 7.3 10,1 187, 247, 136,
wn 84/16/79 1515 19,9 7.3 10,1 188, 245, 135,
aw 8/16/79 1530 19,9 7.3 10,1 186, 24s, 138,
aw 8/16/79 1545 19,9 7.3 10,1 185, 24s, 135,
aw 4/16/79 1600 19,9 7.3 10,1 185, 245, 135,
% A756/79 1615 19,9 743 10.t 187, 247, 134,
ax 4716779 1630 19,9 7.3 1041 188, 248, 137,
te 3/16/79 16845 19,9 7.3 1041 187, 297, 13e,
s 4/16/79 1700 19,9 Te3 10,1 184, a4z, 134,
aw a/16/79 1715 19,8 7.3 10,1 184, 242, 134,
% 3/16/79 1730 19,8 7.3 10,1 183, 241, 133,
wx 8/16/79 1735 19,8 7.3 10,1 f82, 241, 133,
an 3716/79 1800 19,8 7,3 10,0 182, 240, 132,
rw §/16/79 1815 19,6 7.4 10,0 180, 239, 132,
" 4/16/719 1830 194 7.4 10,1 180, 239, 132,
*a G/16/79 184S 19,5 7.4 10,1 180, 239, 132,
e 4/16/79 1900 19,8 7.4 10,1 180, 218, 131,
aw 4/186/79 1915 19,6 7.4 10,1 180, 280, 132,
*% a/16/79 1930 19,8 Tedd 10414 179, 237, 131,
" a/t6/79 19aS 19,8 7.4 10.1 175, 232, 128,
% 4/16/79 2000 19,6 Teb ?,9 t73, 233, 129,
aw 4/16479 2015 19.0 7.4 1040 167, 223, 1234
" a/16/79 2030 19,0 7.7 9,9 167, 227. 125.
v 3/16/79 2085 19,0 7.7 10.0 165, 223, 123,
*w a/16/79 2100 19,0 7.9 9,9 168, 239, 127,
e 4/16/79 2115 19.0 7.9 9.9 168, 224, 124,
*w &/16/7% 2130 19.0 Teb 10,0 167, 228, 123,
" a/16/79 21a5 19,0 Teb 10,0 167, 2285, 1249,
e 4/186/T9 2200 19,0 Tab 10,0 167, 224, 12a,
" 3/16/79 2215 19,0 T.7 10,0 168, 228, 126,
*w /16779 2230 1%.0 Tab 1040 167, 226, 125,
e 4/16/79 2245 19,0 7.5 10,1 167,  22a, 123,
an a/16/79 2300 19,0 7.9 10.1 165, 220, 122,
wn 3716779 2315 19.0 7.5 101 163, 218, 120,
we a/16/7% 2330 19,0 7.4 10.1 163, 217. 120
== 5/16/79 2345 19.0 Tt 1041 163, 219, 121,
= 3/16/79 2000 9,0 7.8 101 162, 217, 120,
ARARA RN N RN AN R R AN AN AR AN A AR RN R PR AR R A RS AN AR N RN TAARS AR Ay
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15 MIN, DATA
DRY STACK GAS CONCENTRATION
Q2 coe NO NO NO
L0aQ voLx vyoLX PPMY PPNY NG/ J
DATE TIME MWTN MEAS MEAS MEAS 3x02
AAAAR AR A AR A AAN AN AR R AR RN AN T AR AR R R AR TR AT TN AT AN IR R RANR R RN AN,
a/l?’?q 15 ]7.b 70, 10,0 162, 220-. 121.
as17/19 0 17,6 7.6 10,0 163, 219, 121,
a/17/79 as 17,6 7.8 10,1 162, 218, 120,
arsvLT/79 100 17,6 Tob 10,1 159, 214, 118,
arirsme 119 18,5 T.6 10,0 156, 21, 116,
as/17/79 130 18,5 Tt 10,1 157, 210, 116,
as11/,79 189 18,5 T.b 10,1 156, 210, 116,
‘/i?’?"" 200 13.5 705 lool ls“. laoec ‘lau
a’sLr/19 215 18,2 7.6 10,1 153, 206, t1a,
4711719 230 18,2 7.8 10,0 154, 210, 116,
ars11/71v 245 18,2 T«5 10,1 154, 206, 114,
ar17779 100 18,2 T.8 10,2 154, 205, 113,
ars1v1/79 31% 17,9 T.7 10,1 154, 208, 11S,
as/17/79 330 7.9 T.6 10,1 15118 210, tie,
as11/79 385 17,9 7.6 10,2 155, 208, 115,
as17/719 ago 17,9 Teb 10,2 155, 208, 115,
ars17/719 415 18,8 7.6 10,2 154, 208, 114,
a’zvtr/19 a30 18,8 7.7 10,2 150, 20a, 113,
ars17/,79 aas 18,8 7.9 9,9 154, 21a, 118,
as17/79 500 8,8 7.6 10,0 155, 208, 115,
a’17/79 515 18,8 T.8 10,0 153, 210, t1e,
a/17/79 530 18,8 7.9 10,0 53, 211, 1ie,
ar17/79 545 18,8 7.7 10,0 152, 208, 114,
as17779 600 14,3 7.7 10,0 151, 206, 114,
ars17,19 618 18,8 7.8 10,0 150, 205, 113,
a/17/7% 630 18,8 T.7 10,0 150, 204, 113,
as31s79 445 18,8 7,5 19,3 182, 294, 113,
as17/71% T00 16,8 1.0 10,2 152, 204, 113,
as17/719 719 18,5 7.6 to0,2 154, 208, 115,
as17/779 730 18,5 7,6 10,2 155, 208, 1S,
as11779 745 18,5 1.7 10,2 151, 206, {14,
ar/17779 800 . 18,5-- 7,5 10,1 147, 197, 109,
a/17/19 815 17,6 7.4 10,2 147, 196, 108,
as11/79 330 17,6 7.3 10,3 167, 220, 122,
ar11/19 aas 176 7.3 10,3 187, 220, 122,
as11/19 990 17,6 7.2 19,2 167, 214, 1290,
8/17/19 95 16,1 7.0 10,3 187, 21&, 119,
ar\1s19 930 16,1 7.9 10,48 100, 2290, 121,
ar1Ts1e 9485 16,1 8.1 9,8 160, 22%, 124,
a/7177719 1000 16,1 8.4 9.6 160, 230, 127,
as17/79 1015 16,0 8,6 9.3 159, 231, 127,
a/17/19 1030 16,0 8,7 9,2 157, 231, 127,
&/17/79 1045 16,0 8,7 9,2 157, a3, 127,
a/17/79 1100 16,0 8,6 9,2 157, 229, 126,
&/47/719 1115 16,0 8,5 9.2 157, 228, 12§,
ar11/719 1130 1e,0 4,5 9.2 157, 227, 125,
a’11/19 1145 16,0 8,5 9,2 157, 227, 125,
/17719 1200 16,0 e,s 9,2 157, 227, 13%,
I.littt!"'ti..tit*.it!‘l’..'ltttttii.'ttti!itii!itttiltlitttﬂi

181

KVB 6017-1216




AR SRR AR N R AR R AN NN RN NN G N A AR R B AR AR AR AR R TR AR A AT E RS AR AN R G R d Ry

e 15 MIN, DATA e
" DRY STACK GAS CONCENTRATION LT
e *a
e a2 cao2 NO NGO N LT
e LOAD voLx vaLx PPRMY PPHY NG/J "
ww  DATE TIME MWTH MEAS MEAS MEAS 1104 LTS

.‘.'*"-.“."".""'.'.'...i"'-."..‘!**"*f't-."..-*.*..'Q
= /17779 1215 1640 8.7 92,2 159, 232, 128. L
an Q17719 1230 16,0 B.7 9.1 159, 2ie. 128, e
=% 3/17/79 1249 1640 8.6 Y1 159, 23t. 128, e

wx q/17/79 1300 j6,.0 8.8 .1 159, 232, 128, LA
ne 4/17/7% 1315 1&8,.0 8.7 9,1 159, 233. 129, bl
e /17779 1330 16,0 8,7 91 159, 233, 129, LR
*w 3/17/79 1345 1640 4,7 9.1 159, 232, 128, b
a3 /17/19 1800 £6,.0 8.7 .1 159, 234 129, LA
A g/17/T9 1315 15,8 8.6 9.1 159, 233, 126, v
wx g/171/19 1430 15,8 8.7 9.1 158, 232, 128, bk
" Q717779 1405 15,8 8.8 9.1 157, 229, 1264 "
=n a/17/79 1500 15.8 8,7 %1 157, 230. 127, ki
" 4717779 1515 16,3 8.7 9,2 157, 230, 127, ke
ww 3/17779 1530 16,3 T2 9,6 154, 201, 111, e
*w 3/17/719 1545 16,3 Tel 10,3 153. 199, 110, b
e 8/17/79 1400 16,3 Te2 10.4 153, 200, 110, ww
s /17719 1615 17,0 T.2 {03 154, 202, 111, *n
s 4/\7/79 1630 7.0 T«0 ~ 10,3 166, 214, 118, e
"™ 4/17/79 16a% 17,0 T 4 10,5 16S. 209, 115, "
*® Q/17/79 1700 7.0 6.8 1046 165, 210, 116, e
®% 4/17/19 1715 7,1 6.9 10,6 166, 211, 116, Lk
% 3/17/79 1730 17,1 7.0 10,6 165, 213, 117 ool
™ q/17/79 1785 7.1 6e9 16,5 163, 208, 11S. "
ew J4/17/79 1800 7.1 5.9 10«0 164, 210, 116, L
3/ T/79 1815 16,1 6.9 1046 164, 210+ 116, b
- 3/17/719 1830 16,41 740 1046 163 211, 116, L]

*n a/17/79 1845 16, T.1 10,5 165, 213, 118, *w
" a4/17/7% 1900 16,1 10,5 167, 216, 119, b
*w 4/17/79 1915 15.A Tet 10,5 188, 217, 120, e
ow a/\T/79 1930 5.8 Tel 1045 171, 221+ 122, e
"W 3/17/79 1945 15,8 Tel 10,5 175, 227, 12S. e
e /177719 2000 15,8 8.9 19.5 162, 207, 1144 "
o 3/17779 2015 17.0 Te3 10,6 170, 22%. 126, "
aw 3717719 2030 17,0 Ted (0.3 172, 229, 126, e
*w 4747779 2085 (T.0 T3 10,3 177, 234, 129 *e
e 4/17/19 2100 7.0 7.3 10.4 177, 233, 129, e
e 3217/79 2115 17,0 «3 10,3 177, 238, 129, *n
"™ 4/17/79 2130 7.0 by | 10,4 177, 234, 129, *a
- Q/17/79 2145 17,0 ol 10,3 175 231, 127, e
*w 3/17/719 2200 17,0 | 10,4 175, 233, 128, L1
" 4/17/79 2215 16,4 «d 10,4 174, 232. 128, e
w &/17779 2230 16,8 3 10,48 176, 233, 129, e

]

o

S

o7

'

7

L ) 4

-
-
[

- 4/17/T9 2245 16,4 10,4 170, 225, 124, 1]
10.4 171, 227, 125, "
10,4 166, 222. 122, e
10.2 170. 2310 ‘2?. *u
10,2 173, 233, 128, w
10,2 170, 230, 127, e

AR RAAAAAARBENNANETERESARAR TSNy

e /17779 2300 16,4
e J/1T/79 2315 16,3
" a/17/79 2330 6,3
LA BN FAW Vo] 2385 16,3
" 8/31T/79 28900 18,3
LA T 2 A AL 1A T Al T ATy L]
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DRY STACK GAS CONCENTRATION

15 MIN, CGaTA

IR TR LA R b}

Lk ]
*
* %
L ]
LE
Ll

LT
e
e
LT
LT
[
*e
"~

T
.
.
L2
L1
e
e
L)
e
L4
*u
e
L2
*a
*w
L
*a
L2 ]
*te
e
*n
e
L2 ]
L1}
LI
[ 1]
L]
"n
L 1
L
L1
"y
"
%
"
*w
e
1 1
LT
L1

p2 co2 ND NQ NO
LOAD yoLx vOLX pemy PPMY NG/J
DATE TINE MWTH MEAS MEAS MEAS 3204
tttltttttigt.'t-i-nt-'q.ltttit'itttuntttw*ttlatttttnittiitntn!'
asis/19 15 17.5 Tt 10,2 188, 22b, 125.
as18/19 30 (7,6 7.6 10,2 170, 228, 126,
a/18/779 a5 17,6 T.4 10,2 169, 228, 125,
as1827% 100 17,8 Ta0 10,2 172, 23e. i2e,
as18/7% 11% 17,9 1.7 10,3 170, 230, 127,
a/18/19 130 17,4 7.7 10,3 173, 234, 129,
as18/19 1a% 17,4 7.8 10,2 167, 226, 125,
arsi8,79 260 17,0 7.7 10,2 176G, 230, \27,
4718779 219 17,3 7.7 10,2 168, 227, 129,
as18/s79 210 17,3 T.7 10,2 176G, FLI 127,
4/18/79 265 17,3 7.7 10,2 182, 220, 121,
as18/79 300 (7,3 1.8 10,1 160, 219, 121,
4718779 315 17,8 7.8 10,1 162, 222, t22.
as’s18/79 330 37,4 7.8 10,1 157. 215, 119,
as18/79 3a5 17,8 7.8 10,1 i58, 210, 119,
as18/719 aQ0 17,4 T.9 10,1 158, 218, 120,
a/18/79 a1s 17,4 7.9 10,41 je00, 221, 122,
/18779 338 7,3 7.9 10,0 156, 216, 119,
a/:8/79 8aS 17,4 T.9 10,0 162, 223, 123,
a/18/1% 500 17,4 T.9 10,0 164, 226, 125,
4/18/79 €15 16,4 7.9 10,0 142, 224, 124,
a/18/719 g30 16,4 7.9 10,0 163, 225, 124,
as/18/7719 535 (6,4 7.9 10,0 18t, 223, 123,
2718779 400 16,8 T.8 10,0 187, 229, 126,
a/18/79 415 10,8 77 19,1 178, c4e, 134,
as18/779 630 16,4 7.9 10,3 181, 250, 138,
4718779 5a% 16,4 7.9 10,3 183, 253, 139,
asi8/19 760 tb6,8 Te® 10,4 157, 217, 120,
as18/79 71$ 36,4 Te? 10,4 15S. 21%. 119,
0/18/79 730 146,48 8,8 10,4 155, 230. t27.
as18/19 7085 16,4 8.8 10.3 154, 228, 126,
8716779 .. 800 15,4 3.3 9.4 158, 234, 129,
as18779 815 16,4 8.7 L 154, 229, 120,
3718779 230 1beh 8,7 ’.5 157. 2. 127,
8/18/479 305 16,4 8,7 9.5 130, 190, 10S.
a/184719 900 16,4 8,0 9.5 122, 170, 94,
9/18/79 915 16,4 T.9 9.6 132, 183, 101,
a/187719 930 (6.4 7.9 9,8 119, 164, 90,
a’/18779 945 16,8 7.9 9.3 121, 1hé. 92,
&/18779 1000 16.8 T.9 9,9 121, 167, Q2.
a/18779 1015 16.2 7.8 9.9 1204 téa. 90,
4/18/79 1030 16.0 T.7 9.9 125 170, 93,
4/18/79 1045 16,8 7.7 9.9 122 165, 1.
4rsi8/1% 1100 1&,48 1.7 9,9 121, 104, 21,
as18/719 1135 16,7 1.7 %.9 129, 170, °3,
as18/79 1130 16,7 T.T 9.9 127, 174, 9¢,
as16/79 114% 18,7 7.7 9.9 13%, 170, 9,
a/7t18/79 1200 16,7 7.7 9,9 120, 168, 93,
iIii*'it*.i."ﬂﬂIti't!t'l!'!i*ltﬁtftl."tl!li.ttﬁi-ﬁ'l*lt'lﬁli'
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LT 15 MIN, DATA e
" DRY STACK GAS CONCENTRATION '
E & ] L 3
e (o] cge NG NO [ 1¢] "
L2 LOAD voLx voLx pPPMY PPMY NG/J e
LA DATE TIME MWTH MEAS MEAS MEAS 3202 [ 1]
l.'l‘t.i‘.'t‘.li'ittl.l'!.ﬂ!'!l*iQt’lit-*-'tttit'ﬂtiii..t.ttﬂt.
% 3/18/79 1215 16,7 8.5 92,9 125, 180, 99, ol
e /18779 1230 16,7 8.0 10,0 122, 170, 9a, e
*a Q/18/79 1245 16,7 T3 10,0 122, o1, a9, re
*s 5/18/79 1300 16,7 T.2 10.0 123, 161, a9, w
s /18779 1315 17,0 7.2 10,0 122, 161, a9, LA
= 3/18/79 1330 17,0 7.3 10,0 123, 163, 94, e
®e 4/18/779 134% 17,0 7.9 10,14 122, 169, 93, Lh
®® Q/18/79 1ag¢ 17,9 7.7 10,1 122. 166, 92. LA
*e §/18/79 1315 17,0 7.2 10,1 12l 159, 88, LA
= 4/18/79 1430 t7,0 T2 10.1 120, 157, a7. .
"™ 4/18/79 134 17,0 Te2 1041 121, 159, BE, L
e 4/18/79 1500 7.0 7.9 10,1 122, 164, 90, e
ww 4/18/79 1515 7.0 7.8 10,1 125, 171, 94, Lb
* a/18/719 1530 17,0 7.8 10,0 12%5. 171, 4, e
" a/\8/79 154% 17,0 T.7 9,9 124, 169, 9%, e
®e 4/718/79 1600 17,0 Te7 9,9 124, 168, 9%, e
ne 4/18/79 181% 17,0 7.7 9,9 124, 168, 93, e
*a 8718779 1630 17,0 8,0 9,9 125, 173, 9%,
ax /18779 1645 17,0 8,7 9,9 121, 178, 98, e
ex G/18/79 1700 17,0 8,2 9,9 121, 172, 95, e
ax /18779 1715 17,1 8,1 10,0 121, 169, 3, e
s 4718779 1730 17,1 8,2 10,0 120, 169, 93, e
ax 4/18/79 170% 17,1 6.9 10,0 120. 154, as, e
e 4718/79 1800 17,1 =l.0 1041 -], L3 ¥ =t, "W
an 4718/79 1815 16,1 Ta9 10,1 130, 180, 99, (1]
an Q718779 1830 16,) Te9 «0 129, 179, 99, a
an §/18/79 1849 16,1 8.5 9,5 130, 187, 103, .
wn 3718779 1900 16,8 8,9 9,5 132, 191, 105, e
*w a3/18/79 1915 15,8 8.7 9,5 131, 192, 106, e
e “"5’79 1030 15.8 8-2 9.5 120, 169, 9%, e
*® 2/18/79 1945 15.8 8.2 9,7 120 169, 3. LA
*w 4/18/79 2000 15,8 8.2 9,7 120, 169, 93, LA
% Q/18/79 201% 17,0 8.2 9,7 119, j68, 3. e
aw Q/18/79 2030 17,0 8.1 92,7 120, 1468, 93, b
aw 4718719 2048 17,0 8.4 9,7 118, 166, 9, LL
"% R/18/79 2100 17.0 8,2 9.7 118, 166, 92, bl
* 4/18/79 2115 17.0 8.1 9,7 117, 164, 91, bkl
wn 3/18/719 2130 17,0 8,1 9.7 116, 162, a9, "
 4/18/79 21485 17,0 8.1 9.7 115, T3 49, e
s a718/719 2200 17,0 8.1 9.7 115, 165, 89, *w
% g/18/79 2215 16,4 8,0 9,8 114, 159. &8, LA
"% G/18/779 2230 16,4 8.0 9.8 123. 171, Qa, b
*n §/18/79 2245 16,4 8.0 9.8 123, 171, 94, LA
% 4/18/79 2300 106,48 8.1 9.6 122, 172, 95, e
% a/18/79 2315 16.3 B.2 9.8 123, 173, 9%, n
*® 3/18/79 2330 16,3 8,2 LY 128, 17S. 96, e
wx a/18/79 2345 16,3 8,2 9,5 123, 173, S, e
s 3718779 2400 16,3 8,2 9.5 123, itTa, 96, LE
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L3 IS MIN, DATA i
' DRY STACK GAS CONCENTRATION e
L2 &
bkl 02 co2 ND NO NO '
e LOAD voLx yoLx pPHY pPMHY NG/J e
e DATE TIME MwTH MEAS MEAS MEAS 3302 LA
tlt-iiiﬂt!.iilQﬁlt.'ttt'tllﬂli.ﬁ.titliﬂttﬂt'tltl.t'.tt.ittni.t.
*x 4/19/79 15 (7.6 8.2 9,5 123, 173, 95, ‘e
am 3719779 30 17,6 8,2 ?,5 123, 173, 95, "
we 3/19/79 as 7.6 8,1 9,5 122, 172, 95, e
wn 2719779 100 17,8 4,1 9.5 {22, 172, 9s, L3}
we A719/79 11% 17,4 8.1 9,5 122, 172, 95, “n
ns 3719779 130 17,8 8,1 9,5 121, 169, 93, L)
e G/19/79 185 17,8 8,1 9,5 121, 189,. 93, e»
ne 3719/79 200 17,4 8.2 9,5 1224 173, 94, "e
x Q719779 215 17,3 8.4 9,5 126, 180, 99, e
s 4/19/779 230 17.3 8.4 9,4 129, 184, 101, Ll
*e 4719779 28% 17,3 8,3 9,3 130, 185, 102, s
wx &/19779 300 17,3 8,3 9,3 150, 185, 102, LA
ww 3/19/79 319 17,3 8.2 9,4 78, 111, 61, L4}
ww 4/19/79 330 17,8 8,2 9.4 79, 112, b2, L
e /19779 1% 17,4 8,2 9,4 79, 112, 62, L]
an 4719/79 ago 17,4 B.2 9,4 79 112, b2 Lh ]
an 4719779 41% 17,4 8.3 9,0 122, 174, 96, L1
ne 4719779 azo (7.4 6,3 9,4 127. 180, 99, 'L
s 8719779 a6 17.a8 8,1 9.3 125, 175, 97, w
»e 3/19/79 500 37,4 8,0 9,4 125, 173, 96, Lk
*n 3/19/779 518 16,4 8.0 9.5 120, 173, 95, '
s 3/19/79 530 16,4 8.0 L) 125 174, 98, ‘e
aw 4/19/79 545 16.4 8.0 9.8 125, 174, %6, L1
" A/19/79 600 16,4 8.0 9,5% 125, 17a, 9%, *a
*e J/19/79 615 16,3 8,0 9,6 1264 174, 96, e
we Q719719 630 16,8 7.9 9,6 {as, {73, g, *e
e 8719779 pas 16,8 1.9 2.6 126, 174, %, e
wx Q719779 700 16,4 7.9 9,6 127, 175, 7, e
ww 4719779 718 16,4 7.9 9.7 126, 174, %6, L 13
*a 3719779 730 16,0 7.8 Q.7 126, 173, 95, "
*x 3719779 785 16,48 7.7 9.7 126, 172, 95, LT
ww 3719779 800 16,8 7,7 9,7 125, 171, q6, A
am 4/19/79 815 16,4 8,2 9,7 134, 189, 100, TS
= 4719779 830 16,8 a,2 9,7 128, 181, 100, e
ts 3/19/79 845 16,3 8,3 9,8 129, 184, 101, *n
e 3/19/79 900 36,4 8,0 9,4 130, 18a, 9, e
an 4/19/79 915 16,0 7.8 9,4 122, 167, 92, e
e 47197719 930 16,0 7.8 9,4 119, 162, a9, *n
we 4719779 945 16,0 T8 9,9 116, 159. B8, e
e A/719/79 1000 (6,0 7.8 9.8 116, 159, a8, e
La a’l’f’? lﬂls 16.6 7.7 9.’ ‘!5' !56; 56' c e
e Q719779 1030 16,8 7.7 9.9 114, 156, b, e
wx 8/19/79 1045 16,4 Ts7 0 119, 161. 89, e
" Q719779 1100 16,8 7.7 9.9 118, 160, as, b
*a 3/19/79 1115 1647 Te7 10,0 116, 157, a7, *n
ns 3/19/79 1130 16,7 Teb 100 117, 157, arz, b
*n 4/19/79 1185 16,7 Teb o0 118, 159, g8, s
LA “l‘ql7q 1200 16.7 T.7 100 lla. 161, 89, L1}
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Y] 15 MIN, DaTA e
' DRY STACK GAS CONCENTRATION '
- LE]
LL o2 co2 NO NO NOQ e
'Y LOAD voLx voLx PPMY PPMY NG/J e
e DATE TIME MWTH MEAS MEAS MEAS $%02 LA
AR A AR AR SN TR RN R R A AN AR AR AT AN R AN AN N IR AR A AN AR R A AR AR ARy
ae 8/19/79 1215 16,7 7.8 10,0 121, 166, 1. LA
e 4/59/779 1230 16,7 7.8 10,0 1214 165, 9. LA
*x 3/19/79 1285 16,7 Te? .0 118, 161, a9, LA
e 3/19779 1300 6,7 7.7 9,9 119, 162, 89, LA
L 5,19’7q 4315 lb.B 107 9.9 118‘ ’boo aa. ‘e
e /19779 1330 16,8 Tl - 2,9 119, 162, 89, e
nn /19779 1345 16,8 =140 9.9 119, 101, 55, e
e 37197719 1800 16,8 1,0 10,0 1a7, 124, b9, LA
*% G/39/79 1815 16,6 11,2 20 105, 195, 107, @ #s
tx A/19/79 1430 16,6 =1.0 «0 =1, =1, “1. e
e B/19779 144S 16,46 !2-5 0 =1, 1. 1. e
% /19779 1500 16,6 12.4 9.2 124, 262, 145, LA
ax 4/19/79 1515 16,4 12.% 12.0 124, 265, 146, ol ]
*% 3/19/79 1530 16,4 12.7 20 123, 268, 148, ld
2 q/19%/79 1545 16,4 12.8 9.7 125, 277, 153, ol
*e 4/19/79 1600 16,8 12.% 9,7 127.  285. ts7, e
*w 3/19/79 1615 6,8 12,5 9,7 128, 272, 150, e
e 4719779 1630 1e,4 12.5 9,7 127, 2ro0, 149, "
e 3/19/79 1645 16,4 12,3 ,0 124, 259, 143, e
e 8719479 1700 16,8 12,0 9,6 123, 24e8, 137, L4
e 3/19/79 1715 14,8 12,0 9,7 122, 246, 136, LA
*w 4/19779 1730 16,0 12,0 9,7 119, 240, 133, e
2w G/19/79 (785 16,84 12,0 WO 121, 284, 135, we
xe /19779 1800 16,4 12,90 9.7 119, 2a¢, 133, LL
e 4719779 1815 t&.a 11,7 9,7 120, 235, 129, e
*n 3/19/779 {1830 14,0 11,7 9,7 119, 234, 129, e
s Q719779 184S {e&,2 11,5 o0 118, 219, 12, L1
ax 3719779 1900 16,0 12,5 8.7 122, 260, 143, L
ax 0/ 0/79 0 .0 .0 0 0, 0, 0, me
ax 0/ 0/79 0 o0 0 .9 0, o, 0, L]
e 0/ 0/79 0 .0 o0 W0 0, 0, 0, ®=
wn Q7 0719 0 .0 o0 0 0, 9, 0, we
w9/ 0279 0 .0 o0 N 0, 0, 0, *w
e 0/ 0/79 0 o0 0 o0 9, 0, 0, =
wx 0/ 0779 0 ) .0 0 0, 0, 0, we
s 07 0779 0 20 20 0 9, 0, 0, LE
a0/ 0/79 0 0 0 .0 o, ¢, 0, L1
e 0/ 0/79 0 .0 o0 .0 0, 0, 0, v
=* 0/ 0/79 ] e +0 0 0, 0, o, L4
" 07 0779 0 o0 .0 W0 0, 0, 0, #w
s Q7 0779 ] o0 ) .0 9, [+ I8 0, e
an 0/ 0/19 0 o0 «0 <0 0, 0. 0, ae
* 0/ 0/79 0 .0 ] N 0, 0, 0, w»
0/ 0/79 0 o0 0 .0 0, o, 0, =
w0/ 07719 ] 0 o0 N 0, g, 0, b
% 0/ 0/79 0 0 o0 « 0 9. Q. 0, bAd
*s Q7 Q779 0 .0 o0 «0 Q. 0, 0, bh
sa 0/ 0779 0 N 0 W0 0, [+ 1 [+ ]9 e
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