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INTRODUCTION

One Cooper Bessemer 8W330-C2 compressor engine was tested to
determine the quantity of emissions released into the atmosphere. The tests
were conducted on March 20, 1992 at Compressor Station No. 15 located
near Perry, in Taylor County, Florida. This compressor station is owned
and operated by Florida Gas Transmission Company (an affiliate of
Enron).

The tests were conducted to determine the unit's compliance status
with regard to the Florida Department of Environmental Regulation's
Permit No. AC 62-189439.

Quantities of nitrogen oxides (NOx), carbon monoxide (CO),
nonmethane hydrocarbon emissions (VOC), and other combustion products
were determined in the exhaust stack of the engine. The tests followed the
procedures set forth in the Code of Federal Regulations, Title 40, Part 60,
Appendix A, Methods 1, 2, 3, 3a, 4, 7e, 9, 10, 18, 19, 25 and 25a, ASTM
D-3246, and the American Gas Association's Carbon Balance Method*.
All field testing was conducted by Cubix Corporation of Austin, Texas.
The laboratory analyses for VOC concentrations and total sulfur in the fuel
were conducted by Clean Air Engineering of Palatine, Illinois and
Southern Petroleum Labs of Houston, Texas, respectively.

This test report has been reviewed and approved for submittal to the
FDER by the following representatives:

*NOTE: Additional test methods (3a, 18, 25a, 19 and carbon balance)
were done for comparison purposes. Florida Gas intends to formally
request that Methods 3 and 25 be replaced by Methods 3a and 25a.

Am=S. =

Flo#ida G4s Transmission Co. Cubix Corporation




Source Owner/Operator:

Testing Organization

Test Participants:

Test Date:

Location:

Process Description:

Sampling Points:

Regulatory Application:

Table 1
Background Data

Florida Gas Transmission Co.
601 South Lake Destiny Drive
Maitland, Florida 32751

(407) 875-5816 TEL

(407) 875-5896 FAX

Attn: Allan Weatherford

Cubix Corporation
9225 Lockhart Hwy
Austin, Texas 78747
(512) 243-0202 TEL
(512) 243-0222 FAX
Attm: Lowell Faulkner

Florida Gas Transmission Co.
Allan Weatherford
Fred Griffin

Cooper Bessemer
Carl McCluney

Cubix Corporation
Norman Franco
Tony Sacre

March 20, 1992

near Perry in Taylor
County, Florida

Cooper Bessemer compressor engine

Exhaust stack of compressor engine
(See Appendix A)

Florida Department of

Environmental Regulation Permit
No. AC 62-189439




Required Test Methods:

Alternate Test Methods:
(conducted for
comparison purposes)

EPA Method 1 for traverse point layout
EPA Method 2 for stack gas velocity
EPA Method 3 for O2 and CO?2
concentrations
EPA Method 4 for moisture content
EPA Method 7e for NOx concentrations
EPA Method 9 for opacity observations
EPA Method 10 for CO concentrations
EPA Method 25 for VOC concentration
ASTM D-3246 for indirect measurement
of SO2 emissions

EPA Method 3a for CO?2 and O?
concentrations

Stoichiometric calculation of moisture
content

EPA Method 18 for VOC portion of
THC concentration

EPA Method 19 for calculation of stack
flow rate

EPA Method 25a for THC concentration

AGA Carbon Balance Method for stack
flow rate calculation



SUMMARY OF RESULTS

One Cooper Bessemer 8W330-C2 compressor engine was tested to
determine the quantity of emissions vented to the atmosphere. The emission
measurements reported herein result from tests conducted on March 20,
1992 at Compressor Station No. 15 located near Perry, in Taylor County,
Florida. The purpose of these tests was to determine the compliance status
of this engine with regard to the FDER permit.

The permit required that tests be conducted for NOx, 02, CO2, CO,
nonmethane hydrocarbons (i.e. VOC), SO2, and opacity. These parameters
were measured throughout three 1-hour test runs on this engine while
operating at full load and full speed.

The results from these three test runs are presented in Table 2. This
table includes the operating data and ambient conditions for each test run.
The measured concentrations of NOx, CO, 02, CO2, VOC, and the stack
flow rates are presented in the same units and using the same test methods
listed in the permit. The calculated mass emission rates of NOx, CO, and
VOC are presented in terms of lbs/hr, TPY, and g/hp-hr for comparison
with the permit limits.

The sulfur content of the fuel provided an indirect measurement of
SO2 emissions. The SO?2 emission rate is calculated from the total sulfur in

the fuel and the measured fuel flow.

The average emissions over the three test runs for NOx were found to
be 9.2 Ibs/hr, 40.4 tons/yr, and 1.05 g/hp-hr. By comparison, permit limits
are 17.6 Ibs/hr, 77.2 tons/yr, and 2.0 g/hp-hr. CO emissions averaged 8.2
Ibs/hr, 35.8 tons/yr, and 0.93 g/hp-hr and are limited by the permit to 22.0
lIbs/hr, 96.6 tons/yr, and 2.5 g/hp-hr. The tons/yr emission rates are based
on 8760 hrs/year operation of the engine.

The total sulfur content of the fuel was determined via laboratory
analysis by Southern Petroleum Labs of Houston, Texas. The result of that
analysis is contained in Appendix H and show that the fuel contained less than
0.059 grains/100 DSCF. The permit limits the sulfur content of the fuel to
10 grains/100 DSCF. The mass emission rate of SO2 presented in Table 2




was calculated from the fuel flow to the engine assuming that all sulfur in the
fuel was oxidized to SO2. The SO?2 emission rate based on this calculation
averaged <0.0024 Ibs/hr or <0.0103 tons/yr. The permit limits for SO2
mass emissions are 0.75 lbs/hr and 3.3 tons/yr.

Nonmethane hydrocarbon (i.e. VOC) concentrations were measured as
required by the permit using EPA Method 25. Table 2 contains the results
of those measurements. The average VOC emissions using Method 25 over
all three test runs were 18.8 lbs/hr, 82.3 tons/yr, and 2.14 g/p-hr. The
Method 25 analyses contained in Appendix A note that a laboratory leak
could have caused an erroneously high concentration to be measured during
test run C-1. Excluding the results of C-1, the average VOC emissions using
Method 25 were 8.7 lbs/hr (38.1 tons/yr and 0.99 g/hp-hr). The permit
limits nonmethane hydrocarbon emissions to 8.8 lbs/hr, 38.6 tons/yr, and 1.0

g/hp-hr.

It is Cubix's belief that the applicability of using EPA Method 25 on
this type of source is questionable. Method 25 results are affected by CO2
and moisture interferents, both of which are present in percent levels in
engine exhaust. These interferences would be expected to cause a high bias
of the VOC concentration measurements. Even under ideal circumstances
(i.e. measurements made from a matrix of air containing little or no CO?2 or
moisture), the minimum detection limit of this method is 50 ppmv as
compared to a minimum detection limit of <1.0 ppmv using other EPA test
methods. For this reason, Cubix chose to also conduct VOC testing on this
source using alternate, more appropriate methods.

Appendix I contains the results of these engine tests using alternate test
methods. The alternate methods provided for a continuous measurement of
total hydrocarbon concentrations (THC) using EPA Method 25a. The
nonmethane portion of the THC was measured periodically during each test
run using an on-site gas chromatograph as per EPA Method 18.

Examination of the data in Appendix I shows that the VOC emissions
using the alternate methods averaged 2.43 Ibs/hr (10.6 tons/yr and 0.28 g/hp-
hr). When compared with the data obtained from Method 25, one can see
that the CO2 and moisture interferents may have biased the VOC
concentrations high. In addition, the alternate methods are much less labor
intensive, which eliminates a lot of the possibility of human error from the
field or lab personnel.

Other alternate methods test results presented in Appendix I include



the use of EPA Method 3a for O2 and CO?2 concentrations rather than the
Orsat procedure of EPA Method 3. Since turbulent, pulsating, engine
exhaust can sometimes produce questionable flow rate results using a pitot
tube, the exhaust flow rates were calculated stoichiometrically using two
methods: (1) EPA Method 19 F-factors and (2) American Gas Association's
Carbon Balance Method. Appendix I contains data that compares the flow
rate results using these methods with those using the pitot tube traverse
techniques of EPA Methods 1-4. The moisture content was also calculated
stoichiometrically and compared with that obtained using EPA Method 4.

Appendix I shows that the instrumental techniques of EPA Method 3a
provide more precision in measuring O2 and CO2 concentrations than the
Orsat procedures of Method 3. When the proper analyzer range is used,
EPA Method 3a provides a precision of tenfold that of EPA Method 3, even
under the best of circumstances (i.e. no human error in performing Orsat).
In addition, the Quality Assurance section of this report shows that EPA
Method 3a results can be directly traced to various QA procedures including
certified calibration gases and instrument linearity and interference tests.
EPA Method 3 provides for no quality assurance procedures to ensure the
accuracy of the results.

Data showing the use of stoichiometric calculations for determination
of stack flow rate (i.e. F-factors and carbon balance) as well as for the stack
moisture content included in Appendix I demonstrates that alternate methods
are in agreement with the pitot tube traverse technique. During all three test
runs on this engine, the moisture content obtained from stoichiometric
calculations showed agreement within 5% of that obtained using EPA
Method 4. The flow rate determination using F-factors as well as carbon
balance agreed with the pitot tube measurements within 5%, averaged over
the three test runs.

Cubix's purpose in performing the additional testing on this unit in
order to provide the data included in Appendix I is threefold:

(1) The unofficial VOC data provides alternate results to consider with
regard to the compliance status of the unit. As stated earlier, Cubix believes
that the data obtained from the alternate methods is more accurate than that
obtained from the permit required test method.

(2) It is hoped that the data included in Appendix I can be used to
allow for alternate test methods to be used on future emission tests on similar
sources.

(3) The stoichiometric flow rate data included in Appendix I helps to
verify the reasonableness of the results obtained from the pitot tube
measurements of the exhaust flow.



Examples of any calculations necessary for presentation of the results
of this section of the report or the alternate data contained in Appendix I are
available in Appendix B of this report. Field data sheets and chain of
custody records is presented in Appendix A as is the Method 25 laboratory
analysis results. The strip chart records on which the instrumental analyses
were recorded are provided in Appendix E and the chromatograms used for
the Method 18 analyses can be found in Appendix F.

Opacity observation results and the certification for the technician
performing the visible emission readings are contained in Appendix G.
The permit stipulated that visible emissions shall not exceed 10%.No
opacity was observed throughout the three 1-hour tests.




TABLE 2

SUMMARY OF RESULTS

Operator/Plant

Florida Gas Perry Compressor Stalion

Location Taylor County, Florida
Source Cooper-Bessamer 8W330-C2
Technicians TS,NF
Test Run No. C-1 c-2 Cc-3
Date 3/20/92 3/20/92 3/20/92
Start Time 08:45 09:55 11:13
Stop Time 09:45 10:55 12:13
Engine/Compressor Operation
Engine Speed (rpm) 328 328 328
Ignition Timing (°BTDC) 3 3 3
Air Manifold Pressure (psig) 12 12 12
Air Manifold Temperature (°F) 112 111 111
Fuel Flow (SCFH) . 28025 28130 27990
Fuel Manifold Pressure (psig) 55 56 56
Pre-Combustion Chamber Pressure (psig) 45.5 45.5 455
Loading Step {pockets open out of 12 total) 6 6 6
Suction Pressure (psig) 690 691 697
Suction Temperature (°F) 63 63 63
Discharge Pressure {psig) 910 912 810
Discharge Temperature (°F) 103 103 103
Engine Load (BHP) 3980 4004 3992
Torque (%) 99.8 100 98.8
Turbo Exhaust Temperature (°F) 510 510 510
Ambient Conditions
Atmospheric Pressure (in. Hg) 29.67 29.67 29.67
Temperature (°F) : Dry bulb 58 63 63
{°F) Wet bulb 52 57 56
Humidity (Ib/lb_air) 0.0068 0.0085 0.0079
Measured Emisslons
NOx (ppmv) 72.0 82.0 74.0
CO (ppmv) 110 110 112.5
Q2 via EPA Method 3 (vol %) 16.0 16.0 16.0
CO2 via EPA Method 3 {vol %) 3.0 3.0 3.0
VOC via EPA Method 25 (ppmv) 962.0 194.3 211.0
802 in fuel (grains/100 DSCF) <0.059 <0.059 <0.059
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 9.76E+05 1.02E+06 1.04E+086
Calcuiated Emission Rates (via pitot tube)
NOx (ibs/hr) 8.39 10.0 9.22
CO (lbs/hr) 7.80 8.18 8.53
VOC (Ibs/hr) 39.0 8.25 9.14
502 (Ibs/hr) <0.0024 <0.0024 <0.0024
NOx (tons/yr) 36.8 43.9 40.4
CO (tons/yr) 34.2 35.8 37.4
VOC (tons/yr)- 170.8 36.1 40.0
S02 (tons/yr) <0.0103 <0.0104 <0.0103
NOx (g/hp-hr} 0.98 1.14 1.05
CO (g/hp/hr) 0.89 .93 0.97
VOC (g/hp-hr} 4.45 0.94 1.04
8

Testing By Cubix Corporation, Austin, Texas




PROCESS DESCRIPTION

Florida Gas Transmission Co. owns and operates Compressor Station
No. 15 located near Perry, Florida. This plant uses engines to compress
natural gas to allow for transportation in the main pipeline system. This
compressor station is a part of a system developed by Florida Gas
Transmission Company to allow the transport of natural gas from reserves
in Texas to the Florida market.

The engine tested is a Cooper Bessemer 8W330-C2 compressor
engine bearing the serial number of 49116. The engine is rated at 4000
BHP at 330 rpm. It is a lean burn, high air/fuel ratio engine including a
precombustion chamber on each cylinder, main chamber mixture
regulation, and a variable timing spark control responsive to speed, torque,
and air temperature.’

The engine emissions are vented to the atmosphere through a 34" ID
exhaust pipe at approximately 45 feet above grade. Two sample ports were
installed in a straight horizontal section of the exhaust pipe between the
engine and the silencer. The ports met EPA Method 1 criteria with regard
to location. A field diagram of the sampling location can be found in
Appendix A.




ANALYTICAL TECHNIQUE

The sampling and analysis procedures used during these tests
conform in principle with the methods outlined in the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Methods 1, 2, 3, 3a, 4, 7e, 9,
10, 18, 19, 25, and 25a, ASTM D-3246, and AGA's carbon balance method
for flow rate measurement. Table 3 provides a description of the
analyzers used for the instrumental portion of the tests.

Figure 1 depicts the sample system used for the tests. A stainless
steel probe was inserted into the sample port of the stack. The gas sample
was continuously pulled through the probe and transported via 3/8 inch
heat-traced Teflon® tubing to the mobile laboratory located at ground
level. To prevent the possibility of condensation of heavier hydrocarbons,
the sample was then delivered to the THC analyzer and gas chromatograph
portion of the sample manifold via a stainless steel/Teflon® diaphragm
pump through more heat-traced sample line (i.e. wet sample). The
remaining sample then passed through a stainless steel minimum-contact
condenser designed to dry it. The dry sample returned to the sample
manifold. From the manifold, the sample was partitioned to the NOx, CO,
02, and CO2 analyzers through glass and stainless steel rotameters that
controlled the flow rate of the sample.

Figure 1 shows that the sample system was also equipped with a
separate path through which a calibration gas could be delivered to the
probe and back through the entire sampling system. This allowed for
convenient performance of system bias checks as required by the testing
methods.

All instruments were housed in an air conditioned trailer-mounted
mobile laboratory. Gaseous calibration standards were provided in
aluminum cylinders with the concentrations certified by the vendor. EPA
Protocol No. 1 was used to determine the cylinder concentrations where
applicable (i.e. NOx calibration gases).

All data from the continuous monitoring instruments were recorded
on two synchronized 3-pen strip chart recorders (Soltec Model 1243).
These recorders were operated at a chart speed of 30 centimeters/hour,
recording over a 25-centimeter width. Strip chart records can be found in
Appendix E of this report.

10




EPA Method 1 was used to determine the velocity traverse point
locations. The stack diagram of Appendix A shows that the sample ports
did meet the location criteria set forth by the method. The sample ports
were located approximately 6 diameters downstream and 1.5 diameters
upstream of the nearest flow disturbances.

EPA Method 2 was used to measure the stack gas velocity. A pitot
tube and inclined manometer were used to measure the head pressure at
each of sixteen traverse points. The stack temperature was determined
with a K-type thermocouple and digital thermometer. Cubix checked for
cyclonic flow during the first test run and found that none existed.

The stack gas analyses for CO7 and O concentrations were
performed in accordance with procedures set forth in EPA Method 3. An
Orsat device was used on a bag sample collected throughout each test run.
Instrumental analyses (NDIR) as per EPA Method 3a were also used for
02 and CO?2 concentrations due to the greater accuracy and precision
provided by the instruments. The CO? analyzer was based on the principle
of infrared absorption; and, the O) analyzer operated on a paramagnetic
cell. The data presented in Summary of Results contains the O2 and CO?2
concentrations obtained from EPA Method 3. Appendix I makes use of the
data obtained from EPA Method 3a.

EPA Method 4 was used to measure the moisture content of the stack
during each test run. An impinger train was used in conjunction with a
calibrated dry gas meter. The sample used for the moisture determination
was taken from the heat traced-line upstream of the condensor (see Figure
I). The moisture content was also estimated stoichiometrically using the
combustion moisture, excess air dilution, and ambient humidity in the
combustion air. The velocity template in Appendix I shows that the
agreement was greater than 90% between stack moisture measurement
methods. All calculations involved in the Summary of Results make use of
the moisture measurements obtained from EPA Method 4.

Means, in addition to EPA Methods 1-4, were also employed to
obtain the stack gas flow rate. The F-factor calculations of EPA Method
19 provided results that were less than 5% higher than those obtained by
the pitot tube measurement. AGA's carbon balance technique yielded
results approximately 5% lower than those of EPA Methods 1-4. Both of
these methods use stoichiometric relationships based on the measured fuel
flow, fuel composition, and excess air concentration for calculation of the
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stack flow rates. The Summary of Results uses the pitot tube values in all
calculations to be consistent with the permit provisions as well as to present
the worst case scenario (i.e. the pitot tube values were generally slightly
higher than the stoichiometric results). However, the alternate methods
provided for a check of the pitot tube traverse results.

EPA Method 7e was used to determine concentrations of NOx. A
chemiluminescence cell analyzer was used. The NOx mass emission rates
were calculated as if all the NOx were in the form of NO2. This approach
corresponds to EPA’s convention. However, it tends to overestimate the
actual stack NOx mass emission rates, since the majority of the NOx is in
the form of NO which is less dense (i.e. lbs of emissions per ppmv
concentration) than the NO? form of NOx. This gives a worst case
scenario of NOx emissions.

Opacity was determined via EPA Method 9. A one-hour opacity test
run was performed concurrently with each gaseous compliance test run.
The observer was certified with Texas Air Control Board. Appendix G
provides the observer's field data sheets as well as Method 9 certification
documentation.

CO emission concentrations were quantified in accordance with
procedures set forth in EPA Method 10. A continuous nondispersive
infrared (NDIR) analyzer was used for this purpose. This analyzer was
equipped with a gas correlation filter which also removes any interference
from CO?7, or other combustion products.

The non-methane portion of the hydrocarbon emissions (i.e. VOC)
were determined using EPA Method 25 as required by the permit. Clean
Air Engineering of Palatine, Illinois provided the sample system apparatus
for Cubix's sample collection. A Clean Air Engineering Model 2610
instrument was used for the sample collection.

A gaseous sample was pulled under a vacuum through a heated probe
and filter to a trap/tank assembly. The trap was immersed in dry ice to
remove moisture and heavier hydrocarbons. The remaining sample was
then collected in the tank. The tank started with a vacuum of
approximately 30 in. Hg and the sample rate was set such that the vacuum
was nearly depleted at the end of each one-hour test run. Each one-hour
test run coincided with the other gaseous analyses. The field data sheets
involved with the sample collection of this measurement are included in
Appendix A. Following sample collection, the tanks and traps were packed
in dry ice and shipped to Clean Air Engineering where the laboratory

12



analyses for nonmethane hydrocarbon concentrations were performed.
The data presented in Summary of Results reflects the VOC measurements
taken using this technique.

VOC concentrations were also quantified during each test run using
EPA Methods 25a and 18. Cubix feels that these test methods provide
more accurate results on this type of source than does Method 25. The
unofficial data contained in Appendix I summarizes the results obtamed
using these alternate methods.

Total hydrocarbon concentrations were determined continuously
throughout each test run using an flame ionization detector (FID). This
instrument was calibrated before and after each test run using methane
standards of a known concentration. Therefore, the response of this
instrument is based on methane equivalents.

During each test run, shots were taken on a gas chromatograph as
per the procedures of EPA Method 18. The chromatograms contained in
Appendix F show that the methane concentration of the THC was separated
on the unit to allow for the determination of the VOC portion of the THC.
A Hewlett Packard 5890 gas chromatograph equipped with a flame
ionization detector and a lcc sample loop was operated with a temperature
program of 40°C for 1 min. and an increase of 15°C per minute until
150°C was reached. The Chrompack PoraPlot Q capillary column head
pressure was maintained at 8 psi. The hydrogen and air flows to the
detector were maintained at 10 psi and 20 psi respectively.  This
instrument was calibrated on methane standards before and after each test
run.

One fuel sample was taken at this compressor station and analyzed
via ASTM D-3246 to determine the total sulfur content of the fuel. By
assuming that all of the sulfur in the fuel was oxidized to SO2, the SO2
mass emission rate can be calculated from the fuel flow to the engine. The
fuel analysis was conducted by Southern Petroleum Labs of Houston, Texas
and a copy of that report is contained in Appendix H.

Cubix personnel collected ambient absolute pressure, temperature
and humidity data. A sling psychrometer was used to determine
temperature and humidity conditions. An aircraft-type aneroid barometer
(altimeter) was used to measure absolute atmospheric pressure.

During the tests, the engine and compressor operational data was
collected by Florida Gas personnel. Key operational data collected include

13



compressor discharge pressures, compressor suction pressures, engine
manifold pressure, engine speed, timing, and horsepower. Florida Gas also
provided a recent fuel composition analysis to allow for the calculation of
the heating values and F-factors.
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TABLE 3
ANALYTICAL INSTRUMENTATION

Parameter Model and Common Sensitivity Response  Detection Principle
Manufacturer Use Ranges Time (sec.)
NOx TECO 10S 0-10 ppm 0.1ppm 1.7 Thermal reduction of NO2 to NO.
0-100 ppm Chemiluminescence of reaction
0-200 ppm of NO with O3. Detection by PMT.
0-500 ppm Inherently linear for listed ranges.
0-1,000 ppm
0-5.000 ppm
CO TECO 48 0-10 ppm 0.1ppm 10 Infrared absorption, gas filter
0-20 ppm correlation detector, micro-
0-50 ppm processor based linearization.
0-100 ppm
0-200 ppm
0-500 ppm
0-1000 ppm
CO, Servomex 0-4% 0.02% 30 Infrared absorption,
1410 B 0-20% analog linearization.
0, Servomex 0-10% 0.1% 15 Paramagnetic cell,
1420 B 0-25 % inherently linear.
THC JUM 0-10, 0-100, 02ppm 5.0 Flame ionization of hydrocarbons
Model 5-100 0-1000, 0-10000 ' inherently linear over 2 orders
0-100000 ppm of magnitude.
VOC HP 5890A 0-10, 0-100 ppm 0.5 ppm  na Flame ionization of hydrocarbons

inherently linear over 2 orders
of magnitude.

NOTE: Higher ranges available by sample dilution.
Other ranges available via signal attenuation.
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QUALITY ASSURANCE ACTIVITIES

A number of quality assurance activities were undertaken before,
during, and after this testing project. This section of the report combined
with the documentation in Appendices C and D describe each of those
activities.

Each instrument's response was checked and adjusted in the field
prior to the collection of data via multi-point calibration. The instrument'’s
linearity was checked by first adjusting the it's zero and span responses to
zero (nitrogen) and an upscale calibration gas in the range of the expected.
concentrations. The instrument response was then challenged with other
calibration gases of known concentration and accepted as being linear if the
response of the other calibration gases agreed within = 2 percent of range
of the predicted values. (The response of the infrared absorption type CO
and CO9 analyzers is electronically linearized.). The strip chart excerpts
that present the results of the multi-point linearity test are provided in
Appendix C.

Before and after each test run, the analyzers were checked for zero
and span drift. This allowed each test run to be bracketed by calibrations
and documents the precision of the data just collected. The criterion for
acceptable data is that the instrument drift is no more than 2 percent of the
full scale response. The quality assurance worksheets in Appendix E
summarize all multipoint calibration checks and zero to span checks
performed during the tests. These worksheets (as prepared from the strip
chart records of Appendix E) show that no drifts in excess of 2 percent
existed. o

Interference response tests on the instruments were conducted by the
instrument vendors and Cubix Corporation on the NOx, CO, CO2, and 0?2
analyzers. The sum of the interference responses for H20, CO, SO2, COp
and O7 (as appropriate for each analyzer) are less than 2 percent of the

applicable full scale span value. The instruments used for the tests meet the
performance specifications for EPA Methods 3a, 7e, and 10. The results
of the interference tests are available in Appendix C of this report.

The residence time of the sampling and measurement system was
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estimated using the pump flow rate and the sampling system volume. The
pump's rated flow is 0.8 SCFM at 5 psig. The sampling system volume is
0.13 scf. Therefore, the sample residence time is approximately 10
seconds.

The NOx and O7 sampling and analysis system was checked for

response time per the procedures outlined in EPA's Method 20. The
average NOx analyzer's response times were 0.61 minutes upscale and 0.65
minutes downscale. The O7 analyzer's response times were (.76 minutes

(46 seconds) upscale and 0.88 minutes (53 seconds) downscale. The results
of these response time tests are contained in Appendix C.

The sampling systems were leak checked by demonstrating that a
vacuum greater than 10" Hg (21 in. Hg actual) could be held for at least 1
minute with a decline of less than 1" Hg. A leak test was conducted after
the sample system was set up and before the system was dismantled (i.e.
after testing was completed). This test was conducted to ensure that
ambient air had not diluted the sample. Any leakage detected prior to the
tests was repaired and another leak check conducted before testing
commenced. No leaks were found during the post test leak checks.

The moisture train and Method 25 sample systems were leak checked
independently of the gaseous sample system before and after each
individual test run. These leak checks were performed in accordance with
EPA Methods 4 and 25 to ensure that the sample was not diluted by
ambient air. No leaks were detected.

The absence of leaks in the sampling system was also verified by a
system bias check. The sampling system's integrity was tested by
comparing the responses of the NOx analyzer to a calibration gas
introduced via two paths. The first path was into the analyzer via the
zero/span calibration manifold. The second path was to introduce a
calibration gas into the sample system at the sample probe. Any difference
in the instrument responses by these two methods was attributed to
sampling system bias or leakage. NOx was used for this bias check because
it is the most reactive of the compounds measured. The bias check was also
conducted using methane standards on the THC analyzer. The criteria for
acceptance is agreement within 2% of the full scale range of the analyzer.
Examination of the strip chart excerpts and Instrumental Analysis Quality
Assurance Data worksheet in Appendix C show that the analyzer response
via both sample paths agreed within 2% in all cases.
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The efficiency of the NO? to NO converter in the NOx analyzer was
checked by having the analyzer sample a mixture of NO in N2 standard gas
and zero air from a Tedlar® bag. When this bag is mixed and exposed to
sunlight, the NO is oxidized to NO2 over approximately a 30-minute
period. If the NOx instrument’s converter is 100% efficient, then the NOx
response does not decrease as the NO in the bag is converted to NO2. The
criterion for acceptability is a demonstrated NOx converter efficiency
greater than 90%. The strip chart excerpts that demonstrate the converter
efficiency test are available in Appendix C. The above mentioned quality
assurance worksheet of Appendix C also summarizes the results of the
converter efficiency test.

The control gases used to calibrate the instruments were analyzed
and certified by the compressed gas vendors to £ 1% accuracy for NOx
and 02, and to £ 2% accuracy for the remaining gases. EPA Protocol No.
1 was used, where applicable (i.e. NOx gases), to assign the concentration
values traceable to the National Bureau of Standards, Standard Reference
Materials (SRM's). The gas calibration sheets as prepared by the vendor
are contained in Appendix D.

The pitot tube tips used during the testing were visually inspected to
ensure that they met the criteria of EPA Method 2. The pitot tubes were
also wind tunnel tested and the results of those tests are contained in
Appendix D. The pitot tube lines were leak checked in the field each time
connection to the manometer was made in accordance with EPA Method 2
guidelines. '

The dry gas meter used for the moisture train was calibrated prior to
testing in accordance with EPA Method 4. A standard dry gas meter
traceable to NIST was used for this calibration. Calibration certification
documentation of the dry gas meter can be found in Appendix D.

Appendix D also contains calibration data on the altimeter and digital
thermometer used during this testing.

The observer for the opacity measurements was certified by the
Texas Air Control Board. The certification for the observer can be found
in Appendix G.

Two Method 25 audit samples were provided by EPA at another
compressor station during this series of compressor station tests. These
audit samples were collected using the same equipment and techniques used
during this test. The laboratory analysis of these audits were conducted
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concurrently with the sample analyses. The results of the audit samples are
included in Appendix C.

Cubix collected and reported the enclosed test data in accordance
with the procedures and quality assurance activities described in this test
report. Cubix makes no warranty as to the suitability of the test methods.
Cubix also assumes no liability relating to the interpretation and use of the
test data.
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APPENDIX A:
FIELD DATA SHEETS



Circular Stack SamplingﬁmTraverse Point Layout
(EPA Method 1) ' ‘

Date:___4/17/12

Plant:___Perey
Source:_Cooptv

Technician(s)_jf TS

Port + Stack ID:. ‘1¢ in.

Port Extension /< in.
Stack ID: 34 in.
Stack Area 6.3) fi2

Total Req'd Traverse Pts.__ b

No. of Traverse Pts. 2 /diam.
No. of Traverse Pts. b /port

Stack Diagram (Side View showing major unit components, dimensions and nearest

upstream & downstream flow disturbances)

ol

Coop—tv"&-CSschcv- 2'&) 330 2
Geral 4 9116

bide qotiepe 30°f @ 50'

wg‘""‘d 3 30 rEe s

S

.
4 Y

e
- ]
S T \17

b

8"

g l

Traverse
Point
Number

W oo~ h )b

Length
Factor (% of diameter)

Number of traverse pts./diameter

4 6 8 12
6.7 4.4 3.2 2.1
25.0 14.6 10.5 8.2

75.0 29.6 19.4 11.8

93.3 70.4 32.3 17.7

85.4 67.7 25.0

95.6 80.6 35.6

89.5 64.4

96.8 75.0

8§2.3

88.2

93.3

97.9

Distance
from Reference
Point (inches)

_1) ofy¥
_3er
ity 59U
Z0,29%2
_33.619
E: LTI
Hd. Y% o
HZ. 92



MOISTURE AND VELOCITY FIELD DATA SHEETS

Date: 3/20/22 Dry Gas Meter 1D: Anclevesn
Plant/Operator:  Ffs T SP .y Dry Gas Meter Factor: 2,944 (Kd)
Source: Ceopur Ene. Pitot Tube #/Type: (07 Ss-4v e
Technicians: M€ 1% Pitot Tube Factor; O .3t ' Kp.
Atm, Pres. 2167 in.Heg(Pb) StatcPres. — .30 in.FlRO(Pg) |
Test Run # C-y Average Stack Temp, Sk CF(Ts) ’f
i\
Pre-test  [p.svs ft.3/min at Impinger # Contents Initial Weight Final Weight \‘\.
Leak check 170 in. Hg Vacuum \
bl ! dIh0 | s150 | 7234 |\
Post-test {2-°2 fi.3/min at 2 o (4,0 S43.3 545,
Leak check!, g, ¢ in. Hg Vacuum
O 3 fn T H9e | 4339
4 <l 7521 159>
s .
6
Totals , 2Ugle & 2613
Moisture Train Pitot Tube Traverse/Stack Temp./Angle
Tnitial Final Traverse Pt |AP ("H20)| °F | B |AP("H20){ °F | B
1 17 {.f
Time: . 2 .Y oy
Yous
938 3 13 =
Meter Reading _ 4 nE .l
{fBorl) S 6. 74T 6B 305 3 |.:2_, Y
Meter Temp. 6 DY 1.
P }0 02 7 D75 Lo
Sample Box # Tr 7 D_w,‘ 8 |.o 1.1
T L ST 9
02 % /LD 10
11
coz% )
K 12




MOISTURE AND VELOCITY FIELD DATA SHEETS =

Date: Z(206 [72 ~ Dry Gas Meter ID: Hndevsen
Plant/Operator: Fe 1/ Pervss Dry Gas Meter Factor: 0.9969
Source: Conpey Sne 1500 Pitot Tube #/Type: __ /07 S-4\,pe
Technicians; g T 5 Pitot Tube Factora o xY. '
Atm.Pres. =~ 9.0%  inHe®Pb) StaticPres. — o.294 =~ . . inHO®Pg)
Test Run# (-TL K Average Stack Temp, . 331 . °F(Ts)
Pre-test |0-so~ ft.3/min at Impinger # Contents Initial Weight Final Weight
Leak check|y , 5 in. Hg Vacuum — S
D™ ! Y~ O 7734 312
Post-test |2.p oo ft.3/min at 2 0 T UL, 1 SYH3. L i
Leak check) o in. Hg Vacuum ‘ TS
O ‘ 3 AT . yv3.49 Ma0.0 . .
4 S Gy EAUL; Y. le
P . .
6
Totals vy e ff. b

Moisture Train

Pitot Tube Traverse/Stack Temb./Ang'-l; ‘

wrial Final Traverse Pt. | AP (" H20)| °F | B |ap (" H20) °F | 6
1 1.7 LU
Time: 4: 047 2 I 4 N
ST 10HT f
3 Y L&
Meter Reading 4 <
(@orl)  |677.892 (000 . L
i 5 1.3 (.Y,
Meter Temp. 6 1. T T
&3 7Y oS~ 7 2 1L _.
Sample Box # Ty ¢ br_r»( 8 L (.1
Lrset ?
02 % (LD 10
11
2% R
2 12




MOISTURE AND VELOCITY FIELD DATA SHEETS . "

Date: - 1d-9% Dry Gas Meter ID;____J 5507 - L
Plant/Operator;_Tlocda &gy / feirq S& Dry Gas Meter Factor;___ 944 (Kd)
Source: Zpopgel (beccansr 1500 Pitot Tube #/Type: __ §-Tv /-
Technicians: NE TS Pitot Tube Factory __ 2.%¥’ L (KD)
Atm. Pres, 2292 in.He(Pb) Static Pres.___. ~ 7171 _in. HZO(PJ_?‘)
Test Run # C-73 ' Average Stack Temp. g D q . _..°F(Ts)
Pre-test |p oo ft.3/min at Impinger # Contents Initial Weight Final Weight
Leak check S in. Hg Vacuum : S I
ok " 1 o <340 |£99.2
Post-test {», 5 o= ft.3/min at 2 #D sUTE .2 55 O’ 3 o
Leakfrgeck . - in. Hg Yacuum N
15 3 T 420, D vq3.8
4 & ol 20U b 700
‘ 5 TR . v f
6 )
Totls 2321873
Moisture Train Pitot Tube Traverse/Stack Temp /Angle
il Final Traverse Pt. |[AP ("H20)| °F | B |AP (" HZQ _°F,,‘_. B
1 | . 1. 5
. L
Time: nfl( AL 2 -4 I Y
3 |.bs VY N Y
Meter Reading 4 82
(3orl)  [PuH3 |322 aib| ';_i" '|'f; B
y- o B
Meter Temp. 6 .\ 1L
ch | %% |1 7 - =
Sampic Box # <+ 1 Ho 8 1 O 1a
Orioalt 9
02 % {1h. 10
coz% D 1
ek 12 -




Perry Compressor Station--Moisture, Molecular Weight. Stack Flow Rale

Operator/Plant

Florida Gas Perry Compressor Station

Location Taylor County, Florida

Source Cooper-Bessamer 8W330-C2
Technicians TS,NF

Test Run No. | C-1 c-2 C-3
Stack Moisture & Molecular Wt. via EPA Method 4

CO2 (%) 3.00 3.00 3.00
02 (%) 16.00 16.00 16.00
Beginning Meter Reading (ft3) 656.795 678.892 700.143
Ending Meter Reading (it3} 678.805 700.0862 722.646
Beginning Impinger Wt (g) 2488.5 2511.8 2391.8
Ending Impinger Wt. {g) 2511.8 2534 2413.4
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature {°F begin) 70 84 110
Dry Gas Meter Temperature (°F end) 102 105 120
Atmospheric Pressure (in Hg, abs.) 29.67 29.64 29.67
Stack Gas Moisture (% volume) 5.00 5.03 4.78
Dry Gas Fraction 0.950 0.950 0.952
Stack Gas Molecular Wt. (Ibs/Ib-mole) 28.56 28.56 28.59
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.2 1.3 1.2
AP #2 1.4 1.4 1.4
AP #3 1.3 1.5 1.6
AP #4 1.1 1.5 1.6
AP #5 1.2 1.3 1.4
AP #6 0.9 1.2 1.1
AP #7 0.85 1.2 1.1
AP #8 1.0 1.2 1
AP #9 1.40 1.40 1.50
AP #10 1.40 1.40 1.40
AP #11 1.50 1.60 1.50
AP #12 1.80 1.50 1.60
AP #13 1.40 1.40 1.40
AP #14 1.20 1.30 1.40
AP #15 1.00 1.20 1.40
AP #16 1.10 1.10 1.20
Sum of Square Rool of AP's 17.8 18.5 18.6
Number of Traverse Points 16 18 16
Average Square Root of AP's 1.10 1.16 1.18
Average Temperature (°F) 526 531 509
Static Pressure (in. H20) -0.7 -0.74 -0.77
Stack Diamaeter {in.) 34 34 34
Stack Area (ft2) 6.31 6.31 6.31
Stack Velocity (ft/min) 5121 5401 5367
Stack Flow,wet (ACFM) 32288 34056 33841
Stack Flow,dry (SCFH) 9.76E+05 1.02E+06 1.04E+06

Testing By Cubix Corporation, Austin, Texas




. F-682 T-652 P-285

MAY B4 *92 11:13

TBB3913385 CLERAN AIR ENG.
Volatile Organic Carbon by Method 25 ¢
cen: __ L& T . ' " Project #; .
Plant: - @M F [ Sémple Location: (C’bch"o e
Operator: Lﬁ; Q”F ','(j : Date: 3/26/9¢
Run Number: C’“ / © Sample ID: ' %‘"—/‘9 )
Tank Number: HW?‘ . Trap Number: . __ { =/
Sampling Train 108 ST €5 % CO2: % 0
Side: Left/ Right: 4 ) % H20L____ 5.0
Slast Time: QU Stop Time: ?9 0
Tank Vacuum Barometric Pressure | Ambient Temperaturs
Pressure Readings mh:iﬂa;c;n;?‘:eé . mmGHZu?iz Ho mim Hg 7in Hg C/IE
Pre Test FER 79 9 14 42
Post Test 7,5 &P 32 2767 62
: FPbo
Leak Rate - A“°WI;:R i :glé‘l : b!adt‘gzpreading i: j I;?:ssurﬂ:hanga {in Hg)
j PreTest. Q.5 - a - % iil:f g:ii[:;‘glr? :r:?i?rzc(izngg);;' !
PostTest | 0.5 | O e s vt oo amercx 100 0
Gauge Flawmeler OB s
T | e Jsang TG TG e
30 | 229 g& 265 255
335 | I | 6 266 255
330 | 92,6 | e | 226 | 2K
3¢ | 2/.0 6 268 256
50 | 9.5 70 267 258
355 (7.1 WA 267 56
e | (520 e, 267 8
@ | 13/ 1G 6% 259
20 (1.7 0 26% 258
P G. 6 Y, 2¢5 253
920 | 7.8 | <0 65" 257
125 i <40 245 Z55
2° 372 % 26- | 260

il

¢

1,




'92 11:15

7083913385 CLEAN AIR ENG. F-682 T-652 P-006 MaY g4
Volatile Organic Carbon by Method 25
Client: (8T . ' " Project #: - :
Plant: - Q(f r ¥ - / Sémple Location: CWM(*\J
Operator. LF}Aﬂiﬁ | Date: Flea/ T
Run Number: _ C <2, © Sample 1D: __ '
Tank Number: 19 ( - Trap Number. __X- /™5
Sampling Train [D#: Exzsy % CO2:_ (2.0
Side: Left/ Right:—__-_#*_{ % H20: £5°
Start Time: [gco Slop Time: [{deX9)
’3re55l.1ra Readings Mancmeten:r ank VacuumGauga Bé;?: :tr{c': Pressure Ambient Témperatufg
. mm Hg /in Hg' :mm Hg ! in Hg tHg/inHg - C/F .
Pre Test %5 28,2 2,677 £ 4
Post Test d.50 2.7 . 29.077 873
, - . _aq FPDE
Leak Rate Allcw:;: o ;*jlal . b!aékl-arﬁ?eading j: _ I;?:ssur:i)hangg (in Hg)
PeTet bog | O SRR sty
Posttest |59 | & s Ve Sampl T v ] o062
Gauge Flowmeter ' . :
Tme | Vwmfseing | PG |G Nges
108D 3. 2 64, 25T
(066 3, 1 0 267 | =54
[0(O 23.0 10 ALY 25%
torg |+ At 40 249 | BT
©° | 92 | 49 | 906 Z 5%
0 | (7.0 8 279 257
{050 [5.2 {0 L5 2¢o
1055 | {3 40 270 20
ot (©- | %0 170 269
lots | B2 | 40 | gwo 6]
lo5® 6.9 b, 471 260
1055 .4 a0 270 26G1
(¢ 1) HO 270 2.6(

1

I
i
t

|

il
|




TP89913385

CLEAN ATR ENG.

F-682 T-632 P-@a7

Volatile Organic Carbon by Method 25

MAY B4 '92 11:16

Client: __[=/er1fu G55 ?F'&;c?gf;_ ' Project #: : :
Plant: - pfrrf‘j/ ‘ £ Sémple Location: Cf/?ﬁ’c?'d
Operalor: LEMT5 Date:_~ _%/20/92
Run Number: C-=2 - Sample 1D: '
Tank Number: Lt 3! _ Trap Number: ,C’ 0
Sampling Train 1D &3 % CO2: A
Side: Left/Right. #H{ . % H20: &9
Start Time: [2Q Stop Time: /22
) ] . Tank Yacuum Barometric Pressure | Amblent Temperature
Pressura Readings mr:lna;;:r;?r:a;l . _mmiagulg; H mw Hg/inHg C/F
Pre Test 2FA D !' 235 29,677 &S
Post Test .9 | 4.9 2Q.64" s
| eak Rate Tank™ .(InHg) - ~ Trap AP = .01 FC:JG
_ Allowable Actual . b!ack ball reading AP.= Pressure Changa {in Hg)
- Pre Test. 57 - O Q. :: f Sﬁ%ﬂ‘&?ﬁ :rssitﬁfﬁﬁ"?j;) v
PostTest | o9 | & o e v oo o To0
Gauge Flowmeter ' rar Farmm’ S
e T e L N roes
Heo | 221 70 27/ | TSV
jres 1 28.0 40 727l | 239
(130 | 227 0 272 257
y3s— 2l |y 272 | 240
pye | Tl X1 270 z &0
ies | 170 7 77 3 2((
eo | e HO 295" | 240
(155 (3.0 yU/ 22 26 ]
1260 [§¢ 0 2705 260
1265 | 1< 147 27 240
200 | 2.4 %6 7.5 241
25~ 5,0 46 276 762
(220 | 4.7 70 7 6l

iiiii‘
I

!

'iii

I

|
|




CHAIN OF CUSTODY RECORD

4336 .
a s
PROJ. NO. PROJECT N.AME Qa W
DEP NO NO. Q\E 3
~OF \j\:
SAMPLERE (Sighature) CON-
W// /M TS_C&GP,’\ RUQY/( TNERS Q/O'a, q‘f\k > ‘REMARKS
\4
NO SAMP‘LE / SAMPLE LOGATION /‘Q‘R\ N ’
-2 3]6%4010 Tasp = N 19 SQuincy .= flar GAS v
C~% Plopt|/3z5 " pal | % Cargbille — /e . GHAS v
Y wk 0. '
CB Tz 1K 4719 0.U Caryiille —/f74 é“///_i 1
-5 Bligpe| 525 Yraz 0.0 T e a A N
¥ 4T3 [.§
C-3 3_&0{[’12“00 « 7Y 2. Mﬁ/f{avrme_ ’"‘_‘F/w. C?% hatl
JITé4 0./
472/ 9.¢ .
_(C s 70 Y780 0:— %TWWM;;
E>ICpildpal 20| 478 0.2 Ferry — fla OAS - 1
,C:—L’ayaﬁzm“‘* ‘I'I“P? A —-Q—LLK:}‘ §prm/cr5' F/Q/fo_q (
2| C-Usfofu| 1000 4l 0.1 APE/V%/L{ el “”6:%‘
11 -1 . .
C = Rl d 55 41703 LAR [2. 0, 4 ?’elf;odnv — [ oL -
Relinuished nalu Dale / Time Recei by: (Sign, I'urej t/ "Flollnqulshad by: {Signalure) Date / Time Received by; (Signaturer™"
T 70y W] —Ca yd 7 '
ﬁel’mqw dby" (Signature) Dale / Time Recelved by: (Signatul Relinquished by: {8lgnalure} Datg'/ Time Recelved by, £Signature)
S T \/ s |
Relingulshed by: (S:cmaruny Dat nmi Recelved for W Dale / Time ‘ ~ ," t
REMA-H-KS: / Z 4 E%M' 500 W. Wood Street
N Palaline, IL 60067
Clean Alr Engineering  708/991-3300



4334

CHAIN OF CUSTODY RECORD

£
PROJ. NO. PAOJECT NAME N
OE NO, k__
g1 & ‘vbiy oﬂf oF
SAMPLERS: (Signalure, T:Sgﬁs }‘) ]
%W/ T_c'nge[)&\ Pudfk UZ( \){§ REMARKS :
LAB/VMPL ‘g
oy 5*'\!0. E | pae TIME / SAMPLE LOCATION /b\l
c-l 3\2 8830 | Thpp ¥ B35 3,0 ﬂ’l&{ Ve /:/augﬁé "//
c-2 |35l L Bs3 4.5 M opsor ~ [=fa STHE ]
C“Q/ 3"[2%2: Baz> /3 Mé/ﬁo JrJe. "
C-¢ pel)30 a) 2.4 S //I/G’V‘,fprch ﬁ . %;,/
C“'[ 7/4?/7&700 3 3.5 dwﬂcc. F/Q_ G- Y
R heARIR L — 7 U3 L e '
——t? C‘g'jl/zfll//ZO ‘ C/0 6.6 ' ?ekf“i{"' [=la . 6;’/4& L
T3 -,fi"?’fi 7415 s 1” J M unbor “F/ﬂ—@ﬂé—%/
C-3|" CIs~ 3.6 Brooge
C =2 |3f4345S 237 0.9 (e/bprpo— ~ 7. A S
- Aip 1257 Rooa A Corfn i< P )
K ood ) L2
foof 2.5 — -

s R X 2. Gl - _ , \\/,
—Slo R | o ap diye 25 Porey = Fle G2 7))
ighe i y ate / Time ec H atu) elinquishe : {Signalure, ate | Time Recelved by: (Signature} )
T U e [ e, A

/iy [ { / e _
(74Imqunshed by: {Sngnarure/ ] Data f}me Recelved by: {S'rgnatu ) Herinqulshmby/pnature) . Vma Receh-ed/bw?%nalure}
Relinquished by; (Signature) (ﬁl'ﬂme Hecelv.od ?/W i ale / Time . / _‘/ _——.
e —
/ i Ll e
REMARKS: / %” £ ‘ t ===="=———— - 500 W. Wood Street ‘
\ J \ _ NS Palatine, IL 60067
———— Clean Air Engineering  708/991-3300 |



4335

CHAIN OF CUSTODY RECORD

Pa[ahne IL 60067

Ae R

PROJ. NO. 'P'HOJECT NAMF. .
: NO.
DEPT?}%’ [ _ U b K 0 A /_) oF
SAMPLERS: (Signature| /% T.SS;;S 03 §
W :Sbse/)/‘: ’Ruagy/( rENARES
/W"SA:I&LE DATE SAMPLE LOCATION
N R — v 0\\/3(- HHHHH ﬁ
(=21 213k ool Zigp # yis % BV /.zf Pérma/ f’/ » WS
| L X L
XL 2.3 )
11| etk Xas 2.4 e/ foorne
ya7 -~ /¥
Xag 8.0 |
C-3 |3d%d)100 X3a2 330,07 /Mol Loopne— Fla, GAHS A
C - ﬂz’?}?z 1002 X g 12,0 S/&vc/réo > frinss ~F le TGAEM]
C -4 3295 Xy L R.3 ¢/ bourie.
<-% gﬁﬂ'}a”g; /U:Z ' 5.6 @u:pcc./""‘""‘ £/ 1
C—3 [bpihazio Wi 3.0 S i lver Spavy ” v
o A7 2.1 Ly,
C-b |3tk Vg 2. MelPapcre "
C—| 11.[!‘7’95_ 425 /U“/_YJ: g7 M‘UH/S'O{"\_ ~ Fla GAg T
(-1 . MY 3.4 o D
Relingulshed (Signatu e?@é’?l Dn Datelﬂms /{:ecei d by: {SJI :ﬁ?;ﬁ Relinquished by: (Signature) Tgﬁ WI{#@ acqrv_e/hg: LSIgna‘M?
/ARl / / |
Relinqlui.shued _by: }ngnﬂ!urey ’ Day Recealved b)t: (Signaly, Aelinquished Vnag?) D/alrﬂme | Racelvagrﬂy: (Signk/
Relinquished by: ‘-ng?,(; atalTIme Received lo boralo D;bélTh‘w!d,‘ ;“1 ‘- ; / -
REMARKS: / / / / : 5% ____m.....—--——-—__=_.—-—~= 500 W. Wood Street
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: CHAIN OF CUSTODY RECORD
4337 |

PROS. NO. PROJECT NAME . R T\; A
7k ﬁdé ¥, éo/ "o & /
SAMPLERS: (S Tﬁggﬁs %%QJ §J“
g/% / // Ugsetoh 'Pucé({ k Q 3\} REMARKS
vy ' SAMPLE Locmou /%}'
| Aud¥2] 34 2 * W7 107 0.l Melbovrae
—1C - 5{?? 52?’?73*% 2.1 D B3 akew il
s R eI 2 2ESY) Y 0.2 [Zovy e GRS )
R S Y A i H— br
G 2 A TTI X =t
e~ [ 3apys2 el TR . ﬁ’mo/ce;/ 2‘/&‘ ‘3“#5 al
" PR 04 e
. Ay 2j3pep2 o7laf 2.2 B JAoUnUe, P
C— 91!@4.2700 11799 0.9 Quivcy — o, AT A
i Y7759 ). ) VA e
Qe 47V 47177 .1 i Qewey — [la. GHS
(22 [2bsfel 1957 VT /B 0.1 B'r“lger* — 'f;/w,/ﬁ%’é i
C -3 |3pdfityzi0 47787 /.5 | Sifyer %@rwq{“f'/m AR
CA- 3/27&2, 47793 0. X anyyrnd
C~[r4a8:50 479 0.1 [elbourve. = F7a(sHE
C-S |Fkipy . 797 1y o1 /e [ hournue
Rellngyished by/(signaty. Cate / Time Recgiyed by: (Sigpafrejl/ '17 2 Relinquished by: {ngnaiqm) Dale / Tim Recalvad by: (SigraTore)
DA ] e e T G v
mq7db (Srgnaruy ?ﬁd Recveivedby:rsm Relmqulsha/dfy} /baiu!Tlmu Recukm/mmuﬁj}
Relinguished by: rS:unaere/f i 7: Recelved IOW D s / Time _“. ’ / /P-V /
REHARIS: / / / 4 l“‘% 500 W. Wond Steant

L



Table of Carbon Concentration for Method 25.
Samples collected by Cubix Corp. at Florida

Gas & Trans on 3/24/92 and reported on 4/29/92.
i Carbon Concentration i
i i { Total i Total i Conden-— i Noncon- I
| | i i | sible 'densible |
| |Sample - (Mc) I (C) | (Ccm) | (Ctm) ‘
| Source 'Run ID # ,(mg/dscm)' (ppmv) | (ppmv) l ( ppmv) ‘
| | ol 1 ! | l
{ PERRY {C—l { 480.3 { 962.0 { 923.0 { 39.0 I
, STATION | | | | | |
‘ ‘C—2 I 97.0 | 194.3 ‘ 154.7 | 39.6 |
: 1C—3 } 105.4 ! 211.0 { 177.1 l 33.9 {
| | 1 1 | | 1

Compiled By: u/ifj7z/~bj7 t}fz on: S-/-JA

/
// Page 1
=S7¢

Approved By:

*

Sample leaked during preparation, which could
cause high results.

!

.iiih

i
IJ
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Job No. 8160 Plant: Florida Gas & Trans.

Client Cubix Sample Loc. Perry Station
Disk/File 8160P (In/Out) Centroid
Page No. 2 Date 3/28/92
Preliminary Data——--————--—-——-—-—==~—r————m————— = ——— -
Run No. c-1 c-2 c-3
Tank No. 47114 4T921 4781
Trap No. X10 X13 Cl0
Tank Volume V(cc) 4272 4255 4265
Field Data-——---———==~——mmeer- e m e m
PTI (mm Hg) =717 -673 -688
TTI (F) 62 64 65
PbI (mm He) 754 754 754
PT (mm Hg) -64 -8 -48
TT (F) 62 63 65
Pb (mm Hg) 754 754 753
Noncondensible Organics--------—~——————w————=———————-
PT(Lab) (mm Hg) -60 -58 -82
TT(Lab) (F) 77 77 77
Pb(Lab) (mm Hg) 742 742 743
PTF (mm Hg) 920 915 922
TTF (F) 77 77 77
PbF (mm Hg) 742 741 743
Ba (ppmv C) 0.2 0.1 0.2
Ctm 1 (ppmv C) 17.3 16.8 14.8
Ctm 2 (ppmv C) 15.4 16.5 12.8
ctm 3 (ppmv C) 15.2 16.0 12.9
Avg. Ctm (ppmv C) 16.0 16.4 13.5
RSD Ctm (%) 7.3 2.5 8.3
Condensible Organics=---——-—-—-—--—~—=————==——————————————
ICV Tank No. 4T141 4T215 4T113
ICV Tank, Vv (cc) 4041 3994 4265
PFI (mm Hg) -732 -732 =734
TFI (F) 77 77 77
PbFI (mm Hg} 742 741 743
PF (mm Hg) 920 920 922
TF (F) 77 77 77
PbFE (mm Hg) 742 741 743
Bt {ppmv C) 2.5 1.8 6.6
Ccm 1 (ppv C) 392.9 69.9 77.1
Ccm 2 (ppmv C) 403.6 69.7 75.0
Ccm 3 (ppmv C) 394.2 69.1 76.3
Avg. Ccm (ppmv C) 396.9 69.6 76.1
RSD Ccm (%) 1.5 0.6 1.4
Total Gaseous Nonmethane Organics (TGNMO) ==
Vs (cc) 3714 3761 3608
Dil. Factor (Non) 2.474 2.425 2.547
Dil. Factor (Con) 2.340 2.283 2.547
ct (ppmv C) 39.0 39.6 33.9
cc (ppmv C) 923.0 154.7 177.1
Ct+Cc= C  (ppmv C) 962.0 194.3 211.0
Mc (mg C/dscm) 480.3 57.0 105.4
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APPENDIX B:
EXAMPLE CALCULATIONS



MOISTURE CONTENT
refers to test run C-1

Vi initial dry gas meter reading = 656.795 ft3
Va final dry gas meter reading = 678.805 ft3
Vnet = total gas sample volume collected (ft3)
V2-Vy ‘

= 678.805 - 656.795 = 22.01 ft3

I u

M1 = initial weight of impinger train = 2488.5 g

M2 final weight of impinger train 25118 g
MWC = total weight gain of all impingers (g)

= My - Mj = 2511.8 - 2488.5

= 233¢g
Kd = dry gas meter factor (unitless) = 0.9904

Veorrected = Vnet X Kg = x
= 22.01 x 0.9904 = 21.799 {t3.

1.335 liters weighs 1 gram at standard conditions
499 .4 = Gas constant
Ppar = barometric pressure {in Hg) = 29.67
T = temperature of gas DGM (Fo) = 86

Fw = moisture fraction by volume

volume H20 collected in impingers
= vol. H2O collected + volume gas dry gas collected

MWC x 1.335
=(MWC x 1.335 ) + ((( Vcor X Ppar ) / (T +460)) x 499.4)

= (23.3 x 1.335)
(23.3 x 1.335) + (((21.799 x 29.67) / (86 + 460)) x 499.4)

= .05 moisture



MOLECULAR WEIGHT
refers to test run C-1

MWH,0 = molecular wt of Hy0 = 18 Ib/Ib-mole
MW c0; = molecular wt of CO; = 44 Ib/Ib-mole
MW@, =molecular wt of O = 32 Ib/Ib-mole
MWN: =molecular wt of N =28 Ib/Ib-mole
Cco: = concentration of CO; = 3.0 (from Orsat)

Cos = concentration of Oz = 16.0(from Orsat)
CNa = concentration of N2 = 1-(Cco2 +Co,) = 0..81
Fw = moisture fraction = 0.05

Fq = dry gas fraction = 1 - Fw = 0.95

MW = molecular weight of stack gas (Ib/lb-mole)
= wtof H2O + wt. of CO2 + wt. of 02 + wt. of N»

= (MWH0 x Fw )+ (Fq x (MWc0, x Ccoy) + (MW02 x Coz) +H(MWN; x CN2)))
= (18 x 0.05) + (0.95 x ((44 x 0.03)+(32 x 0.16) + (28 x 0.81))
= 28.56 Ib/Ib-mole




STACK GAS VELOCITY AND FLOW RATE
refers to test run C-1

Kp = pitot tube factor = .84

AP = pressure difference in stack as measured (in. H20)
(VAP)avg = average of square root of AP's = 1.1011

Ts = stack temperature = 526 Fe = 986 Re

Py = atmospheric pressure (in Hg) = 29.67°

Py = stack static pressure (in. HoO) = -0.7

Ps = absolute stack pressure

=Py + (Pg x .0735 inHg /in.H20 ) = 29.6186 in. Hg
V = stack velocity (ft/min)
=5128 x Kp x (WAP)avg x V(Ts/(Ps x MW))

= 5128.8 x .84 x 1.1011 x V(986/ ( 29.6186 x 28.56 )
= 5121 ft/min

Q. = stack flow rate (ft3/min)
=V x A, where A= area of stack = 6.31 ft2
= 5121 x 6.31 = 32300 ft3/min

Qd= stack flow rate on dry basis at standard conditions (SCFH)
= Qa x1059x (Ps/Ts) x Fd
= 32300 x 1059 x (29.6186/ 986) x 0.95
= 9.76 x 105 SCFH




FLOW RATE DETERMINATION BY F-FACTOR (EPA Method 19)
refers to test run C-1

Qr = fuel flow = 28025 SCF/hr

FpTU = heating value of gas = 1028 BTU/SCF

F = O F factor = 8636 SCFYMMBTU

Co> = concentration of Oz = 16.05 %(from analyzer)

Qd = stack flow rate on dry basis at standard conditions (SCFH)
=Qrx FeTu x 10-6 x F x 20.9/ (20.9 - Co2)
.=28025 x 1028 x 10-6 x 8636 x 20.9 / (20.9 - 16.05)
= 1.07x 106 SCFH

With CO2 F-factor (i.e. F=1023), same calculation is used except for
final term......
Qd =0Qf xFeTu x 106 x F x 100/CC02
= 28025 x 1029 x 10-6 x 1023 x 100/2.92
= 1.01 x 106 SCFH
* For calculation of f-factor and heating value of fuels, see Appendix H.



MASS EMISSION RATES
refers to test run C-1

NOx = concentration of NOx = 72 ppmv
CO = observed concentration of CO = 110 ppmv
VOC = observed concentration via EPA Method 25 and 18
= 50.7 ppmv
1 SCFNOx =11.94 x 108 Ibs
1SCFCO =7.26 x108Ibs
1 SCF Ci(methane) = 4.15 x 10-8 Ibs
Qd = stack flow rate = 6.00 x 105 SCFH
ENOx = mass emission rate of NOx (Ib/hr)
=NOx x Qd x 11.94 x 108
ENox= 72x976x 105x 11.94 x 10-8

Enox= 8.4 Ib/hr
Eco = 7.8 Ib/hr
Evoc= 2.2 Ib/hr

HP = engine horsepower = 3980 hp
454 g =1.01b

ENOx (g/hp-hr)= ENOx x 454 / HP
= 8.4 x 454 /3980
ENOx (g/bp-hr)= 0.96 g/hp-hr
Eco (g/mp-hry= 0.89 g/hp-hr
Evoc (g/hp-hr)= 0.25 g/hp-hr




k Flow R vig A rbon lance Meth
Refers to Test Run #C-1

CO + THC (as C1) + CO2
(110 + 800) /10000 +2.92 = 3.01 %

Qf = fuel flow = 28025 SCF/hr
Cf = carbon content of fuel (from fuel analysis) = 1.029
Ce = exhaust gas carbon content

Q = stack flow rate

Qf x Cfx 100/ Ce

28025 x 1.029 x 100/ 3.01
9.58 x 105 SCFH

LI T |




2 Emission R from Fuel Analysi
Refers to Test Run #C-1

S = sulfur content of fuel = <0.059 grains/100 DSCF
7000 grains = 1.0 Ib
Qf = 28025 SCF/hr
SO2 = mass emission rate of SO2
S /100 /7000 x Qs
<.059 /100 / 7000 x 28025
= <0.0024 Ibs/hr




Moisture Content via Stoichiometry
Refers to test run #1

H = Ambient humidity (via psychrometer) = 0.0068 Ib/Ib air
02 = Q2 concentration in stack = 16.05%
F = wet basis Q2 F-factor (from fuel calcs)
= 10641 DSCF/MMBTU
FW = moisture F-factor = 2005 SCF of HZO/MMBTU
CM = combustion moisture % at 0% O2
Fw/Fx 100 = 2005 /10641 x 100
18.84 %

Fw = moisture content

(CM x (20.9 - 02)/20.9) + (H x 64.3)

(18.84 x (20.9 - 16.05)/20.9) + (.0068 x 64.3)
4,81 %

Hunu




APPENDIX C:
QUALITY ASSURANCE ACTIVITIES
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Gaseous Emission QA Worksheet

CERTIFIED GAS (INITIAL CALIBRATION ZERO and SPAN ZERO and SPAN ZERO and SPAN
GASEQUS INPUT & LINEARITY CHECK | TEST |CALIBRATION CHECK] TEST |CALIBRATION CHECK| TEST |CALIBRATION CHECK
EMISSION|Concentrationl Target Initial Difference RUN Final Dnift RUN Final Drift RUN Final Drift
(% or ppm) |(% Chart) (% Chart) | (% Chart) C-1 (% Chart) | (% Chart) C-2 (% Chart) | (% Chart) C-3 (% Chart) | (% Chart)
NOx Avg. ppm Ave.ppm| . Avg. ppm
zero 0.0 2.0 2.0 0.0 72.0 2.0 0.0 82.0 2.0 0.0 74.0 0.0 0.0
low 157.7 17.8 17.8 0.0 % Chart % Chart % Chart
mid 406.4 42.6 42.3 -0.3 38.0 80.5 0.0 43.0 81.0 0.5 39.0 81.0 0.5
high 888.1 90.8 5917 0.9 ‘
full scale 1000.0 200.0 200.0 200.0
02 Aveg.ppm Avg. ppm| - Avg, %
Zero 0.0 10.0 10.0 0.0 16.05 10.0 0.0 16.03 10.0 0.0 16.00 10.0 0.0
low 3.99 26.0 26.0 0.0 % Chart % Chart | ~ % Chart
mid 7.98 41.9 42.2 -0.1 74.2 82.3 0.7 74.1 82.3 0.7 74.0 82.3 0.7
high 17.90 31.6 82.3 0.7 '
full scale 25.0 25.0 25 25
CO Avg. ppm Avg. ppm Avg. ppm
Zero 0.0 5.0 5.0 0.0 110.0 5.0 0.0 110.0 5.0 0.0 113.0 5.0 0.0
low 150.0 20.0 20.1 0.1 % Chart % Chart % Chart
mid 401.0 45.1 45.9 0.8 27.0 85.5 0.3 27.0 85.5 0.3 27.6 85.5 0.3
high 918.0 96.8 96.8 0.0
full scale 1000.0 500.0 500 500
cO2 Avg. ppm Avg. ppm Avg. %
ZEro 0.0 2.0 2.0 0.0 2.92 2.0 0.0 2.92 2.0 0.0 292 2.0 0.0
low 0.0 % Chart % Chart % Chart
mid 7.99 42.0 40.8 0.0 75.0 75.0 75.0
high 17.99 92.0 91.6 -0.3 81.0 -0.5 31.0 -0.5 80.5 -1.0
full scale 20.0 4.0 4 4
THC Avg, ppm Avg. ppm | Avg. ppm
Zero 0.0 5.0 5.0 0.0 800.0 10.0 5.0 700.0 10.0 5.0 725.0 10.0 5.0
low -~ 80.0 13.0 13.0 0.0 % Chart % Chart % Chart
mid 395.0 44.5 43.3 -1.2 21.0 19.0 19.5
high 823.0 87.3 88.5 1.2 85.0 0.0 85.0 0.0 85.0 0.0
full scale 1000.0 5000.0 5000 5000

Testing by Cubix Corporation




T/t | CO, HAmypry p A
Continous Emission Analyzer
Interference Response Tests
Date:_ 1/16 /72
Technician: /=
Analyzer Type: C.@)_
Analyzer Model:__ g gAus uZX 140
Serial Number:_ o)yl TEZ BL/ T
Analyzer Test Range: O- 1
Test Gas Analyzer Response Response

Type Gas Concentration  Concentration % of Range Ratio

: &

O LG) 4 Dy~ &S

S O nGg <P A %42 B
OK 29- 1 < 162./0 _L > S
ROy £35 £ .02 A.f:




TR Os Auncor s n

Continous Emission Analyzer
Interference Response Tests

Date:___ i//é/%z

Technician: L =

Analyzer Type: SEAVOMEX ©Oi AxAL2ER

Analyzer Model: |- 2>
Serial Number: oly 20 el (271
Analyzer Test Range: P19

Test Gas Analyzer Response

Type Gas Concentration Concentration % of Range

CO U ppx < O05% £-5

503 S48 Jda £ .00 % % C_;

C . LA | Y R

M, ELE g0 £ .00 <. ¢~

Response
Ratio



Continous Emission Analyzer
Interference Response Tests

Date: . /B/%Y%

Technician: fk,@é//ﬁﬁ

H%.J 5’7\/}?0/41#4]1#/

Analyzer Type:
Analyzer Model:_ fode/ 23 ba< Klier lormiation A«,x//,zz-r

Serial Number: {//?“23_5"26-2/0
Analyzer Test Range: D—Z%pm/

Analyzer Response Response
Concentration % of Range Ratio

ey :

0.0 M o

). D ; YT "y
0,2 [ *.c-,awl/-o.o;g} Pf%l
0.3 [ ~0:014 /0. 190 '
.Y | €O fnpusty 7
0.9 ’I D.002
0.4 0.0001 |, ;
D, 2 } oo [T ‘/ff/f'f,
b, Y 4 0.002

Test Gas
Type Gas Concentration
Al'/' (D Fore
501/-’)‘— L/:/\'/f;.??'
Cofvs_ J27/R %
(!{-_’/U:“ ) 2/ 75’/3 7u
Aie -D"L
MOx 176 20mv
MOy ETEY )
£0, YO bpry
Peygure -2"{0150?%'/
7 17

4// in#rz@m/ P 21

] i
o2 5o
t._) L/



DATE OF TEST

ANALYZER TYPE

-
\.
3

; /

/

TEST 'GAS TYPE

INTERFERENCE RESPONBE TEST

CTAN 2O, (992~

=== Ther:no Richard A. Curran
TE

Eiectson Regional Sales Manager
CORPORATION )

T 7

Environmenlal Instruments Division

108 South Street
Hopkinton, Massachusetits 01748
{617} 435-5321

/O BB S KA 0-18F  SERIAL NO. .155“’1‘?“7‘5'.["_/ g <

Co

COo,

C&i

Y,

s Y

CONCENTRATION PPM

0

Lo/

sox

Ed

.?agij

ANALYZER
QUTPUT RESPONSE $ OF SPAN

< ./ PPrr <’

S L <7
L /Pory N/
<. 10y <7




Instrumental Analysis
Quality Assurance Data

Date: __ 3 - 20~ 1%
Plant: < E&T Per 1y
Technician; __ M E TS

NOx Analyzer: NO2 to NO Converter Efficiency Test

NO Caiibration Gaszﬂppm
Dilutent Gas: Air (20.9% oxvgen)

NOx % Decrease NO
Concentration from tnitial Concentration
(ppm) Concentration {ppm)
Initial Concentration -2 AR /29
10 minute Concentration 1 395 &. 36 97257
20 minute Concentration 13 _ [ 7% 7l &7
30 minute Concentration ._ (3¢5 1. 8% 7% S~

Sampling System Bias Check

Calibration  Full Direct Thru-Probe System

Gas Scate Calibration Sample System Calibration

Concentration Span Response  Response Bias
Analysis (ppm) {ppm) (opm) (ppm) (% of Span)

ZeroGas 8887 _aeeb— €847
NOX 868! _1wo B8 _ €8% -0.9%

202 -
T3 < D OO P00 369 O WO — 0.4 O/o

% Calibration Bias = {Thru-Probe Responss) - (Direct Calibration Responss) X 100 %
Full Scale Span

WK MMATC. Criimtbimm mar CDA BMabbnd S0 L AN DY G Aememmedio AN




APPENDIX D:
CALIBRATION CERTIFICATIONS




\‘!)( i w\—/ l-/ R R R TP R PRV VLS g T VLWL NG a8 NEET D 8CIINOI0YY, o, ) “ . . .
‘ . : L Uur Prn |ct I b ~..520006
E 1ﬂ_2§9“(_;QMBERMERE STREET, TROY, MICHIGAN 48084 (313) 589-2950 j L,
RSN S YourPD. e oot
Custoser

EUBIX CORPBRATIUH BRI

- {713 FORT VIEN ROAD -

AUSTIN, TX, 78704 ° Certified Per Traceability
T, Protecol 1 1

P4t 1t CERTIFICATE OF ANALYSIS - EPA PROTOCOL BASES o ¢ '
PERFORNED ACCORDINB TO SECTION 3.0.4 '

) E:plrltlnn Dlte 1 8 18 72

Procedure § Bl ‘ Cylindlr Nulhlr AAL-9912

. Flled  PORZIA + Cylinder Pressure . 1900 psig
Certified Accuracy 1 X% HBS Traceable SR '
REFERENCE §TD BAS nunuzsn
o s i i PN (R ‘
: i SRN & CYLINDER : % .o LASTICALIBRA- . SN
COKPONENT i .CONC. | {CRH B} NUMBER CONC. | BAKE/HODEL ") " TION DATE. ARALYTICAL PRINCIPLE
_________________ 1 meemen me——— ST O SO o S, i
A ! . s ; ":I Vo - 1-‘6"-' -t '
NITRIC OXIDE ' 1685 ARL-9851 236,0 PPR 1 BECKHAN . 12-71*-90'-;{ 1h . - THENILUNINESCENCE
I BNISY AAL-144B4 ooty 145,3 PPN} <, 9514 {-.:5':-_‘-;}3 ,%g B LAY
i, YY1 ALN: 003523‘ } "*’“‘3? .28 PPH‘ ' o 5 t‘? ,;gt' 5 et
BALAMCE GHS 1 NITROGEN f%ﬂ S A
. rlgm "é!m-:.‘.'-“- " iy
HITROGEN DIOXIDE m PPN T Y o

[ IR S
IIIIIlIIIllIIIIIBll'I.IH.I‘lIIIIIII'IIll"llIIIIIIII'll'll‘l'IllI'Ill!llIllllllIIII'llIlﬂHBIIHIIIIB'B‘III.II!IIIlllllllllllllIﬂlllI!lillllll'lll.ll‘l'llll‘lll.IlllllIlllllllllllll

i

cl‘

DATE 1 2:1- 91!, % Py SECOND AMALYRIS

v

FIRST ANALYBIS i, DATE 1 2-18-91 I} CALIBRATION CURVE 2 nd DEGREE

. ™ m t ¥ meuamas e et ——————————————

IERD | TEBT I, REFERENCE ‘fﬂr om0 vest ! REFERENCE i\ GRM B CONC. ,BPLIT DVM . FITTED PERCENT

6AS | BAS  REBULTB } - 6AS SULTS + 8A3 | GA9 RESULTE | 848 REBULTS 1 (CRN #) PPN~ PT (X) (a¥) VALUE  ERROR
(a¥) | {aV}) PP} . CONC, () PPE ¢ (V)] (aV) PPY .}  COAC. {a¥} PPN 4 -

e ERERE SRR R L R m--= mee- M 1885 23A,0 100 BOL00  236.0 -0.00

0,00 § 53,30 157.4 ) 23,0 PPM 80.00 236.0 ¢ 0,00 ;| 53,50 138.0 | 236.0 PPH BO.0O 23,0 ) 7.4 89 70.50 2081 0.23

0,00 | 53,30 1574 ) . 80.00 236,00 ¢+ 0,00 | 53,50 158.0 80,00 2360 1) 45,3 82 49.00 1431 0,47

0.00 § 3330 1874 | © 8000 236,0 ¢ 0,00 ! 53,50 158.0 80,00 236,011 1684 97,28 41 3500 9.4 0.2

: P + 70,00 1 34,10 KOX 159.8 | " 0.0000 0 0,00 0.0000 0,00

: + " 0 0,00 .00

CALCULATED 18574 ¢ CALCULATED 158.0 " 0 0.00 0.0

RESULTS 1874 ' ¢ ~ RESULTS 158.0 R

LT R + ~ 158.0 £59.8 PPN NOX i EBB4 97,28 LON 3300 - 9754 0.27

------ RO + s-em-- T R R

AVERAGE 1 157.{ PPH_:U:‘- + AVERABE 1 158.0 PPN i 1685 momau 80.00 2360 -0.00

- ¥ 1l a ok ko obhmm oo m e m - wm e

! BNIS - EAS MANUFACTURER'S [NTERMAL coMiNBRDy of i Companmmvhm&?gﬁwkﬁ-mhmwmm thedtpf bovs Gfmblnzw! G%gﬂ/ﬁo |




"‘}i J(.«ull JIJCLICFl.l‘y UAdCH Scott Environmental Technology, Inc.

Shipped Froa ! Scott Hichigan
1290 COMBERMERE STREET, TROY, MICHIGAN 48084  (313) 689-2950 ' © - Qur Froject ¥ 1 5322291

Lor P.0. B¢ 92 0600
Customer ¢

CUBIY CORPORATION . 444 CERTIFICALE GF AHALYSIS - EFM FROTULOL GASES 4 ¢ 1) Expiration Date ¢ 7-21-93
9225 LOCKHART HWY | J FERFORSGER, ACEARDING T0 SECTICY 3.0.4 : :
‘RUSTIN TX 78747 fertified Fer {raceabifity ' Frocedure ¥ G Cylinder Humber :'AAL5L12
: Froterel 3.1 : '
" File ¥ FO-2143 Cylinder Pressure 1990 osig
'_” Lertilied Aconracy 1 % NFS traceable .
TRnURnuannRAETRTO IR ' ' ~ bef | Cosponents)
i . o e :
ARALYLED CYLINDER ! REFEREMNCE §T# lN-STR'J}-.\Hg?iJI_IMI-UN
' ) Y : : T
CERTIFIED ! SRH A .~ CiLINDER tot T Te 0 LAST CALIBRA- _
CONPONENT CONC. t (CRHE) HUNGER e, o WSTR/MOIEL/SERIAL B TION.DATEY ANALYTICAL fnmclm
.................. . emmmssmm——— } r—————— ——im————— -_..--.1--.'...'. : -.--':-------..--.—--—--. ---:-------'-E- " P N LR LR Lt
METRIC OX1DE , WL A PPN 1 1487 ALH-01 486317535 5 m o s JRTRTUR LS CHEHTLURINESCENCE
: e 1685 ALH-008700 B3 L S i o
: o S : ,,-Un oa»am ) . j
EALANCE GAS 1 HITROGEN, t {z' L R N A ' ' )
TG T T o Tk . : =
NITROGEN D10XIDE 0,00 PP { FROH sccurm RHALYSIS ) oy SR ~\
=:!l==ﬂIBl=x=:lt:Illk:ﬂ?/lllnllllﬂll::::l::il!_-l=-==!==t=n-= s-::::al.lnz z-:"l=1=::=:—r::“:‘::::n:nz-.::::—.:::::===:=====:nz:-.-:u-:::z:::::a::==n==|====|========q=========:======::
k 4 i ||
FIRST ANALYSIS DATE 1 1-15-92 ‘¢ SECOND AALTSIS : WIE ;1272 1! CALIBRATION CURVE 1 ST DEGREE
ur ¥ ” ............................................
IER0 | TEST ! REFERENCE +OIER0 L TEST ‘ FEFERENCE ¢V SRM ) CONC. SPLET  OYN. FITTED PERCEMT
645 | GAS RESUL1S ! BAS AESULTS ¢ BAS 1 GAS REGULIS | GAS RESULTS 1 (CRM %1 #PH PT (1) ({sY) VALUE  ERROR
(a4 ! (av] PPH | CONC, {a¥) PRE v e LR DML (a¥) 2 T
L YT IR R R R I I I R S ces e eewatD lbBAE 985.5 100 96.50 9655  €.00
0,00 | 40.70 4059 | 945.5 FPH 96,59 9855 4 0 ! A0LAD W5.d L 965.5 MR §E.30 965.5 1) 748.0 77 75.00 7503 0,30
0.00 | 40.70 £06.9 95.50 95,5+ 0,00 1 d0.6n 033 96,50 ISR 395.0 41 3%.60  395.9 0.2
0,00 | 40.70 4089 96,50 - RS+ 0,00 ) A0k wE3 24.5) 965.5 10 1e8s 2503 26280 7507 .16
: : ' tO0.00 ¢ ADBONDY AUSF " ; 0000 0,00
. y b " 0.0000 6.0
_ CALCULATED nM/ p AN CALCULATED 405, 7 ' 0.06 .00
RESULTS 408, = BT T RESULIS 4w e
1089 - ' SRR O 95,9 405,7 FEH MDY ¥ 250.7 0.1
...... o ' P L ' " - s e m e mEmomeEm . e .= ===
AVERAGE 1 408.9 PPA ' ¢ | OAVERAGE : 4059 FFH ’ 965.5 ¢ 00
' ' T I
‘::Iﬂlllllﬂ!tll:l!llllllllll=:=I=B=SE==B==I‘=:‘==2:==!l::lE!E:E::!::t-":""" L Cre PR RS TR CIANICNSESOSEEESSTAIIREISY EIRCSRE=ETE=I=IIZIESE SSRCUESREIESSICSSIRTIRISITASES

= : [
v The only liability of this Company for gas which fails compl’ﬁ?@%yd‘ d}:ll be rephcoment thereof by the Company without ex cou{L/ /) //S
e e e s P W fimrrnond Ty s )



[ | L -

1290 COMBERMERE STREET, TROY, MICHIGAN 48084

Custoaer
CUBTY CORPORATION
1713 FORT VIEW ROAD
AUSTIH, TX, 78704

FHETH R TR R R EI T F

FHAEREE R SRR T E R A S R R 1

(313) 589-2950

44 ¥« CERTIFICATE OF AMALYSES - EPA FROTQCOL GASES ¥ & & &

PERFORHED ACCORDING TQ SECTION J.0.4
Certified Per Traceabillty Procedure § 6!
Fratacal |
’ File d POBEYY

Certified Accuracy 1 & MBS Tracestle

Ule rFpupiey i i fhut
Your P.O. } ¢ S0347
Expiration Bate : 7-26-92

Cylinder Musber @ ALH-01b031

1900 psig

Cylinder Pressure

]
ANALY2ED. CYLINDER ' REFERENCE STD INBTRUHEHTAHON
1 , {
CERTIFIED &+ SRH 2 CYLINDER - ! Lk LAST QALIBRA- :

CONPONENT CONC. t (CRHY)  NUHBER CONC. : lNSIRIHDDEL(SERIAL i, IIDH DATE ANALYTICAL PRINCIPLE
.............................. i ————— ——em—— ————m————— ‘ mmmmmrem— s e ———— ——mm—ma———— - o e e o
RITRIC OXIDE BBA. 1 PPH 1 2831 FF-18173 2854 PP BEtK_n_an-'ism\ l-a-ﬂ_ Vi CHEHILUNINESCENCE

| t GNIGE fiA-6840 IR 2 R Y AR
) t . ‘\“'i I ki \ ?’H“’ {: 1’;»)
BALANCE 8AS 1 NITROBEN ' ”v s‘eﬁ...:";’ s

NITROGEN DIOXIDE

\‘ [ VI Rt . 'an. u
5.62 FPH { FRON smoup “ANALYSIS) : sy Y \,

i f

1 R ; ‘wié, ! _
FIRST ANALYS1S “DATE ¢ -21- 91 Y L”ﬁt. SECOND YANALYSIS BATE ¢ F-28-91 | CALIBRATION CURVE I st DEGREE
: i ?47{19 By ‘ - T p— e ———— —
JERD |  TEST | ... REFERENCE L g \;f‘ iERD I TEST ! REFERENCE il ° SRH B COMC. SPLIT DVH FIVIED PERCEMT
EAS |  GAS RESULTS | BAS REQUI;TS + 6A5 | GAS RESHLTS § GAS RESULTS {1 [CRH @) PPH PT {X} ({a¥) VALLE ERROR
(a¥) | {a¥) PPH | COKC. (aV) PFH ool L eV CPFH 1 LONWC, taV) PPN "o - et Rty
T T M meean e ---- ===~ {0 2631 2854 {00 98.00 2834 0.00
¢.00 | 30.30 T B8Y. ! 2854 PPH 98.00 WS4+ 000 1 30,40 884,60 | 2854 PPH 98,00 7 1834 || 1428 . 50 49.00 1428 -0.00
0.00 | 30.30 B85 | 78,00 2854+ 0.0 | 0,40 BBA.L & 98.00 i I 9716 JOINI0 9852 -0.4b
0.00 !- J30.30 g8g.3 | 98, 00 2854 ¢+ 000 1 X040 pRs.b 98.00 2854 1l 489,0  }7 14,80  4%0.8- 0,38
I ! t.0.00 | 30,40 NOX B%2.5 | I 0,0000 - 0 " 0.00  0.0000 0,00
t I 0 0.0000 0,00
CALCULATED - 869.3 o4 CALCULATED 4.6 [ 0 0.00  0.00
RESULTS 889.3 t RESHLTS BB&. & R I
689.3- t _ -BRb.b B92.5 PPH HOY "M beBAE 4B9.0 LON 16,80  490.8  0.38
© eeaa-a ) + R 1] = e e e m e e m i am oo
AVERABE 1 BBY.3 PPH 1 AVERAGE :  BBL.& PFH WA 970,46 GHIST 33.10  955.2 -0.46
' + PV

1 BXIS - BAS HAHUFAETURER '3 INTERNAL STANDARD

Ths only liabillty of this Company for gas whlc

/Ld(/b{/d m\r “gproved By ¢
Iails to comply with thia analysis shall be replacement thereof by the Comp




FAX: 713-644-0244

Scott SpeClalty GaSeS, INC. rudiiE: 7158449550

3714 LAPAS DRIVE, HOUSTON, TEXAS 77023

6/03/91

———.....——————-—-—-———————————-.-—..-o_——-—-..-._———-————————_————————“-——————n——————-———“—

CUBIX CORPORAT | ON PROJECT #: 04-11057
9225 LOCKHART o : _ PO %: 91105
AUSTIN | TX 78747-0000 R
KEVUN JANCK -

CYLINDER #: ALMOOBE21 -~ ANALYTICAL ACCURACY: +-1%

' : S REQUESTED ANALYSIS 1

COMPONENT  CONCENTRAT | ON ( MOLES) U/M
ON MONOX | DE . 150.0  PPM 150. PPM
ANE 80.0 - PPM 79.7  PPM
OGEN | . BALANCE BALANCE

n

ANALYTICAL METHOD: GRAV.MASTER GAS

DATE OF ANALYS|S: 6

ANALYST:

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOQIS
SCUTH PLAINFIELD, NEW JERSEY/ FREMQONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS 7 LONGMONT, COLORADO
BOSTON, MASSACHUSETTS / BATON ROUGE. LOUISIANA



Scott Specialty Gases, Inc.

3714 LAPAS DRIVE., HOUSTON, TX 77023-0000 10717 /91
PHONE: 713-644-34820 FAX:713-6434-0244
CUBIX CORPORATION FROJECT #: 04-13936
225 LOCKRART HWY : PO Z: 910523
AUSTIN - TX  78747-0000
CYL INDER ®: AALI30E ANALYT I CAL ACCURACY: +-1%
' REQUESTED ANALYS1S 1
COMPONENT CONCENTRAT | ON { MGLES) U/M
{BON MONOX | DE 400.0 PEM 401, PFM
THANE 400.0 PPM 335. PEM
rROGEN EALANCE BALANCE s

ANALYTICAL METHOD: ACUBLEND MASTEFR

DATE OF/WaN

ANALYST: APFROVED BY:

PLUMSTEADVILLE, PENNSYLVANMIA ! TROY, MICHIGAN f HOUSTON, TEXAS / DURHAM, NORTH C.
\ X ) AROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA [ WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORAGO
BATON AOUGE, LOUISIANA '



. SCOtt SpeCialty C]ases Scott Environmental Techanzil‘\::;?:‘n::f. )

3714 LAPAS DRIVE, HOUSTON, TEXAS 77023, (713) 644-4820. FAX §44-0244

inS-
}‘G

15
| Date: _MARCH 1, 1990
CUBIX CORPORATION '; Qur Project No.: 0403425
P.0. BOX 5083 - ) ' ' Your P.O. No.: 90035

AUSTIN, TX. 78763

Séntlemen: _
Thank you for choosing Scott tor your Speciaity Cas needs. The analyses for the gases ordered,asreported
3y aur laboratory, are listed below. Resuits are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical Analytical
Cyl No. AAL17750 . Accuracy 1% Cyl No. Accuracy
Component W7 Concentration Component Concentration
CARBON MONOXTIDE 4000 PPM
METHANE - 4000 PPM
NITROGEN BATANCE
NBS TRACEABLE BY WEIGHT °
Analytical Analytical
Cyl No. Accuracy — Cyl No. Accuracy
Component ' ~ Concentration Component Concentration

Analyst Jw;ﬂ/‘ ,Zwmyﬂ} - Approved By

The only lability of this Campany for gas which fails eomply with (his analysia shail be replacement therend by the company withaut extra cost.

CERTIFIED REFERENCE MATERIALS EPA PROTOCOL GASES
ACUBLEND™ CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES

TROY. MICHIGAN 7 SAN BERNARDING, CALIFORANIA / HOUSTON, TEXAS / BATON ROUGE. LOVISIANA 7 AUSTIN, TEXAS
SOUTH PLAINFIELD. NEW JERSEY / FREMOMT. CALIFGRANIA / WAKEFIELD. MASSACHUSETTS / LONGMONT COLORADO




10/31/91 18:02 TT13 8440244 SCOTT HO. doo2

] SéOtf'Specialty Gases, Inc.

A714 LABPAS DRIVE, ~OuSTIN, T 77¢C23-CQQo TSS9
PHONE: F!R-82&5-48Z20 FAXR:71353-844-52443

CuBIX CORPORATION _ PROJELY ®: 92-13836

g225 LUCKHART WY ' PO =: DICENS

AUSTiN T CTA TETLI-CNON

A T T —— ——— =t o —— " — S vt " i il s el s s, St e T T " T ] T s el

CYLINDER =: AALI3Z97: ANALYTICAL ACCURACY: +=1%

. FHEQUESTED ANALYSIE 1
CORMPINENT CONCENTRAT : On { MOLES) Usin -
RBON MONOXIDE 410.0 PR 815. PPN
THANE 82G.C e 823 oM
TROGEN BALANCE SALANCE

NCGTES: EXP: 11/82




atheson

Gas Products

‘World Leader in Specialty Gases & Equipment

POST OFFICE BOX 908
LA PORTE, TEXAS 77671 .
TELEPHONE: (713) 471-2544

RECEIVED JAN 1 7 1392
WILSON OXYGEN AND SUPPLY CO.

1-8-92
2801 MONTOPOLIS - Dete 8-3.
AUSTIN, TX 78760 - 104-63230

Our Invoice #
Your P.O. # _ Ok312

Lot No.
Gentlemen: .

Balow are the results of the analys.ts you requested, as reported by our Iaboratory Results are in volume
percent, unless otherwise indicated.

LABORATORY REPORT ON GAS ANALYSIS

| \& V&
' Wixuns req, SX=-23633 ANALYS!S wxrune nea.  SX=23625 ANALYSIS
:ARBON +
) 10X 1DE 3.20% 3,184 * .02 8.00% 7.96% = .«
IXYGEN 18.00% 17.9% £ .02 8.00% 7.98% * .02
IITROGEN BALANCE BALANCE BALANCE BALANCE
&

arx'?tfne rea. SX-23652 ANALYSIS SE'-!-'LI’RE REQL ANALYSIS
-ARBON . —
J1OXIDE 18.00% 17.99% = .02
IXYGEN 4.00% 3.99% *+ .02
{ITROGEN BALANCE BALANCE

Al

ACCERTED BY
_,@-———-.

WILSON OXYGEH ;




METER BOX DRY GAS METER and CRIFICE CALIBRATION

Jata: 8/2/91 Test Mater (D P164240
rev, Calib. Date: 12/27/90 Maka & Modael American Singer
.ocation: 1713 Fortview, Austin, Tx Callbration Factor 0.598

“echnlcian: DHL!JB
Aater No: 1286-3061
“tm. Pressure:

Mater Box Standard Test Meter
Jrifice Meter| Elapsed Starting Ending Starting Ending | Starting | Ending | Starting | Ending Calcuiated Calculated
Setting Time Reading | Reading [Avg. Temp.Avg. Temp| Reading | Reading Avd. TempPAvg. Temp| Meter Factor | AH@ 0.75 SCFM

3H (in. H20}{ (min.) " ft3 13 hial {°F) (ft3) (ft3) {°F) (°F} (Kd) {* H20)
0.50 10.00 43,095 | 47.310 77 86 0.000 4.080 72 72 _0.9821 1.704
1.00 10.00 47.310 | 53.164 86 97 4.080 9.695 72 72 0.9899 1.767
1.50 10.00 53.164 | 60.138 a7 109 9.695 | 16.300 72 73 0.9956 1.880
2.00 10.00 60.138 | €8.398 109 114 °| 16,300 | 23.900 73 73 0.8797 1.868
3.00 10.00 £8.398 | 78.344 114 120 23.900 | 33.287 73 73 t.0121 1.820
4.00 10.00 78.344 | 89.968 120 124 33.287 | 43.872 73 72 0.9834 1.888
Averages: 101 108 73 73 0.9904 1.845

Differential Pressure vs. Flow Rate Calibration Curve Andersen 8§/91

4.500

) /
. 7

Lk e §

T

N

e
8
\

AH (in. H20)

.

1.500 _ /
1.000 —

L i B i

g
8

TT T T

0.20 030 . 0.40 050 0.60 0.70 0.80 0.90 1.00 1.10 120
Flow Rate in SCFM

Testing by Cubix Corporation




Date:
Technician: JB

Calibration pitot tube

Type: std
Size (OD): 1/4"
ID number: 450
Cp (std): 0.99
S-Type pitot tube

Size (OD): 1/4"
ID Number: 107

Pitot Tube Caiibration Sheet

10/22/91

A-Side Calibration
Ap std in H20 Ap s in H20| Cp(s) | DEV

0.640 0.895 0.837 ) 0.002
0.640 0.900 0.835] 0.004
0.635 0.890 0.836} 0.003
0.415 0.575 0.841] 0.002
0.420 0.580 0.842 | 0.003
0.415 0.570 0.845|.0.006
0.210 0.290 0.842 | 0.003
0.205 0.285 0.840 | 0.001
0.205. 0.290 0.832( 0.007

A-Side Averages 0.839}0.003

B-Side Calibration
Ap std in H20 Ap s in H20| Cp(s) | DEV

0.205 0.290 0.832 | 0.003
0.205 0.285 0.8401] 0.004
0.205 0.285 0.840 | 0.004
0.430 0.600 0.838| 0.003
0.435 0.605 0.839] 0.004
0.430 0.605 0.835] 0.001
0.625 0.885 0.83210.003
0.625 0.890 0.830 1} 0.006
0.630 0.890 0.833 | 0.002

B-Side Averages 0.835 0.003

Average DEV =

Cp(s) from Side A - Cp(s) from Side B =

0.003
0.004

must be less < 0.01
must be less < 0.01

Calibrations Performed by Cubix Corporation, Austin, Texas




7;‘41./(1" ) ff}/‘f‘fmc?"cr‘

ALTIMETER SCALE ERROR
N
ne e, 592400 83 | smew.  ZH 909
ALTIMNETER PRESSURE
' TEST TMDICATOR READ~
TZST ICATOR READ= | TEST | IMDICATOR READ- DICATOR READ>-
Fr OT) xsuozs"c PT{FT) | INGS AT + 25°9C | pT (FT) INGS AT +
-1000 [, ' 4,000 ...?5‘5' 30,000
— . m
o0 -2 10,000 S50 35,0
. 000
S00 /S 12,000 -70 40,00
1000 /O 14,000 ~-70 45,000
1560 -5 16,000 § - é‘{, 50,000
5,000
2000 ,_./5 19,000 - ]
3600 ,J{ 20,000 | —clST 66,000
4000 -2 22,000 10,000
80,000
25,000 .
$000 -30 .
BFG/CS102

COMPONENT (P 7z 7 7
. PARTNO. .S 2Z¢4LP-14. .83
SERWAL NO. 4. 509

MFG. __ /T 7E7) WCRKORDER® _A"06 87

[[] overhaw | [[] FRepair E Bench Chack & Test

The Alrcraft Appllanca Idantifled above was ovsrhauled, rapaired, qr
bench testad (ay per block marked} snd Inspectad, In accordancs with
currant Federal Aviation Adminlstration Regulatigns, and s approved {or
return to service, Datalls of this componentarsoniile atifiis repalr statlon.

Ly Hoorrer FEB111992

/4 (7 AUTHORIZED SIGNATURE DATE




TEL—TRU MANUFACTURING. CO.

408 ST. PAUL STREET

ROCHESTER, NY

CERTIFICATE OF CALIBRATION

14605 USA

TEL—TRU ORDER NO. LINE\NUMBER TICKET NO. ORDER REC WK NO.| SHIP BY WK NO.
DA, W\ A | N
CUSTOMER NUMBER CUSTOMER P.0. NO. MANUFACTURING NO.
'a\—wamq;oo O\ A2 " ¥pelc.
QUANTITY ITEM NUMBER DESCRIPT(OI\)
=\ fow\mmaol Eraoan & C Lo Aqf
TOLERANCE OF +1% OF RANGE: THERMOMETERS CALIBRATED AGAINST MASTER
EX. 0-200°F = +2°F PRECISION THERMOMETERS, DIRECTLY TRACEABLE TO
. = MATIONAL BUREAU OF STANDARDS.
CALIBRATING TEMPERATURE
TAG NUMBER —40E~] OF_~50F ZT100E 140 E - T 60F, 7200 (220 1295 Ta00 F"TT55 F
‘ Zagcl A78d Aocl S78d Bocl el Axe| A0ed Aec 04:cl599°C
. 4 %
/ Saxa/00F
0 a
A SoF JooF
3 CSoF VOooF
< -4
Y SoF |/¢or
DATE: /7 =25/ resten sy (3¢ CHECKED BY:




APPENDIX E:
STRIP CHART RECORDS



NOx, 02, CO
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APPENDIX F
CHROMATOGRAMS
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| MAR/2/92 88:36:03 ;

RUN #
MORKFILE ‘1D: B
BORKFILE HAME:

33

ARER% J

RT AREA TYPE  AR/HT AREAZ !
Q.84 426 BB ©8.930 9,268
8.31 303 D PY ©.817 B.288
8.34 147168 D ¥B ©.815 99,504 .
TOTAL AdEl= 147899 , :
MUL FACTOR= | GPGBE+0S
4 .
;::f&::_ﬁg___.__ 34 i
: 77 :
!
|
x4 ?
R
LY '

RUN 8 B84 MAR/28/92 89:96:13
WORKFILE ID: B B
WORKFILE NAME: '
AREAY l
RT AREA TYPE  AR/HT AREAZ
.04 1368 BY ©.865 8.976
8,31 398 D PY 8 815 8,286
9.34 126638 0 ¥B  8.815 86.558 ¢
.63 1845 0 PB 9,829 1.3
8.77 4454 D BB ©.621 3.196( W (
2. 44 448 BP B8.836 8,322
2.55 919 PP 8.853 9.659
467 1827 VP @.87% 8.73
5.47 1567 BY ©.109 1.124
5.59 3469 W 8169 2" 4895%
5.85 1111 v  0.87 8.797 8
5.97 2135 W 9.89 1.53 J
oo
T0TAL AREa= 139368 :{:t*
WUL FACTOR= 1. B@96E+88

™

e e

DL~ /B123456789 1 5 <= )IRARCOEEGH]
JKLMHOF oS TUYNXYZ123456789: ; <=)?RABCDEFGH]

e

skt cebkkkx LOOP UP sedkkexsrsisating
P2 1 ®

(M-D-Y. . MIE: 3 -2 B -9 2 @
(H-M-S)fIME:= 8 - 1 9 - 83 § ¢
RUN # T8 ? B3 e
&
RUN 4 498 MAR/28/92 88:19:12
WORKF1L. 1DB: B '
WORKFILC NAME:
AREAY
RT AREA TYPE  AR/HT AREAZ
1.32 782 PP 0.867 74,853
1.41 274 PY 0.848 25.947
TOTAL ARMA= 1856

MUL FAC!OR= 1.PBGBE+88

INTG# 8 TINE @ @&

R

RUN & 31
WORKFILE '1D: B
WORKF IL.: HAME:

MAR/28/92 B8:24:12

AREAX .
RT AREA TYPE  AR/HT AREAY
8.94 586 PY 0.846 4.759
9.26 1496 D ¥¥  @.181  12.149
9.34 18232 D V8  0.816  83.892
TOTAL AxEA= . 12314
MUL FAC/OR= 1.G0@BE+20
A H
g&l [ .
97 weo?
RUN & 32 MAR/28/92 ©8:38:13

MORKFIL: 1D: B

HORKFIL: MAME:

AREAZ
RT AREA TYPE  AR/HT AREAX
§.84 752 BY 8.838 8.a9%4
8.31 336 DPH 8.0919 8.8s7
B.34 798778 DSHB  8.815 99.7278
8.72? 492 D PY @.839 . 662




]

77

M !

o
ad
P
4 RUN & &5 NAR/26/52 83:28:26
| NORKFILE ID: B
. ! NORKFILE HAME:
RUN ¢ 3¢ MAR/28,92 89:57:55 ' AREAX
NORKFILE IR: B ‘ ; RT RREA TYPE  AR/HT AREAZ
MORKFILE NAME: g 8.64 576 BY @.831 e.425
‘ | 8.31 2865 0 PY @.B12 8.213-
ARERZ . 9.34 115376 D YB  9.815 85.984 .3
RT ARER TYPE  AR/HT . AREAZ 263 1617 D PE  9.819 . 1.28
B.85 752 BB 6.854 8.797 ' 877 - 4384 D BB 9.621 3.208 (N
8.31 BMIDPY B.916 9.332 2 44 539 PY B.843 8. 402
9.34 83823 D V8  @.815 83.gs2g ¢ 2.55 1831 W 8861 8.768
8.63 - 1269 D PB  8.928 1.34 4 66 787 VB 9.879 @8.587
0.7 3142 0v8  @.822 3.337 6.85 2415 PY 5.098 I-
2.44 783 PV 8.847 . g 745 & 6.14 - 4815 W @128 . 2992 X
2.52 782 WY 8.843 8.829 cv(y 6.33 3242 W 8.167 2.4
2.72 - 1998 v @ 123 2.11a ‘ Ddfp
3.1 1949 W g 82 2.862 e c
5.99 - 386 mroom TOTAL AREA= 134188 b O
WUL FACTOR= 1.0098c+e8 \l L
TOTAL AREA= 943 ity |
MUL FRCTOR= 1.86@8E+ ST

i

)

RUK ¢ &7 MAR/28,52 18:17:1¢
NORKFILE 1D: B
NORKFILE HAME:

AREAY

RT PRER TYPE  AR/HT AREAZ

8.84 1185 BY @.ps3 2.93]

8.31 03I DPY 9814 a.238

8.34 189618 0 Y8 g .ai5 86.137 v!
.63 1682 D P8 @ g 1.25%

8.77 995D VB 8 g2 3124540 C

2.43 291 PY 8933 8.229

2.55 968 VW @ ge2 4

8.2
6.13 6224 WY @.1x4 4.8 g}\\
6.42 3188 VY @ 149 2 43




APPENDIX G
OPACITY OBSERVATIONS
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EDWARD A. SACRE II
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September 20, 1991
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March 21, 1992




VISIBLE EMISSICN OBSERVATION FORM

OBSERVERS POSITION

SOURCE NAME ‘ OBSERVATION QATE START TIME STOP TIME
E lorida Gas | Pocen Siabiom 7- 20-97 U< T
AGORESS ! sec sac
M ] s 1o as ™ 8 s 10 .
' Oleolvid |l I NIl |
CITY ec S'E';: zIm 2 O o fe) 3z 0 @) ) D
L
PHONE Y SOURCE ID NUMBER ? F) a b 0 3 a d a 0
(SdO « oo |22 |« o |0 |D]a
PROCESS EQUIPMENT CPERATING MODE D o Q
5 13
Loopec Betegue € 397> Bue L sle [
CONTRGL EQUIPMENT OPERATING MODE % D o ) o 18 o > Dl e
DESCRIBE EMISSIGN POINT ’ o o ® > 7 S > > a
. 3 o D | O 18 b | D! 2 )
HEIGHT ABOVE HEIGHT RELATIVE
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OESCRIBE EMISSIONS " 1 o ° o 4 o =) > ot
[\, o €. . 12 rlo (»] D az D Fay D fa)
EMISSION COLOR PLUME TYPE: CONTINUOUS O
FUGITIVE([Q INTERMITTENT g 13 ) 0 O o 43 . ol < =
WATER OROPLETS PRESENT (S WATER DROFLET PLUME 14 o D o ) aa ) > Fay )
No@/ YESQ ATTACHED O OETACHEDO
AT WHAT POINT IMN THE PLUME WAS OPACITY DETERMINED e 0 D o O 4s b o a 6
~ U Avd Aowsle( Jo\.MsTf&aru -(foh emLar Pow] 16 Al o | P D as DD D | s
CESCRIBE BACKGROUND ¥
Sy v o &l ol | o|lo]| &l O
wucxcao‘c.mo COLOR SKY c‘onol;lcﬁs 13 O D A O 48 ) P o E-N
ve. ' :
WIND SPEED WIN%DPIRECTION 1y e ' o D 49 o A =]
RE 4
1015 W < E 20 o | | D | D 30 el ea D
AMBIENT TEMS®, N WET BULE TIMP, RELATIVE HUMIDITY b o a
S 52 k37, » lolololal=[dlo]e
SOURCE LAYOUT SKETGCH ORAW NORTH ARROW 22 o o L ») o 52 & o [o) [
23 ') Fa) ) > 33 ) i) al ©
24 o | o o > 54 a O O O
X eMissionN POINT 23 o ) o Y 53 > o O ]
26 o |© Fa) 2 s e} DD )
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O
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VISIBLE EMISSICN OBSERVATION FORM

OBSERVERS POSITION

SsOURCE N‘AME . . CBSERVATION DATE START TIME STOF TIME
Flocda s / Porey  State- 2o | A5% iINYe
ADORESS f sac cac
‘ M ° s 30 43 ] a s 10 s
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(SO & O DD | | Ol o | D o
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s I 3s
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WATER DROPLETS PRESENT 15 WATER DROFLET PLUME 14 >) O ) C) ' <) S 3 2 .
NGO YES ] ATTACHED O DETACHED O
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\ . . 1
L AT Apetlece dovvelioo~ f(' GMsside Re=T 1e O 2 | D & 4= S ) ol D
DESCRIBE BACKCRQUND [ 5 = = =
7 4
Sey vte 2 o
aacxcnon.(mo CoLOR SKY CONDITIONS 18 5] fa) T ) as S ] Al S
AR Cleas .
WIND SPEED WIND DIRECTION e © 1D o o 49 D o o <
1o -1 & j}k 20 IS D & D <o o I A ]
AMBIENT TEMMP, ‘wt? BULE TEMPF, RELATIVE HUMIOITY a D a
53 1% 2 felofof=l-]0]ol2]0
SOURCE LAYOUT SKETCH ORAW NGATH ARROW | 22 o Sl > o s2 > ) S S
23 ol o O o 53 O D o 17
w o alo] o] o] 2] 0
¥ emission PoNT 25 < | D B S5 O ) o
26 o) ) a2l & 56 & & | O
27 a2 © o D 57 al @ o O
28 () o '] [ s D Fel P o
. 2% -] o fo) B 59 210 ls] Q
30 ) S | o 0 S ol |0
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o
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VISIBLE EMISSICN QBSERVATION FORM

soJRCE rwr\_':e \ ) OBSERVATION QGATE START TIME STOF TIME
Florda 8pq ) Peciy  Chatisn Z-ud-9v 13 Y7
ADORESS / ! sec sac
M 0 13 kL) a3z ] 0 '8 10 as
' S| o D L EL & > Fol )
ciTY STAP"I’E zIP 2 ) o [ >} 32 [ o & S
eV I { ‘
PHOME f SOURCE ID MUMBER y 2 - ° o - o o o O ]
(Sob clplole] o]l |o|ld]lalo
PROCESS EQUIPMENT OPERATING MODE o = > ol o
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Coger (eggawec Yoo Bul o3
CONTROL EQUIPMENT OPERATING MODE & o o S o 16 a A A S
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Ecedar ot : 1 ¢« O] & =] 22 | D19 |a | O
HEIGHT ABOVE HEIGHT RELATIVE o >
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-
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APPENDIX H:
FUEL ANALYSES
AND CALCULATIONS



CERTIFICATE OF ANALYSIS NUMBER 199908

SAMPLE IDENT.: PERRY COMP. STA. 2055 DATE: APRIL 08, 1992
FLORIDA GAS TRANS.
NATURAL GAS F.G.T. P. O. NO.: 92143

03/20/92 @ 11:00

FOR: CUBIX CORPORATION
9225 LOCKHART HIGHWAY
AUSTIN, TEXAS 78747

ATTN: MR. JOE RUDYK

ASTM D-3246
TOTAL SULFUR ANALYSIS

< 1 ppm by wt.
< 0.059 Grains/100 cu. ft. by vol.

< 0.105 Grains/100 cu., ft. by wt.

SOUTHERN PETROLEUM LABORATORIES, INC,

Y -7



Client: Florida Gas

Sample 1D: Perry Station Fuel Gas
CALCULATION OF DENSITY AND HEATING VALUE

Fuel Calculations:

Perry Station

% volume Component Gross Volume
% Molecular Density X Gross Weight Heating Value Fract.
Component Volume Wit. {1b/ft3) Density weight % Btu/lb Fract. Btu {(Btu/SCF) Btu
Hydrogen 2.016 0.0083 0©.00000 0.0000 61100 6.00 325 0
Oxygen 32.000 0.0846 0.00000  0.0000 0 0.00 0
Nitrogen 0.3720 28.016 0.0744 0.00028 0.6251 0 0.00 0 0
co2 0.6730 44.01 0.117  0.00079 1.7784 0 0.00 0 0
e8] .28.01 0.074 0.00000 0.0000 4347 0.00 322 0
Msathane 96.5510 16.041 0.0424 0.04094 92.4608 23879 22078.72 1013 978.06
Ethane 1.9070 30.067 0.0803 0.00153  3.4586 22320 771.96 1792 34.173
Ethylene 28.051 0.0748 0.00000 0.0000 21644 0.00 1614 0
Propane 0.2620 44.092 0.1196 0.00031 0.7077 21661 153.30 2590 6.7858
propylena 42.077 0.111  0.00000  0.0000 21041 0.00 2336 0
Isobutane 0.0700 58.118  0.1582 0.00011 0.2501 21308 53.29 3363 2.3541
n-butane 0.0580 58.118 0.1582 0.00009 0.2072 21257 44.05 4016 2.3293
Iscbutene 56.102 0.148 -~ 0.00000- 0.0000 20840 0.00 3068 0
Isopentansa 0.0270 72.144  0,1904 0.00005 0.1161 . 21091 24.49 4008 1.0822
n-pentane 0.0180 72.144  0,1904 0.00003 0.0774 21052 16.30 3993 0.7187
n-hexane 0.0620 86.169 0.2274 0.00014 0.3184 20940 66.68 4762 2.9524
H2s 34.076 0.0911 0.00000 0.0000 7100 G.00 647 0
total 100.00 Average Density 0.04428 | 100.0000 |Gross Heating Value Gross Heating Value
Specific Gravity 0.57877 Btu/lb 23209 Btu/SCF 1028
CALCULATION OF F FACTORS
Weight Percents
Component Mol. Wt. C Factor H Factor % volume Fract. Wt, Carbon Hydrogen Nitrogen Oxygen Sulfur
Hydrogen 2.016 0 1 0.00 0.0000 0 0
Oxygen 32 0 0 0.00 0.0000 0
Nitrogen 28.016 0 0 0.37 10.4220 0 0 0.622677016
co2 44.01 0.272273 0 0.67 29.6187 0.48181995 ] 1.2865
08; 28.01 0.42587 0 0.00 0.0000 0 0 0
Methane 16.041 0.75 0.25 96.55 1548.7746 69.4006033 23.133534
Ethane 30.0867 0.8 0.2 1.91 5§7.3378  2.740593 0.6851483
Ethylene 28.051 0.85714 0.14286 0.00 0.0000 0 0
Propane 44,092 0.81818 0.18182 0.26 11.6521 0.56470771 0.1254908
Propense 42,077 0.85714 0.142886 0.00 0.0000 0 0
Isobutane 58.118 0.82759 0.17247 0.07 4.0683 0.20115818 0.0419214
n-butane 58.118 0.82759 0.17247 0.06 3.3708 0.16667392 0.0347349
Isobutene 56.102 0.85714 0.14288 0.00 0.0000 0 0
Isopentane 72.144 0.83333 0.16667 0.03 1.9479 0,09698281 0.019397
n-pentansg 72.144 0.83333 0.168667 0.02 1.2986 0.06465521 0.0129314
n-hexane 86.169 0.83721 0.16279 0.06 5.3425 0.26723351 0.0519618
H2S 34.08 . 0 0 0.00 0.0000 0 0 o
Totals #AAHEHE 1673.7332 73.9844275 24.11 0.622677016_ 1.2865 0
CALCULATED VALUES 99,989
02 F Factor (dry) 8636 DSCF of Exhaust/MM Btu of Fuel Burned @ 0% excess air
02 F Factor (wet) 10641 SCF of ExhaustMM Btu of Fuel Burned @ 0% excess air
Moisture F Factor 2005 SCF of Water/MM Btu of Fue| Burned @ 0% excess air
Combust. Moisture 18.84 volume % water in flue gas @ 0% excess air
Fo 1.8 fuel factor (dimensionless)
VOC Portion of fuel 2.40 %
CO2 F Factor 1023 DSCF of CO2/MM Btu of Fuel Burned @ 0% excess air

Testing By Cubix Corporation




MAR 28 *92 B8:88 COMP._STR_16

P.1
0! Fraf fy,’fﬂk @CW\( (Ompﬁﬁfér S m-’alx\
o ngz;f}/ Gritfrs - Sk

ANALYSIS
ATE: 03/20/92 ANALYSIS TIME: 345 STREAM SEQUENCE: 12
IME:  08:08 CYCLE TIME: 360 STREAM# : 1
JALYZERS : 2 MODE : RUN CYCLE START TIME: 09:03
JMP NAME COMP CODE MOLE % GAL/MCF*% B.T.U.X  8P. GR.¥
IXANE + 151 0.0862 0.0270 3.19 0.0020
ROPANE 152 0.262 0.0722 . 8,61 0.0040
-BUTANE 153 0.070 0.0229 . 2.28 0.0014
~BUTANE 154 0.058 0.0181 1.88 0.0012
PENTANE 155 0.027 0.0098 1.08 0.0007
2ENTANE 156 0.018 0.0088 0.73 0.0005
ITROGEN 157 0.372 0.0000 0.00 0.0038
ETHANE 158 98,551 0.0000 877.39 D.5348
32 159 0.873 0.0000 0.00 0.0102
THANE 160 1.807 0.5101 ~ 33.82 0.0198
ITALS 100.000 0.8668 1026.98 0.5781
% 14.730 PSIA DRY & UNCORRECTED POR COMPRESSIBILITY
@ 14.730 & 60 DEG. F
JMPRESSIBILITY FACTOR (1/2) = 1,0021
XY B.T.U. @ 14.730 PSIA & 60 DEG. F CORRECTED ¥OR (1/Z) = 1029.2
1AL SPECIFIC GRAVITY " = 0.5790
INORMALIZED TOTAL = 100.03
JALOG INPUT CHANNEL 1 = H 2 S 140 = .23208
JALOG INPUT CHANNEL 2 = WATER 144 = .21972
T'IVE ALARNS '
iE

@N'/scg (028

/}/44’076'/7 -5’5(./7[:?4 - ,2 ?ré,'-r /oc“:- CO& P'Cf(f—h)v fé?}

/[ ¢r = /5,83 PP




APPENDIX I:
ALTERNATIVE COMPLIANCE
TEST DATA



Percy Compressor Station--Unofficial Data

Operator/Plant

Florida Gas Perry Compressor Siation

Location Taylor County, Florida
Source Cooper-Bessamer 8W330-C2
Tachnlclans TS.NF
Test Run No. C-1 c-2 C-3
Date 3/20/92 3/20/92 a/20/92
Start Time 08:45 09:55 11:13
Stop_Time 09:45 10:55 12:13
Engine/Compressor Operation
Engine Speed (rpm) 328 328 328
Ignition Timing {°BTDC) 3 3 3
Alr Manifold Pressure (psig} 12 12 12
Alr Manifold Temperature {(°F}) 112 111 111
Fuel Flow (SCFH) 28025 28130 27980
Fuel Manifold Pressure {psig} 55 56 56
Pra-Combustion Chamber Pressure (psig) 45,5 45.5 45.5
Loading Step (pockets open out of 12 total) 6 6 (]
Suction Prassure (psig) ’ 690 691 697
Suction Temperature {°F} 63 €63 63
Discharge Pressure (psig) 210 912 910
Discharge Temperalura (°F) 103 103 103
Engine Load {BHP) 3980 4004 3982
Torque (%} §9.8 100 98.8
Turbo Exhaust Temperature {°F) 510 510 510
Amblent Condltions
Aimospheric Pressure {in. Hg) 29.67 29.67 29.67
Temperature (°F) : Dry bulb 58 63 63
{°F} Wet bulb 52 57 56
Humidity {ib/b_air) 0.0068 0.0085 0.0079
Measured Emissions
NOx (ppmv} 72.0 82.0 74.0
CO (ppmv} 110 110 112.5
02 via Method 3a (%) - 16.1 16.0 16.0
CO2 via Method 3a (%) 292 2.92 2.90
THC via EPA Mathod 25a (ppmv, wet) 800 700 725
VOC via EPA Method 18 (% of THC) 6.34% 10.60% 5.37%
VOC i.e. non methane via EPA 18 {ppmv, wet) §0.7 74.2 38.9
VOC via Methods 25a and 18 (ppmv, dry) 53.4 78.1 40.9
S02 in_fuel (grains/100 DSCF} <0.059 <0.059 <0.059
Stack Volumetric Flow HRates
via Pitol Tube (SCFH, dry) 9.76E+05 1.02E+06 1.04E+06
Calculated Emission Rates (via pitot tube)
NOx {lbs/r) 8.39 10.0 g.22
CO (ibs/hr} 7.80 8.18 8.53
VOC {Ibsthr) 2.16 3.32 1.77
302 (lbs/hr} <0.0024 <0.0024 <0.0024
NOx (tons/yr} 36.8 43.9 40.4
CO {tons/yr) 34.2 35.8 37.4
VOC (tonstyr) 9.48 14.5 7.78
802 (lons/yr) <0.0103 <0.0104 <0.0103
NOx (g/hp-hr} 0.96 1.14 1.05
CO (g/Mp/hr) 0.89 0.93 0.97
VOC {g/hp-hr} 0.25 0.38 0.20

Testing By Cubix Corporalion, Ausltin, Texas




Perry Compressor Station--Unefficial Data

Operator/Plant Florida Gas Perry Compressor Station
Location Taylor County, Florida

Source Cooper-Bessamer 8W330-C2
Techniclans TS NF

Test Run No, C-1 C-2 C-3
Stack Moisture & Molecular Wi. via EPA Mathod 4

CO2 (%) 2.92 2.92 2.90
Q2 (%) . 16.05 16.03 16.00
Beginning Meter Reading (ft3) €56.795 678.892 700.143
Ending Mseter Reading (ft3) 678.805 700.062 722.646
Beginning Impinger Wt (g)- 2488.5 2511.8 2391.8
Ending Impinger Wi, (g) 2511.8 2534 2413.4
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temparature {°F begin) 70 B4 110
Dry Gas Meter Temperature (°F end) 102 105 120
Atmospheric Pressure (in Hg, abs.) 29.67 29.64 29.67
Stack Gas Moisture {% volume) 5.00 5.03 4.78
Dry Gas Fraction 0.850 0.950 0.952
Stack Gas Molecular Wt. (Ibs/Ib-mole) 28.55 28.55 28.57
Stack Moisture & Molecular Wt via Stoichliometry

Fuel Moisture Content (val % @ 0% 02) 18.84 18.84 18.84
Moisture Content (vol %) 4.81 4.94 4.92
Differance between methods £ e %
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.2 1.3 1.2
AP #2 1.4 1.4 1.4
AP #3 1.3 1.5 1.6
AP #4 1.1 1.5 1.6
AP #5 1.2 1.3 1.4
AP #6 0.9 1.2 1.1
AP #7 0.85 t.2 141
AP #8 1.0 1.2 1
AP #9 1.40 1.40 1.50
AP #10 1.40 1.40 1.40
AP #11 1.50 1.60 1.50
AP #12 1.60 1.50 1.60
AP #13 1.40 1.40 1.40
AP #14 1.20 1.30 1.40
AP #15 1.00 1.20 1.40
AP #16 1.10 1.10 1.20
Sum of Square Root of AP's 17.6 18.5 18.6
Number ol Traverse Points 16 16 16
Average Square Root of AP's 1.10 1.16 1.16
Average Temperature (°F) 526 531 509
Static Pressure (in. H20) -0.7 -0.74 -0.77
Stack Diameter (in.) 34 34 34
Stack Area (ft2) 6.31 6.3 6.31
Stack Velocity (ft/min) 5122 5402 5369
Stack Flow,wet (ACFM) 32294 340862 33850
Stack Flow,dry (SCFH) 9.76E+05 1.02E+06 1.04E+06
Stack Flow Rate via EPA Method 19

Fuel Flow to Engine (SCFH} 28025 28130 27990
Fuel Heating Value (BTU/SCF) 1028 1029 1029
Fuel O2 F-Factor (DSCFH/MMBTU) 8636 8636 8636
Fuel CO2 F.-Factor {(DSCFH/MMBTU) 1023 1024 ‘ 1024
Stack Flow, dry via 02 F-factor {(SCFH) 1.07E+06 1.07E+06 1.06E+06
Stack Flow, dry via CO2 F-factor (SCFH) 1.01E+06 1.02E+06 1.02E+08
Ditterence between O2 F-factor and pitot tube 10% Fho %
Difference between CO2 F-factor and pitot tube T 1% o
Stack Flow Rale via Carbon Balance

Fuel Carbon Content 1.029 1.029 1.028%
Exhaust Carbon Content 3.01 3.00 2.98
Stack Flow, dry via carbon balance {SCFH) 9.58E+05 9.65E+05 9.66E+05
Ditference between carbon balance and pitot tube % 523 T

Testing By Cubix Corporation, Austin, Texas
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MAY 311991

Mr. Clair H. Fancy, P.E., Chief
Bureau of Air Regulation

Florida Department of Environmental
Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

PSD-FL-156 Santa Rosa County

RE: Florida Gas Transm15510n Company Compressor Statlﬁ T \ E D
PSD-FL-158 Washington County

PSD~FL-159 Gadsden County P e el
PSD-FL-160 Taylor County’ JUN Qo P
PSD-FL-161 Bradford County '

PSD-FL-162 Marion County Division of Air ot
PSD-FL-163 Orange County meLme,mamwem

PSD-FL-164 St. Lucie County
Dear Mr. Fancy:

This is to. acknowledge receipt of your final determinations and
permits for modifications to Compressor Station Nos. 12 through 18
and 20 of the above referenced source, by letters dated May 9, 1991.

The proposed projects are similar in scope in that they each consist
of the addition of one reciprocating internal combustion engine to an
existing compressor station. The engines proposed for the stations
in Santa Rosa, Taylor and Bradford Counties will be sized at 4000
brake horsepower. The engines for the remaining five counties will
be sized at 2400 brake horsepower. We have reviewed the packages as
requested and have no adverse comments.

Thank you for the opportunity to review and comment on this
application. If you have any questions or comments on this package,
please contact Mr. Gregg Worley of my staff at (404) 347-2504.

Sinpérély yours,

. i
Enfiorcement Branch
Air, Pe¢sticides, and Texics

Managkment Division
J. Mf}l/
FHIFIE S
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