Florida Department of Environmental Regulation

Twin Towers Office Bldg. ® 2600 Blair Swne Road @ Tulahassee, Florida 32399-2400

Lawion Chiles, Governor Carel M. Browner, Secretary

March 9, 1992

Mr. Allan Weatherford

Compliance Environmentalist
Florida Gas Transmission Company
P. 0. Box 945100

Maitland, Florida 3279%4-5100

Re: Air Permit AC20-189438, AC57-188869 and AC67-189220.
Florida Gas Transmission Company - Station 14, 12, and
13, respectively.

Dear Mr. Weatherford:

This letter is in reference to your letter of February 25, 1992
regarding air emissions testing at the above referenced facilities.

The testing protocol submitted by the Cubix Corporation does not
reflect the specific conditions for determing compliance

as required in the above mentioned construction permits. Any
deviations from the testing methods specified in the permit would
require an alternate sampling procedures request, as outlined in
F.A.C. 17-2.700(3}. The utilization of EPA Methods 3& and 252
would reguire such a request.

The minimum sampling time for each test run shall be 60 minutes in
accordance with 17-2.700(d)la, unless a shorter time has been
approved for the EPA test method, and is specified in 40 CFR 60,
Appendix A.

In addition, the minimum period for opacity observations shall be
60 minutes, and three 60-minutes opacity observations for the
purpose of demonstrating initial compliance is required as
specified in 40 CFR 60.11(b).

If there are any additional gquestions, please call me at
(904)488-1344 or write to me at the letterhead address.

Sincerely,

f;ﬂﬂJL ﬁ%ijé:’fﬁ !
Syed Arif .
Compliance Engineer

SA:cijh

cc: Véé;esa Heron, Permit Engineer; Tallahassee
Rick Prusa, Permit Engineer; Pensacola
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INTRODUCTION

One Cooper Bessemer GMVR 12 compressor engine was tested to
determine the quantity of emissions released into the atmosphere. The tests
were conducted on March 19, 1992 at Compressor Station No. 14 located
near Quincy, in Gadsden 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 20-189438.

Quantities of nitrogen oxides (NOx), carbon monoxide (CQO),
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, 7¢, 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.

A =

Florifla Gas Transmissidh 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
Attn: Lowell Faulkner

Florida Gas Transmission Co.
Allan Weatherford

Jerry Thomas

Fred Griffin

Cooper Bessemer
Carl McCluney

Cubix Corporation
Lowell Faulkner
Norman Franco
Tony Sacre

March 19, 1992

near Quincy in Gadsden
County, Florida

Cooper Bessemer compressor engine

Exhaust stack of compressor engine
(See Appendix A)

Florida Department of
Environmental Regulation Permit
No. AC 20-189438



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 SO emissions

EPA Method 3a for CO?2 and 02
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 GMVR 12 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 19,
1992 at Compressor Station No. 14 located near Quincy, in Gadsden 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 fuel flow.

The average emissions over the three test runs for NOx were found to
be 1.43 Ibs/hr, 5.98 tons/yr, and 0.24 g/hp-hr. By comparison, permit limits
are 10.6 lbs/hr, 46.3 tons/yr, and 2.0 g/hp-hr. CO emissions averaged 9.58
Ibs/hr, 41.9 tons/yr, and 1.62 g/hp-hr and are limited by the permit to 11.1
Ibs/hr, 48.7 tons/yr, and 2.1 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
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was calculated from the measured fuel flow to the engine assuming that all
sulfur in the fuel was oxidized to SO2. The SO2 emission rate based on this
calculation averaged <0.0016 lbs/hr or <0.007 tons/yr. The permit limits
for SO2 mass emissions are 0.46 1bs/hr and 2.0 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 were
5.44 lIbs/hr, 23.8 tons/yr, and 0.92 g/hp-hr. The permit limits nonmethane
hydrocarbon emissions to 2.6 lbs/hr, 11.6 tons/yr, and 0.5 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 CO?
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 CO2 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 resuits 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 2.26 Ibs/hr (9.88 tons/yr and 0.38 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 O 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 CO?2 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 agreed with the pitot
tube measurements within 15%, averaged over the three test runs, and the
carbon balance provided agreement within 5%.

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 additional data contained in Appendix [
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

6



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 Quincy Compressor Station
Location Gadsden County, Florida
Source Cooper-Bessamer
Technlclans LF,TS,NF
Test Run No. C-1 c-2 c-3
Date 3/18/92 3/19/92 3/19/92
Start Time 09:36 10:486 12:02
Stop Time 10:36 11:486 13:02
Engine/Compressor Operation
Engine Speed (rpm) 329 329 328
Ignition Timing (*BTDC) 3 3 3
Air Manifold Pressure {psig) 13.5 14 14
Air Manifold Temperature (°F) 100 108 108
Fuel Flow {(SCFH) 18900 18904 18960
Fuel Temperature (°F) A 78 78 79
Fuel Manifold Pressure (psig} 47 47.5 48
Pre-Combustion Chamber Pressure (psig) 42 43.5 43.5
Loading Step {pockets open out of 15 total) 15 14 14
Suction Pressure (psig) 700 700 698
Suction Temperature (°F) 66 66 67
Discharge Pressure (psig) 937 918 818
Discharge Temperature (°F) 98 99 100
Engine Load (BHP) 2645 2710 2683
Torque (%) 98 101 99
Turbo Exhaust Temperature (°F) 511/639 514/647 516/647
Amblent Conditions
Atmospheric Pressure (in. Hg) 29.65 29.64 29.64
Temperature (°F) : Dry bulb 71 76 79
, (°F) Wet bulb 68 67 70
Humidity {Ib/Ib_air) 0.0138 0.0120 0.0135
Measured Emissions
NCx (ppmv) 16.8 21.6 21.8
CO {ppmv} 248 209 206
02 via EPA Method 3 {vol %) 16.5 16.0 16.0
CO2 via EPA Method 3 (vol %) 3.0 3.0 3.0
VOC via EPA Method 25 (ppmv) 318.2 258.6 82.7
802 in fuel (grains/100 DSCF) <0.059 <0.059 <0.059
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 6.01E+05 5.81E+05 6.06E+05
Calculated Emission Rates (via pitot tube}
NOCx (lbs/hr) 1.21 1.50 1.58
CO (lbs/hr) 10.83 8.83 9.07
VOC (lbs/hr) 7.97 ' 6.27 2.08
S02 (lbs/hr) - <0.00186 <0.0016 <0.00186
NOx (tons/yr) 5.28 6.57 6.91
CO (tons/yr) 47.4 38.7 39.7
VOC (tons/yr) 34.9 27.5 9.11
S02 (tons/yr) <0.0070 <0.0070 <0.06070
NOx (g/hp-hr) 0.21 0.25 0.27
CO (g/hpthr) 1.86 1.48 1.53
VOC {g/hp-hr} 1.37 1.05 0.35
8

Testing By Cubix Corporation, Austin, Texas




PROCESS DESCRIPTION

Florida Gas Transmission Co. owns and operates Compressor Station
No. 14 located near Quincy, 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 GMVR 12 compressor
engine. The engine is rated at 2700 BHP. 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 23.0"
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 CO?2 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.
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EPA Method 1 was used to determine the velocity traverse point
Jocations. 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 4-1/2 diameters downstream and 4 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 eight 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 CO2 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?2 analyzer was based on the principle
of infrared absorption; and, the O2 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
1). 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 approximately 15% higher than those
obtained by the pitot tube measurement. AGA's carbon balance technique
yielded results approximately 5% higher 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
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calculation of the stack flow rates. The Summary of Results uses the pitot
tube values in all calculations to be consistent with the permit provisions.
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 NO2 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 CQO2, 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
Atr 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. o

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
analyses for nonmethane hydrocarbon concentrations were performed.
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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 obtained
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, a minimum of two 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 SO?2, the SO?2
mass emission rate can be calculated from the fuel flow to the engine. The
fuel analysis was conducted by Southern Petroleun 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 and is presented in Appendix A. Key
operational data collected include compressor discharge pressures,
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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 108 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, 0-10 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.



FIGURE 1
INSTRUMENTAL SAMPLE SYSTEM DIAGRAM
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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 CO7 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 i1s 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.

Interference response tests on the instruments were conducted by the
instrument vendors and Cubix Corporation on the NOx, CO, CO2, and O7
analyzers. The sum of the interference responses for H20, CO, SO2, COp
and O) (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 O analyzer's response times were 0.76 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 NO2 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 AND
OPERATIONAL DATA



Date:

Circular Stack Sampling Traverse Point Layout
(EPA Method 1)

2-11-92 Port + Stack ID:.___Z29.§ in.
Plant: Florida Kas / &u!m? (fation Port Extension 2.0 in.
Source: anf_u Bessamer Stack ID: 23.5 in.
Technician(s)_LE_~¥E T3 Stack Area 3.012 ft2
Total Req'd Traverse Pts._ ¥ _
No. of Traverse Pts. H /diam.
No. of Traverse Pts. H /port

Stack Diagram (Side View showing major unit components, dimensions and nearest
upstream & downstream flow disturbances)

! L’\’,‘(—Qr’
|
f/ wad \?7
' b
M
1,\4 \7‘ J& .
X)‘c/ 3\& dow.(teﬁéﬂc eu\"if‘:f-ﬁ
B Z
4
g’ —> & g
O X T
Lam 2livg .Fm 3
Vs B
7 llgl
4
q‘rowd
Traverse Length Distance
Point Factor (% of diameter) from Reference
Number Number of traverse pts./diameter Point (inches)
4 6 8 12
1 6.7 4.4 3.2 2.1 _Ts3
2 25.0 14.6 10.5 8.2 LRI
3 75.0  29.6 19.4 11.8 PN B
4 893.3 70.4 323 17.7 2¥-42%
5 85.4 67.7 25.0 _
6 95.6 80.6 35.6 e
7 89.5 64 .4
8 96.8 75.0
9 - 82.3 T
10 88.2
11 93.3
12 97.9



l Date; -1~ 9/2 Dry Gas Meter ID: Sned \TATIN /[ S& vy
Plant/Operator: Dry Gas Meter Factor: L 1S90 Y (Kd)
Source: ¢ po a0 éM Sk Pitot Tube #/Type; - e 47 787
Technicians: ~ &M +¢ A Pitot Tube Factor,___, €Y (Kp)
Atm,Pres, 3¢, 4 &  inHe(Pb) Static Pres. — o in.H20(Pg)

l Test Run # e~/ Average Stack Temp, S)o °F(Ts)

l Pre-test ©, Oft.3/min at Impinger # Contents Initial Weight Final Weight
Leak check ““in. Hg Vacuum '

l ol | 2l ! M0 6 45-2 | 65352

Post-test | g (Dft.3/min at 2 Nae) SYx. 3 < F/ C( =
Leak check m Hg Vacuum ’ )
Lok & : MAY 14920 | 493 8
4 SJ;C.\ 13002 | 2398
l 5 |
l 6
Totals
l Moisture Train Pitot Tube Traverse/Stack Temp./Angle
Initial Final Traverse Pt. [AP (" H2O)| °F | B |AP ("H20)| °F | B
l 1 2.4 [- 3
Time: ‘7'."'0 fﬁzlr 2 P 2
3 [ . %
- 4
l M |$71-348 S5 &9 : - .7
Meter Temp. : 6
l P g |16 -
Sample Box # T~ 'T &),{ 8
' Oplal 190
0%
' co2% .iéL = 11
. 12

MOISTURE AND VELOCITY FIELD DATA SHEETS




I MOISTURE AND VELOCITY FIELD DATA SHEETS

.Date 3-19- 42 Dry Gas Meter ID:___ ¥ ,afvps 00/ /¢ L19e
Plant/Operator: F & T O n ce Dry Gas Meter Factor: i | c) A Y 7 (Kd)
Source: Pitot Tube #/Type: HILY S~F A

'Techmcmns LE 1 # /= Pitot Tube Factor; .94 T (KD
Atm. Pres, 22 é,q in.Hg(Ph) Static Pres, ~- 14 in. H20(Pg)
Test Run # - Average Stack Temp, T 8y °F(Ts)

Pre-test | o /0 ft.3/min at Impinger # Contents Initial Weight Final Weight
Leak check \ in. Hg Vacuum
Ol |? ! U oD ©S3-> | £11. 6
Post-test > + "Oft.3/min at 2 O X A d 6.7
Leak ch ck g i Hg Vacuum ué‘ 19 Sl
3 MY 193. & (4T3 3
4 Sren &l aze o |2yg. o
5 .
6
Totals

Moisture Train

Pitot Tube Traverse/Stack Temp./Angle

Initial Final Traverse Pt. [AP (" H20) °F | B |AP CH20) °F | B
1 -7
) 22
Time: 1057/ 'll"f 2 ]-7 7;7
3 2.2 1.4
Meter Reading |§ 1401 7| (15,34 -
s Reing ¢ O 2 L8
Meter Temp. ' D 6
CE) 110 |2 =
Sample Box # l r 7 .55 8
Ppla 190
0% , ‘ i !
CO2 % 1
12




MOISTURE AND VELOCITY FIELD DATA SHEETS

Date;___6-)9-9% Dry Gas Meter ID:_____T<qur
Plant/Operator: Flormola §a¢ /Qinne $#+. Dry Gas Meter Factor;____ 0.946Y (Kd)
Source: lovfor Becpmes  /MdbLY Pitot Tube #/Type: ST
Technicians! LE F 15 Pitot Tube Factor; .7 Y (Kp)
Atm.Pres___2%-6¢/  inHe(Pb) Static Pres. ~0.19 in. 2O(Pg)
Test Run # C—3 Average Stack Temp. 59 °F(Ts)
Pre-test |O-®°° f.3/min at Impinger # Contents’ Initial Weight Final Wcight
Leak check - 3.0 in. Hg Vacuum _
clt | ! .0 k3. b Wy
Post-test &9 fr.3/min at 2 D L{{}_ TuY.
Leak check 1t in. Hg Vacuum H; 5' z SHY.2
Sl 1% : v 463,3 | taps
4 $\ Gel 243%.0 7517
5
6
Totals

Moisture Train

Pitot Tube Traverse/Stack Temp./Angle

Tnitial Firal Traverse Pt. JAP ("H20){ °F | 8 |AP("H2OY) °F | B

1 .Y 1.9

Tme iiso (1258 2 1% 1.3

3 2.2 2.3

Meter Readin . . ‘

oLy 1S )5 U4l 290 ‘; 2.\ 2-4
Meter Temp. 6
(°F) 1D |2 © 3
Sample Box # e "( B o 8
orslt 9
o4 .00 [
CO2% ’5 % /) =

U




Quincy Compressor Station--Moisture, Molecular Weight, and Stack Flow Rate

Operator/Plant Florida Gas Quincy Compresser Station
Location Gadsden County, Florida

Source Cooper-Bessamer

Technicians LF,TS,NF

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

€02 (%) 3.00 3.00 3.00
Q2 (%) 16.50 16.00 16.00
Beginning Meter Reading (f13) 571.346 594.017 615.515
Ending Meter Reading (ft3) ' 593.848 615.354 641.380
Beginning !mpinger Wt (g) 2409.7 2435.7 2459.6
Ending impinger Wt. (g) 2435.7 2459.6 2490
Dry Gas Meter Factor (Kd) . 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 98 110 110
Dry Gas Meter Temperature {°F end) 116 120 120
Atmospheric Pressure (in Hg, abs.) 29.65 29.64 29.64
Stack Gas Moisture (% volume) 5.63 5.54 5.80
Dry Gas Fraction 0.944 0.945 0.942
Stack Gas Molecular Wi, {Ibs/ib-mole) 28.51 28.50 28.48
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 : 2.40 1.70 1.80
AP #2 2.50 1.70 1.80
AP #3 1.90 2.20 2.20
AP #4 1.90 1.60 2.10
AP #5 1.80 2.20 1.90
AP #6 2.10 1.90 1.80
AP #7 . 1.80 1.90 2.36
AP #8 1.70 1.80 2.40
Sum of Square Root of AP's 11.3 10.9 11.4
Number of Traverse Points 8 8 8
Average Square Root of AP's 1.42 1.37 1.43
Average Temperature (°F) 510 508 5090
Static Pressure (in. H20) -0.1 -0.15 -0.1
Stack Diameter (in.) 23.5 23.5 23.5
Stack Area (ft2) 3.01 3.01 3.01
Stack Velocify (ft/min) 6533 6309 6591
Stack Flow,wet (ACFM) 19677 19004 19853
Stack Flow,dry (SCFH) 6.01E+05 5.81E+05 6.06E+05

Testing By Cubix Corporation, Austin, Texas



7085313385 CLEAN AIR ENG. F-682 T-652 P-B25 MAY @4 *92 11:31
Volatile Organic Carbon by Method 26 :
Cient: FeT . - Project #:
Plant: - CRUIICY Srafilon Sample Locanon % Cen ﬁdrd
Operator: (N TS Date: 3 / {7, 7/72
Run Number: C" ( © Sample 1Dz ' C,"} '
Tank Number: LEF / q"l ‘ Trap Number: ﬁ' &% X! Amke_:;h?}: assem .
Sampling Train 1D#: Modid 5( 23 : % CO2: 3 0 '
Side: Left/Right— ® | % H20: 22 0
Start Time: ady Stop Time: 7 Qo2
Pressure Readings Manomate;r ank Vacuumeauga Bammetriﬁ-: Pressure Ambiem Témperamfe
mm Hg /in Hg mm Hg / in Hy mm Hg /in Hg GIF .
Pre Test 7.9 2 9.2 29 671 65
Post Test {0 LS 2% 695 70
Tank * - (i Hg) - . Trap AP = 01 FCFQ - Mﬂi}
Leak Rate Allawabie Actual . | blackballreading}  Ap ., Pressure Changs (in Hg) 1o
) 3 F = Sampling Flow Rata c¢ / min
 Pre Test. -0.5% 05 -0 Pb = Barometric Pressura {in Hg) .
CPostTest | pep | D1 o | f};‘é’:.’iSL‘%I?&E:ZTQ{"‘T,‘.LM oo e
Gauge Flowmeter : '
e I P I e
a0 .| ¢9.T 40O 265 - aso-
o5 i@ A2 6 5% 2 63
Ao " | A5 Ho 264 asI— - |
215 | 434 4o - ] Abs 754 - _ e
420 70.6 | M EIYA “ass | |
115 (83 39 367 254
T30 | 155 | 39 | 2] | 355
435 13.0 39 248 24(
940 [ALv 1 31 267 25¢
745 9. % ¢#0 267 255
750 | 1.0 70- 268 25>
955 | 4.1 R4S 2¢7 25
FOpo | 2.« 40 267 255

|

:

|




7089913385 CLEAN AIR ENG. ) F~6682 T-652 P-D26 MAY B4 92 11:31
Client: Q-e*l-ﬁ(—‘f‘-rp non /‘l é# b 7;4'15 iject# :
Plant: __ drar | n¢ My 24 Sample Locatron Cc ndvo tof
Operator:  _ LF:NF 1‘2 Date: 3ti/42
Run Number: __ (-7 * Sample ID- __ C- =
Tank Number: HT UL . Trap Number. - AJ&6. 2.0
Sampling Train 10#: NS % COz: ‘ E « 9
Side: Left/ Right: = o % H20: T b
Start Time: 1.0 Stop Time: }f 120
Pressure Readings Mamm;mjank Vac’-’umeauga Barometric Pressure | Ambient Temperature
N mm Hg / in Hg mm Hg 7in Hg ‘mm Hg /in Hg C/E .
Pre Tes! )9 27,2~ by 20
Post Test 5.1 H.Y 964 ar
L Tank* (in Hg} Trap AP =.01 %tbg'
eak Rate Allowable Actval . blad< ball reading AP = Pressure Changs (in Hg)
Pre Test- 054 -] ©.0. -0 ;b SS?S‘L”&T&?Q’&? (ﬂl;)\
qut Tes! 8. 5—1 | 0b D ‘?}t f:::;:?ilrﬁzlﬁsgﬂg?:gpmx oo c:c
. Gauge Flowmeter ' .
N e SR s
(020 | a72% 40 26 7 2s5
(025 26.% | Y0 26 3 25¢
0% | 2.5 1. 40 7266 259
% | 234 T 267 | 259
6 |z | 48 | 267 753
(A5 13.0 40 269 25
{650 Ho. L 21 267 255
49 | MS 10 268 755~
HOD | p.o 40 279 1 %S
oy | ot~ 4. 37 | Zio | a7
o | 35 39 761 A57
s | 54 40 263 256
170 4.9 I 267 259

ii%iiiﬁ




7888913385 CLEAN AIR ENG. F-882 T-652 P-@27 MAY B4 *92 11:32

Volatile Qrganic Carbon by Methaod 25

C e * - - .

Client: Florjda Grs Toauwes Project #:
Plani: - N3V, L £ ] S Sémple Location: _ e dmpicd
Operator: [ X rd VAL : Date: 3111/52
Run Number: . ) - Sample ID: s 3 ‘
Tank Number: [-{J_ } 7 7 ) Trap Number: Mol
Sampling TrainD#__ G X ¥ % CO2: =0
Side: Left/ Right: 4/ ' % H20" 5
Start Time: 1138 Stop Time: / 235"
Pressure Readings Manumete;rank VacuumGaUge Bammetn‘? Pressure | Ambient Témperatur'a
mmHg/inHg  -mmHg/inHg ‘mm Hg /in Hg B C/F
Pre Test 230 19-1 - 29.6( 75
PostTest . 2.0 BCT G 79, ﬁ_ﬂ At
. F Pb o ‘
Tt [nel | 20 | o | i
PostTest ‘| 951 | 00 & e Samatn o Velume (oo, anprox 100
' Gauge Flowmeter |
e I o L L
ks 1) Wo A7 | _asE
e a0 | 398 263 25%
HHS ade | 40 At/ NI
wge 2,2 40 263 25§
1Le5 10[;’] y O ZLGI 244
(oo | 1.0 fo 264 255
{208 (5, O q O 28 250 .
(D /3.0 40 268 2.5%
‘s | ey | 10 7677 255
220 | 49 s 269 756
225 | 2.2 @0 267 5%
1230 | 27| | 34 267 255
135S | 349 %0 2678 254
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4337

anecrmms
H T 4, v, @//a

NO.

SAMPLERS: (Si CON-
TAINERS
W ;% %%Z é/ UEse,Oh ?chyk REMARKS
LAB _ SAMPLE LOCATION
Ad 23 et K * Y7107 o] | Melbourie
Cf'?-—'ﬁ’ 147773 YT jog 0.1  Brooker ““‘/C/ct (AR
C - Dlicfi® 5 vas/l 02 Crvy —Fa . GRS 7
C“é 3/‘2/%3 Sl 777/? 0.1 Mﬂ/gar/fUQ
a~f 3,'_&?'?2/3’2@ Y7181 2.1 Brosjcev, )‘/a. Wﬁ
I g TR o o 7R .
F‘ fdi~4 5{/:‘_9-& o SV, ¥ ), (SN eal NI /5 Hhobrrme 7,
[ ¢ Blifds00 Y7745 0.9 '
7 T o /'{ )
/]
=
»)
/ 0.2
C,*-f 3e9liZg 30 779 0.1
é/U/f 17/27 ) A 9.1 €/ hournse }

)7 e

finquishdd b (Signature) [/ {
a / /i
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S
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ﬂecelvedhw?cvm.'e)
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CHAIN OF CUSTODY RECORD

4335

/

Cloan'iAlr Enginearing

PROJ. NO. PROJECT NAME . ;O
DEPT VO, A NO. N
55 u 1 K aA /J oF \
SAMPLERS: SW /% TANERS QY k\:\
> BBSGPLI Ru(ﬂy/( i\ §< REMARKS
LAB 5"30"}5 DATE ' SAMPLE LOCATION - /h\‘\\
. s VA -
2 |C- 213 popa 1000 Tagp = X3 o ored 18 Perry o [Ffo8AD o
X1y 0.9 (
Al 2.3 ‘
A ?/26/?5 X33 2.l il e/ foorue
: Y7 /¥
Xag 8.0
C~> [3d¥])100 X3a 330 Vel Lorpe— Fla, GAS <
C - z&?jzyooa X8 12,0 S, lver, . Sﬂ—qu ~F le ~OALM
;rn;d:“ 'C —Z‘fl_ 5 Z??Zcmumm:/\/?/—— b -Z?"AM’FJ#&‘T—";.'L'S" B i N . ki’#MWJ@m_A_,—M ]
ez Gl lgd 2] | 35 R Duikcy = o (GAS O
C3 {‘hzf?lo /U‘/ NN %7 ver Qprmq Fia. @fq" S
1 U_] ‘2.] ’
C-b |38 VS 2.6 /W,p_/ém/nue I
C—| (37| 1725 A% g7 Munson ~ Fla GaAg v
0-1 "; ﬁ\jjq g'd 4 ,_'of[ -’."" . f—
fiellngyished :(S'gnar% —— DalelT!mp Recal dby:rSJi as’ltll? R: ’] 2 Relinquished by: (Signature) {m ?alﬂfﬁﬁ@ Rocelved t: (SigndertFf >
o A\ | / V a
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4334 CHAIN OF CUSTODY RECORD
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iy oF \'
SAMPLERS: (Signature s }\)
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<__1C- [ lzhengo0 3 B s TN e i O e
dff25/2 a4 S U, N )
— [C~ 3 B3/ 20 010 6.6 | Perry— [=/a 657/45 L
e 313 ets /3 3.0 — onted ~17, At
c-3| Crs 3.6 Brooge
c —2 [s}H{ass €37 0.9 [Melbprna— — e ,,_:—6/@ A
s 3 1357 Rooa 7.3 Cai\é W< - =
Koo o i [ & .
foof 2.8
. X | 20| ]
—2> a1 |9%)2]850 Xjo__4 pp 2.5 “Ferry - Flo. GA7S
Date / Time Rolinquished by: (Sipnature) Dale f Time Received by: (Signature)

|4-2

[

/ e

‘?élinquishe'd by: {Si gnalure//

Received by: rngnalu

Ralinquishyyugnatum)

Relinquished by: (573104) [Daie I/ Timea

Recelved 1/9(Labora'lo by

ale / / Time

v

AEMARKS: /

/

-15"%

l‘i g{

Da/ﬁma Recei\r‘ed/h'ﬂw(ﬂnarum}

%

i
e /
ok /;,.__._

- 500 W. Wood Sireelﬁ

. RS
Clean Alr I"-._'nglneering

Palalina, IL 60067
708/991-3300




X

' 'CHAIN OF CUSTODY RECORD
4336 P
:—() P
PRO. NO. PROJECT N.AME O :
NO. ' Q
DEP? oF \'Q\ N\
SAMPLERE (Sighature) T.SSE;S " }3’
%%//M e R | or V3
Y
h"cf 5"“”}5 . SAMPLE LOCATION ’\{‘R\ NS
G?w;/cc{ . /CZ? — "
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7
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Table of Carbon Concentration for Method 25.
Samples collected by Cubix Corp. at Florida
Gas & Trans on 3/19/92 and reported on 4/30/92.

Carbon Concentration

Approved By:

=Ty

Oon:

5342451

T —
l I
T__ i { Total i Total { Conden-— } Noncon- {
| | , ’ | sible |densible '
| lSample - | {Mc) | (C) ‘ {Ccm) | {Ctm) |
| Source IRun ID # ,(mg/dscm), {ppnrv) , {ppmv) | {ppnv) |
l | | \ | | |
{ QUINCY {C—l { 159.4 { 319.2 = 247.8 E 71.5 =
| STATION | ’ | | ' |
| ‘C—2 | 129.6 ‘ 259.6 ‘ 193.6 l 65.9 |
I 'C—3 ! 41. , 82.7 I 15.1 ! 67.7 |
| |- - I | | l |
] I : 1 1 | i I
Compiled By: Jiﬁ//-j Y on: S-/- 7o
-/ 4
Page 1
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Job No. 8160

Client Cubix
Disk/File 8160Q

Page No. 2

Preliminary Data-—--—----

Run No.

Tank No.

Trap No.

Tank Volume V(cc)
Field Data---—-————---—-
PTI (mm Hg)
TTI (F)
Pbl {mm Hg)
PT (mm Hg)
TT (F)
FPb (mm Hg)
Noncondensible Organics
PT(Lab) (mm Hg)
TT(Lab) (F)
Pb{Lab) (mm Hg)
PTF (mm Hg)
TTF (F)
PLF (mm Hg)
Ba (ppmv C)
Ctm 1 ( ppmv C)
Ctm 2 (ppnv C)
Ctm 3 { ppmv C)
Avg. Ctm (ppmv C)
RSD Ctm (%)

Condensible Organics—--
ICV Tank No.
ICV Tank, Vv {cc)

PFI (mm Hg)
TFI (F)
PbFI (mm Hg)
PF (mm Hg)
TF (F)
PLFE (mm Hg)
Bt (ppnmv C)
Ccm 1 {ppmv C)
Ccm 2 (ppmv C)
Cccm 3 (ppmv C)
Avg. Ccm (ppmv C)
RSD Ccm (%)
Total Gaseous Nonmethan
Vs i (cc)

Dil. Factor (Non)
pil. Factor {Con)

ct (ppmv C)
Cc (ppmv C)
Ct+Cc= C (ppmv C)
Mc (mg C/dscnm)

Plant: Florida Gas & Trans.
Sample Loc. Quincy Station

(In/0Out) Centroid

Date 3/19/92
c-1 c-2 C-3
4T149 47210 4T177
C3 NO 20 NO 2
4032 3978 3964
=709 -708 =711
65 70 75
754 753 753
-25 -129 =127
70 72 78
754 753 753
-96 -128 -118
76 77 77
747 747 746
920 920 920
76 77 77
747 747 746
0.9 0.7 1.1
30. 25.0 23.9
30.9 22.8 26.6
29.9 23.6 23.8
30.5 23.8 24.8
1.8 4.7 6.4
4T155 4T215 4T227
4034 3994 4265
-736 -738 =736
76 77 77
747 747 746
920 920 920
76 77 77
747 747 746
3.5 1.9 5.6
105.6 70.8 10.1
104.8 67.6 10.4
108.2 70.1 11.0
106.2 69.5 10.5
1.7 2.4 4.4
e Organics (TGNMO)=s===========

3614 3008 2990
2.411 2.853 2.859
2.413 2.865 3.076
71.5 65.9 67.7
247.8 193.6 15.1
319.2 259.6 82.7
159.4 129.6 41.3




l 3.9 8 ENGINE/COMPRESSOR PERFORMANCE STATION - @uwuﬁ- '

’o.n."I‘ NO. 42&5 EMISSION & PERFORMANCE TEST F_ORM STA. EL.
' /-
i - [0 A _HAM_ g’ TEST NO-
POWER END ANALYSIS /S‘f’ J_Mé 16\ 4— ' B

ENGINE SPEED - RPM 257 Va9 l3g¢ | 250

o

IGN. TIMING - BTDC 3 3° |3 | N3
AMP - PSIG / "Hg 3.5 |t | 1R 120

amr - oo \pox® | gl o | - |
FUEE~STATIC PR. - PSIBG| bt N8 | )¢ 4 - o
IFUEL nnrwo/ 7£ ﬂ;’” 51?” L -

|@2Mﬁ - >~ | 7e 10" 997l g
FMP - PSIG £y Del\dy |435

| FUEL FIOW ~ SCFH /5 Dt/ /g%_g 17 638 |
AMBIENT TEMP. - F )5" ng* 5,/0‘
02— Pl Wadds & | By | s | 944

CO - ppm

ra——

co2 - %

NO - ppm

KO2: - ppm

THC - (ppmv as Cl)

[ Sea e oy -

-'}'- ' e [t I e T

LOADING STEP j,g:Z'/ffZ&b 28 |74 | & ;‘/é
SUCTION PRESSURE - PSIG | “po |590 | /97 6923
SUCTION TEMP. ~ F i e |47 | ¢y
DISCHARGE PRESSURE=PSIG | 29 2/ 9/5/.' 25
DISCHARGE TEMP. - F 9 | 9% oo | 164
COMPRESSOR FLOW - MMCFD
TESTED BHP ﬁéfi/ 08 s | 24801 -
TESTED TORQUE - % g V% 199e| 72 <@
Wj ] | | /

70 tb o w _____ —r——— ! /:D ”d,?//:-/(-& -

— B N N N N BN BN N N N BN !
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APPENDIX B:
EXAMPLE CALCULATIONS



MOISTURE CONTENT
refers to test run C-1

V1 = initial dry gas meter reading = 571.346 ft3
V2 = final dry gas meter reading = 593.848 ft3
Vnet = total gas sample volume collected (ft3)

V2-V1
= 593.848 - 571.346 = 22.502 ft3

M1 = initial weight of impinger train = 2409.7 g

M3 final weight of impinger train 2435.7 g
MWC = total weight gain of all impingers (g)

= Mz - M =2414.0 - 2385.7

= 26¢g
Kg = dry gas meter factor (unitless) = 0.9904 |

Veorrected = Vnet X K4 = x
= 22.502 x 0.9904 = 22.29 ft3

1.335 liters weighs 1 gram at standard conditions
499 .4 = Gas constant
Ppar = barometric pressure (in Hg) = 29.65

T = temperature of gas DGM (F°) = 107.0
Fw = moisture fraction by volume
volume H20 collected in impingers
= vol. H20 collected + volume gas dry gas collected
MWC x 1.335

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

= (26 x 1.335)
(26 x 1.335) + ((( 22.29 x 29.65) / (107 + 460)) x 499.4)

= (0.0563 moisture



MOLECULAR WEIGHT
refers to test run C-1

MWH,0 = molecular wt of H>O = 18 Ib/Ib-mole
MWz = molecular wt of CO2 = 44 1b/Ib-mole
MW, =molecular wt of O = 32 Ib/lb-mole
MWy, =molecular wt of No = 28 Ib/Ib-mole
Cco; = concentration of CO2 = 3.0(from Orsat

Co = concentration of O2 = 16.5(from Orsat)

CN2 = concentration of N2 = 1-(Cco2 +Co3) = 0..805
Fw = moisture fraction = 0.0563

Fq = dry gas fraction = 1 - Fw = 0.9437

MW = molecular weight of stack gas (Ib/lb-mole)
= wtof H2O + wt. of CO2 + wt. of Oz + wt. of N2

= (MWH20 x Fw )+ (Fg x (MWco2 x Ccoz) + MW, x Coz) HMWnN, x CN2)))
= (18 x 0.0563) + (0.9437 x ((44 x 0.03)+(32 x 0.165) + (28 x 0.805)))

= 28.51 lb/lb-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. HpO)
(VAP)avg = average of square root of AP's = 1.4154

Ts = stack temperature = 510 Fo = 970 Re

Py = atmospheric pressure (in Hg) = 29.65

Pg = stack static pressure (in. HyO) = -0.10

Ps = absolute stack pressure

=Py + (Pg x .0735 inHg/inH20 ) =29.64 in. Hg
V = stack velocity (ft/min)
= 5128 x Kp x (VAP)avg x V(Ts / (Ps x MW))

= 5128.8 x .84 x 1.4154 x V(970/ ( 29.64 x 28.43 )
= 6540 ft/min

Q; = stack flow rate (ft3/min)
=V x A, where A= area of stack = 3.01 ft2
= 6540 x 3.01 = 19,700 ft3/min

Qd= stack flow rate on dry basis at standard conditions (SCFH)
= Qa x1059x (Ps/Ts) x Fd
19,700 x 1059 x (29.64/ 970) x 0.9437

= 6.01x 105 SCFH



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

Qr = fuel flow = 18900 SCF/hr

FBTU = heating value of gas = 1029 BTU/SCF

F = O3 F factor = 8637 SCF/MMBTU

Co: = concentration of O2 = 15.95 %(from analyzer)

Qd = stack flow rate on dry basis at standard conditions (SCFH)
Qrx FeTu x 106 x F x 20.9 / (20.9 - Co»)

18900 x 1029 x 10-6 x 8637 x 20.9 / (20.9 - 15.95)

7.09 x 105 SCFH

With CO2 F-factor (i.e. F=1029), same calculation is used except for
final term......
Qd =Qf xFTU x 106 x F x 100/CC02
= 18900 x 1029 x 10-6 x 1024 x 100/2.92
= 6.82 x 105 SCFH
* For calculation of f-factor and heating value of fuels, see Appendix H.



MASS EMISSION RATES
refers to test run C-1 at Quincy Station

NOx = concentration of NOx (uncorrected)= 16.8 ppmv
CO = observed concentration of CO = 248 ppmv
VOC = observed concentration via EPA Method 25 and 18
= 114.9 ppmv
1 SCFNOx =11.94x 108 1bs
ISCFCO =7.26 x1081bs
1 SCF Cl(methane) = 4.15 x 10-8 1bs
Qd = stack flow rate = 6.00 x 105 SCFH
ENOx = mass emission rate of NOx (Ib/hr)
=NOx x Qd x 11.94 x 10-8
Enox = 16.8 x6.01 x 105x 11.94 x 10-8

Enox= 1.2 Ib/hr
Eco = 10.8 Ib/hr
Evoc= 2.87 Ib/hr

HP = engine horsepower = 2645 hp
454 g=101b

ENOx (g/hp-hr)= ENOx x 454 / HP
= 1.2 x454 /2645
ENOx (g/hp-hn= 0.21 g/hp-hr
ECco (g/hp-hr)= 1.86 g/hp-hr
Evoc (gmp-hr)= 0.49 g/hp-hr




K Flow Rate via AGA Carbon Balance Meth
Refers to Test R_un #C-1

CO +THC (as C1) + CO2
(248 + 1560) / 10000+ 292 = 3.1 %

Qf = estimated fuel flow = 18900 SCF/hr
Cf = carbon content of fuel (from fuel analysis) = 1.03
Ce = exhaust gas carbon content

Q = stack flow rate

QfxCfx 100/ Ce
18900 x 1.03 x 100 / 3.1
6.28 x 105 SCFH

no



SO2 Emission Rate from Fuel Analysis
Refers to Test Run #C-1

S = sulfur content of fuel = <0.059 grains/100 DSCF
7000 grains = 1.0 1b
Qf = 18900 SCF/hr
SO2 = mass emission rate of SO2
= S /100/7000 x Qs
= <.059 /100 / 7000 x 18900
= <0.0016 lbs/hr



Moisture Content via Stoichiometry
Refers to test run #1

H = Ambient humidity (via psychrometer) = 0.0138 1b/lb air
02 = 02 concentration in stack = 15.95%
F = wet basis O2 F-factor (from fuel calcs)

= 10641 DSCF/MMBTU
FW = moisture F-factor = 2004 SCF of HZO/MMBTU
CM = combustion moisture % at 0% O2

= Fw/Fx 100 = 2004 / 10641 x 100

= 18.83 %

Fw = moisture content

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

(18.83 x (20.9 - 15.95)/20.9) + (.0138 x 64.3)
535 %

o



APPENDIX C:
QUALITY ASSURANCE AND
QUALITY CONTROL
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Gaseous Emission QA Worksheet

CERTIFIED GAS |INITIAL CALIBRATION ZERO and SPAN ZERQ and SPAN ZERO and SPAN
GASEQUS INPUT & LINEARITY CHECK | TEST |CALIBRATION CHECK|] TEST (CALIBRATION CHECK| TEST |CALIBRATION CHECK
EMISSION{Concentration Target Initial Difference RUN Final Drift 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 Avg. ppm Avg. ppm
ZEro 0.0 2.0 2.0 0.0 16.8 2.0 0.0 21.6 2.0 0.0 21.8 0.0 0.0
low 157.7 17.8 17.0 -0.8 % Chart % Chart % Chart
mid 406.4 42.6 41.5 -1.1 10.4 §1.0 0.5 12.8 30.9 0.4 12.9 81.0 0.5
high 888.1 90.8 90.8 0.0
full scale 1000.0 200.0 200.0 200.0
02 Avg ppm Avg. ppm Ave. %
zero 0.0 10.0 10.0 0.0 16.0 10.0 0.0 15.80 10.0 0.0 15.80 10.0 0.0
low 3.99 26.0 26.0 0.0 % Chart % Chart % Chart
mid 7.98 41.9 42.6 -0.1 73.8 31.9 0.1 73.2 82.0 0.0 73.2 82.0 - 0.0
high 17.90 81.6 82.0 04
full scale 25.0 25.0 25 25
CO Avg. ppm Avg. ppm Avg, ppm
ZEI0 0.0 5.0 5.0 0.0 248.0 5.0 0.0 200.0 5.0 0.0 206.0 5.0 0.0
low 150.0 20.0 20.1 0.1 % Chart % Chart % Chart
mid 401.0 45.1 46.0 0.9 54.6 85.5 0.3 46.8 86.0 0.8 46.2 85.5 0.3
high 918.0 96.8 96.0 -0.8
full scale 1000.0 500.0 500 500
CO2 Avg, ppm Avg. ppm Ave. %
Zero 0.0 2.0 20 0.0 2.92 2.0 0.0 2.97 2.0 0.0 2.95 2.0 0.0
low 3.18 17.9 18.0 0.1 % Chart % Chart % Chart
mid 7.99 42.0 414 0.0 31.2 317 315
high 17.99 92.0 92.0 0.1 81.5 0.0 81.5 0.0 814 -0.1
full scale 20.0 10.0 10 10 -
THC Avg. ppm Avg. ppm Avg, ppm
Zero 0.0 5.0 5.0 0.0 1560.0 10.0 5.0 1305.0 10.0 5.0 1480.0 10.0 5.0
low 395.0 12.9 12.1 -0.8 %0 Chart % Chart % Chart
mid 823.0 21.5 20.5 -1.0 36.2 31.1 34.6
high 4000.0 85.0 85.0 0.0 85.5 0.5 84.9 -0.1 84.5 -0.5
full scale 5000.0 5000.0 5000 5000

Testing by Cubix Corporation




=== Therno Richard A. Curran
” - Eiection Reglonal Sales Managar
CORPORATION
Tr 7
Environmenlal tnstruments Divislon
INTERFERENCE RESPONSE TEST 108 South Stroe!
Hopkinton, Massachusells 01748
i ) . {617) 435-5321

DATE OF TEST J//‘\/N Lo, 1774~

AN.ALYZER TYPE / 0% KA O-imt\ SERIAL No. (DS — | 4 Lfg/ "'_/ g Lf

™,
}
,'/
/’ ANALYZER
TEST GAS TYPE CONCENTRATION PPM QUTPUT RESPONSE ¥ OF SPAN

C o _ SO0 < ./ EPrr <./ 7

Ld

}CO.Q R/ “ L FPu £ 17
Coy soX L SPony </

—~

Gy 203l <ttty



Tr T CO, HAnpery 2,

Continous Emission Analyzer
Interference Response Tests

Date:_ 1 /16 /%2

Technician: L/

Analyzer Type: C,@‘l'
Analyzer Model:__g§ gA us ME X 1408
Serial Number: oYL iﬁ/ BET T

Analyzer Test Range: ©-
Test Gas Analyzer Response Response

Type Gas Concentration  Concentration % of Range Ratio

: &
O L G/ ¢ D~ BTS2 4

S O 9% L o2 4.4

Oa 20. 1 < _.02% Z. £

RO, 855 I W
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Continous Emission Analyzer
Interference Response Tests

Date: 1//6 /%Z

Technician: L =

Analyzer Type: SEAVOMEKR L, ArxAely2ET.
Analyzer Model: 7> .
Serial Number: ol4 290 st [ 271

Analyzer Test Range: P19

Test Gas Analyzer Response Response
Type Gas Concentration  Concentration % of Range Ratio
CO Cal)Y S O5Y 4.5
503 =46 ods < .or% <
C O ® . <. plez L. .
MR, OB apM < .0 % €. 4~




v
|
|

Continous Emission Analyzer
Interference Response Tests

Date:_7/&8/%%
Technician: fk;@ﬂ///ﬂﬁ

Analyzer Type: TRerns Eow‘/a,mml!n/ , _
Analyzer Model:_fade] 43 s Lller tormlstion Al ze

‘Serial- Number:_4¥=23576-2/p

Analyzer Test Range: D"Zl%)phvf/

Test Gas

Analyzer Response . Response

Type Gas Concentration Conc%g]tration % of Range - Ratio
Air (0 Ferr 0.0 WA ‘ o
£0. /0. 49 fR ) | 0000 | ey
o, J¥ [200/& 2 - 0,2 / ~5017 /0,025 n
Co /0 22 /30 -0,3 [ = 0.0/, 100 ‘
Aic Dry 0.4 [ CO fmpucsty 7
N0y 26 porv 0.1 ! D.002 -
Oy 3030pery 0.4 ! 00001 o j
50, Y] oy ~ 0.2 I oo [,
Peyosos 2Y5 fomy 0. Y 4 p.002 1

v 1

/

d// fnllfﬂ((:’rf“/ P 2P

J L

reytelle




Response Time Data Sheet

Date___ 3/2Y/&7
Plant:_—— /45!:’74’1‘\ Mmﬂ
Technician: MM}/D(/

- Sample Manifold Press._( ¢

Sample Line Length._L %2 {+.
Pump Model No.:£°3  Dix-puro

Analyzer: h)O v Pna ):a A Or:.-c vn  Nne ,;, [
Mode!: TECO I0AR Telodune 720 AX
Range: O —10CQ  wom - N=25 Y .
Span Gas: 00 _2om MO D= 20.6% Oo
Upscale Response b5~ 4 32 i
' Ll . L F3

. Lo x?O
Average bl 36 min
Downscale Response o< i ST

b , 90

LS . &5
Average 68 mina KF  ~in
Comments:

3/8//30;70/5 foe
l:g/oo Conclpnsr



Instrumental Analysis
Quality Assurance Data

Date: 3 /’- T / 7>
Plant: __ET Borpey
Technician: =

NOx Analyzer: NO2 to NO Converter Efficiency Test

NO Calibration Gas._£82 < _ ppm
Dilutent Gas: Air (20.9% oxygen)

NOXx % Decrease NO
Concentration from Initial Concentration
(ppm) Concentration (ppm)
Initial Concentration 558 W™ ¢ &
10 minute Concentration 559 = z 85
20 minute Concentration £50 [ Y &.&;c[ !
30 minute Concentration 551 1-25 255
Sampling System Bias Check
Calibration  Full Direct Thru~Probe System
Gas Scale Calibration Sample System Calibration
Concentration Span Response  Response Bias
-Analysis (ppm) (ppm) (ppm) (ppm) {% of Span)
Zero Gas -
NO You - H [owo L{@“é 46 ¢ - b, Yo
he ray
302 _
_ 3 03[
“iC oD 00 goeD> 3790 ~©.2°%
y o
NOe 15771 Je0 5.9 1522 -0 37>

e Fr—

% Calibration Bias = (Thru-Probe Responss) - (Direct Calibration Response) X 100 *

Full Scale Span




Table of Carbon Concentration for Method 25.
Audit samples collected by Cubix Corp. at Fl.
Gas & Trans on 3/26/92 and reported on 4/30/92.

T Carbon Concentration
' i } Total i Total i‘Conden— i Noncon-
I [ | , | sible Idensible
| ISample - (Mc) l (C) | {Ccm) ‘ {Ctm)
| Source IRun ID # l(mg/dscm), (ppnv) | (ppnmv) , (ppmv)
l | | | \ l
; AUDITS { #470A E 110.7 { 221.8 { 89.j-{ 132.5
{ { #470B { 806.8 { 1615.9 { 131.8 { 1484.1
! I I ! I |
Compiled By: &/4”174°LJ7 ty?;L on: j<~/—ZéL
% 2 1
On 4% a9e

Approved By:

:

l

!*11

|




Job No. 8160
Client Cubix
Disk/File 8160
Page No. 2

Plant:

Sample LocC.

({In/0ut)
Date

Audits

Preliminary Data---—=—r—————==————mmm

Audit #473A
4T107
Cc7

Field Data—-——=——-———-mm—— e m e —

Noncondensible Organics-—--—--——--m-——==—r———=—————————~

Condensible Organics—————=--————=—————-————=-——————————

Run No. Audit #473B
Tank No. 4T128
Trap No. X23
Tank Volume V(cc) 4033
PTI (mm Hg) -711
TTI (F) 85
PbI (mm Hg) 760
PT (mmt Hg) 0
TT (F) 82
Pb (mm Hg) 760
PT(Lab) (mm Hg) 24
TT (Lab) (F) 78
Pb({Lab) (mm Hg) 734
PTF (mm Hg) 924
TTF (F) 78
PbF (mm Hg) 734
Ba (ppmv C) 0.2
Ctm 1 (ppmv C) 56.3
Ctm 2 (ppmv C) 56.7
Ctm 3 (ppmv C) 56.9
Avg. Ctm {(ppnv C) 56.6
RSD Ctm (%) 0.5
ICV Tank No. 47143
ICV Tank, Vv (cc) 4047
PFI (mm Hg) ~=720
TFI (F) 78
PbFI (mm Hg) 734
PF (mm Hg) 1840
TF (F) 78
PbFf (mm Hg) 734
Bt (ppmv C) 2.6
Ccm 1 (ppmv C) 26.6
Ccm 2 (ppmv C) 27.2
Ccm 3 (ppmv C) 27.2
Avg. Ccm (ppmv C) 27.0
RSD Ccm (%) 1.3
Total Gaseous Nonmethane Organics (TGNMO)
Vs - {cc) 3678
Dil. Factor (Non) 2.348
Dil. Factor (Con) 3.658
ct (ppmv C) 132.5
Ccc {ppmv C) 89.3
Ct+Cc= C (ppmv C) 221.8
Mc (mg C/dscm) 110.7

Florida Gas & Trans




APPENDIX D:
CALIBRATION CERTIFICATIONS



G EE SR @ Sn .
a division ¢

Scott Environmental Technology, Inc.

{SIR cott lg'peaalE Gases

B 1}\29(‘) ﬁ(__JQMB_EFIMEFIE STREET, TROY, MICHIGAN 48084

(313) 589-2950

Shippld Fruu I
: Uur Prujict I 1.

Your P 0. U ,:?~

Ecntt chhxgan
52000&

?1004

Custoaer 3
CUBIX CDRPDRATIUH
" 1713 FORT VIENW RGAD _
AUSTIN, Th. 78704 °°

-" Expirltiun Date 1 8-16-92

$ ¢t 1 CERTIFICATE OF ANALYSIS - EPA PROTOCOL BASES ¢ 8§ L5
PERFGRNED ACCORDING TO SECTION 3.0.4
Procedure § 61

Certified Per Traceability Eylindlr Nusber AAL-9912

Protocel & 1

, File #  pORIT4  Tylinder Preswure . 1900 prig
! Certitied Accuracy 1 % MBS Traceable W
REFERENCE STD 5hs MALHER
: U CRRTIFIED 0 SRNH CYLINDER : SRR
CONPONENT ;CONC, L (CRN B} NUNBER CONC. t MAKE/MODEL ANALYTICAL PRINCIPLE

""""""""""""" o ., mmmemmmmmmmm ] eesesss mmmesondl emsssesmecs 0 smgmessmomooes RS S :
HETRIC OXIDE TSI RPN 168 AAL-5851 73,0 PPH 17 BECKNAN " CHENILUNINESCENCE

geite oo 1 BMISH AAL- 14&94Mr'31453m L 495187 e

BT ALN: oomsL, §7.28 PPA. )
BALANCE 6A5 1 NITRUSEN e o v@_ fﬂ ; T
g c!i 1\;{!@5?"’

NITROGEN DIOXIDE 1,77 PRY B

é:‘%x SECOHD

llIBHIEIIBII!ll!IIIHllIllIIHISIIIIIIIIIIISIIIIIII‘lII‘IIIlISIIIlllll‘llll!'lllllllllllllISIIIII

FIRST ANALYS1S G B 1 21 ol E\

ANALYBIS DATE 1 2-18-91 1}/ CALIBRATION CURVE 2 nd DEGREE
o B T4 o e -

1ERO | TEST | . REFERENCE e 1RO TEST {  REFERENCE 1SRN @ CONC, SPLIT DV . FITIED PERCENT

BAS | GAB  RESULTE } .- ©  GAB RESULTS + A3 |  BAS RESULTS ! BAB REBULTE ! (CRN #) PPN~ PT (%) (a¥) VALUE  ERROR
(V) ¢ (av)  PPX | lCOKC. (V) PPN+ ()] (aY) PPN .} COKC. (aV) N - -

R e e R T R R meem m--- ] 1885 2360 100 8000 284.0 -0.00

0.00 § 53,30 I57.4 ) 23,0 PPN 80,00 236,0 ¢ 0,00 | S350 198.0 | 2360 PPN 80,00 236,01 07.6 88 70.5 2081 0.28

0,00 § 5330 1574 80,00 236.0 ¢ 0,00 ! 3350 1580 ! 80,00 2360 ! 45,3 62 49,10 1%L 0.7

0,00 } 3330 1874 | © 80,00 236,0 + 0,00 § 5350 158.0 | 80,00 236,010 1884 97,28 AL 3300 .54 0.27

o : +0,00 1 3410 KOX 159.8 | ¥ 0.0000 0 0.00 10,0000 0,00

: : ' ' 0 0,00 0,00

CALCULATED 1574 + CALCULATED 1580 ' 0 0.00 0,00

RESULTS 1374 ' RESULTS  158.0 R R

1974 ' 158.0  159.8 PPN NOX 11684 97,28 LW 33.00 954 077

------- S ' R {f, mmmammmieeccoeeo

AVERAGE 1 157,4 PPN - s ' AVERASE 1 158.0 PPH (0 1685 2360 HIBH 80,00  236.0 -0.00

. et + : 1l @ f e ememcaamcacemean=ee==

 BIS ~ GAS MANUFACTURER'S TNTEATHLOGMNEWALY of this Companysfor pptwhich splacement thefipf bywid Sympan

r.



Cat gpeﬁa@ (ﬁse? S:En\rl:wnt:ch aﬁlonof— - mmom—m—

nology, Inc. Shipped From ¢t  Scoth Hichigan

1200 COMBERMERE STREET, TROY, MICHIGAN 48084  (313) 588-2950 ' - Our Froject # @ 53222{

*

Yaur P.0. 0t 92 0000
Customer ¢

CU2IX CORPORATION ~ . b 4 4 CERTIFICAIE NF AMALYSIS - EF FROTUCTL GASES. § 4 1 ¢ Expiration Date : 7-21-93

9225 LOCKHART HWY = J _FERFORKED ACCORDING T SECTIZM 3.0.4 -
~"AUSTIN TX 78747 Certilied Fer Trazeability ' frocedure ¥ 61 Cylinder Humber :'RALS1I2
' , Frotecol 1.1 . : ,
i ' : File 3 FO-2143 Cylinder Prescure 1970 osig
. Cevtified Arruracy 1% 4F3 fraceabile .
A T R T T T TR T ' ' " lof I Coapanent{s)
i . "5' 113\ ----- :
ANALYZED CYLINDER ! REFERENCE §710D IHSIPUHEHIATIUN
E | t ' : i
CERTIFIED 1 SRH 4 .~ CYLINDER e T L‘nLlBR_A-
COMPONENT CONC, O(LRH ) NUMEER couc, ni’glmupez.fsan b TIN.DAIEY ANALYTICAL FR]NC'!-PLE
------------------ e s --‘-"-‘:-4* Pli meemmmememeacomoooes "f:"":":f o Semmsmssmssemsesbesse
NITRIC OXIDE R (VI8 .1 B B 113 ALH-01488%; (‘mw SRRV oReCie _.1'-‘._13,-?5-‘ L CHEHILUMINESCENCE B
T P68y ALK~ qonmu 0L ERN LSS g g L MR o
- oo S 5 © L 210-087B358 7 ' _ j
EALANCE 643 1 NITROGEN. ! f;!‘ o ! g ' : >
T R I Y e Wi e . . : o
NITROGEN DIOXIDE " 0.00 PP [-FROH SECOND MHALYSIS ) o7y .y N\
S=XO0ZXICEEEEIEEREREREAIALE /lﬂI:llII.SlIIH==BB:B‘BI-:::-‘:H’BIIE-SE'B'!IE!H::! ﬂ'lfla :':::r.':-‘!.":‘:!:=::l:!1‘1:::::.'-.====:T‘.1:.‘.::::El::=2::l===EHI=====E:=‘===l==!=::=::::!=.F::G:::::ﬂ:::::::?
_ ok i i .
FIRST ANALYSIS j DATE ¢ i n 92 M SECOND  AMALYSIZ : DATE 3 1-20-32 1) CALIBRATION CURVE | ST DEGREE
4 :: ............................................
IERO ) TEST o REFERENCE v IERO ¢ TEST 1 FEFERENCE i} SRM N CONC. SPLIT  OVN. FITTED PERCENT
GAS ! GAS  RESULIZ | GAS RESULIS » BAS | GAS RESULIS |- BAS RESULTS ¢ (CRM 11 FPH PT {X) (ay) VALUE  ERROR
(a¥) | (aV} PPM 1 CONC. {a¥) PRY v (¥} ! (aV) RN CONL. (V) FEH . ] memmmmem st
R KN AR I B R I I seme mee = HD LB 85,5 100 96,50 965,500
6,00 | 40,70 06,9 | 9555 FPH 96,50 LR I Y\ R [ Y 405.5 1 9655 TER 76,30 965.5 1} 8.0 77 75,00 750.3 0.0
0,00 | 40,70 106.9 | 98,50 AR+ 000 1 A9.e0 5.3 | 94. 50 959.5 1 395.0 AL 39.40 3959 .22
0.00 | 40,70 1069 | 94.50 95,5+ 0,00 1 AnAD e .5 965.5 11 1685 . 250.3. 262040 250.7 0.1k
1 : ' €000 1 A0e0NDY AS.E i 0.0080 - ¢ &7 5.0000  0.00
LT - . 3 , " LT 70,0000 0,09
CCALCULATED i~y Yoo LALCYLATED 405,73 " 0 0.00 0,00
RESULTS 08,8 . lo—eee ST\ T RESULTS fu8,9 e
408,9 e, o 95,9 405, 3 FEH MOX VO 16BS 250,3 LON 25,10 250.7 0.1b
...... o + .. - : ' - e e e e 4 E e e ...
AVERAGE 1 40b.9 PPA ' ; ' OAVERMGE : 405.9 FFI HoO1BB BB HIGH 650 %655 0.00
b ' ;: R e LRI

e B EE SR SIS LRI S et R S P L EE R LR SR LR LA L L LR E R S S s sy T
o " -rh
' s only Hability of this Cnmpmy for gas which ’uhfmpl)';?.@% shall bo replacement lhemof by lb Compmy without .ny[;og_/
P Rae LUALE A RTHACATA TUTFRIAL RTAUIRAMR Jq(’/g .



S&)tﬂ[ﬂiay Gaxs ﬁm Environmenta Tecﬁl\gz, . - - - - - -

Bur Project b3 19042

Your P.0. ¥ ! 30347

1290 COMBERMERE STREET, TROY, MICHIGAN 48084 {313) 589-2950
Custoaer - :
. CUBIX CORPORATION 4 # % 1 CERTIFICATE OF ANALYSIS - EPA FROTQCOL GASES # #  # Expiration Date & 7-28-92
1713 FORT VIEW ROAD FERFORHED ACCORLING TB SECTION 3.0.4
AUSTIN, TX. 78704 ' ) " Certified Fer Traceability Procedure § G Cylinder Muaber : ALN-016031
. Frotacel B |
’ . File ? POBL33 Cylinder Pressure 1900 pslg
Certified Accuracy 1 % NBS Traceable
IIHIIHIIIIIIHIH"Hllllllllllllil}"llllll .
. " .
ANALYZED CYLINDER ¢ REFERENCE ST0D INSTRUHEHTATIDH,
i ! o '
CERTIFIED ¥ SRH & CYLINDER - ' LAST CALIBRR- :
COHPONENT LONC, .t (R4 B NUHBER CONC. | INSTRIHUDEL(SERIRL I T!DN DATE ANALYTICAL PRINCIPLE
.............................. [ ~————— et m—— e | B it e G o - ——— o ot e
RITRIC OXI0E BeB.1 PPN ¢ 2631 FF-18175 2854 PPH . BEEKH_ﬁN ‘?SIA\ 1-8-91 \; CHENILUNINESCENCE
¥ GHISe liA-4840 9.8 PPH b o i B L
. § o \ Yool il e ",-‘. ; b
BALANCE 8AS ¢ HITROGE ' L ‘:‘, S LN e
FHEREREM R E S SR I EH HE I R R ' — 4_ ‘ii" t" ""!;:.Q L “
HITROGEN DIOXIDE 5.82 PPH { FRON SfC(}NP “ANALYSIS ) e ; “!h i i
FIRST ANALYSIS o T DATE 3 1-20-91 . ps Fz\ SEEDND ’ANHLYS!S DATE ¢ 1-28-91 I CALTBRATION CURVE { st DEBREE
. e ) R o e - -
1ERD | TEST { . REFERENCE - | &é,,» ' + IERD © TEST } - REFERENCE 117 SRH b CONC. SPLIT DVH FITTED PERCENT
GAS | GAS RESULYS 1 GAS RE'.‘iU/LIS* g GAS | GAS RESULTS & GRS RESULTS 11 (CRH &} PPN PT (Xl ({aV} VALUE  ERRDR
vyt (aV) PPy {  CONC. (a¥) PFH t A b eV} PFN i CONMC, n¥) PPH ! - e
A e e E I I I RARE RN RS I TR A ---s ===~ ]l uH 2854 100 98.00 2854 0.00
0.00 | 3J0.30 T BB%.3 | 2854 PPH 96.00 . 2834 ¢+ 000 1 3040 BB4.4 1 2854 PPH 98.00 ° 8% 1§ 1428 . 50 49.00 1428 -0,00
0.00 1 30.50 B8e.% | 78,00 2854 + 0,00 | 30,40 BBs.& | 98.00 8 It 9716 34 3310 9852 -0.8b
0.00 {- 30.50 B89.5 | 98,00 854 + 0,00 1 30,40 8BB4 I 98.00 854 48%.0 17 14,80  4%0.8 0.36
! ! +0.00 1 30,60 NOY 892,85 ! ! 0.0000 - 0 0.00 0.0000 0.00
CALCULATED - BBR.S - R CALCULATED BBA. b H ' o 0 0,00  0.00
RESULTS 889.3 + RESULTS B84, & . i
88%.3- t B LN 892.5 PPH HOX -
P e e wm m wm o= . * —et T e = = - = . tl
AVERAGE 1+ B8Y.3 PPN + AVERRGE :  B88.6 PPN il
i

The only Iubllity of this Company for gas whic fails to comply with thia

¥ BHLS - GAS HARUFACTURER" 'S INTERNAL STANDARD /d m Noproved By 1 /.
analyais shall be replacement thereof by the Com;“ wu?];o-u-t-e-x-t;n- on-t: ---------------------------



FAX. 713-644-0244

Scott SpeClalty GaseS, INC. rHONE: 715-844.4820

3714 LAPAS DRIVE, HOUSTON, TEXAS 77023

6/03/91

D ——— 0 W S TEm VEP WD ML S S N SR S S S e T A AL S sk e b A e i A S S ———— T ———— - S —tn  ——— T ———— .

CUBIX CORPORAT!ON ' © PROJECT %: 04-11057
9225 LOCKHART . ~ | , PO #: 91105
AUSTIN - o TX  78747-0000 '
KEVUN JANCK :
CYLINDER #: ALMOOBB21 - ANALYTICAL ACCURACY: +-1%
' o . REQUESTED  ANALYSIS 1
COMPONENT ' ~ CONCENTRAT | ON ( MOLES) U/M
~@RE0N MONOXIDE - 150.0 PPM 150.  PPM
HANE 80.0 PPM 79.7 PPM
ROGEN ' . BALANCE BALANCE _

DATE OF ANALYS

S: B
ANALYST : w IV YVIEL

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOQIS
SOUTH PLAINFIELD, NEW JERSEY/ FREMONT, CALIFORNIA/ WAKEFIELD, MASSACHUSETTS/ LONGMONT, COLORADO
BOSTON, MASSACHUSETTS / BATON ROUGE, LOUISIANA




Scott Specialty Gases, Inc.

3714 LAFAS DORIVE, HOUSTON, TX 77023-0000 149/17 /731
PHONE: 713-£44-4820 FAX:713-€44-0244 '

' CUBIX CORPORATION PROJECT &: 041 3?36
9225 LOCKHART HWY FO =: H5105Z3

' AUSTIN ’ TX 78747-0G000

———— . A S — e = e A A — —_

ANALYT I CAL ACCURACTY: +-1%

' CYLINDER ®: AALS308
A REQIMESTED ANALYSIS 1
COMPONENT CONCENTRAT 1 ON { MOLES) U/M
C!RBON MONOX | DE 400.0 FEM 401, FEM
THANE 400.0 PAM 395. FPEM
8ALANCE BALANCE S

TROGEN

ANALYT ICAL METHOD: ACUBLEND MASTER

DATE OF/AN

ANALYST: APFPROVED BY:

. B 27
i i

PLUMSTEACVILLE, PENNSYLVANIA [ TROY, MICHIGAN { HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADQO
BATON ROUGE. LOUISIANA

L
5
I
I
I
I
I
I
I
’
!
I



10/31/01 18:02 BT1I 8440244 5COTT HO. doo2

| Scfétf'Speciaity Gases, Inc. -

2714 LAPAS DRIVE, =OUSTON, Tx 77023-0Q00 IS ILE
PHONE:: FlR-H8L4-08820G FAR:7i3-844-5203
CuStX CORPORATION PROJECT =: 0&£—13836
' G5 LUCCHART HWY : : PO = YILENS
l AL’STH" i X 757-’1:-0(‘("3
CYLiND=ER T AALY597 % AMALYTICAL AZCURACY: +=14%
l . : REQUESTED CARNALYS IS
COMPIONENT T CONCENTRAT 1O ( MOLES) usm y
'CARSON MONOX iDE 310.0 P 315. EPW
METHANE : 826.6C FPW 323. oM
lN | TROGEN _ ‘ BALANCE SALANCE

NOTES: EXP: 11/92

ANALYT tCAL METHAD: ACUSLIND 5 :
7. APPROVED BY: __J M_ng/‘zB
BiSHER ~

OO P IR O™ T L LIV | M o i (1T sy A F A hIl @ F =rertate ® o oedhee s A B E P LIS I+ — o L
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: - a division of
SCOt't SpeCIaJty G&S@S Scott Environmental Technology, inc.
'{‘i 3714 LAPAS DRIVE, HOUSTON, TEXAS 77023, {713) 644-4820. FAX 64d-0244

CUBIX CORPORATION
P.0. BGX 5083 -
AUSTHN, TX. 78763

Gentiemen:

Date: _MARCH 1, 1990
Qur Project No.: 0403425
Your P.O. No.: 90035

Thank you for choosing Scott for your Specialty Gas needs. The analyses forthe gases ordered,asreported
by our laboratory, are listed below. Results are in volume percent, uniess otherwise indicated.

ANALYTICAL REPORT

Anaiytical

Cyl No, AALL7750 Accuracy =%
Component WIL% Concentration
CARBON MONOXIDE 4000 PPM
METHANE 4000 PPM
NTTROGEN BATANCE

NBS TRACEABLE BY WEIGHT -

Analytical
Cyl No, Accuracy
Component

Concentration

Analyst L/M}'? ‘ /ZM/H”ﬂj

Analytical
Cyl No. -Accuracy
Component Concentration
Analytical
Cyl No. Accuracy __
Component Concentration

Approved By

The only Hability of this Company for gas which fails to comply with this analynis nhail be replacement therens hy the cempany without extra cost.

CERTIFIED REFERENCE MATERIALS
CALIBRATION & SPECIALTY GAS MIXTURES

ACUBLEND"
ACCESSORY PRODUCTS

EPA PROTOCOL GASES
PURE GASES

CUSTOM ANALYTICAL SERVICES

TROY. MICHIGAN / SAN BERNARDING. CALIFORNIA / HOUSTON. TEXAS / BATON ROUGE. LOUISIANA 7 AUSTIN. TEXAS
SOUTH PLAINFIELD. NEW JERSEY / FREMONT. CALIFORANIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. COLORADQ



eSon

. Ga oducts

World Leader in Specialty Gases & Equipment

POST OFFICE BOX 908
LAPORTE, TEXAS 77571
TELEPHONE: (713) 471-2544

RECEIVED JAN 17 1992

WILSON OXYGEN AND SUPPLY CO. pate ____1-8-92
2801 MONTOPOLIS
AUST IN, TX 78760

Our Invoice # 104-63230
~ Your P.O. # 04312

Lot No.

Gentlemen:

Betow are the results of the ana!ysus you requested, as reported by our laboratory Results are in volume
percent, unless otherwise indicated.

LABORATORY REPORT ON GAS ANALYSIS

. PN

R V&

: MIXTORE REQ. $X-23633 ANALYS!S wicrure aea.  SX-=2362 5 ANALYMS
SIORTOE  3.20% 3,184 * .02 8.,00% 7.96% * ¢
OXYGEN 18.00% 17.9% £ .02 8.00% 7.98% * .02
NITROGEN _ BALANCE BALANCE BALANCE BALANCE

'“‘ » 1 &

MIXTURE REQ. §X~-23652 ANALYSIS GIXTURE REQ. . ANALYSIS
CARBON eor '
DIOXIDE 18.0C% 17.99% = .02 .
OXYGEN L.00% 3.99% + .02
NITROGEN BALANCE BALANCE

__,:@-’—-ﬂ Analyat




Date:

8/2/91

Prev, Calib. Date:

Location:
Technician:
Moter No:

DHLLJB
1286-3061

Atm. Pressure:

METER BOX DRY GAS METER and ORIFICE CAUBRATION

12/27/90
1713 Fortview, Austin, Tx

Test Meter ID P164240

Make & Model American Singer
Callibratlon Factor 0.988

Moter Box Standard Test Meter
Orifice Meter| Elapsed Starting Ending | Starting Ending | Starting | Ending { Starting | Ending Calculated Calculated
Setting Time Reading | Reading [Avg. Temp.Avg. Temp| Reading | Reading #Avg. Templivg. Temp] Meter Factor | AH@ 0.75 SCFM
AH {In. H20)| (min.) ik ft3 F (°F) (ft3) {#t3) (°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 - 0.9889 1,767
1.50 10.00 53.164 60.138 97 109 9.695 16.300 72 73 0.9956 1.880
2.00 10.00 60.138 68.398 109 114 16.300 | 23.900 73 73 0.9797 1.868
3.00 10.00 68.398 78.344 114 120 23.900 | 33.287 73 73 1.0121 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 §/91
4500 T
4000 -+ /-
3500 :
3,000 |
=y L
2.500
= r P
= -
T 2000 e
- - /
1500 | /
1000 . //
0500
o'm i 1 1 1 L N L. A L L. A 1 1 1 L i 1 1 1 1 i 1 1 A A 1 L Al H i n 1. Il I3 1
0.20 030 0.40 050 0.60 0.70 0.80 0.90 1.00 1.10 1.20
Flow Rate in SCFM

Tasting by Cubix Corporation



Pitot Tube Calibration Sheet

Date: 10/2 2/.9 1 A-Side Calibration

Technician: JB Ap std in H20 Ap s in H20| Cp(s) | DEV
Calibration pitot tube 0.640 0.895 0.837 | 0.002
Type: std 0.640 0.900 0.835| 0.004
Size (OD): 1/4" : 0.635 0.890 0.836 | 0.003
ID number: 450 : 0.415 0.575 0.841 ] 0.002
Cp (std): 0.99 0.420 0.580 0.842 ] 0.003
S-Type pitot tube 0.415 0.570 0.845(.0.006
Size (OD}): 1/4" 0.210 0.290 0.842 | 0.003
ID Number: 107 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 0.840 | 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 0.832 | 0.003
0.625 0.890 0.830 ] 0.006
0.630 0.890 0.833]0.002

B-Side Averages 0.835 0.003

Average DEV = 0.003 must be less < 0.01
Cp(s) from Side A - Cp(s) from Side B = 0.004 must be less < 0.01

Calibrations Performed by Cubix Corporation, Austin, Texas



7-/;67/./61" ci AltimeFcr

ALTIMETER SCALE ERROR
"t W0, 5PTLO- /0. 53 s w2 o0p0
ALTIMETER PRESSURE

" INDICATOR READ~
INGS AT + 25°C

TEST INDICATOR READ-

TEST INDICATOR READ- TEST
PT IFT) INGS AT + 25°9¢

PTrOT) | s AT + 28°c | T UPT)

-1000 @; : 8,000 -245‘ 10,000
00 -0 10,000 -0 35,000
500 —/5 12,000 -70 40,000
1000 -~/ O M000 | 70 45,000
1500 —1S 16,000 - (a.{ 50,000

7000 ‘/5 18,000 "'5b $5,000
| ae mew| go e

~ " 16,000
4000 25 12,00

— %0 25,000 80,000
BFamGa102

COMPONENT BT zre =
PARTNO, _ S Z34P~14 232
SERIALNO, .TH.50F

MFG. __ A/ L 7e7) WORKORDER# _ O 87
[] overhaui . D Repair E Bench Chock & Test

The Aircraft Appllance Identifled abo
ve was overhauled, repaired
::?rzl:“t;a::'dr {‘n; ;:;e!r, blo:: marked} and inspectad, In ncc'ordzn;: \:d?l':
edera: Avlatlon Administratinn Regulaticna, and Is approv
return io service. Dataills of this componentareont(ls atthls rn:xl:[r at:::;‘:rr

FEB 111992

AUTHCORIZED SIGNATURE DATE




TEL—TRU MANUFACTURING. CO.

408 ST. PAUL STREET

CERTIFICATE OF CALIBRATION

ROCHESTER, NY 14605 USA

TEL-TRU ORDER NO.

LINE \NUMBER

TICKET NOQ.

QORDER REC WK NO.

SHIP BY WK NO.

OAKAD,

W\

i

NG

CUSTOMER NU

MBER

CUSTOMER P.0O. NO.

MANUFACTURING NO.

e N Yo N4

o0

%@) el

QUANTITY

- ITEM NUMBER

S\QB2T

DESCRIPTION

M\

2NN D

TOLERANCE OF = 1% OF RANGE:

NS \Cj@n o

THERMOMETERS CALIBRATED AGAINST MASTER
PRECISION THERMOMETERS, DIRECTLY TRACEABLE TO

1aCH

EX. 0-200°F = +2°F MATIONAL BUREAU OF STANDARDS.
CALIBRATING TEMPERATURE
TAG NUMBER  [a0E7T OF T50F TI00E"TI40F T 60F-[200F |20 1295 . T400° | 750°F
<aocl 4780 Aocl S78d Bocl~7vcl ~93cl A0ad Aasd S0acSogc
) 9 9
/ 5a%/00"
) c
A SoF |jooF
3 9
CoF YOoF
p= p
Zf SofF |/cor
OATE: /2 6=/ resteD BY. (34 CHECKED BY:




APPENDIX E:
STRIP CHART RECORDS



NOx, 02, CO
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APPENDIX F
CHROMATOGRAMS



RUR & 81

TTRRTRe Medhppne Std
)

eshans 277 -

MAR/19/32 89:28:47
WORKFILE ID: B
WORKFILE HAME:

AREA%

RT AREAR TYPE  AR</HT AREAY
8.84 872 BB 9.944 4.674
8.31 354 D PY 8.816 1.835
8.34 12188 D ¥B 8.815 63.235
6.14 3585 BY 8.139 19.281
6.42 1688 Y¥ 8.898 8.998

TOTAL AREA= 18621

MUL FACTOR= '1.0BB8E+98

T 34

o
9
%

Peaks
[
il 7 e

RUN # 382
BORKFILE ID:-B
NORKFILE NAME:

HAR-19,92 09:48:84

ARERY
RT AREA TYPE  AR/HT AREAZ
8.064 i387 PY 8.861 2.186
B.31 386 D YY 8.817 8.536
8.34 58926 D ¥B  9.015 89.454
6. 13 3656 ¥y 8133 5.558
6.4i 512 v @a.03a 2. 384

TOTAL AREA= 63823

WUL FACTOR= 1.6086E+80

RUN & 8@

Bkkkorkkktridx Q0P UP #txskdzmdsiorziitr
OF 3 1 @

(W-D-Y)DATE: 3 - 1 3 -9 2 @
(H-H-S)TINE: 9 - B - @ @

RUN # ? 8 2 8 @

N2

WY > qrost pents

WAR/19/92 BY9:15:96
WORKFILE 13: B
HORKFTLE NAME:

AREAZ
RT AREA TYPE  AR/HT AREAZ
B.84 1364 PY 9.864 13.161
9.28 998 V¥ 9.83s 9.638
8.31 666 D ¥Y 9.827 6.426
6.18 6939 ¥P 8.221 66.953
6.33 397 PB 8.868 3.831

TOTAL AREA= 10364

- MUL FACTOR= 1.e668c+d8




RUH & 85 AR/19/92 18:21:4@
MORKFILE Ip: B
MORKFILE NAME:
AREAY
RT AREA TYPE  AR/HT AREA
B.83————=448; ‘ 172
BBl {9 0-PP——8 ~af§*“"‘n‘a77
c178.34 231368 D P8 ©.815  98.39
8.6 3249 D PB @.819 1,269
6.76 9482 D Y8 ©.821 3.785 /.,
8.87 484 0 BY 0.927 8189 9
§ BATT——E_BY_ 0668 —p:300
X
631 WY . B.663 8247
1981 W @862
TOTAL AREA= 255950 &8¢! = 6
NUL FACTOR= 1.8@88E+09 ﬂ 0. 3!

TOTAL AREA=
HUL FACTOR=

14640088
1.8896E+68

f¢§
5. {“2’ et (eat

- Srg

/W@%h& e Std -

§v7

N PLCJ'L
= &Y

RUN 8 83
MORKFILE ID: B
HORKFILE NARE:

Cx

3

MAR/19-92 @9:49:86

AREA%
RT AREA TYPE AR/HT . AREAZ
8.84 835 PY 0.947 8.745
.34 167218 D PB 9.815 95.693
1.49 2647 WY 9.167 2.363
6.13 1343 ¥V 8.124 1.199
i TOTAL AREA= 112039
\ NUL FACTOR= 1.0068E+88
| S@RIm Mebhrane St
: e 3t .
r 77
i
: . %Q
) V)
A
95"
Pk ”
6.12 hos®
&l Y &
N
. t
o8, VO
03/
RUH & 84 MAR/19/92 18:06:42
WORKFILE 1D: B
WORKFILE NAME:
AREA%
RT AREA TYPE  AR/HT AREAZ
.83 1844 BY 9.845 8871
8.238 252 Wy 9.828 8.017
@.31 1111 VYH ©.818 8.876
9.34 1452208 DSHE @016 99.199
8.77 586 DTPY & 824 8.035
6.12 6416 V¥ 9.186 8.433
6.41 2524 YWY 8.119 a.172
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RUN § 87
NORKFILE ID: B
NORKFILE NAME:

MAR/19/92 19:44:43

AREAZ
RT AREA TYPE  AR/HT AREAX
9.684 623 PY 98.832 8.527
9.30 c68 D PY @.814 8.227
8.34 116328 D ¥YB 9.815 98397
1.82 743 PY B.188 8.629
£.40 261 D BP B.829 8.221

TOTAL AREA= 118210

MUL FACTCR= 1.B868E+86
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RUN ¢ 83
BORKFILE ID: B
WORKFILE NAME :

WAR-13/92 18:56:51

AREA%
RT AREA TYPE  AR/HT AREA

3t ———— 8O PP—B- B8 ——— 8856
Cr 8.34 181388 D PB 0.815 86.31
(8.42 738 D PY  8.821 8.347
9.62 2803 D Y8  ©.919 1.336

8% 7895 0 PB  9.821 3.757
W ha43—— 543 A4 —6 B —~—p-258
2 B9 W86 G931
. R3~—P¥—9-957 87297
4.25 644 PP 9.0870 8.38
L4.65 1125 P 0.877 8.535
5.72 1568 PY 0.899 8.74
6.13 6367 V¥ 8.132 3.030
6.42 37 W 8113 1.436
TOTAL AREA= 218148
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1
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RUN # 86
WORKFILE ID: B
WORKFILE NAME:

MAR/19-92 18:32:48

AREA%
RT AREA TYPE  AR/HT AREAZ;
8.3 .
8.33 2193286 D PB 8.015  91.442 C!
. 3249 D PY  8.820 1.355 PE
V| 8. 8668 D VB  8.821 3589/ 45
0 | 843 ———535—Py—u'8 . _’;4?”’;
S —ER5 W H . Hat
4.64 1345 VP 08.186 8.561 J 52
L §3165

-

. G AR 3PP~ §2G o555
//5'L

TOTAL AREA= 239838
MUL FACTOR= ].0O0G8E+88
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RUN & 89
NORKFILE ID: B
WORKFILE HAME:

HAR/19792 11:15:88

c86758
MUL FACTOR= 1.9G9BE+86
Methane Stef
?223 Co '

ey

H

RUN ¢ 98 |
NORKFILE 10: B
WORKFILE NAME:

MAR-19-92 11:28:23

"AREAY

RT AREA TYPE  AR/HT ARER%
a.84 9728 BY B.964 8.536
8.34 1793358 0 PB 8.815 99.464

TOTAL AREA= 188920

MUL FACTOR= 1, 8668BE+08

g __ocinanc

f —f— 76

.5354—2 gkb&+ P

7

c& > qhosipea k5 (ﬁ)

AREAY /P
RT AREA TYPE  AR/HT AREA% Y
e 58 Y 0. ﬁas-——-a—m* : WAR/19/92
ct g 34 182826 D VB 6.815 sa 15 E‘['}:K:ILE %n- B
8.62 ~~ 2744 DPP  ©.028 Y HORKEILE NAME:
dot/ a.76 7398 D VB ©.821 3.578 /g,
. 70t .
| 2254~ 16 16 (5! ARER AREA TYPE  AR/HT
t4_55 1386 VP 9.187 _57 0
/ 34
6AF— 3378 VY ¥.129 1 L (e 6.34 183488 D ¥B  0.815
. 5’ a.62 2624 D PB g-gg
7542 D VB .
TOTAL AREA= 8.76

1 ulgg}/

TOTAL AREA= 2181350
ML FACTOR= 1.08Q0E+0E

!-rg YN “’LU"‘"

12:39:34

AREA%

g7.389¢~"
i.249. 8¢
3.591
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(H-D-¥Y)DATE: 3 - 1 9 - 9% 2 @
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e

TRE Y medha
el — 34

f

WER L o SPT
-4.455§ pe> 8

4.66 . - '/]7

5.6 7 qhos? pea

RUH # 1 MAR/19-92 12:14:39

NORXFILE 1D: B
BORKFILE HAME:

RREAZ

- RT ARER TYPE  AR/HT AREAZ
gt ———988 BB 68338393
PG TSI 7 b o e bt} et 4 v

A.34 2eedia D ¥YB  8.815 88.768 C/
8.45 123 088 8.821 8.63
dd/ 8.6z 3ige B vp 0.628 1.411

8.76 8l64 0 ¥B 9.821 3.623

TOTAL ARERA= 225368
NUL FACTOR= 1.8080E+88
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APPENDIX G
OPACITY DATA SHEETS



(" The Texas Air Control Board R
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Certifies That

EDWARD A. SACRE II

Has complated & course conducted by The Taxas Alr Control Beard and
has met the requirements for evaluating visible emisslons.

September 20, 1991

Cate Cortifiad

March 21, 1992

G2 e s (Wend, 750/,

Coartifying Officer w - _/




VISIBLE EMISSICN OBSERVATION FORM
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VISIBLE EMISSICN OBSERVATION FORM

SOURCE NAME
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VISIBLE EMISSICN OBSERVATION FORM
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APPENDIX H:
FUEL ANALYSES
AND CALCULATIONS



\ I

CERTIFICATE OF ANALYSIS NUMBER 199902

SAMPLE IDENT.: QUINCY STATION # 01 DATE: - APRIL 08, 1992
FLORIDA GAS TRANS.

NATURAL GAS FUEL P. O. NO.: 92143
03/17/92 @ 10:15 -

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 wvol.

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

SOUTHERN PETROLEUM LABORATORIES, INC.



MﬂR 19 ’92 12:48 COMP..STR_16
fred LT

&m: SHe, 1E

ANALYSIS

1
1
1
1
L

ATE: O3/19/92 ANALYSIES TIME: 345

TIME: 1748 CYCLLE TIME: TH0

NALYZER# 1 2 MODE RUN
(DMP NAME COMP CODE MOLE % DAL /MCF kX
EXANE + 151 D.053 0.0240
“ROFANE 182 0,291 0.0OROE
I-BUTANE 187 0.077 L I It 1
—-BLTANE 154 0. 085 0.0204
FPENTANE 185 ND.0N31 0.0L17
NPENTANE 154 N.020 0.0074
ITROGEN 157 0.414 0. 0000
GETHANE 158 9b.401 ‘ Q. 0000
02 189 0.AR4 QL D000
ETHANE 160 1.961 0.3248
oTALS 100,000 0.56FE8

STREAM SEQUENCE:

STREAM «

CYCLE START TIME:

1

B.T.U.X%

2.83

*7.35

2.52
2.13
1.23
0.92
0.00

F75.84

0.00

4.79

1027.54

..@ 14.730 PSIA DRY & UNCORRECTED FOR COMPRESSIRILITY

@ 14.730 & &0 DEG. F

EDMPRESS IBILITY FACTOR (1/7)

RY B.T.U. @ 14.730 F81A & &0 DEG. F CORRECTED FOR (1/7)

REAL SBFECIFIC GRAVITY
NNORMAL IZED TDTAL .
NALLOB INFUT CHANNEL 1 = M 2 & 140

ANALLDG INFUT CHANNEL 2 = WATER 144

'.‘TIVE ALARMS

NONE

!kéﬂ?ﬂmﬂ?en :ﬂz/;f?é * «?éf“

ll /! &r > 15,93 ,esa

' | .-—.‘

How o

1.0621
1029.7
0. 5800
99.75
35292
2172

P.1

12

1X:41

SF.

O.
.
0.
0.
.0008
0.

0.

0

GR.*

o0le
0044
0014
00173

0003
0040

0.3340

c,l
0.

C.

0104
0204

a7el



Fuel Calculations; Carryville Station

Client: Florida Gas
Sample 1D: Quincy Station Fuel Gas
CALCULATION OF DENSITY AND HEATING VALUE
% volume Component Gross Volume
% Molecular Density X Gross Weight  Heating Value Fract.
Component Volume Wt. {Ib/ft3) Density weight % Btu/lb Fract, Btu {Btu/SCF) Btu
Hydrogen 2.016 0.0053 0.00000 0.0000 61100 0.00 325 ¢
Oxygen 32.000 0.0846 0.00000 0.0000 o 0.00 0
Nitrogen 0.4140 28.016 0.0744 0.00031 0.6945 0 0.00 0 0
coz2 0.6840 44.01 0.117 0.00080 1.8044 0 0.00 0 0
0] 28.01 0.074 - 0.00000 0.0000 4347 .00 322 0
Methane 96.4010 16.041 0.0424 0.04087 92.1585 23879 22006.54 1013 976.54
Ethane 1.8610 30.067 0.0803 0.00157 3.5504 22320 792.46 1792 35.141
Ethylene 28.051 0.0746 0.00000 0.0000 21644 0.00 1614 0
Propane 0.2910 44.092 0.1196 0.00035 0.7847 21661 169.98 2580 7.5369
propylens 42.077 0.111  0,00000 0.0000 21041 0.00 2336 0
Isobutane 0.0770 68.118 0.1582 0.00012  0.2747 21308 58.52 3363 2.5895
n-butane 0.0650 £8.118 0.1582 0.00010 0.2319 21257 49.28 4016 2.6104
Isobutene 56,102 0.148 0.00000 0.0000 20840 0.00 3068 G
Isopentane 0.0310 72.144 0.1804 0.00006 0.1331 21091 28.07 4008 1.2425
n-pentane 0.0200 72.144 0.1504 0.00004 0.0859 21052 18.08 3993 0.7986
n-hexane 0.0550 86,168 0.2274 0.00013  90.2820 ‘20940 59.05 4762 2.6191
H2s 34.078 0.0911  0.60000 0.0000 7100 0.00 647 0
total 100.00 Average Density 0,04435 | 100.0000 {Gross Heating Value Gross Heating Value
Specific Gravity 0.57976 Btu/lb 23182 Btu/SCF 1029
CALCULATION OF F FACTORS
Weight Percents
Component Mol. Wt. C Factor H Factor % volume Fract. Wt Carbon Hydrogen Nitrogen Oxygen Sulfur
Hydrogen 2.018 0 1 0.00 0.0000 0 0
Oxygen 32 0 0 0.00 0.0060 0
Nitrogen 28.016 0 0 0.41 11.5986 0 0 0.691821803
co2 4401  0.272273 0 0.68 30.1028 0.48887724 V] 1.3054
08) 28.01 0.42587 0 0.00 0.0000 0 0] 0
Methane 16.041 0.75 0.25 96.40 1546.3684 69.1770465 23.059016
Ethane 30.067 0.8 g.2 1.96 58.9614 2.8134905 0.7033726
Ethylene 28.051 0.85714 0.14286 0.00 0.0000 0 0
Propane 44,092 0.81818 0.18182 0.29 12.8308 0.62616591 0.1391482
Propens 42.077 0.85714 0.14286 0.00 0.0000 0 0
Isobutane 58.118 0.82758 0.17247 0.08 4.4751 0.22090441 0.0460365
n-butane §8.118 0.82759 0.17247 0.07 3.7777 0.18647775 0.038862
Isobutene 56.102 0.B5714 0.14288 0.00 0.0000 0 0
Isopentane 72,144 0.B33833 0.16667 0.03 2.2365 0.11116465 0.0222335
n-pentane 72.144 0.83333 0.16667 0.02 1.4429 0.07171913 0.0143442
n-hexane 86.169 0.83721 0.16279 0.06 47393 0.23666603 0.0450182
H2S8 34.08 0 0 0.00 0.0000 0 0 0
Totals 99.69900 1676.5335 73.9325121 24.07 0.691821803 1.3054 0
CALCULATED VALUES 99,999
02 F Factor (dry) 8637 DSCF of Exhaust/MM Btu of Fuel Burned @ 0% excess air
02 F Factor {wet) 10641 SCF of Exhaust/MM Btu of Fuel Burned @ 0% excess air
Moisture F Factor 2004 SCF of Water/MM Btu of Fuel Burned @ 0% excess air
Combust. Moisture 18.83 voluma % water in flue gas @ 0% excess air
Fo 1.8 fuel factor (dimensionless)
VOC Portion of fuel 2.50 %
CO2 F Factor 1024 DSCF of COZ/MM Btu of Fusl Burned @ 0% excess air

Testing By Cubix Cerporation




APPENDIX J:
UNOFFICIAL TEST RESULTS



Unofficial Test Results:

Operator/Plant

Quincy Compressor Station

Florida Gas Quincy Compressor Station

Location Gadsden County, Florida
Source Cooper-Bessamer
Technicians LF, TS NF
Test Run No. C-1 Cc-2 C-3
Date 3/198/92 3/19/92 3/19/92
Start Time 09.36 10:46 12:02
Stop Time 10:36 11:46 13:02
Engine/Compressor Operation
Engine Speed (rpm) 329 329 328
Ignition Timing (°BTDC) 3 3 3
Air Manifold Pressure (psig) 13.5 14 14
Air Manifold Temperature (°F) 100 108 108
Fuel Flow {SCFH) 18900 18904 18960
Fuel Temperature (°F) 78 78 79
Fuel Manifold Pressure {psig) 47 47.5 48
Pre-Combustion Chamber Pressure (psig) 42 43.5 43.5
Loading Step (pockets open out of 15 total) 15 14 14
Suction Pressure (psig) 700 700 698
Suction Temperature (°F) 66 66 67
Discharge Pressure (psig) 937 918 918
Discharge Temperature (°F) 98 ‘99 100
Engine Load (BHP) 2645 2710 2683
Torque (%) 98 101 99
Turbo Exhaust Temperature (°F) 511/639 514/647 516/647
Ambient Conditions
Atmospheric Pressure (in. Hg) 29.65 29.64 29.64
Temperature (°F) : Dry bulb 71 76 79
(°F) Wet bulb 68 67 70
Humidity (Ib/lb _air) 0.0138 0.0120 0.0135
Measured Emissions
NOx (ppmv} 16.8 21.86 21.8
CO (ppmv) 248 209 206
Q2 via Method 3a (%) 16.0 15.8 15.8
CO2 via Method 3a (%) 2.02 2.97 2.95
THC via EPA Method 25a (ppmv, wet) 1560 1305 1480
VOC via EPA Method 18 (% of THC} 5.86% 6.37% 5.63%
VOC i.e. non methane via EPA 18 {ppmv, wet) 91.3 83.1 83.3
VOC via Methods 25a and 18 (ppmv, dry) 96.8 88.0 88.4
502 in fuel {grains/100 DSCF) <0.059 <0.059 <0.059
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 6.01E+05 5.81E+05 6.06E+05
Calculated Emission Rates (via pitot tube)
NOx (tbs/hr} 1.21 1.50 1.58
CO (bs/hr) 10.8 8.83 9.07
VOC (Ibs/hr) 2.42 2.13 2.22
S02 (Ibs/hr) <0.0016 <0.0016 <0.0016
NOx ({tons/yr) 5.28 6.57 6.91
CO (tonsfyr) 47.5 38.7 39.7
VOC (tons/yr) 10.59 9.31 9.74
S02 (tons/yr} <0.0070 <0.0070 <0.0070
NOx (g/hp-hr) 0.21 0.25 0.27
CO (g/hp/hr) 1.86 1.48 1.53
VOC (g/hp-hr) 0.41 0.36 0.38

Testing By Cubix Corporation, Austin, Texas




Unofticial Test Results: Quincy Compressor Station

Opeorator/Plant

Florida Gas Quincy Compressor Station

Location Gadsden County, Florida

Source Cooper-Bessamer

Technicians LF,TS,NF

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

CO2 (%) 2.92 2.97 2.95
02 (%) 15.95 15.80 15.80
Baginning Meter Reading (ft3) 571.346 5984.017 615.515
Ending Meter Reading (ft3) 593.848 615.354 641.380
Beginning Impinger Wt (g) 2409.7 2435.7 2459.6
Ending Impinger Wt. (g} 2435.7 2459.6 24390
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin}) 98 110 110
Dry Gas Meter Temperature (°F end) 116 120 120
Atmosphetic Pressure (in Hg, abs.) 29.65 29.64 29.64
Stack Gas Moisture {% volume)} 5.63 5.54 5.80
Dry Gas Fraction 0.944 0.945 0.942
Stack Gas Molecular Wt, (Ibs/Ib-mole)} 28.48 28.49 28.46
Stack Moisture & Molecular Wt. via Stoichiometry

Fuel Moisture Content {vol % @ 0% 02} 18.83 18.83 18.83
Moisture Content (vol % at stack} 5.35 5.36 5.48
Difference between methods 5% 3% 8%
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 2.40 1.70 1.80
AP #2 2.50 1.70 1.80
AP #3 1.90 2.20 2.20
AP #4 1.90 1.60 2.10
AP #5 1.80 2.20 1.90
AP #86 2.10 1.90 1.80
AP #7 1.80 1.90 2.36
AP #8 1.70 1.80 2.40
Sum of Square Roct of AP's 11.3 10.9 11.4
Number of Traverss Points 8 8 8
Average Square Root of AP's 1.42 1.37 1.43
Average Temperature (°F) 510 509 509
Static Pressure (in. H20) -0.1 -0.15 -0.1
Stack Diameter (in.} 23.5 235 235
Stack Area (fi2) 3.01 3.01 3.01
Stack Velocity {ft/min} 6536 6311 6593
Stack Flow,wet (ACFM} 19688 19008 19858
Stack Flow,dry (SCFH) 6.01E+05 5.81E+05 6.06E+05
Stack Flow Rate via EPA Method 19

Fuel Flow to Engine {SCFH) 18900 18904 18960
Fuel Heating Value (BTU/SCF) 1028 1028 1028
Fuel O2 F-Factor (DSCFH/MMBTU) B637 8637 8637
Fusl CO2 F-Facter (DSCFH/MMBTU) 1024 1024 1024
Stack Flow Rate, dry via O2 F-factor (SCFH) 7.09E+05 6.89E+05 6.91E+05 -
Stack Flow Rate, dry via CO2 F-factor (SCFH} 6.82E+05 6.71E+05 6.77E+05
Difference between ©O2 F-factor and pitot tube 18% 18% 14%
Ditference between CO2 F-factor and pitot tube 13% 15% 12%
Stack Flow Rate via Carbon Balance

Fuei Carbon Content 1.030 1.030 1.030 ~
Exhaust Carbon Content 3.10 3.12 3.12
Stack Flow Rate, dry via Carbon Balance (SCFH) 6.2BE+05 6.24E+05 6.26E+05
Ditferance between carbon balance and pitot tube {(SCFH &% 7% %

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
Regqulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32395-2400

RE: Florida Gas Transmission Company Compressor Statl y [)
PSD-FL-156 Santa Rosa County é \ E
PSD-FL-158 Washington County

PSD~-FL~159 Gadsden County ¢ 1001
PSD-FL-160 Taylor County JUNG o 19
PSD-FL~161 Bradford County ‘

PSD-FL-162 Marion County Division of A¥ ot
PSD-FL-163 Orange County Resources Managems

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.
I

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) 347-2904.
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