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the actual emissions measured during testing.
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HYDROTREATER LO-CAT OXIDIZER STACK
VOC AND H,;S COMPLIANCE TEST REPORT
AMERICAN REFINING GROUP, INC.
BRADFORD, PENNSYLVANIA

Plan Approval No. 42-004E

1 TEST REPORT SUMMARY

Plan Approval Number: 42-004E

Source Name: Hydrotreater Lo-Cat Oxidizer Stack Source ID: #1001

Pollutant Average Result Permit Limit Compliant / Non-compliant

Non-Methane Non-Ethane

Volatile Organic Compounds 1.53 Ib/hr NA Compliant

Hydrogen Sulfide 0.011 Ib/hr NA Compliant

2 INTRODUCTION

Air/Compliance Consultants, Inc. (ACCI) conducted a compliance emission evaluation program
at the American Refining Group, Inc. (ARG) facility located in Bradford, Pennsylvania. The
purpose of the testing was to determine the emissions from the LO-CAT oxidizer exhaust for
volatile organic compounds (VOCs) as propane (CsHg) and hydrogen sulfide (H,S). The LO-
CAT oxidizer exhaust was tested as detailed in the Pennsylvania Department of Environmental
Protection (PADEP) September 2009 submitted protocol. Copies of the original test protocol,
PADEP response letter, and PADEP electronic mail confirmation of testing are contained in

Appendix A.

3 TEST DATE AND PERSONNEL

Testing was conducted on December 8, 2010. ACCI testing personnel consisted of Mr. Eric S.
White, QSTI, Project Manager; Mr. Todd Haas, QSTI, Project ScientistM11 Analyst; and

Messrs. Thomas Payne and Kenji Kinoshita, Scientists. Mr. Shawn Mosier of ARG served as the



liaison for the duration of the test program. The following tables details the contact personnel

regarding this test program:

COMPANY TESTING FIRM

Mr. Jason Goodling Mr. Eric S. White, QSTI
American Refining Group, Inc. Air/Compliance Consultants, Inc.
77 N. Kendall Avenue 1050 William Pitt Way
Bradford, Pennsylvania 16701 Pittsburgh, Pennsylvania 15238
(814) 368-1223 — Telephone (412) 826-3636 — Telephone
(814) 368-1427 — Facsimile (412) 826-3640 — Facsimile
jgoodling@amref.com ewhite@air-comp.com

USEPA Methods 11, 18, and 25 were analyzed by the following laboratories:

USEPA Method 11 USEPA Method 18 USEPA Method 25
Air/Compliance Consultants, Inc. Air Quality Services Triangle Environmental Services
Mr. Todd Haas Ms. Nancy Kotsko Mr. Wayne Stollings

1050 William Pitt Way 4527 Clairton Blvd. 6661 S. Alston Avenue
Pittsburgh, Pennsylvania 15238 Pittsburgh, Pennsylvania 15236 Durham, North Carolina 27713
(412) 826-3636 — Telephone (412) 881-5630 ~Telephone (919) 361-2890 — Telephone
(412) 826-3640 — Facsimile (412) 881-7925 —~Facsimile (919) 361-3474 Facsimile
thaas@air-comp.com ags]@earthlink.net Lab Registration # 68-3321

PA Lab Registration #02-742 PA Lab Registration #02-711

4 PROCESS DESCRIPTION

4.1 Hydrotreater Unit

The Hydrotreater unit (Source ID #1001) serves to remove sulfur from fuels and lube oils
through a reaction with hydrogen that is produced in other refinery processes (platformer
catalytic reforming). Sulfur removed from the fuels and lube oils in the Hydrotreater is contained
in the off gas from the Hydrotreater in the form of H,S. In turn, Hydrotreater unit off gas is

directed to the Desulfurization unit.

4.2 Desulfurization Unit

The Desulfurization unit reduces sulfur loading in the off gas through a series of chemical
reactions; the sulfur is recovered as a solid product. Unlike a Claus unit, which has been
traditionally applied at petroleum refineries, the Desulfurization unit does not produce sulfur

dioxide (SO;) as a reactant; it uses chemical reduction and chemical oxidation to recover sulfur
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from the gas, producing no potential hazardous by-products. The Desulfurization unit generally
consists of an absorber section (ID #C1001) and an oxidizer section (ID #C1001A). In the
absorber section, hydrogen atoms are liberated from sulfur as an iron chelate binds to the sulfur,
thereby displacing the hydrogen. Following treatment of the Hydrotreater off gas stream in the
absorber section, the resulting “sweet gas” is directed to various refinery process heaters and
boilers. The iron chelate solution is regenerated in the oxidizer section as oxygen displaces
sulfur bound to the chelate. The sulfur is then recovered as a solid and the regenerated iron
chelate is pumped back to the absorber in a cyclical process. All atmospheric exhaust from the
Desulfurization unit are from the oxidizer section and specifically the LO-CAT oxidizer stack

(Stack ID #S1001).

5 TESTING PROCEDURES

All source testing was conducted in accordance with the October 8, 2009 test protocol, the
PADEP acceptance letter sent October 26, 2009, PADEP electronic mail confirmation on
November 12, 2010 and USEPA, Title 40, CFR, Part 60, Appendix A and the procedures

described below.

5.1 Sampling and Traverse Locations — USEPA Method 1

The sampling location for the collection of gas-flow data is located at the desulfurization unit
oxidizer vent exhaust stack. The inside diameter (ID) of the stack, at the sampling location, is
8.0". The nearest upstream disturbance from the flow sample port is 56" and the nearest
downstream disturbance is 24". Two, 2.0" test ports, at 90° from each other, were utilized for the

test program. Flow points were determined at 8 points per port for a total of 16 points in all.

5.2  Gas Flow and Temperature Measurements — USEPA Method 2

Gas flow measurements were conducted using USEPA Method 2, Determination of Gas Velocity
and Volumetric Flow Rate (Type S Pitot Tube). Although it was a small pipe, Method 2A could
not be used due to the nipple length as discussed prior to the field test (November 11, 2010).
The gas flow rate and temperature for the gas streams were measured by conducting
simultaneous velocity and temperature measurements during each sampling run. Gas velocity

head was measured with a calibrated S Type Pitot tube that was connected to a manometer. The
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static pressure was measured using the same Pitot tube and manometer. A Chrome-Alumel
thermocouple attached to a digital indicator was used to measure the gas temperature at each of

the traverse points.

53 Carbon Dioxide and Oxygen Determination — USEPA Method 3C

The principles of USEPA Method 3C, Determination of Carbon Dioxide, Methane, Nitrogen,
and Oxygen from Stationary Sources, was utilized for the determination of oxygen (O,) and
carbon dioxide (CO,) for the test program. An integrated bag sample was pulled during each test
run over the 60-minute test period. This bag was sent to AQS for analysis by USEPA Method
3C, ASTM D-1945. Nitrogen (N) concentrations were determined by the difference.

5.4 Moisture Content Sampling —- USEPA Method 4

Moisture content sampling was conducted concurrently with each sampling run using the
principles presented in USEPA Method 4, Determination of Moisture Content in Stack Gases.
Parameters evaluated in order to determine the gas stream moisture content were sample gas

volume, temperature, pressure and impingers, and silica gel moisture gain.

5.5  Hydrogen Sulfide Emissions - USEPA Method 11

The principles of USEPA Method 11, Determination of Hydrogen Sulfide Content of Fuel Gas
Streams in Petroleum Refineries, were used for this test program. The sample gas was extracted
through a short heated Teflon® probe connected to a series of six midget impingers. The first
impinger contained 15 milliliters (ml) of hydrogen peroxide. The second impinger remained
empty. The third, fourth, and fifth impingers each contained 15 ml of cadmium sulfate absorbing
solution. A silica gel midget impinger followed the impinger set. A volatile organic sampling
train (VOST) type meter box was utilized to control the sample flow rate and to measure the

sample volume.

Three 60-minute test runs were performed. Samples were collected at a rate of 1 liter per minute
(Ipm) for each testing run. At the conclusion of each test, the impinger train was purged with

clean ambient air for 15 minutes at a rate of 1 Ipm.
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5.6 Methane and Ethane Emissions —- USEPA Method 18

Tedlar® bag samples were taken utilizing USEPA Method 18 procedures, Measurement of
Gaseous Organic Compound Emissions by Gas Chromatography. These bags were then
analyzed for methane/ethane hydrocarbons; emissions are reported as non-methane/non-ethane

VOCs (NMEVOC).

5.7  Total Gaseous Non-methane Organic Emissions— USEPA Method 25

USEPA Method 25, Determination of Total Gaseous Non-methane Organic Emissions as
Carbon. The sampling system consisted of a heated probe, heated filter, condensate trap, flow
control system, and sample tank. The sample tank was evacuated prior to collecting samples and
leak checked 24 hours later. An emission sample was drawn from the sample port at a point
centrally located within the duct, at a constant rate of 100 cubic centimeters per minute (ccm)
through a heated filter and a condensate trap, chilled with dry ice, by means of the evacuated
sample tank. After the 1-hour sample run, the condensate trap was removed from the sample
train, capped, and uniquely labeled, then kept on dry ice until reaching the analytical laboratory.
The sample tank was removed from the sample train, capped, and uniquely labeled. The sample
set (1 trap and 1 sample tank), information was included on a Chain of Custody (COC) form
completed for shipment to the laboratory. The total gaseous non-methane organics (TGNMOs)
was determined by independently analyzing the condensate trap and sample tank fractions and
combining the analytical results. Field data related to USEPA Method 25 sampling was recorded
on field data sheets and have been provided in Appendix B. All laboratory analysis sheets are
contained in Appendix C and all relevant quality assurance / quality control (QA/QC) data can be

found in Appendix D.

5.8 Process Data

ARG personnel recorded the absorber refinery fuel gas throughput at least every 15 minutes
during each testing period. A copy of the process data can be located in Appendix E

5.9 Calculations

Emission calculations were completed using a computer spreadsheet format. The results of each

pertinent parameter are detailed on the spreadsheet for each sampling run and provided in the
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Appendix B. A sample calculation for one complete test run of each parameter is included in

Appendix F.

5.10 Calibrations

The following field equipment calibrations are contained in Appendix D:

e Thermocouple

e Dry gas meter and orifice

Pitot tube

Qualified Source Testing Individual (QSTI) Certificates

6 TESTING SUMMARY

The results of the testing program are presented in Tables 1 and 2 and Table 3 contains the table

nomenclature.

7 CONCLUSION

A compliance emissions evaluation program has been conducted for the American Refining
Group, Inc. on their LO-CAT oxidizer exhaust located in Bradford, Pennsylvania. Test results
represent data that is considered to be representative of the emission rate at the prevailing

operating conditions.
To the best of ACCI’s knowledge, this source test report has been checked for completeness and

the results contained herein are accurate, error-free, and representative of the actual emissions

measured during testing.
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Table 1. VOC Test Results, Lo-Cat Desulfurization Unit (ID:1002), V-204 Vessel Outlet

American Refining Group, Inc., Bradford, Pennsylvania

Test Data Run 1 Run 2 Run 3 Average
Date 12/08/10 12/08/10 12/08/10

Start Time 7:57 AM 9:27 AM 10:57 AM

End Time 8:57 AM 10:27 AM 11:57 AM

Flow Rate - (ACFM) 386 561 572 506
Flow Rate (SCFM) 333 484 493 437
Flow Rate (DSCFM) 290 420 426 379
Flow Rate (DSCM/min) 8 12 12 11
Sample Volume (DSCF) 22.25 21.93 22.15 22.11
Sample Volume (DSCM) 0.63 0.62 0.63 0.63
Carbon Dioxide (CO,) (dry volume %) 0.10 0.09 0.16 0.12
Oxygen (0,) (dry volume %) 20.25 20.02 20.09 20.12
Water Vapor (H,0) (volume %) 13.06 13.15 13.51 13.24
Stack Temperature (°F) 122.8 123.0 124.0 123.3
Results

Total Gaseous Non-Methane Organic (TGNMO) by M25

TGNMO Conc. as Carbon (ppmygy) 2361 2277 2281 2306.3
TGNMO Conc. as Propane (ppmyy) 787.0 759.0 760.3 768.8
Non-Methane, Non-Ethane Volatile Organic Compounds (NMEVOC)

Ethane Concentration (ppmg,) 304.9 301.2 208.4 271.5
Ethane as Propane (ppmyy,) 203.3 200.8 138.9 181.0
NMEVOC Concentration as Propane (ppmyg,) 583.7 558.2 621.4 587.8
NMEVOC Emission Rate as Propane (Ib/hr) 1.16 1.61 1.82 1.53

Y:\American Refining Group\09-160 Lo Cat Desulf\Field Work\Method 1-4, 25, Summary
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Table 2. H,S Test Results, Lo-Cat Desulfurization Unit (ID:1002), V-204 Vessel Outlet
American Refining Group, Inc., Bradford, Pennsylvania

Test Data Run 1 Run 2 Run 3 Average
Date 12/08/10 12/08/10 12/08/10

Start Time 12:46 PM 1:53 PM 3:00 PM

End Time 1:46 PM 2:53 PM 4:00 PM

Flow Rate (ACFM) 567 563 588 573
Flow Rate (SCFM) 489 486 507 494
Flow Rate (DSCFM) 425 422 441 429
Flow Rate (DSCM/min) 12 12 12 12
Sample Volume (DSCF) 22.43 22.23 22.55 2241
Sample Volume (DSCM) 0.64 0.63 0.64 0.63
Carbon Dioxide (CO,) (dry volume %) 0.10 0.10 0.10 0.10
Oxygen (O,) (dry volume %) 20.70 20.70 20.70 20.70
Water Vapor (H,0) (volume %) 13.15% 13.15% 13.15% 13.15%
Stack Temperature (°F) 123.0 123.0 123.0 123.0
Results

Hydrogen Sulfide

Concentration (ppmyy,) 2.74 11.65 0.45 4.95
Emission (Ib/hr) 0.0062 0.026 0.0011 0.011
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TEST METHOD CERTIFICATION

American Refining Group, Inc. and Air/Compliance Consultants, Inc. have conducted a
review of the state and federal regulations which apply to each source at American
Refining Group, Inc. in order to develop the test methods described in this protocol. We
certify, to the best of our knowledge, that the test methods that have been incorporated
into the attached protocol meet the testing requirements of the applicable regulations.

HYDROTREATER LO-CAT DESULFURIZATION UNIT
YOC AND H2S TEST PROTOCOL
AMERICAN REFINING GROUP, INC.
BRADFORD, PENNSYLVANIA
Plan Approval No. 42-004E
September 2009

Project No. 09-160

Eric S. White
Project Manager, QSTI
Air/Compliance Consultants, Inc.

/lww/ 4»&&“4

Jason L. Goodling /

Environmental Manager
American Refining Group, Inc.
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HYDROTREATER LO-CAT DESULFURIZATION UNIT
VOC AND H2S TEST PROTOCOL
AMERICAN REFINING GROUP, INC.
BRADFORD, PENNSYLVANIA

Plan Approval No. 42-004E

1 INTRODUCTION

American Refining Group, Inc. (ARG) has contracted Air/Compliance Consultants, Inc. (ACCI)
to perform an emissions evaluation of the LO-CAT oxidizer vent at their facility located in
Bradford, Pennsylvania. Emission rates will be determined for volatile organic compounds
(VOCs) as propane (C3;Hg) and hydrogen sulfide (H,S). A previously approved VOC test
protocol, submitted in 2008 and accepted on October 3, 2008, was referencea to complete the
following protocol. This protocol represents the initial VOC and H,S performance test for the
aforementioned unit under the newly submitted Plan Approval No. 42-004E, formerly

No. 42-004C. No testing was performed for the 2008 protocol.

2 COMPANY AND TESTING FIRM INFORMATION

COMPANY TESTING FIRM

Mr. Jason Goodling Mr. Eric White

American Refining Group, Inc. Air/Compliance Consultants, Inc.
77 N. Kendall Avenue 1050 William Pitt Way
Bradford, Pennsylvania 16701 Pittsburgh, Pennsylvania 15238
(814) 368-1223 — Telephone (412) 826-3636 — Telephone
(814) 368-1427 — Facsimile (412) 826-3640 ~ Facsimile
jeoodling@amref.com ewhite@air-comp.com

3 ANALYTICAL LABORATORY INFORMATION

USEPA Methods 11, 18, and 25 will be analyzed by the following laboratories:

USEPA Method 11 USEPA Method 18 USEPA Method 25
Air/Compliance Consultants, Inc. Air Quality Services Triangle Environmental Services
Mr. Todd Haas Ms. Nancy Kotsko Mr. Wayne Stollings

1050 William Pitt Way 4527 Clairton Bivd. 6661 S. Alston Avenue
Pittsburgh, Pennsylvania 15238 Pittsburgh, Pennsylvania 15236 Durham, North Carolina 27713
{412) 826-3636 — Telephone (412) 881-5630 —Telephone (919) 361-2890 — Telephone
(412) 826-3640 — Facsimile (412) 881-7925 —Facsimile (919) 361-3474 Facsimile
thaas@air-comp.com agsl@earthlink.net Lab Registration # 68-3321

PA Lab Registration #02-742 PA Lab Registration #02-711




4 SCOPE AND OBJECTIVES

The scope of this project is to determine emissions from the Hydrotreater LO-CAT
Desulfurization Unit and comply with the performance testing requirements of Plan Approval
No. 42-004E. Testing and analyses will be conducted using the principles of the United States
Environmental Protection Agency (USEPA) Methods 1, 2C, 3, 4, 11, 18, 25, 25A, and 205 as
described in 40 Code of Federal Regulations (CFR), Part 60, Appendix A, and the methodology
described in the PADEP Source Testing Manual.  The testing is intended to comply with
Pennsylvania Department of Environmental Protection’s (PADEP) Plan Approval No. 42-004E
Request for Testing. Pertinent pages of the Plan Approval are contained in Appendix A.

5 PROCESS DESCRIPTION

5.1 Hydrotreater Unit

The Hydrotreater unit (Source ID #S1001) serves to remove sulfur from fuels and lube oils
through a reaction with hydrogen that is produced in other refinery processes (platformer
catalytic reforming). Sulfur removed from the fuels and lube oils in the Hydrotreater is contained
in the off gas from the Hydrotreater in the form of hydrogen sulfide (H;S). In turn, Hydrotreater

unit off gas is directed to the Desulfurization unit.

5.2 Desulfurization Unit

The Desulfurization unit reduces sulfur loading in the off gas through a series of chemical
reactions; the sulfur is recovered as a solid product. Unlike a Claus unit, which has been
traditionally applied at petroleum refineries, the Desulfurization unit does not produce sulfur
dioxide (SO») as a reactant; it uses chemical reduction and chemical oxidation to recover sulfur
from the gas, producing no potential hazardous by-products. The Desulfurization unit generally
consists of an absorber section (ID #C1001) and an oxidizer section (ID #C1001A). In the
absorber section, hydrogen atoms are liberated from sulfur as an iron chelate binds to the sulfur,
thereby displacing the hydrogen. Following treatment of the Hydrotreater off gas stream in the
absorber section, the resulting “sweet gas” is directed to various refinery process heaters and
boilers. The iron chelate solution is regenerated in the oxidizer section as oxygen displaces

sulfur bound to the chelate. The sulfur is then recovered as a solid and the regenerated iron
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chelate is pumped back to the absorber in a cyclical process. All atmospheric exhaust from the
Desulfurization unit will be from the oxidizer section and specifically the LO-CAT oxidizer

stack (Stack ID #S1001). A simple block diagram is located in Figure 1.

6 TESTING PROCEDURES

Testing will be conducted in accordance with USEPA, Title 40, CFR, Part 60, Appendix A and

the procedures described below.

6.1  Sampling and Traverse Locations

The sampling location for the collection of gas-flow data is located at the desulfurization unit
oxidizer vent exhaust stack. The inside diameter of the stack, at the sampling location, is 8.0"
(Figure 2). The nearest upstream disturbance from the flow sample port is approximately 56"
and the nearest downstream disturbance is approximately 24". The flow and gas samples will be

collected from the center of the stack as shown in Figure 2.

6.2  Gas Flow and Temperature Measurements

Gas flow measurements will be conducted using USEPA Method 2C, Determination of Gas
Velocity and Volumetric Flow Rate in Small Stacks or Ducts (Standard Pitor Tube). The gas
flow rate and temperature for the gas streams will be measured by conducting simultaneous
velocity and temperature measurements during each sampling run. Gas velocity head will be
measured with a calibrated Standard Pitot tube that will be connected to a manometer. The static
pressure will be measured using the same Pitot tube and manometer. A Chrome-Alumel
thermocouple attached to a digital indicator will be used to measure the gas temperature at each

of the traverse points.

6.3 CO; and O, Determination

The principles of USEPA Method 3A, Gas Analysis for the Determination of Dry Molecular
Weight (Instrumental Analyzer Procedure), will be utilized for the determination of oxygen (Os)
and carbon dioxide (CQ,) for the test program. A paramagnetic analyzer or equivalent will be
used to continuously measure O, concentrations and a non-dispersive infrared (NDIR) analyzer

or equivalent will be used to continuously measure CO; concentrations at each testing location.
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An extractive gas-conditioning system will be used to convey the sample to the gas analyzers.

Nitrogen (N) concentration will be determined by the difference.

6.4  Moisture Content Sampling

Moisture content sampling will be conducted concurrently with each sampling run using the
principles presented in USEPA Method 4, Determination of Moisture Content in Stack Gases.
Parameters to be evaluated in order to determine the gas stream moisture content will be sample

gas volume, temperature, pressure and impingers, and silica gel moisture gain.

6.5  Determination of Hydrogen Sulfide Emissions

The principles of USEPA Method 11, Determination of Hydrogen Sulfide Content of Fuel Gas
Streams in Petroleum Refineries, will be used for this test program. The sample gas will be
extracted through a short Teflon probe connected to a series of six midget impingers. The first
impinger will contain 15 milliliters (ml) of hydrogen peroxide. The second impinger will remain
empty. The third, fourth, and fifth impingers will contain 15 ml of cadmium sulfate absorbing
solution. A silica gel midget impinger will follow the impinger set. A volatile organic sampling
train (VOST) type meter box will be used to control the sample flow rate and to measure the

sample volume.

Three 60-minute test runs will be performed. Samples will be collected at a rate of
approximately 1 liter per minute (Ipm) for each testing run. At the conclusion of each test, the
impinger train will be disconnected and the impinger train purged with clean ambient air for

15 minutes at a rate of 1 Ipm.

6.6 Determination of VOC Emissions

USEPA Method 25A, Determination of Total Gaseous Organic Concentration using a Flame
Jonization Analyzer, will be used to collect and analyze for total hydrocarbons (THC). Sampling
will follow USEPA Guidance Document 033 for methodology and sampling system operation.
See Figure 3 for Method 25A Sampling Train Schematic. The gas sample will be extracted with
a heated sample line and analyzed with a JUM VOC analyzer without using a sample

conditioner. This measurement provides information collectively on all hydrocarbons containing

¥Y:Wmerican Refining Group\03-160 Lo Cal DesutProtocalprotocol 2009.doc Prinled: 10/6/2000



gas constituents in terms of C3Hg equivalent concentrations. Three 60-minute sampling runs will
be performed on the exhaust stack. Emissions will be reported in terms of propane. Sample

lines will be heated to 375°+25°F. The instrument will be calibrated to 25-75% of span.

Tedlar bag samples will be taken utilizing USEPA Method 18 procedures, Measurement of
Gaseous Organic Compound Emissions by Gas Chromatography. These bags will then be
analyzed for methane/ethane hydrocarbons so emissions can be reported as

non-methane/non-ethane volatile organic compounds (NMEVQC).

6.7  Determination of Total Gaseous Nonmethane Organic Emissions

If the results from Method 25A analysis are above 50 parts per million (ppm) as carbon, then the
VOC emissions will be tested in accordance with USEPA Method 25, Determination of Total
Gaseous Nonmethane Organic Emissions as Carbon. The sampling system consists of a heated
probe, heated filter, condensate trap, flow control system, and sample tank (Figure 4). The
sample tank will be evacuated prior to collecting samples and leak checked. An emission sample
will be withdrawn from the sample port at a point centrally located within the duct, at a constant
rate through a heated filter and a condensate trap, chilled with dry ice, by means of the evacuated
sample tank. Afier the 1-hour sample run, the condensate trap will be removed from the sample
train, capped, and uniquely labeled, then kept on dry ice until reaching the analytical laboratory.
The sample tank will be removed from the sample train, capped, and uniquely labeled. The
sample set (1 trap and 1 sample tank), information will be included on a Chain of Custody (COC)
form completed for shipment to the laboratory. The total gaseous non-methane organics
(TGNMOs) will be determined by independently analyzing the condensate trap and sample tank
fractions and combining the analytical results. Field data related to USEPA Method 25

sampling will be recorded on field data sheets, which have been provided in Appendix C.

6.8  Verification of Gas Dilution System

USEPA Method 205, Verification of Gas Dilution Systems for Field Instrument Calibrations,
utilizing USEPA Protocol gases and an Environics Model 4040 Computerized Gas Dilution
System, may be used for several analyzer calibration values. USEPA Method 205 results and the

unit calibration data will be included in the final report, if necessary.
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6.9 Process Data

ARG personnel will record the absorber refinery fuel gas throughput at least every 15 minutes

during each testing period for inclusion in the final report.

6.10 Calculations

Emission calculations will be completed by using a computer spreadsheet format. The results of
each pertinent parameter will be detailed on a spreadsheet for each sampling run and provided in
the final report. A sample calculation for one complete test run of each parameter will be

included in the final report.

6.11  Calibrations

The following field equipment calibrations will be contained in the final report:
o Thermocouple,
e Dry gas meter and orifice,
s Pitot tube,
e Analyzer calibration data, and
e Calibration gas certificates and USEPA Method 205 verifications.

7 FORMULAS TO BE USED IN DATA REDUCTION
See Appehdix B.

8 EXAMPLES OF FIELD DATA SHEETS

See Appendix C.

9 TESTING SCHEDULE

A tentative test date of December 9, 2009 is planned. ARG will contact the PADEP of the exact
date.

10 PLANT SAFETY

ACCI personnel will comply with all ARG safety requirements. Those requirements are hard
hats, steel-toed work boots, full-length pants, shirt, and eye protection. Sampling sites may
require additional items such as site specific safety training, respirators, Nomex coveralls,

hearing protection, and fall protection items.
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11 REPORTING

At the conclusion of the field evaluation program, a test report summarizing the findings will be
prepared in accordance with USEPA and PADEP requirements, Included in the report will be a
sampling procedure description, names of individuals present for the testing, and average test
results for each pollutant. The report will also contain all field data sheets and supporting sample
calculations. The final report will be submitted within 60 days after completion of the

field-testing.
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Relevant Pages of PADEP Plan
Approval No. 42-004E and
Agency Correspondence



(42.00413 " AMER REF GROUP/BRADFORD)

Source ID: 1001 Source Name: HYDROTREATER UNIT
Source Capacity / Throughput: 25.266 MCF/HR Refinery Gas

PROC CNTL CNTL STAC
1000 | == C1o01 | =P 10014 = 1001

sk
FM0D01

-t
FM002

I.

RESTRICTIONS.

Emission Restriction(s).

# 001 [25 Pa. Code §123.21]
General

No person may permit the emission into the outdoor atmosphere of sulfur oxides from a source in a manner that the
concentration of the sulfur oxides, expressed as 502, in the effluent gas exceeds 500 parls per million, by volume, dry basis.

#002 [25 Pa. Code §127.12b]
Plan approval terms and conditions.

(a) This source is subject to 25 Pa Code Sections 123.1, 123 31, and 123 41 for fugitive, odor, and visible emissions,
respectively.

(b) No person may permit the emission into the outdoor atmosphere of particulate matter in a manner that the concentration
of particulate matter in the effluent gas exceeds 0.04 grain per dry standard cubic foot.

11

TESTING REQUIREMENTS.

#1003 [25 Pa. Code §127.12b]
Plan approval terms and conditions.

(a) Within 180 days of the issuance of the Plan Approval or a schedule approved by the Department, a stack test shall be
performed in accordance with the provisions of Chapter 139 of the Rules and Regulations of the Department of
Environmental Protection, The stack test shall be performed while the aforementioned source is operating at the maximum
or normal rated capacity as stated on the application The stack test shall be conducted for VOC and H2S at the exhaust from
the LO-CAT Oxidizer (51001).

(b) The following methods shall be used to conduct emission testing unless another method is approved by the Department.
If VOC<50 ppm C: THC M25A + M18 (methane/ethane)

If VOC >50 ppm C: NMOC M25

H25: M11

(c) Pursuant to 25 Pa. Code 1393, at least 45 calendar days prior to commencing an emissions testing program, a test
protocol shall be submitted to the Department for review and approval. The test protocol shall meet all applicable
requirements specified in the most current version of the Department's Source Testing Manual.

(d) Pursuant to 25 Pa. Code 139.3 at least 15 calendar days prior to commencing an emission testing program, notification as
to the date and time of testing shall be given to the appropriate Regional Office. Notification shall also be sent to the
Division of Source Testing and Monitoring. Notification shall not be made without prior receipt of a protocol acceptance
letter from the Department.

(e) Pursuant to 25 Pa. Code Section 139.53(a)(3) within 15 calendar days after completion of the on-site testing portion of an
emission test program, if a complete test report has not yet been submitted, an electronic mail notification shall be sent to
the Department's Division of Source Testing and Monitoring indicating the completion date of the on-site testing.

DEP Auth ID: 745946 Page 14 PROPOSED




AMER REF GROUP/BRADFORD

(f) Pursuant to 40 CFR Part 63.7(g) a complete test reports shall be submitted to the Department no later than 60 calendar
days after completion of the on-site testing portion of an emission test program.

{g) Pursuant to 25 Pa. Code Section 139 53(b) a complete test report shall include a summary of the emission results on the
first page of the report indicating if each pollutant measured is within permitted limits and a statement of compliance or
non-compliance with all applicable permit conditions. The summary results will include, at a minimum, the following
information:

1. A statement that the owner or operator has reviewed the report from the emissions testing body and agrees with the
findings.

2. Permit number(s) and condition(s) which are the basis for the evaluation.

3. Summary of results with respect to each applicable plan approval condition.

4. Statement of compliance or non-compliance with each applicable plan approval condition

(h) Pursuant to 25 Pa. Code § 1393 all submittals shall meet all applicable requirements specified in the most current version
of the Department's Source Testing Manual.

(i) All testing shall be performed in accordance with the provisions of Chapter 139 of the Rules and Regulations of the
Department of Environmental Protection.

(i) Pursuant to 25 Pa. Code Section § 139 53(a)(1) and § 139.53(a)(3) all submittals, besides notifications, shall be accomplished
through PSIMS*Online, available through https:/ /www.depgreenport state. pa.us/ecomm/Login jsp, when it becomes
available. If internet submittal can not be accomplished, three copies of the submittal shall be sent to the Pennsylvania
Department of Environmental Protection, Bureau of Air Quality, Division of Source Testing and Monitoring, 400 Market
Sireet, 12th Floor Rachael Carson State Office Building, Harrisburg, PA 17105-8468 with deadlines verified through
document postmarks.

(k) The permittee shall insure all federal reporting requirements contained in the applicable subpart of 40 CFR are followed,
including timelines more stringent than those contained herein. In the event of an inconsistency or any conflicling
requirements between state and the federal, the most stringent provision, term, condition, method or rule shall be used.

III. MONITORING REQUIREMENTS.

No additional monitoring requirements exist except as provided in other sections of this plan approval including Section B
(Plan Approval General Requirements).

IV. RECORDKEEPING REQUIREMENTS.

#004  [25Pa. Code §127.12b]
Plan approval terms and conditions.

() The permittee shall maintain a record of all preventative maintenance inspections of the source. These records shall, ata
minimum, contain the dates of the inspections, any problems or defects, the actions taken to correct the problem or defects,
and any routine maintenance performed.

(b) The permittee shall maintain a record of the following from the operational inspections:

1. The performance of an operational inspection

#005 [25 Pa. Code §127.12b]
Plan approval terms and conditions.

ARG shall maintain a record of the date and time:

(a) The hydrotreater is operating

(b} The LO-CAT unit is operating.

(¢) The hydrotreater is shut down

(d) The LO-CAT unit is shut down

The records shall be kept for a period of five years and made available to the Department upon request.
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¢ Pennsylvania Department of Environmental Protection

P.0. Box 8468 Ere W)

Harrisburg, PA 17105-8468 e\
October 3, 2008

717-772-3938

Bureau of Air Quality

M. Jason L. Goodling
Environmental Manager
American Refining Group, Inc.
77 North Kendall Avenue
Bradford, PA 16701

Dear Mr. Goodling:
Re:  ACCI Project 08-176

On September 25, 2008, the Department received the protocol for the baseline testing to
determine the emissions of volatile organic compounds (VOC) from the Lo Cat Desulphurization
Unit (ID: 1002) at American Refining Group’s refinery in Bradford, McKean County. This
protocol is unacceptable to the Department, unless all of the following conditions are met.

° All sample lines must be heated to 375£25°F.
. The instrument shall be calibrated such that the actual pollutant concentrations are
approximately 25-75% of the span

Please notify the Regional Office and me at least len business days prior to testing so that
someone may be present to observe. Failure to do so could result in a rejection of the test results.
Final acceptance of the test results is contingent upon fulfiliment of all of the applicable
requirements specificd in Title 25, Chapter 139 of the PA Code; Plan Approval 42-00004C; and
the Department’s Source Tesling Manual (Revision 3.3; November 2000). Ifthere are any
questions regarding this matter, plcase contact me at your convenience.

Sincerely,

Mb J;g,)ﬂﬂam/
Rick Szekeres
Environmental Chemist

Source Testing Section
Division of Source Testing and Monitoring

i
An Equal Oppodurity Employer www.dep.state.pa.us Printed on Reeyeled Paper "CX,()
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ACCI SAMPLE CALCULATIONS
THC and Muisture
0
0
0
0
0%
January 0, 1200
Oxidizer Inlet and Outlet

Run 1
vr 210.0 mi Tstandard 68 F
Vi 200.0 ml Pstandard 760 mm Hg
wr 700.0 g Kimethod4 004706 scfiml
Wi 650.0 B 2method 4 004715 scffg
23275 daefl Klmethod 5 17.64 Rfin. Hg
0 000 dry actual liters Kdmethod 5 00945

Yd 0.9960 Vi ondars 3853 13/1b-mole

Pbar 28.64 in. Hg Kp 8549

dHavg £.70 in. H20 Ps 0 0

Im 670 ¥ w3593
02 20.50 % dv Ds(orL) 14.00 inches

cOo2 0.60 % dv Stack Width (W) NA inches
Pg -034 in. H20 Dn NA inches
Cp 0.84 Time 60 minutes

6Py "avg 1.000 in H201/2 Tsavg 3000  F
Fyg NAFJ@O68/760=NA dscl/MMBIu Product rate NA input ton/hr
CEMS DATA
Total Hydrocarbons
Caveragee 10.00 ppmwy
0, Correction 205 % dv
MW Propane 44 {b/ib-mole
MW Carbon 12 1b/th-mole

I Volume of Waler Vapor Condensed (Vwe)

Vwe(std) = Kimethod 4 * (V(- Vi)

Kimethod 4= 0.04706 scffml
V= 2100 ml
Vi= 200.0 ml
Vwe(std)= 0.471 sef

2. Volume of Water Vapor Collected in Silica Get (Viwsg)
Vwsp(std) = K2method 4 * (Wf'- Wi}
K2Zmethod 4= 0064715 seffp
Wi= 7000 g
Wi= 6500 g
Vwsp(sid)= 2.358 sel

3. Total Volume of Water Vapor in Gas Sample (Vw)

Vw(std) = Vwe(std) + Vwsp(std)

Vwe(std)= 0471 sel
Vwsg(sid)= 2.358 sef
Vw(std)= 2.828 scf

4 Volume of Gas Metered

Vm = Volume metered in dac{ + Volume metred in dry actual liters * (1 cf 7 28 317 liters)
Volume metered in dacf= 23275 dacf

Volume metered in dry actual liters= 0 000 dry actual liters

Vm= 23 275 dacf

Vm(m®) = Vm * (1 m*/35.3145 cf)
Vm= 23.275 dacf
Vm(m’)y= 0.659 dacm

d 14 25A. SampleCalcsRunt
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5. Volume of Gus Metered , dry basis, STD

Vm(std) = (Kimethod 5 * Vm * Yd * (Pbar + (dHavg/13.6))) / (Tm + 460)

Klmethod 5=
Vm=

Yd=

Pbar=
dilavg=

Tm=
Vm{sid)=

17.64 Rfin. Hg
23275 dacf
09960

28.64 in. Hg

1.70 in. H20
67.0 F
22 320 dscf

Vm(stdhn® = Vin(std) * (1 m*/35 3145 cf)

Vi(std)=
Vin{std)m’=

22.320 dscf
0.632 dscm

6. Water Vapor in the Gas Stream

Buws used = the lower of SPizogtav / Ps

Bws =

SPiz0g vy =

T = Tsavg + 459.67
Tsavp=

I=

C8=

C9=

Cit~

Cll=

Cla2=

Cl3=
SPiogTaw™
Pyg=

Bws

and Vw(std) / (Vm(std) + Vw(std})

SPwaograv / PS With o maximum allowable value of 1 0

The saturation pressure of water at stack temperature
1997 ASHRAE Handbook page 6.2 Eq. (6)

EXP(CBIT+ CO+CI0*T + CLI*T A2+ CI2¢ T3 + CI3*In(T)) * (29 921/14.696)

3000 F
7597 R
-1 0440401404
-1.12946501+01
-2 702236E-02
1 2890365-05
-2 478068E-09
6.545967E4+00
136.48 in Hg
28.62 in Hg
1.0000 vol. fraction

Bws = Vw(std) / (Vm(std) + Vw(std))

Vw(std)=
Vm(std)=
Bws=

Bws used=

2.828 scf
22.320 dscf
0.1125 val. fraction

0.1125 vol. fraction

7 Carbon Monoxide and Nitrogen in gas

CO+N2=100-(C0O2+02)

Co2= 0.00 % dv
0= 20.50 % dv
CO -+ N2= 79.50 % dv

8 Molecular weight of dry gas stream

Md = 0.44 * CO2 %dv + 0 32 * O2 %dv + 0.28 * (CO -+ N2 %dv)

CO2= 000 % dv
02= 20.50 % dv
CO +NI= 79.50 % dv
Md= 28.82 Ib/tb-mole

9 Molecnlar weight of wet gas stream

Ms=Md* (1 - Bws)+ 18 * Bws

Md= 28 82 Ib/lb-mole
Bws= 0 1125 vol. fraction
Ms= 27.60 1b/lb-mole

¥:A1 Rof¢ 1-4, 25A. SampieCalesRunt
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10 Stack Pressure

Ps = Pbar + Pp/i3 6
Pbar=

Pp=

Ps=

2864 in Hg
-0.34 in H20
28.62 in, Mg

I1. Average Stack Gas Velocity

Vs=Kp * Cp * (dP)Pavg * ({Tsavp + 460) / (Ps * Ms))*1/2

Kp=

Cp=

(dpP) *avg=
Tsavpe=
Py

Ms=

Vs=

8549

0.84
1 0000 in. H20M/2
3000 F
2862 in. Hg
27.60 1b/ib-mole
70.44 {us

12. Area of the Stack

If W = 0. the stack is circular.

Circular

As=PI*(Ds)2/4* (1 ft/12in )2

Ple=
Ds=
As=

Rectangular

As=L*W*(IfR/12in)"2

3.141593

14.00 inches
1.07 fi2

L= 0.00 inches
W= NA inches
As= 0.00 fi2

13 Stack Gas Flow Rate. Actual

Qacfm = Vs * As * 60
Vs= 7044 s
As= 107 fi2
Qacfm= 4,518 aefin

Qacm/min = Qacfin * (1 m®/ 35 3145 cf)

Qacfm=
Qacm/min=

4,518 achin
128 acm/min

14 Stack Gas Flow Rate, Standard

Qsefm = Qacfm * ( (Tstandard + 460) / (Tsavg + 460} } * (Ps / Pstandard)

Qacfm=
Tstandard=
Tsavg=
Ps=
Pstandard=
Qscim=

4.518 acfm
68 F
3000 IF
2862 in. Hy
2992 in Hg
3.002 sefim

Qsem/min = Qscim * (1 m* /35 3145 ¢f)

Qscfm=
Qsem/min=

3,002 scfm
85.0 scm/min

15 Stack Gas Flow Rate, Dry Standard

Qdsefm = Qscfm * (1 - Bws)

Qscfin=
Bws=
Qdscfm=

3,002 scim

01125 vol. fraction

2,664 dscfm

Qdscri/min = Qdscfin * (1 m*/35.3145 ¢f)

Qdsclm=
Qdscm/min=

2.664 dscfin
75.4 dsem/min

Yt F
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16. Yotal Hydrocarbons (THC) as Propane Emission Concentration (ppmdv) (QUTLET)

THC as Propane 10.00 ppmwy
Bws 01125 vol. fraction
THC as Propane 11.27 ppmy,

17. USEPA Method 18 Concentrations (QUTET)

Methane 6 00 ppmyy
Ethane 3.00 ppmy,
M + E as Propane 4 00 ppmgy,

18 Non-Methane, Non-Ethane Emission Concentration (as Propane) (Outlet)

NMEVOC as C3H8 =THC (C3H8) - USEPA (M+E, as propanc)

THC (as C318) = 1127 ppmdv
M + E as Methane 4.00 ppmy,
NMEVOC as CIH8 = 73 ppmy,

19. NMEVQOC Emission Rate (Ib/hr), (OUTLET, as propane)

NEMEVOC(Ib/hr) = NMEVOC / 1.000,000 * Qdscfm * (60 min / | hour) / Vo, * Carbonygy

NMEVOC (as Propanc) = 7.267 ppmng,
Qdsclm 2.664.4 dscfim
Vinstandard 385.3 fi3/ib-mole
MW Propane 44 foftb-mole
NMEVOC (Ib/hr) 0.1327 tothe

20 NMEVOC Emission Rate (Ib/day), (QUTLET)

NMEVOC (Ib/day) = NMEVOC (Ib/hr) * Operating Rate (hi/day)

NMEVOC (Ib/hr) 0.1327 tb/he
Operating Rate I 61 hr/day
NMEVQC (Ib/day) 0.214 Ib/day

YMF Sh d 14, 25A. SampleCalesRunt
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ACCIE SAMPLE CALCULATIONS
USEPA Method 25T HC and Moisture
Company Name

Project No.
Facility Locstion
Process Line
Normal
Test Date
Main Exhaust
Run 1

\%s 2080 ml Tstandard 68 F

Vi 2000 ml Pstandard 760 mm Hg

wf' 254 8 g Klmethodd 004707  scf/ml

Wi 2483 g Kimethod4 004715 scffg

23 460 dacf Kimcthod 5 1764 R/in. Hg
0000 dry actual liters Kdmethod § 00945

Yd 10010 Vinstandard 3853 f13/1b-mole

Phar 29 30 in. Mg Kp 8549
dHavg 170 in. H20 pa 0 0

Tm 48 F n 3141593

[024 18 00 % dv Ds (or L) 2400 inches
co2 150 % dv Stack Widih (W) NA inches

Pg -0 56 in H20 Dn NA inches

Cp 084 Time 60 mimues

(dPY12avg 0703 in. H20"M72 Tsavy 7032 F
Fd  NAFd@68/760=NA  dsc/MMBiu Praduct rate NA input ton/hr

I Volume of Water Vapor Condensed {Vie)

Vwe(sid) = Kimethod 4 * (VI- Vi)

Kimethod 4= 0 04707 scflg
Vi= 208 0 ml
Vi= 2000 g
Vwelstd)= 0377 sef

2 Volume of Water Vapor Collected in Silica Get (Vwsg)

Vwsg(std) = K2method 4 * (Wf'- Wi)

K2method 4= 004715 R/in Hg
W= 254 8 g

Wi= 248 3 daef
Vwsg(std)= 0306 scf

3 Totdd Volume of Water Vapor in Gas Sample (Vw)

Vw{std) = Vwe(std) + Vivsg(std)

Vwe(sid)y= 0377 sef
Vivsg(std)= 0306 scf’
Vw(sid)= 0 683 scf’

4 Volume of Gas Melered

Vm = Volume mefered in dacf + Volume metred in dry actual liters * (1 ¢f / 28 317 liters)

Volume metered in dacf= 23 460 dacf

Volume metered in dry ac 0000 dry actual liters
Vme 23 460 dacf

Vm(m3) =Vm * (1 m3/353145¢cl)

V= 23 460 daocl
Vm(m3)= 0 664 dacm

Y: Refining pl09:160 Lo Cot DesulhF plo Cal 1
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5 Volume of Gas Metered | dry basis. STD
Vm(std) = (K Imethod § * Vin * Yd * (Pbar + (dHavg/13 6))) / (Tm + 460}
0

Kimethod 5= 1764 00
V= 23 460 dncf

Yd= 1.0010

Pbar- 29 30 in 1120

dHavg= 1 70 Sedv

Tm= 748 F

Vm{sid)= 22 794 dsef

vmstd)m3 = Vi(std) * (1 m3 /35 3145 ¢f)

Vm(std)= 22 794 dscf

Vm(stdym3= 0 645 dsem

6 Water Vapor in the Gas Stream

Bws uscd = the lower of

Bws =
SPH20@Tsavy =

T = Tsavg + 459 67
Tsavg=

1=

CB=

Ch=

Cl10=

Cll=

Cl2=

Ci3=
SPHZO@1savg=
Ps=

Buws=

SPH20@Tsavg / Ps
and Vw{std) 7 (Vm{std) + Vw(std})

SPH20@Tsavy / Ps With a maximum allowable value of 1 0
The saturation pressure of water at stack temperature

1997 ASHRAE Handbook page 6 2 Eq (6)

EXP(CBT + CO +C10*T + C11*T22 4+ C12* T3 + C13*In(T)) * (29 921714 696)

7032 F
11629 R
-1 044040E+04
~1 1294650E+0]
-2 702236E-02
1 289036E-05
-2 478068E-09
6 545967E+00
6340 59 in Mg
2926 in. Hg
1 0000 vol fraction

Bws = Vaw(std) / (Vmn(std) + Vw(std))

Vw(std)=
Vmi(std )=
Bws=

Bws used=

0683 scf
22794 dscf
00291 vol {raction

0029t vol fraction

7 Carbon Monoxide and Nitrogen in gas
CO + N2 = 100 -(CO2 +02)

coz=
02«
€O +N2=

150 %dv
18 00 % dv
80 50 % dv

8 Molecular weight of dry gas stream
Md =0 44 * CO2 %dy + 0 32 * O2 9%dv + 0 28 * (CO + N2 %dv)

COoz2=
02=

CO+ N2=
Md=

150 in. H20
1800 % dv
80 50 % dv
28 96 1b/1b-mole

9 Molecular weight of wet gas stream
Ms=Md * (1 - Bws)+ 18 * Bws

Md= 28 96 1b/tb-mole

Bws= 00291 vol fraction

Ms= 28 64 Ib/ib-mole
Y. ican Refining pi09-160 Lo Cat Desuln® ple C 1
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10 Stack Pressure

Ps=Pbar + Pp/13 6
Pbar=

Pg=

Ps=

2930 in 1120
056 in H20
2926 in Mg

11 Avesage Stack Gas Velacity

Vs = Kp * Cp * (UP)1/2avg * ((Tsavg + 460} / (Ps * Ms)~ 172

Kp= 8549
Cp= (84
(dP)12avg= 07033 in. H20™1/72
Tsavg= T032F
Ps= 2926 in, Hg
Ms= 28 64 Ib/ib-mole
Vs= 5950 fi/s

12 Aren of the Stack I W =0, the stack is circular
Circular
As=PIY (Dsy*2/4*(1 R/ 12in)™2
Pl= 3141593
Ds= 24 00 inches
As= 31402
Rectangular
As=L*W* (I t/12in)"2
L= 0 00 inches
W NA inches
As= 000 2

13 Stack Gas Flow Rate, Actual
Quaclin = Vg * As * 60
Vs= 59 50 fifs
As= 3412
Qaclimy= 11,216 ncfm
Qacim/min = Qacfim * (1 m3 /35 3145cf)
Qacfin= 11216 acfin
Qacny/min= 318 acm/miin

14 Stack Gas Flow Rate, Standard

Qscfin = Qaclm * ( (Tstandard + 460) / (Tsavg + 460) ) * (Ps / Pstandard)

Qacfim=
Tstandard=
Tsavp=
Ps=
Pstandard=
Qscfm=

11.216 aclin
68 F
7032 F
2926 in Hg
2992 in Hp
4,979 sefin

Qscm/min = Qsefm * (1 m3 /353145 ¢f)

Qscfm=
Qsem/min=

4979 scfin
141 0 scon/min

15 Stack Gas Flow Rate, Dry Standard

Qdscfm = Qscfin * (1 - Bws)
Qsefin=

Bws=

Qdscfm=

4,979 scfin
00291 vol fraction
4.834 dsefm

Qdscm/min = Qdscfin * (1 m3/353145¢h)

Qdscfm=
Qdsem/min=

4,834 dsclin
136 9 dscm/min

Y \Wmerican Retining D
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16 Totul Gaseous Non-mehtane, Organic Compounds {1GNMOCs) as Carbon Emission Concentration (ppmdv) (Exbuust)

TGNMOCs as Carbon 56 00 ppmdv

17 TGNMOCs Emission Rate (tb/hr)

TGNMOCs(Ib/hr) = TGNMOCs / 1.000,000 * Gdsefin * (60 min/ 1 hour) / Vinstandard * CarbonMW

Vinstandard 385 3 f3/1b-mole
MW Carbon 12 /lb-mole
TGNMOC:s outlet 56 000 ppmdv
Qdscfin 4834 0 dscfin
TGNMOCs (lb/hr) 0 5059 to/hr

18 Destruction Efficiency (Ib/hr basis)

DE = {TGNMOCs tb/hr inlets - TGNMOCs b/l outlet) / TGNMOCs Ib/hr inlets

Relining

L

TGNMOCs Hot Inlet 57034 tb/hr

TGNMOCs Cold Inlet 1125 tohr

TGNMOCs Main Ex 0 5059 1o/hr

DE 09926

DE 99.26%
160 Lo Cot Desully Cai ]

Punied 972412008
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ACCI SAMPLE CALCULATIONS

H2S
CEMS 848 ppm, n 9
Rm,, 8.10 ppm, t-value 2.306 (40 CFR 75, Appendix A, Table 7-1)
RMstd 161 ppm, n-1 8
d -0.382 Mw H2S 34.07 p/g-mole
1. Standard Deviation
Sd = [(Tdi*-(Ldiy/n)/n-1)]"" (40 CER 75, Appendix A, Eq. A-8)
di
Run  RM-CEMS i
1 -1.66 275
2 -1.38 1.90
3 -0.61 0.37
4 022 0.05
5 0.79 0.63
6 -0.74 0.54
7 -1.23 1.52
8 1.64 2.68
9 -0.48 0.23
10 -4.21 17.69
Sum/Total of Runs Used -3.44

* indicates run used in calculations

Sum of Runs Used Ydi’ 10.66
Sum of Runs Used (Ydi)* 11.84
Sd= 1.081
2 Confidence Coefficient {40 CFR 75, Appendix A, Eq. A-9)

Ce= t-value*(Sd/nm)
t-value 2.306 (40 CFR 75, Appendix A, Table 7-1)
n 9
Sd 1.081
Ce 0.830684347

ZAPROJECTVUAUNITED REFINING\08-227 RAT A's\Field Work\H2S RATAS\URC - 08-227 - Hydrogen Sulfide Scrubber H2 Calces
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3. Relative Accuracy to Reference Method

RA =[] d|+] Ce | VRM,, * 100%

|d] 0382343964
JCe| 0830684347
RM,, 8.10

RA  0.14979993
RA 14 98%

(40 CFR 75, Appendix A, Eq. A-10)

4. Relative Accuracy to Applicable Standard

RA =[|d]|+| Ce| VRMstd * 100%

[d] 0382343964
[Ce| 0.830684347
RMstd 161

RA 0.007534337

RA

0.75%

5. Volume Metered Standardized

Vmstd = Vm * Yd * [(Tstd * Pbar)/(Tm * Pstd)]

Vm 29.94 L.
Yd 0.999
Tstd 293.15 °K
Pbar 732.03 mm. Hg
Tm 284.65 °K
Pstd 760 mm. Hg
Vmstd 29.67

6. HM2S Concentration

CH28 = 17040 * [((Vir * Np = Vi * Npdgampte = (Vip * Ny = Vipp * Npdpjant, )/ Vmstd]

Sample
Vir 50 00 ml
Ny 001 g-cq/liter
Vir 48.62 ml
Ny 0.01 g-cg/liter
CH2S 787

CH2S = CH2S * [24.04/34.07]

CH2S

5.55

Blank
Vir 50.00 m}
N, 0.01 g-cq/liter

Vit 49.99 mi
Ny 0.01 g-eq/liter

ZNPROJECTMMUNITED REFINING\08-227 RATA's\Field Work\H2S RATAS\URC « 08-227 - Hydrogen Sulfide Scrubber H2 Cales
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AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client Date Stack Dia. Measured?
ACCI Project # Run # DIAGRAM
Plant Location Meter Box #
Stack ID Yd
Stack Diameter Delta 1
Pitat 1D Test Crew:
Pitot Cp Pre-Test Leak Check
B P. (in Hg) Impingers
Ps (in. H,0) Pitot (+/-)
Start Time: Post-Test Leak Check
Stop Time: Impingers
Fyrite Kiti: Pitot (+/-)
MOISTURE DATA IMPINGER WEIGIHTS
Clock | Elapsed Meter Meter Delta | Vacvuny| Impinger Impinger Initial Final
Volume Temp Pressure| Temp.
Initial 1
5 Min 2
10 Min 3
15 Min 4
20 Min WET bulb
25 Min DRY Bulb
30 Min
35 Min 0,% CO,% N,%
Final
start: stop: start: stop:
TRAVERSE Delta Stack Temp] Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.

YA Refe

\Fictd Data Sheets\M;

I Method Data Shieets\Methind 2 and 4 Dala Sheers Flow and Moistre




AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 25A HEATING COMPONENT DATA SHEET

Client Start Time
Project Number Stop Time
Plant Location Date
Sample Location Run Number
Test Crew
HEATING TEMP @ TEMP @ TEMP @ TEMP @
COMPONENT 15 MIN (°F) 30 MIN (°F) 45 MIN (°F) 60 MIN (°F)

apraject/licld datn sheets/Method 25A Heating Component Data Sheet
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Air/Compliance Consultants, Inc. (ACCI)
Standard Pitot Tube Inspection Data Sheet

D+

CZ::C;EF
B
L
W7
{~0.10)
T \ A
\_ St
Allowable Range/Parameter Value
Obstruction? Y[ NC
Damaged? Y[ N
¢ 90° Bend Y] N
Dr inside diameter "
Static Holes — 0.1 of Dy "
Static Holes ~ equally spaced ina | Y| N[]
piezometer ring
A=>6xDr "
B=2>8xDq "
Certification:
I certify that the Standard Pitot Tube/Probe ID# meets or exceeds all specifications, criteria and/or

applicable design features and is hereby assigned a Pitot tube calibration factor Cp of 0.99 + 0.01.

Checked by:

(Signature / Date)

¥:\1 References\Field Data Sheets\Manual Method Data Sheets\Standard Pitot Tube Data Sheet.doc



Air/Compliance Consultants, Inc. (ACCI)
Thermocouple Calibration Data Sheet

Probe 1.D.: Dry Gas Meter 1.D.:
Standard Used: Mercury Thermometer Temperature Scale: °F
Converted to: °R (Equation= 460 + °F resuit)
Post Test
T Reference Probe Absolute
emperature Tl ‘ Ther - T e
Range rernometer hermometer emperature
(°R) (°R) Difference
Ice Bath
Room Temp.
Hot Bath

Criteria are:

Hot Bath Value within 10% of the average stack temperature measured.

The absolute temperature Difference within 1.5% of Reference Standard used.
Section 10.3.1 of USEPA Method 2

Checked by:

(Signature / Date)

Y1 References\Fleld Data Sheets\Manual Melhod Data Sheets\Thermocaupte Calibration Data Sheet.doc




Client Date ' Run #

ACCI Project #
Plant Location
Stack ID
Pre-Test Leak Check Post-Test Leak Check
Baromelric Pressure (in. Hg)
Start Time: Stop Time:
Test Crew
Meter Box ID Y Alg
Meter Volume Initial Final
Dry Gas Meter Temp Initial Final
Delta H/Vacuum Initial " Final T
ANALYSIS
Sample Blank
Sample
Volume of I, Selution Used(V|y) mi mi
Normality of I, Solution (N} g-eqfliter g-eqfliter
Volume of Na,S,0; Solution (V)
Initial Vol mi ml
Final Vol ml mi
Amount Used mi mi
Normality of Na,S,04 Solution (Ny) g-eqfliter g-eqg/liter

METER VOLUME (STANDARD)

Tsld anr

Tm Psld
T=70°F=373.15K
Pga= 760 mmHg

Vimg™  VmYd

H28 CONCENTRATION

(Vir Ny- Ver N gampie = (Vir Ni - Vi Npbjank
Vm(std)

*

Cus = 17.04x 10°

- 24.45
Cuas = Cips e

W\Servert\aprojeciVl References\Field Data Sheets\Manual Method Data Sheets\Method 11 Data Sheet 9/18/2009



Air/Compliance US EPA Method 25 VOC Canister Leak Check Form
 Consultants, Inc.

Facility: Project No: Date:
City/State: Run No.:
Sample Location: Operator:
Pressure/Temp: Pressure/Temp:
Date/Time Tank No. Vacuum Date/Time Tank No. Vacuum

Y1 References\Field Data Sheets\Manual Method Data Sheets\Method 25 Data Sheets



Air/Comipliance
Consultants, Inc.

US EPA Method 25 VOC Sample Record Form

Facility: Project No: Date:
City/State: Run No.:
Sample Location: QOperator:
Tank No: Trap No: Sample ID:
Tank Vacuum Barometric Pressure | Ambient Temperature
mmHG cmHG mm HG °F
Pretest (Manometer)
Post-test (Manometer)
Leak Rate: mmHG/1.0 min. P = 0.01(FPy/V)
P = Allowable pressure change, cm Hg.
Pretest: Py = Barometric pressure, cm Hg.
F = Sampling flow rate, cc/min
V= Sample train volume, cc
Time Vacuum Flowmeter Settings Probe Filter Comments

Y\1 References\Field Data Sheets\Manual Method Data Sheets\Method 25 Data Sheets
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QRECEIVED NOov 0 2 2008
Pennsylvania Department of Environmental Protection

P.O. Box 8468 ‘
Harrisburg, PA 17105-8468 (. \X\ U
October 26, 2009
717-772-3938

Bureau of Air Quality

Mr. Jason L. Goodling
Environmental Manager
American Refining Group, Inc.
77 North Kendall Avenue
Bradford, PA 16701

Dear Mr. Goodling:
Re:  ACCI Project 09-160

On October 20, 2009, the Department received the protocol for the baseline testing to
determine the emissions of hydrogen sulfide (H,S) and volatile organic compounds (VOC) from
the absorber (ID: C1001) and oxidizer (ID: C1001A) sections of the Lo Cat Desulfurization Unit,
used to control the sulfur emissions from the Hydrotreater Unit (ID: 1001) at American Refining
Group’s refinery in Bradford, McKean County. This protocol is acceptable to the Department.

Final acceptance of the test results is contingent upon fulfillment of all of the applicable
requirements specified in Title 25, Chapter 139 of the PA Code; Plan Approval 42-00004E; and
the Department’s Source Testing Manual (Revision 3.3; November 2000). If there are any
questions regarding this matter, please contact me at your convenience.

Sincerely,

Rick  doehonor

Rick Szekeres

Environmental Chemist

Source Testing Section

Division of Source Testing and Monitoring

An Equal Opportunity Employer www.dep.state.pa.us Printed on Recycled Paper @
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‘Message Page 1 of 2

Eric White

From: Szekeres, Richard [riszekeres@state.pa.us]

Sent: Friday, November 12, 2010 10:31 AM

To: Eric White

Cc: Bill Stanziana; Jason Goodling; Jill Merrill; Rob Frey

Subject: RE: ARG LO-CAT Desulfurization Unit Baseline testing
Importance: High

All proposed changes are acceptable.

Rick Szekeres, M.S. | Source Testing Section
Department of Environmental Protection
Rachel Carson State Office Building

400 Market Street | Harrisburg, PA 17101
Phone: 717.772.3938 | Fax: 717.772.2303
www.depweb.state.pa.us

-----Original Message-----

From: Eric White [mailto:EWhite@air-comp.com]

Sent: Thursday, November 11, 2010 10:49 AM

To: Szekeres, Richard

Cc: Bill Stanziana; Jason Goodling; Jill Merrill; Rob Frey
Subject: ARG LO-CAT Desulfurization Unit Baseline testing

Rick,
We have set a tentative date for the American Refining Group’s, LO-CAT testing. Mr.
Jason Goodling will confirm the following through formal notification; testing will

commence on December 8 for THC’s (M25; M18) and possibly Hydrogen Sulfide (H2S;
M-11) testing. The 9th would be utilized as a contingency day to complete the H2S testing.

I reviewed the September 2009 protocol that was accepted on October 26, 20009.
The only slight deviations from the protocol will be:

o The use of an “S” type pitot instead of the proposed standard pitot. This is due to the
port length on the unit and the inability to insert said pitot tube. This was per a
previous discussion between you and [.

o We proposed to perform M25A analysis to determine whether M25A or M25 would
be used. Previous data showed levels above the 50ppm as carbon; M25
specifications and not M25A. We will be performing the M25 only for total
hydrocarbons.

o FEthane and Methane analysis would be via M18 bag sampling as stated in the
protocol. No M25 separate Ethane analysis is required.

o Oxygen and Carbon Dioxide results were proposed as M3 A, on site analysis. We
will have the analysis run via 3C from the M25 samples or 3A from the M18
samples.

I hope to hear only good responses to this E-mail, (I will keep my fingers crossed on that
one).

Feel free to contact me at any of the listings below.

Thanks,

11/12/2010
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M25 Volatile Organic Compounds



I =610

’2"2"0 Post-Test Data 18. §O 8’ .00 | % @
Sample #(Rm R |TankID# 9\5 [ Trap ID # HET

.0

I2=G-10
128 -0

(o~ 10

=G0
D~8&-10

SAMPLE DATA
Triangle Environmental Services, Inc.

Company Name: 79!%&’: Len fe;(:‘.(/-::’t-kt/\ g

Date:

Umts of Measure

Sample # (Q..,\ 3,

Pressure: g MHg

“uu\p /L@’ 547
Temperature: @{l—; O °c

Trap ID # iLAT

Description

(20 character limit)

Barometric Pressure

Tank Vacuum

Absolute Pressure

Temperature

27-08

Pre-Test Data

K700

&

Description
(20 character limit)

RIWiN

ohic

eie

AR

G

7

Barometric Pressure

Tank Vacuum

Absolute Pressure

Temperature

9.0

Pre-Test Data

Post-Test Data

Sample #

Trap ID #

>0
15

Tank1D# O

Description
(20 character limit)

Barometric Pressure

Tank Vacuum

Absolute Pressure

Temperature

Pre-Test Data

29.08

LG oo

Z0C

Post-Test Data

sample # Run 4. |[TankD# Q5 ©

Trap ID # BE ]

Description

R WiA) O

NE

A

......... e

(20 character limit)

Barometric Pressure

Tank Vacuum

Absolute Pressure

Temperature

Pre-Test Data

g.08

2. €0

7

Post-Test Data 28‘ 5-3 7-56 ‘ 20
Sample # Tank ID # Tréb D# _ A .

Description
(20 character limit)

...........................................

Barometric Pressure

Tank Vacuum

Absolute Pressure

Temperature

Pre-Test Data

Sample # Tank ID #

Post-Test Data

Description
(20 character limit)

..........................................................................

Trap ID #

Barometric Pressure

Tank Vacuum

Absolute Pressure

Temperature

Pre-Test Data

Post-Test Data

[QA forms]data.frm 5/08

.........
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K

Facility: ARG

Air/Compliance US EPA Method 25 VOC Canister Leak Check Form
Consultants, Inc.

Project No: 09-160 Date: I PR C\. !O

N N -

RunNo: W e eqlt ¥

¥
Operator: { (it

City/State: Bradford, Pa

Sample Location: LO-CAT Exhaust

Pressure/Temp: 9\‘"108 7{) OP

Pressure/Temp: ,25{,«110 :U”f o F

DatelTimeh _ Tank No. Vacuum Date/Time Tank No. Vacuum

260 0| 1% 29 00 ho-e M5 1Y 28y
%0 28] | 2900 hagl v | 28y
718 \06 29-c0 hwos | o6 28 ).

YV og52257 11900 |V x| 59 | den
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[, o

Facility: ARG

Air/Compliance
Consultants, Inc.

Project No: 09-160

City/State: Bradford, PA

US EPA Method 25 VOC Sample Record Form

Date: TRV o R

Run No.: E@}C}/ﬁ C

Sample Location: LO-CAT Exhaust

Operator: C(j‘“)

o g €7 v’f} [0 - N ; ‘
Tank No: A / Trap No: ¢ 8 { Sample ID: ,(J"”‘CV) c.
Tank Vacuum / /. ¢ | Barometric  Pressure Ambient  Temperature
mmHG -cmHG” 15 mm-HG /{ ¢ “( °F
Pretest (Manometer) RE OO0 QE S PNe
- I~ - - ) oo .r; )
Post-test (Manometer) /50 Ry S > A
Leak Rate: mmHG/1.0 min. P = 0.01(FP,/Vy)
P = Allowable pressure change, cm Hg.
Pretest. &/ A io TN P, = Barometric pressure, cm Hg.
F = Sampling flow rate, cc/min
16 e /J'Ni*ﬁ; L V= Sample train volume, cc
Time Vacuum Flowmeter Settings Probe Filter Comments
7:57 2800 106 i3¢ e
§ 05 NS [eo G log,
o 2400 (00 (3 (3
SR 2 ro¢ (oo (35 (33
za7 s e (o 33 g
oD, A0 0 foe 133 (3¢
E’;’J}‘;} ’6:'/5@ ’27@ \31_ fég?
£33 700 jeo M N
& 37 isge fvo [3H 128
NEG? N 1 g-o00 lee i34 1<)
Ll hee fee Y 13
FAREN .00 j oo i35 A%
57 7.0 fee 13) 3
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US EPA Method 25 VOC Sample Record Form

x Air/Compliance
Consultants, Inc.
Facility: ARG Project No: 09-160 Date: [2~-S-1LO
City/State: Bradford, PA Run No.: fT:\.r o
£
Sample Location: LO-CAT Exhaust Operator: -
Tank No: )l'j Trap No: éLX/ Sample ID: fCrn/ T
Tank Vacuum 6 ¢ | Barometric Pressure Ambient Temperature
mmHG emta— /1 © mmH6— (= °F
Pretest (Manometer) %O AF I N aYe
Post-test (Manometer) S’CO Rg-S 0 IS
Leak Rate: mmHG/1.0 min. P = 0.01(FPu/\Vy)
P = Allowable pressure change, cm Hg.
Pretest: .0 (n 10 ihin. P, = Barometric pressure, cm Hg.
F = Sampling flow rate, cc/min
1Cmin ge V= Sample train volume, cc
Time Vacuum Flowmeter Settings Probe Filter Comments
g 2% 66 (cC 130 [
WADPN NS oC [oO /53 N
1.7 53-5¢ [0C [33 S|
CITN 23..59 [oo 13 |27
G~ A - SO LO‘G [”O’L /}\,3
YISN 30 50 [ o9 3o ) N
.57 jG00 (66 3o 1
O oy /800 L5 i30 h&
o o7 /G50 { ot 13 T
o1, Lip.00 00 '3 125
je1) { 200 {06 i 133
10722, Y50 100 B (28
(027 Soo V00 (35 N7
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m | Air/Compliance US EPA Method 25 VOC Sample Record Form
_ Consultants, Inc. ‘
Facility: ARG Project No: 09-160 Date: /- 5!
City/State: Bradford, PA Run No.: / [/4 T EE
Sample Location: LO-CAT Exhaust Operator: £Suw
Tank No: Q ) [ Trap No: ﬁET Sample ID:
Tank Vacuum o Barometric Pressure Ambient  Temperature
mmHG cmHe— /76 mmH8 A °F
Pretest (Manometer) 200 QIS0 /%
Post-test (Manometer) 5.5 A8-5C / g
Leak Rate: mmHG/1.0 min. P = 0.01(FP,/Vy
P = Allowable pressure change, cm Hg.
Pretest: .y .2 (0 Py = Barometric pressure, cm Hg.
F = Sampling flow rate, cc/min
¢ M ’f}w ot V= Sample train volume, cc
Time Vacuum Flowmeter Settings Probe Filter Comments.
10157 AL -00 00 By, )25
1 ioa 2500 foo )30 %
67 1350 [0O 13 JAD,
P e 1S 130 i3,
w7 0.5 00 13€ 3
¥ 00 (5 S (O 13] 127
(7 j7.6 [06 {3/ 122,
/6-© /00 Y
/75 jOO /3] 27
A5 10 i3) P,
) (00 13 /9
Y. 6 J00 I30 130
)5 | 6O [3] 127
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AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client ARG Date /}/ X/ /0 Stack Dia. Measured?
ACCI Project # 09-160 Run # ’ { ! DIAGRAM
Plant Location Bradford, Pa Meter Box# i §9¢
Stack ID LO-CAT Exhaust Yd \.co?
Stack Diameter i v Delta H
Pitot ID \‘\' Q -\ Test Crew: ™~
Pitot Cp 0.84 Pre-Test Leak Check
B. P. (in. Hg) Q‘IQ| ﬁ( Impingers
Ps (in. H,0) ol Pitot (+/-) /
Start Time: 70 § Post-Test Leak Chec
Stop Time: %/27? Impingers Field Balance #:
Fyrite Kit#: Pitot (+/-) Reference Weight Result:
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |Vacuuny/| Impinger Impinger Initial Final
Volume Tem Pressure| Temp.
mitial| 30,00 & ; ' ] 100 'R0
smin| KDAGE ML {42 .7 1Y 3 2 00 |1DR
10Min[ 3 ARS [ (M3 W3 20 5\3\5_ 3 0 o)
sMin| 00 8V} [AAlUS W (Do |4 s 1% P
20Min| 205 V1) 1S [y | (A 30 |30 WET bulb '
sMin| %04 e v | .y [T |34 DRY Bulb
30 Min| OY  SH1 10 |2
35 Min| Ly 5% \ |3 0,% CO% N,%
Final
start: stop: start: stop:
TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
A | PPN PR} T
> S Vg 5
5 3N 1% >
Y v \9%Y 5
< .0 PN g
\o 0L 123 S
. B O VY %
O (5 0% Q
2 N 2% Q
A, Q4 2% u
“ Q4 X% 9
S 0 VL Q-
1 0 125 <
R 04 125 g
D A4 2% a
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AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

e
R

Client ARG Date \} / f/ { ) Stack Dia. Measured?
ACCI Project#  09-160 Run # P} DIAGRAM
Plant Location Bradford, Pa Meter Box# |5 94X
Stack ID LO-CAT Exhaust Yd Love
Stack Diameter <6’, " Delta H \\"}\,Q',
Pitot ID L’\Q -\ Test Crew: ‘({9 VC\/\;
Pitot Cp 0.84 Pre-Test Leak Check
B. P. (in. Hg) }%15 Impingers 0 LT K’j
Ps (in. H,0) FolS Pitot (+/-) [v
Start Time: an(‘, Post-Test Leak Check
Stop Time: AULY Impingers 0 wie @ i\ Field Balance #:
Fyrite Kit#: Pitot (+/-) \/ v T\/ - Reference Weight Result:
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |Vacuunv| Impinger Impinger Initial Final
Volume Temp Pressure| Tem
Initial| 412 06} 1 wo | 23U
sminfAGD MY Mg [ LY 1R o [0 2 w |0
ovinfB0 230 [MA W [\ RS 125 3 0 %
1sMin| Sy [0 [wd] 13 3. | 3Y + 1¥NA [0
20 Min[5) 3} ,'%‘1\ S50\ ‘\\’\ 2.0 133 WET bulb '
2sMin[ 2B}, ySUSH (VB | LY 20 1R DRY Bulb
0Min 215 O[S4y [ LWy [0 189
35 Min 0,% C0O,% N,%
Final
start: stop: start: stop:
TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
AN 09\ DAY
> DY Y
“ > L)
S PR 0
© A0 )
3 K2 DY
< - 25
Y5\ B DY
X L% PKY
3 A3 1473
“ Yy \25
< AX 2>
0} A\ (e
g g 12
R 18 A
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AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client ARG Date ra/‘f(? /10 Stack Dia. Measured?
ACCI Project # 09-160 Run # 3 - DIAGRAM
Plant Location Bradford, Pa Meter Box # ‘ S’-‘v S
Stack ID LO-CAT Exhaust Yd I\ 803
Stack Diameter i’ ! Delta H ] \’)f b 0
Pitot ID -y Test Crew: T{{ Ew
Pitot Cp 0.84 Pre-Test Leak Check
B.P. (in. Hg) Y-S Impingers (3.\3‘% @ (Y
Ps (in. H,0) alS Pitot (+/-) v/ T
Start Time: ‘0 f: "“ Post-Test Leak Check
Stop Time: \\ }1’ Impingers ¢ S é ,() i Field Balance #:
Fyrite Kit#: Pitot (+/-) \/ \n | “ = Reference Weight Result:
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |Vacuum/| Impinger Impinger Initial Final
Volume Pressure
mitial] 565 Yty 1 100 |G
5 Min| 559,601 2 w0 |10
1oMinG43 F1\ 3 0 Q
smin[PEHEQ MY (W6 | I (300 [ D3 4 L4 | Jub.C
20min[250. %0 (b M [ i (20 1S5S WET bulb
25Min| 553 GRE IS0 MY [ WY 2. | 3K DRY Bulb
soMin 55 L B [93 | W |70 | 3%
35 Min 0,% CO,% N,%
Final
start: R stop: ‘\Gb start: stop:
TRAVERSE - Delta Stack Temp| Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
A 314 i34
2 4O (24
2 ] PE
v o 24
< YN Vo
V) D> BT
+ X! 1)
3 14 P\
K X a4
> e Y
1S A% LAY
“ AR, Qe
< -{b LM
) ¢ \C\ LW
EY A4 Y
< % o
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M11 Hydrogen Sulfide



Client ARG Date }9/ ‘8 / Run #

ACCI Project # 09-160
Plant Location Bradford, PA
Stack ID LO-CAT Exhaust
Pre-Test Leak Check  1}.04% - Post-Test Leak Check
Barometric Pressure (in. Hg) 44 <
Start Time: Living - Stop Time: [ &4\,
TestCrew 4% Ew TR K Mes & B00409%
Meter Box ID W Can A Yy L9 ~ AHg A
Meter Volume Initial_() ” Final 5}""\ _ S’ 10 } oy l%ﬂ\;o 1Y)
Dry Gas Meter Temp Initial X + ‘ Final  "}¢)
Delta H/Vacuum Initial & \PM U Final | [om J.¢
< 13
ANALYSIS
Sample Blank

Sample )
Volume of |, Solution Used(V,y) So oo m ' S0 LO0 ml
Normality of I, Solution (N} O.0f g-eq/liter .0 |  g-edlliter
Volume of Na,S,0; Solution (V)

Initial Vol C.oeo ml D.OO ml

Final Vol 4783 ml 49,0 ml

Amount Used J7.34 ml UG (O ml

{

Normality of Na,S,05 Solution (Ny) 0. g-eq/liter D o g-eq/liter

METER YOLUME (STANDARD)

Tstd Pbar
T\m Pstd
Tyg=70°F =573.15K
Pyq=760 mmHg

VM(std)= VmYd

H2S CONCENTRATION

(VIT NI - vTT N T)sample - (VIT NI - VTT NT)blank
Vm(std)

Cips = 17.04x 10°

24.45
Crps = Chs * 3407

\Serverf\aproject\1 References\Field Data Sheets\Manual Method Data Sheets\Revised Data Sheets\Method 11 Data
Sheet.xls 11/11/2010



Client ARG Date I?"/ XJlo Run # ;\
7 7

ACCI Project # 09-160

Plant Location Bradford, PA
Stack ID LO-CAT Exhaust
Pre-Test Leak Check Jusid & g4 Post-Test Leak Check ¢} g & 1\
Barometric Pressure (in. Hg) A%
Start Time: #8441 S2 ! Stop Time: j~4%¥%
TestCrew 70 Evy TW i Miler g BO0IHUG
Meter Box ID Wi Cant Yy . 5335 AHg IR
Meter Volume Initial ) Final O, X2 T
Dry Gas Meter Temp Initial T4 Final V7
Delta H/Vacuum Initial & g T,0 Final 4 (oM ()
ANALYSIS
Sample Blank
Sample
Volume of I, Solution Used(V,7) Cp oo ml 50.00 ml
Normality of I, Solution (N) 0. Cy g-eq/liter 0. O | g-eq/liter
Volume of Na,S,03 Solution (V)
Initial Vol 0.00 mi 0.0 ml
Final Vol 43 73 ml H9.10  ml
Amount Used 4378 ml HG.00 ml
Normality of Na,S,0; Solution (N1) ).\ g-eq/liter (‘) 0 i g-eq/liter
\

METER VOLUME (STANDARD)

Tstd Pbat'
Tm Pstd
Tyy=70°F=573.15K
Pyg=760 mmHg

VM(std)= VmYd

H2S CONCENTRATION

(VIT NI - VTTN T)sample B (VIT NI B VTT NT)blank
Vm(std)

Cips = 17.04x 10°

24.45
= * e 0
CHZS CH2S 34.07

\\Serveri\aproject\1 References\Field Data Sheets\Manual Method Data Sheets\Revised Data Sheets\Method 11 Data

Sheet.xls
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Client ARG Date \}/ g,/ (o Run # 5

ACCI Project # 09-160

Plant Location Bradford, PA
Stack ID LO-CAT Exhaust
Pre-Test Leak Check U wve & ()] Post-Test Leak Check  ¢) guot €2 iD*
Barometric Pressure (in. Hg) ‘A% v )
Start Time: {71y, ’ Stop Time: \W\gG%
Test Crew X = T Y Meveyr 4 o0 Hada
Meter Box ID Mo an-\ Yy oA TL5 AHg N P
Meter Volume e Initial Oy Final 59 .,91<%
Dry Gas Meter Temp Initial [@} Final (g4
Delta H/Vacuum Initial 4 Lg o 2.¢ Final | L¥pa T
ANALYSIS
Sample Blank
Sample .
Volume of I, Solution Used(V/y) 60 oQ ml 60» OCo ml
Normality of I, Solution (N)) 0. ol g-eq/liter Co /  g-edqlliter
Volume of Na,S,0; Solution (V17)
Initial Vol 0«00 ml 0. 75 ml
Final Vol H4.31 ml [z m
Amount Used 44.3] mi i 94.j0o ml
’ .
Normality of Na,S,05 Solution (Ny) ©. N g-eqfliter ¢ Doy g-eq/liter

METER VOLUME (STANDARD)

Tsig Prar
Tm Pstd
Taa=70°F=3573.15K

Pyy= 760 mmHg

VM(std)= VmYd

H2S CONCENTRATION

(VIT NI - VTT N T)sample B (VIT NI B VTT NT)blank
Vm(std)

Cips = 17.04x 10°

24.45
== * L o ———————————————.
Cins Crs 3107

\\Serverf\aproject\1 References\Field Data Sheets\Manual Method Data Sheets\Revised Data Sheets\Method 11 Data

Sheet.xls
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AIR/COMPLIANCE CONSULTANTS; INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client ARG Date /< Stack Dia. Measured?
ACCI Project#  09-160 Run # MU Doal DIAGRAM
Plant Location Bradford, Pa Meter Box # ]YC}‘T '
Stack ID LO-CAT Exhaust vd XYE!
Stack Diameter i(” Delta H 100
Pitot ID U Test Crew: ¥ B Wl
Pitot Cp 0.84 Pre-Test Leak Check -
B. P. (in. Hg) 9’"& Y Impingers & Gy (4
Ps (in. H,0) a8 Pitot (+1) I | \/ -
Start Time: V) Post-Test Leak Check
Stop Time: L0 Impingers Field Balance #:
Fyrite Kit#: [\f D Pitot (+/-) /™ ! Ve Reference Weight Result:___
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |Vacuum/| Impinger Impinger Initial Final
Volume T
Initial] 92 } 51 1 100 |8
s Min| 3001, 200 Y 2 100 e
10 Min[D\g ) (N3 LT 3 0 O
15 Min| Y BS55 NS : s | XS (4.t
20Min[5YF SN WL W | 1 | o [ WET bulb
25 Min[ S\ o 0 MM 2N [ Lr (a0 |G DRY Bulb
oM S IS [ [y (20 [
35 Min 0,% CO,% N,%
Final
start: \’))Q)G stop: @C\/” start: stop:
TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
A\ g | 1Y
PN 20 DS
2 %\ 1%
Y PN 2%
< 20 (15
w 219 i3
3 A1 25
S 14 7%
S\ R 127
b 14 143
3 g0 e
N N 5
5 19 PR}
g At %
. 43 125
D Y 2

\\Serverl\aproject\] References\Field Data Sheets\Manual Method Data Sheets\Revised Data Sheets\Method 2 and 4 Data Sheets.xls Flow and Moisture




AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client ARG Date l}/?/ (Q Stack Dia. Measured?
ACCI Project#  09-160 Run # M Quax DIAGRAM
Plant Location Bradford, Pa Meter Box # 1S5 <

Stack ID LO-CAT Exhaust Yd oot

Stack Diameter B ! Delta H W6

Pitot ID = Test Crew: W LAY

Pitot Cp 0.84 Pre-Test Leak Check

B. P. (in. Hg) 2}5*{ Impingers O Lol g 4 4

Ps (in. H,0) +\< Pitot (+/-)  \/ ¥

Start Time: {1 KIS Post-Test Leak Check
Stop Time: M3 Impingers 0 \0‘&@ il Field Balance #:
Fyrite Kit#: N [\ Pitot (+/-) Je { v = Reference Weight Result:
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |[Vacuum/| Impinger Impinger Initial Final
Volume
Initial] 3 17 (0 1 100 205
5 Min :ﬁgeqti(ﬁ 2 100 joZ.
1oMin| SC1,3AUD Yt 0 3 0 0
sMin370435 (W [ | 1vF [0 |30 4| 22t A0
20 Min| 2SO U (US| W 2.0 | 4% WET bulb
25 Min[ 2% 1Y e (uv vy (D00 | @ DRY Bulb
30 Min A QVEYR 42 US| -3 20 139
35 Min 0,% CO% N,%
Final
start: \3 53— stop: start: stop:
TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delta Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
A\ iH i3
p) 0 VA
3 . JD 95
4 ) 43
) 14 193
+ 19 ¢S
8 A4 3
(5 ) g 197
P KL 93
T 14 172
4 L% 123
S Y 143
) A} 195
> NE 3
> N 1273

\Server]\aproject\l References\Field Data Sheets\Manual Method Data Sheets\Revised Data Sheets\Method 2 and 4 Data Sheets.xls Flow and Moisture



AIR/COMPLIANCE CONSULTANTS, INC.
USEPA METHOD 2 AND METHOD 4 DATA SHEET

Client ARG Date j Stack Dia. Measured?
ACCI Project#  09-160 Run # M\ va & DIAGRAM
Plant Location Bradford, Pa Meter Box # 19y
Stack ID LO-CAT Exhaust Yd .00
Stack Diameter %L' Delta H \ \’ll,,’(\
Pitot ID W’ \ Test Crew: % - »\/v
Pitot Cp 0.84 Pre-Test Leak Check
B. P. (in. Hg) 2‘3’{ Impingers OdﬂrO @ j
Ps (in. H,0) Y \S Pitot (+/-) [ ¥
Start Time: \%6/ O Post-Test Leak Check -
Stop Time: \Z in Impingers ~ Q1odp £ G ¢ Field Balance #:
Fyrite Kit#: N \P‘\: Pitot (+/-) J IM\W/ ', Reference Weight Result:
MOISTURE DATA IMPINGER WEIGHTS
Clock | Elapsed Meter Meter DeltaH |[Vacuum/| Impinger Impinger Initial Final
Volume \ ”
mitial] %2 (s F | T EED)
s Min[ O ATS S 9 2 00 | 1)
o[ GEA W [0 17 30 [ 3) : o | O
sMin WY LMY W | .3 R0 |3y 17 N 5
20min M\ NNy [uR [ \-F |20 fxdd WET bulb C
2smin 3 3 [HE[US[ - [0 |36 DRY Bulb
oA 8 [45 | () 90 [5F |
35 Min 0,% C0,% N,%
Final
start: réos ' stop: i/L‘[U start: stop:
“| TRAVERSE Delta Stack Temp| Cyclonic TRAVERSE Delta | Stack Temp | Cyclonic
PORT/POINT P °F ° from Hor. PORT/POINT P °F ° from Hor.
A\ 20 s
S A4 5
N D WS
o 20 L
S {4 19¢
L. 14 o
ER 14 1%
2 D %
2% 22\ PE
A 2 1%
2 s 1%
g 22 P
T ed) 125
[ e ]
i c I\ e
3 WAl 0 d)

\\Server l\aproject\] References\Field Data Sheets\Manual Method Data Sheets\Revised Data Sheets\Method 2 and 4 Data Sheets.xls Flow and Moisture



This page intentionally left blank



LLOZ/9Z/L pajuld

(A -IA) ‘A [N ‘M M
oopl 000 00PE (44 €8€T $0vT ey,
00 00 o1
00 00 6
00 00 8
00 00 L
00 00 9
0o 00 s
00 (x4 €8¢ S0 14
00 00 00 0o €
(14 0001 0vo1 00 4
0°9¢1 0001 0'9¢7 00 I
uregy [u T renuy Tw jeury ureH weln  sweld [enu]  swrerd [eulg 1oFurduuy
s1a0] enjor ap 00070 pasaout fejo ], Joep! 121 paslaul [ej0 ],
sIoN| 00070 sum[os feur] 2y t99°6LE aumfoa feuty|
ST 00070 aumjoa fennu] 3| L1sLse aumioa fentuy
Sy €1 oLt 9ET0 61°0 ety
24 o LT'o $-€
€ o L1 g
€1 o JANY] 9-d
€& 9er’0 61’0 s-d
€21 9E¥°0 61'0 e
€& Lyt'0 00 d
€& V0 61°0 g
€ Yiro 810 g
241 9eP°0 61°0 8V
€ L1 9E¥'0 61°0 v
144 N4 x4 Lt 9E¥'0 61°0 9V
34 44 €1 L1 LY¥'0 070 &V
144 a4 x4} L1 854°0 170 v
144 Iy € L1 8SH°0 120 [
44 13 x4 A Lyr'o 070 (a4
44 6€ (x4 L1 A2 d(] 0z'0 v
(SRR O R LK) [€)) O™  otHw (O™ wiod
o/ dua), s dwoLpels  (HP) dd YUO  dP LIDS  (dP) da toud
1 6=D'1=A Jmsaq 1) 01
o q T uny ouv

uIAusp 4|
uluI/us 1
unuune 91
wyosp (¥4
wyos 68t
uyoe 9§
& 6Y€°0
AVINOUID
Sy 9047
[ou-q/qp Wi
Aow-qu/q1 887
SAX
uonoey oA SIEro
uonoey ‘oA 86720
uonoey oA SIET0
W sL'e
¥ L7788
BH W 1587
wosp $€9°0
woep L79°0
Josp SEPTT
Joep 2444
38 7699
8 $01°0
g 44
s 8859
w oor1
AP % 0T6L

“103YS STY) UO [[3D 2 0} DOUMIAJAI © ST UddID

Wd 9t°1
W 9r:Tl
1 umy
JNNO [PSSIA FOT-A
0107 ‘g 12quiadaq

Luny 'jeayspeaids SZHMHOM PIRIZUINSAQ 18D 07 09L-60\dN0ID BulLeY UBILBWI A

‘posd woyq
mMEWN/AL
Hyq

Josppid

70 % L “Pwdd
Pudd

% ToA
ajow-qr/qr

alour-qy/

3 v
JeINO[Y Sen) prepue)§ g Bgos
JJRIANO] SBY) pIepuels [wjgos
SIRIAO[] S [enjoy yMgNIN
aje1aol] sen prepueig g mGWNAOSP
OIRINO[] SBO prepurlS  mGNAOSP
deinolg sen [endy  7/[VO'H W
(sv) yourg eary O'H W
(JR[NBURIIAL 10 TRNONS Yorls oY) S| Kl
(SA) 1207 sED 4
(SN WT1o, TR[NIV[Op SED 10M
(PIN) B0, Je[aodaloy sen g
<OTH UM paieinjeg weang sen) ay) s| w: wn

(sang z oy Jo somop) pasn sed oy ur OZH d

(sng) vrep 159y woyy seF ap ut Q7 MGNINIOSP
(sang) vonernyes e sed oy ur OZH
‘duro ] Youlg Fae ) amnssoid sodep O7H

(Baes]) aryeradwo] Mn[osqy Yorlg

(sd) unssaig snjosqy Youig Jyuoy
((PIShA) puelg posataly sen) U “[oA AP %
[(§ mEuE>v POISBIN SBD I SWn[op AP %
((Prs)wp ) puesS paIdIoIA sen) Ai(] [OA sayout
(wA) pa sen g awnjop sayut
((Ps)mAYpumsg sep ut Jodep Jarem oA O W
((P1S)3sMA) 19D BOIIG Ut JodeA JaJEAY Sy w
(M -TA0 pawalIo) 1orem samur

((PIS)oMA) pasuapuo)) Jodep sajepy
CA -IA) pA103LI0)) 1o1RAY O%H 'w

IN+0D

B )

"JO0YS JAYJOUE WO [[3D B 0) HOUNINYOI © ST YUl
Uiy ystuig ol
o], uelg IsaL,
uny 189,
1HONRI0 1531
1R 189,

PAPAAN 1ONIVN
N
11819000
U
B
vz
L4
80°PE

£68¢
$P60°0
$9°L1
SILYO0
90LY0°0
VN
VN
VN
F9et'0
0oLt
0'ell
[204

6F's8
09L
89
eu

apy[ng wsFoIpsY WIMSION ‘M0[f

¥8°0
0
VN
0L°0T
010
VN
o
sto
(U314
09
LO0'T
09L'T
$681

‘uone[no[es e st pay
o
Jinsag e 01
Vd ‘projperg
091-60
odvy

uorssnug

vorssmug

uoissiug

UONRIFUOUCD)

UOHEIIUAIUOT)

UOHBINUAIUOY)

uondaLIo) 10 7O

STH M

IPY[NS WISOIPAYH

QWIN[OA S[OW-q[ piepues§

§ poiowyy

§ popowyy

¥ poyawry

P poylowy

P, wo poseq nduj jespy

20 [enRy p puo)) "weig ) P
SUOIIpUO) prepuelg ) °1
31e, (dp) PesH woopAsED
(3aeyp) doig arnssard 2yLQ)

(3aes]) armerodurs ) yoeig

() srmperodwa 1 10N
EeTs)

(dy) weysuo) aqny, jond

2Unssalg prepuelg

amjeradwa], prepuels

(VNJ! WND SH ww 092 pue o oL B) 4
AL vonenore)) ojdureg

(d) woroygao) aqn L 1ond

(1=SAA) ;omow aymo) ndur o) sy
(popaau jou J1 YN JAU3) djey 1onpolqd
0

[{on]

(Tenonto 31 YN 19IU0) YIPIA YorIs
(re[ngueyonr ;1 1) (sq) eI YUS
(34) amnssa1d aneig yorrg

(1eqq) a1nssalg Audworeg

(e1oy L) sumy 10,

(PA) 10108 UOHRIqIE) 10N

(us 5£°0) PHQ 110N

xog [onuo)

WaeRg

*ndut ejep st anjg

uonesad( yun

N

aueld

oN 109fo1g

uat)



1102/92/1 pajuld uny SZTHVHOM plal

183 07 09L-60\d! Butuyay

“poxd woy/qp PapPaaN 1ON'YN uorssiurg

(A -'A) ‘A A Cm-'m) ‘M m MEWIN/AT VN uorssg

0L 0002 0°LTE 0y (4444 87T 1830 Ty/qr L$80970°0 uorssyug

00 00 01 Josp/ig 'u UONHENUIIU0))

00 00 6 70 % L *Pudd eu UOHELIUIIUO))

00 00 8 Pudd SOT1 UOHRIIUAIUO))

00 00 L % “[oA eu UOHIAIOY) 10 7O

o0 00 9 dow-qr/qp 80'vE STH MIN
oo 00 <

0o [ d [ ¢44 (4 144 4 dlow-qu/ ¥ £58¢ AWR[OA J[OW-q| pIEpURIS

00 00 00 00 € SP60°0 S poytowyy

0T 0001 0'z01 00 4 3H wpy v9L1 < poyawy

0zl 0°001 0's7T 00 1 unusp a areInolg sen preputlg Ug 3jg0s S12b0°0 t poyiowzy

ureq) [u w renmy W reur ulen wen swerd ey sweId eur] 1a3urduy TS Al S1RINO[] SeD) pIepuLl§ w/3os 90LY00 + poyowyy

unu/uIoe 91 RIMO[] SeD [en1dy g VN ?.J uo poseq nduy 1esy

ston en1oe Ip| 00070 patlaul [uo], Joep 8407 paIaul [Rj0] ugosp 444 aleinold seo prepuelg Iq  WGWINAOSP VN 70 [endY 7y "puo) “uelg @) Py

SNl 0000 dummfoa feuLy M srelor oumos wut uyos 98t ABINOL] SED pIepuely  MGNNAOSP VN suorpuo) prepuels ) P4

sl 000°0 oumjoa feruy 3] oos6Le oumfoA (el e €95 ABINOL] SED [NPY  7/1VO'H ‘W SEEP0 8ae, (dP) PeoH -QopASED

(344 (4] oLt 14344 61°0 adesany R} 6¥E0 (sy) yorlg vary O%H ' 0041 (3aeyp) doiq amssorg 94O

AVINAID (Fe[nSueiodl 1o 1RO Youls oyl S| e 0'€Z1 (3aes ) amyeradwa ) yorg

sy 88°97 (sA) aroopp sen K (%24 (i) ) amjeradua ], XN

aqow-qr/qr [ %4 (SI) WM TR0 SEO 1M, B re)

ajow-qr/q[ ¥8'8C (PI) 1o Je[nosjoly sen g 6t'68 (dy) yreisuo) aqny, 1014

SdA OTH YA\ PRRInIES Weang sen ay) S| FH ww 09L amssald prepuelg

uonoRy “[oA SIET 0 (sag 7 oy Jo samop) pasn sed oyy w OZH 1 89 amieradwa §, prepueig

uonorly [oA 12170 (sag) eyep 159} woyy se3 oYy WL OTH  MGININ/OSP e (VN J! VN) BH ww 092 pue g oL @) P4

UONDEL oA SIEl0 (smg) vonemes je sed oy w Oz apy[ng uafoIpiy ‘VIMISION ‘MO[] q, uonemore)) apdureg

€zl 70 Lro EX: 4w SLE “dway Yol Sae @) axmssaid rodeA OTH 780 (dD) waroyyo0)) aqn Jond

€21 [4£X0 Lro ;| ¥ LT8S (3aes) omyerodwa], aN(osqy Jorig 0 (1=S3A) (dmow ay/uo ndut oy 5]

x4 aro Lo 94 i w 1$°8C (sd) 21nssa1d n[osqy YorlS 1yuoy VYN (papaau Jou J1 N 123ud) djey 19npoIg

34 ¥Tr0 81°0 sq wosp 6790 (LU(PISHUA )Y PUEIS PAIaON sED) 1 [OA Yy 0L'07 <}

€21 Laadl] 81°0 [ woep ¥79'0 ((uyup) pAsdO sen g awnjop AP % 010 702

€Tl 9et'0 610 «q Josp (Y444 ((Prs)wA ) puelS pardoy sen A oA sayour VN (JR[NOIId JT YN JOUD) IPTAY YIS

bx4 9EP0 61°0 g Joep 8$P0'7T (WA) PR sen .l awmn[op sayout 08 (repndueioar ji ) (sq) JwrRIq YorIS

€21 4] 81°0 1-4 3o $91'9 ((Ps)sA) puelg sen W todep 1oreA TOA O%H "Wt sTo (3d) dunssaig snelg Yoelg

€71 9t 610 $v Jos 681°0 ((P1s)3smA) PO oIS Wt sodep 1ojemy Sywm 0582 (1eqq) ammssard omaworeg

241 L1 9510 610 v 8 N4 (M -TM) PoIIIO) JaKEA Sajui 09 (eRy]) oun 1801

194 8 x4 L1 9E'0 610 9V Jos LL6'S ((Ps)omA) pasuapuo)) todep sorepy L00'T (PA) 101984 uoneIqie) 1NN

44 6t 241 A Lvro 070 sV Tw 0Lzl CA-'A) P9[0y Jotepy O'H 9Ll (ug0s 52°0) PHQ RN

134 Rid €T L1 LvP0 0zo v AP % 0z'6L IN+0D $6S1 Xog [onuo)

w 9 24 Ll Lyto 070 &V suonemIE) ndy eeq

w 134 €71 L1 LvP 0 0z°0 v “100YS ST 1O [[3D B 0} SOUIIZJAI © ST UIDID) 10US JAYIOUR UO [[aD B 0] JUDIAJOI © SI Yuld “UONB[NO[ED © SI pay “indur ejep s1 anjg

84 82 €71 L1 8510 170 v Wd €57 Wi ystugy 8o T somu ‘woneIndQ) yupy

[OREFI) [ORCFI) [€)) (1) (Ot W {O7H W) yuog Wd €61 QI el 39 Jmseq ie) 01 wun

Q] dwal oW dwal yorrs  (HP) A 2OHO P LYOS  (dP) 4 1ond 7wy uny 1saL T vapiogpeig auvlg

1 0=0'1=4 Jmsaq e 01 WANQ [ISSIA HOT-A UONEI0T IS0 091-60 “ON walorg

PR ELK | Tuny oav 0107 '8 12qu33 e IS9, oav D



L102/92/1 paiuld

(A -*A) ‘A A Cm-'a ‘M M
0'sel 0007 0SEE 53 ¥0€T 6€€T 0]
00 00 o1
00 00 6
00 00 8
00 00 L
00 00 9
00 00 N
00 s€ $0€T (X34 t
00 0’0 00 00 €
0’ 0001 o'sol 00 4
0°0€1 0001 0°0€7 00 1
uren) qw w _d:_:— u jeury urey werny sweld —ﬂ:_mm sure1d —Ge-_m 19 En—Eu
s103[ [enjoe bv_ 00070 PpaIajaur jrjo ], Joep INYX44 PIrAOUL [RI0 ]
s1; 00070 oumpoa feuty R Va4 R 24 4 aumoa [euty
sl 0000 sumgo fenru 3| Leozor uinfoa feniu]
(22 [Rz4] 0Ll €SP0 170 iy
€71 85070 170 8-d
€71 850°0 170 A
(x4 85h°0 170 9-g
24 69t°0 770 34
€71 69t°0 0 g
€zl 69170 0 1
€71 69170 wo g
€21 8SH'0 170 -4
€ Lbr0 070 8V
€21 910 610 1A%
32 8t €zl L1 9€t°0 610 9V
134 8 341 L1 9€t'0 61°0 Y
[34 9t €zl L1 LYo 070 v
w ¥ €71 1 LoP0 070 €&V
[34 44 €zl L1 9P 61°0 a4
34 44 € L1 Lbt0 070 v
0wy 0O [£9) O™ (omE™ (OH W Teq
nQup dwa g PN duwo) Youis  (HP) dA YN0 dP IMOS  (dP) da 10ud
T 0=0'1=d Jms3q 18] 01
D0 € uny UV

unwwosp
wAs
une
uyosp
wyos
uyoe

M

sy
aouw-qy/qp
ajow-qq|

uonoRYy [oA
uoroRIy “[oA
uonoRIy “JoA
Hw

d

SHw
wdsp

woep

Josp

Joep

308

s

3

o8

w

AP %

"109Ys s1y} uo

6¥E°0
AVINDAID
L0'8T
wiLT
8'8C
SIA
SIEro
weTo
SIET0
sLe
LT8¢
15'8C
6€9°0
£€€9°0
123 %44
3344
8159
£91°0
133
€679
0'geT
oT6L

[130 © 0) B3UAIAJAX B ST UDAID)
Wd 00'%
Wd 00:€
€ uny
WNNQ 19SSIA F0T-A
0107 °g Jaquiadaq

guny

“poxd uoj/q]
MW/
A

Jospid

70 % L *wdd
Arudd

% ToA
drow-qr/q

alou-qi/y

SH wny
deInolg sed prepuers g 3fg0s
ABIMO[ SeO) prepuelg ujos
ARINO[] SeD) [ENjOY ymgNA
ARINOL Se) prepuels Uq  MgNINAISP
QRINO[ ] SeD) prepuelg  WGWN/AOSP
JJRINO[Y SBD [BMOY Z1vO'H 'm
(sV) youig eory O%H Ut
Te[nBueoar 10 TRNONID Yorls oYY S| Ed
(SA) 0[IA seD 4
(S WBro M Te[N02[OJ SED 1M
(PI) WBIoM JeIoajol sen g
(OTH YN poreinies weang sen ay) s| B ww

(savg 7 oY1 Jo 1amop) pasn sed oyy ur OZH d

(smg) mep isoy woy seB oy ut Oz MGININAOSP
(smg) voneines je sed ap wr OzH
‘dura Yoerg Sae ) amssard 1odep O7ZH

(Fres]) axmeradwa ) M[osqy Yorlg

(sq) 21mssarg anjosqy Youlrs ay/uo}
((PIS)WA) puerg pasoopy sen g ‘oA AP %
AAMEVE A) PO SeD) I swnjop AP %
((PIs)wA) puelg PAIolo sen g ‘oA Sayouy
(wp) paspA sen g awnjop sayour
((PI)mA) pueg seo ur sodep 101 p “TOA OH W
((PIS)3smA) 190 BOINIS Ul Jodep 10jRA 9 w
M -TA) Paloaf[o)) 101 Ay sajnunu

((PI8)oMA) pasuapuoy) Jodep 1ojeA\
CA -A) paralio) sorep OH

IN+0D

swonerE)

“J99YS JAYIOUE UO [[30 © O} AOUAIYI & ST Yuld
[OWIL L YSIuL] 180]
oW UeIS 159,
uny 8o
‘uoNed0 1591,
aje( 189,

‘193yspealds SZHVHOM PI

POPAIN 1ONYN
¥N

£150100°0
eu
eu
st0
e
80't€

£68¢
SY60°0
¥9°L1
SILYOO
90LP0°0
VN
VN
VN
9Z$H'0

00L'1

0'€T1
[

6t'¢8
09L
89

eu

9pyNS usS0IpsY DIMSION ‘MOL

80
0
VN
0Loz
01’0
VN
0’8
ST'o
0587
09
L00°T
9Ll
$651

‘UOTRINI[ED © ST pay
Jouwr
Jinsoq 1) 011
Vd plojpeig
091-60
oUv

NInsaq Jed 07 09L-60\dN0ID Buluyay UBDLBUIAIA

uorssnug

uoIssiug

uoissiug

uORENUMIUO)

uonenuIdU0)

UOHEIUIUC)

uoIdAII0Y) 10 7O

STH M

IpYMS WBOIPAH

AWN[OA JOW-q| piepuelg

§ poypwpy

€ poyiewyy

¥ poylowzy

 poylowry

] uo paseq nduy yesy

70 1emoy 3 "puoy) uels @) Py
suonIpuo) prepuelg ) Fg
m>a~ ((dP) PEaH {3100[aA sED
(3aeyp) do1q amssorg 2oL

(aes]) amyeroduia ] yoelg

() amyeradwa ] I19J0
SWOREDED

(dyp) weysuo) aqa ], 1ong

2Inssa1g prepuels

amjeradws |, prepuelg

(VN ¥ND FH v 097 pue o2 "
L uohemafe)) sdureg

(dD) waroygao)) aqn, joud
(1=SA) {omow sy/uo) yndur ayy s|
(pOpodu 10U J1 YN 191U3) djey 1onpoiq
0

00

(1e[n2119 31 YN J1U0) YIpLA Yorig
(renueioar 31 1) (sq) 10weIq Youg
(34) amssaig aneig youig

(1eqq) s1nssard smoworeq

(oY) oy 13y

(PA) J0108,] UONEIqIE)) IO

(wyos 5£°0) PH 1IN

xog] [01U0)

“indur erep st onjg

woneiadQ wun

amn

ueld

ToN 10alord

R ]



This page intentionally left blank



sTx190yspeards STHIOM PISLIJINSS( 18D 07 091-60\dnoin Sujuyey ueousuwry\1osfoide) [ 194198

o1duwreg 103 [enu] uonnjosS AUIPO] Jo ANBULION SIN ojdweg 10J uolFENL], Ul PISN UOIIN|OS 9JBJNSOIY], WNIPOS JO AN[EULION SN
amjeradwa [, 1919 YL spdureg 107 UOIIRNL], UI PAsh UOHN[OS J)BI[NSOIY ] WNIPoS dwnjop  SLLp
10308, UOIIO2LI0D) 1N Px o[dwreg 107 Jenu] uornjog sulpoy swmnjop  SUA
PAISIOIA SWINJOA YA SUOTJIPUO)) PIEPURIS O} PAJOaLI0D palojowl suinjo  PPWA
apyng uaSpoILy S°H Jue]q 10J UOHBIL], Ul Pasn UOHN]OS 23BJ[NSOIY [, WNIPOS JO AN[BULION N
UM u Suejg 10§ UOTLL], UL PISN UOHN|OS 2JeJ[NSOIY [, wnipog swmjop  &Llp
KINOISIN JO SISJoWN  SH “wi Juejd 10J [eRIU] UOTIN[OS UIPO] JO AN[BULION gIN
AmoIo Jo sayou]  SH ul Jued 10J [enu] uonnjos suipo] sawnjop  &IA
2Inssald piepuels p1sd aInssaid oloworeg  Ieqd
srnyerddwa ], pIepuels pPISL uIAfey sea1da(g So
uorjjiw 1od spred wdd NOYULIER,] $9013(] do
1991] Jod sure3 jusjealnby 10y1y/bo-3 I 1
SH U1 26'6T 31w 09,2 pisd
Jdo OL 2o ST°E6T pPISL
S0 S19c | 100 or'é6¥ 100 000¢| 00 16y 10°0 000§ | 6°¢TL | 08T | ¥06C 0'¢9 6€L6°0 | 8S6°6S | 0091 | 0061 €
§9°11 wovs 100 orey 100 0005 | 100 8L'eY 10°0 00°0S | 6°€TL | 0S'8T | €96T 0vL 6€L6°0 | 188°6S | €S¥1 | €€l [4
LT 0L¢st 100 01'6¥y 100 000S | 100 8Ly 100 00°0S | 6'€TL | 0S'8T | L'06T €9 6E£L6'0 | 0€S°6S | 9FiCL | 9F'TL 1
wdd o/be-3  qu mnpbe-8  qw Jroupbe-3 qw 19)1]/b9-3 [w |SH wuw| S "w Yo o 1 qwiy, | swiy,
S*H PUAL N HA N YA N HA N YA ] M| M4 “1 “1 X “A pug | wels | uny
yue|g o1dureg
0107/8/T1
PpPNQ 3D

JO3YSHIOM T POYISIAL VAESN




APPENDIX C

Laboratory Data



M18 Ethane/Methane and O,/CO,



RECEIVEB DEC 2 3 2010

Air Quality Services, Inc.

4527 Clairton Boulevard
Pittsburgh, PA 15236

412-881-5630
412-881-7925 FAX

ags@comeast.net

ANALYSIS OF AIR BAG SAMPLES FOR SELECTED COMPONENTS

AIR/COMPLIANCE CONSULTANTS, INC.
1050 WILLIAM PITT WAY

PITTSBURGH, PA 15238
PROJECT ID: #09-160 ARG/LO-CAT, BEDFORD, PA.

PURCHASE ORDER # NOT GIVEN
SAMPLES RECEIVED: DECEMBER 09, 2010

(/wg,/\j/
I

ACCI
SAMPLE CARBON
IDENTIFICATION AQS METHANE ETHANE DIOXIDE OXYGEN/ARGON
AND LABORATORY
SAMPLE DATE NUMBER PPM PPM PPM PERCENT
12-08-10
RUN ONE AQS-99115 289.8 304.9 1039.2 20.25
RUN TWO AQS-99116 326.7 301.2 884.1 20.02
RUN THREE AQS-99117 188.0 208.4 1589.9 20.09

THE OXYGEN/ARGON AND CARBON DIOXIDE WERE ANALYZED BY GAS CHROMATOGRAPHY USING A THERMAL
CONDUCTIVITY DETECTOR AS OUTLINED BY ASTM METHOD D-1945 AND EPA METHOD 3C. THE METHANE AND
ETHANE WERE ANALYZED BY GAS CHROMATOGRAPHY USING A FLAME PHOTOMETRIC DETECTOR AS
OUTLINED BY EPA METHOD 18.

e N H s

AIR QUALITY SERVICES, INC.

JOB 9268

REPORTED: DECEMBER 22, 2010

The presented data has been analyzed according to a‘p'proved protocol and is certified to be complete and accurate.
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Lab name
Client

Lab ID
Description
Column
Carrier
Sample
Operator
Comments

: AIR QUALITY SERVICES

: AIR/COMPLIANCE
: STANDARD
: TCD DETECTOR

: SILICA GEL/MOLE SIEVE

: HELIUM

: AIR

: MAI BRNA
: JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

[at-

-12.800

!

/
i

|
-
> 15.733

Component  Retention Height

OXYGEN
NITROGEN
o2

3.233  271.402
3.766 446.019
15.733 2.027

Area Area %
4010.9740 20.5658
15371.7150 78.8166

349925 0.1794

19417.6815 100.0000

DLW

[

(e Y]
LN,

128.000




Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: AIR
Operator: MAI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

-17 28.000
12800 —0.016 128.000
s 2
:} 'Jv/ i
- g o o YAR
AL - =53.900
50 ,__ — -
. 7
6 i
7 |
|
Ol ,’
[T o ezt 11,000
™
12 )
13
[
14 i
Component  Retention Height Area Area %
OXYGEN 3.366 268.378 4068.5870 20.6856
NITROGEN 3.900 445.586 15503.1260 78.8215
cO2 15.700 0.782 12.3035 0.06256

19584.0165 100.0000




Lab name:
Client:

Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES

AIR/COMPLIANCE
STANDARD
TCD DETECTOR

SILICA GEL/MOLE SIEVE

HELIUM
AIR

MAI BRNA
JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

128.000

Wb e

g

dr o2 b

Ly

et
I

[N
i

-12.800

........

7 15.666

Component

OXYGEN
NITROGEN
02

Retention Height

3.300 266.443
3.833 441.544
15.666 0.717

Area Area %
3944.1600 20.6878
15037.0475 78.8718

11.2510 0.0590

18992.4585 100.0000



Lab name: AIR QUALITY SERVICES
(Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: 1% MIX
Operator: MAI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

1 128.60C
12800 ——0.016 '
e L
21- Ve
3r e 3333 s
41 / 3.733
6
7 -
9l
1O}
1R}
(4
1 ,‘7: -
4
15
G :
17
8-
19 S 18.900
Component  Retention Height Area Area %
OXYGEN 3333 12,166 93.0780 0.4651
NITROGEN 3733 528.347 18615.1940 93.0208
METHANE 7.083 6218 173.2000 0.8653
CO 7.716 6.920 169.5940 0.8473
ETHANE 13.400 11.813  236.1960 1.1803
o2 15.666  14.150 220.8235 1.1033
ETHYLENE 16.233 14.783  238.0075 1.1893
ACETYLENE 18.900 14426  200.2080 1.0004

19946.3010 100.0000




Lab name
CHent

Lab ID
Description
Column
Carrier
Sample
Operator
Comments

: AIR QUALITY SERVICES
: AIR/COMPLIANCE
: STANDARD
: TCD DETECTOR
: SILICA GEL/MOLE SIEVE
: HELIUM
1 1% MIX
: MAI BRNA
: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

-12.800 28.60C
2B 0.000 128.000
2 v
n [ " 3.433 4816
5 o - -
67 L7
7
o
1o} ’
) FO——
12}
13
14
[s
16
17} /
1
i
) ;j:':’:::?:::» 18.883
Component  Retention Height Area Area %
OXYQGEN 3433  22.091 168.8895 0.8426
NITROGEN 3.816 525.329 18588.8590 92.7453
METHANE 7.183 7.119 1802710 0.8994
CO 7.866 7.748  165.1690 0.8241
ETHANE 13.316 11.714  229.5205 1.1451
CO2 15.683  13.238 216.9400 1.0824
ETHYLENE 16233  14.641 233.5570 1.1652
ACETYLENE 18.883  14.135 198.5030 0.9904

19981.6890 100.0000



.ab name:
Client:

Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES
AIR/COMPLIANCE
STANDARD

TCD DETECTOR

SILICA GEL/MOLE SIEVE
HELIUM

4-5% MIX

MAI BRNA

JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

-12.8¢( 28.060¢
PR 0000 - 128000
i 7
2|
N »2.450
5 £
Al B 3.766
< : - 4.550
5| L
6 ’ 1
T I — 7.300
21 T T e 7916
Ol /
1o}- !
[ e e 11,000
5] i
15f
/ - s 15,500
16 T
4
Component  Retention Height Area Area %
OXYGEN 3.766  89.639  958.8055 19.4027
NITROGEN 4.550  74.686 1099.7765 22.2554
METHANE 7300 47.446  950.8920 19.2425
CO 7916  33.502 716.8165 14.5057
o2 15.500  55.539 1143.0570 23.1312

4869.3475 100.¢000



Lab name:
Client:

Lab ID:
Description:
Celumn:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES

AIR/COMPLIANCE

STANDARD

TCD DETECTOR

SILICA GEL/MOLE SIEVE

HELIUM

4-5% MIX

MAI BRNA

JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

-12.800 128.00C
o= '//
- £ 2.450
il 666
3.
4l 4.350
S "
6/
1. g
3
9l
10}
[ - o
12} j
151
)]
‘
15 |
o e —— 15.533
16 e
/
Component  Retention Height Area Area %
OXYQGEN 3.666  89.010 954.6830 17.0309
NITROGEN 4350 118326 1925.3040 34.3461
METHANE 7.033  43.492  909.7475 16.2293
CO 7.733  30.135 664.8390 11.8603
CO2 15.533  54.489 1050.2895 18.7364

5504.8630 100.0000



Lab name:
Client:

Lab [D:
escription:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES

AJR/COMPLIANCE

STANDARD

TCD DETECTOR

SILICA GEL/MOLE SIEVE

HELIUM

4-5% MIX

MAI] BRNA

JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

-12.8¢ 18,000
80 o000 _— 12800
. £ 2.450
A . R B —— 3~783
5 , T 4.550
> Vs
| 1
o1 |
/ - e 7316
& e - 7.966
1o}
Do e sl 10.983
12 /‘
13 ,
|
B |
i3 |:
: v - =mmmmmm—— 15,516
16 e
J ) )
Component  Retention Height Area Area %

OXYGEN
MITROGEN
METHANE

<02

3.783  89.933  960.4470 19.3457
4.550  80.050 1197.2580 24.1157
7316  46.210 9324180 18.7812
7.966  32.201 6753580 13.6034
15.516 55464 1127.6830 22.7143

4893.1640 100.0000




Lab name: AIR QUALITY SERVICES
Ctlient: AIR‘COMPLIANCE
Lab ID: STANDARD
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: 1038 PPM CO2
Operator: MATI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

A0 0000

128.000

[ mome 10.983
12} ]

f
i
i
i
|
|

| > 15.766
4

1
i

Component  Retention Height Area Area %
<02 15.766 1.410 22.3010 22.3706

22.3010 100.¢:000



Lab nare:
Client:

Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES
AIR/COMPLIANCE
STANDARD

TCD DETECTOR

SILICA GEL/MOLE SIEVE
HELIUM

1038 PPM CO2

MAI BRNA

JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

178 128.000
12800 0.000 :
- 2
2 y
3 - i’ ’
af
5|
6
7L
Q- ir.:
1ol !
[T o s st 11,000
12 )
3]
L5 ,‘
16 ;> 15.833
1
Component  Retention Height Area Area %
o2 15.833 1.515 22.8040 25.7962

22.8040 100.0000



l.ab name:
Client:

Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES

AIR/COMPLIANCE
STANDARD
TCD DETECTOR

SILICA GEL/MOLE SIEVE

HELIUM

1038 PPM CO2
MAI BRNA
JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

e
Loo

|

b B e

v
H

o

1
i
it

£

—0.016
Y

> 15.850

i
|

Component

)

02

Retention Height

15.850 1.503

Area Area %

22.6585 23.4504

22.6585 100.0000

[RS-)



Lab name:
Clent:
Collected:
Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES
AIR/COMPLIANCE
12-08-2010

99115

TCD DETECTOR

SILICA GEL/MOLE SIEVE
HELIUM

RUN ONE

MAI BRNA

JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

-17.80 28.0
_: M;S{;Q;:":i I S 0'000 - ] Aj<§‘-(;y('}'(ﬁ}‘
2\ // ]
31 L S —1en)
4 i
5| T -
6l /
10 5
[ S —— 1T
A N
12 ;
13 {
(5}
16 ; 15.766
Component  Retention Height Area Area %
OXYGEN 3.183 272938 3845.7510 19.5434
NITROGEN 3.683 462.045 15737.9175 75.9781
o2 15.766 1.515 22.3620 0.1136

19606.0305 100.0000



Lab name
Client
Coliected
Lab ID
Description
Column
Carrier
Sample
Operator
Comments

-12.800

: AIR QUALITY SERVICES
: AIR/COMPLIANCE
: 12-08-2010
1 99115
: TCD DETECTOR
: SILICA GEL/MOLE SIEVE
: HELIUM
: RUN ONE
: MAI BRNA
: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

L b
T T

128.000

 15.816

q
/

i

RO

[ e )
P Ove
KR

Component  Retention Height Area Area %

OXYGEN
MITROGEN
<02

3.333 264.573 3888.3505 19.7214
3.866 452.011 15724.6300 79.7539
15.816 1.573 22.6885 0.115]

19635.6690 100.0000



Lab name: AIR QUALITY SERVICES
{lient: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99115
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: RUN ONE
Operator: MAI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

-12.800 128.606

(VSN N1
T i
~

\,

N b
7 T T

\

\

\

|
i1l
4

~d

> 15.833

L.

Component  Retention Height Area Area %
OXYGEN 3.383 261.666 3911.5000 19.7597
NITROGEN 3.900 449.292 15767.7160 79.6536
o) 15.833 1.520 23.6200 0.1193

19702.8360 100.0000



L.ab name:
Client:
Collected:
Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES

AIR/COMPLIANCE

12-08-2010

99116

TCD DETECTOR

SILICA GEL/MOLE SIEVE
HELIUM

RUN TWO

MAI BRNA

JOB #9268

OXYGEN AND CARBON DIOXIDE ANALYSIS

~12.800

_128.000

. 10.983

i
i
}
/
i
/
{

> 15766

Component

OXYGEN
NITROGEN
02

Retention Height Area Area %
3.333 262.805 3879.8740 20.0142
3.866 446.585 15404.9490 79.4659
15.766 1.250 19.3240  0.0997

19304.1470 100.00600



Lab name: AIR QUALITY SERVICES
Client: AIR‘COMPLIANCE
Collected: 12-08-2010
Lab ID: 99116
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: RUN TWO
Operator: MAI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

-12.80¢ 128.0606
P —0.000 :
2
30 : e e U (] 5
4 ; - 3.800
- /’ - e
61
7 ‘
81 ]
!
10 ;
i )
12
13 ’
4 ;
P51 > 15.800
1
Component  Retention Height Area Area %
OXYGEN 3.300 257.642 3747.8060 15.8355
NITROGEN 3.800 443.536 150434220 79.6184
02 15.800 1.276 19.5275  0.1034

18810.7555 100.0000



Lzb name: AIR QUALITY SERVICES
Client: AIR/‘COMPLIANCE
Coliected: 12-08-2010
Lab ID: 99116
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: RUN TWO
Operator: MAI BRNA

Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

~12.80¢ 128.00C
- 4:"8‘?'?‘?}3;7:7‘:: et e o 0'000 T ‘;
e >
2 /
- f
3 e — 233
4 ittt T 850
o [ ) !
61
8 ,
9\ j
FO-
T | e o= 111,016 -
. y
12 ;
P4
Pop j
ol ; 15.766
Component  Retention Height Area Area %
OXYGEN 3.333  258.191 3884.4920 19.9325%
NITROGEN 3.850 445.307 15521.7565 79.6467
o2 15.766 1.252 19.5690  0.1004

19425.8175 100.0000



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99117
Deseription: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: RUN THREE
Operator: MAI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

~12.800 _128.000

\Y

LAY e L2 L e
i i i H

o
7

3

o
ST

— D

T
:
1]
|
—
=
;
=]
S
S

(ORI S

i5) 1
)\

ol > 15.633

1
A
i
!

Component  Retention Height Area Area %
OXYGEN 3.300 260.533 3805.3590 20.1451
NITROGEN 3.833  441.464 14994.5485 79.3792
02 15.633 2.184 352420 0.1866

18835.1495 100.0000



l.zb name: AIR QUALITY SERVICES
Client: AIRZCOMPLIANCE
Coliected: 12-08-2010
Lab ID: 99117
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: RUN THREE
Operator: MAI BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

12800 oo 128000
i e
ol "/,
3 f/ [ p——— e 3 o
S 3.866)

Oy L e

o

e

]

LU TN Q—

61 (> 15.683

Component  Retention Height Area Area %
OXYGEN 3333  262.195 3890.2860 20.2706
NMITROGEN 3.866 443.220 15198.5940 79.1933
oz 15.683 2.117 35.5720 0.1854

19124.4520 100.0000



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99117
Description: TCD DETECTOR
Column: SILICA GEL/MOLE SIEVE
Carrier: HELIUM
Sample: RUN THREE
Operator: MA] BRNA
Comments: JOB #9268
OXYGEN AND CARBON DIOXIDE ANALYSIS

RN 128.00C
R N 5000
i e
2k /
31 , 2300
4 ] 3.816
7F
9|
10 |
T el 11.000
i) !
{
15 !
B !
(6l 15700
Component  Retention Height Area Area %
OXYGEN 3.300 264.038 3859.4725 20.1054
NITROGEN 3.816 447.070 15232.9275 79.3537
CO2 15.700 2.117 34.2445 0.1784

19126.6445 100.0000
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Lab name: AIR QUALITY SERVICES
Client: AIR‘COMPLIANCE
Collected: 12-14-2010
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30M
Carrier: HYDROGEN
Sample: 1000 PPM MIX
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSS

6,400 64.000
1516
AR (. -
|
‘ 2.500
e
Component  Retention Height Area
METHANE 1.516 532.312 72454070
ETHANE 2.500 903.603 13193.3060

20438.7130



Lab name: AIR QUALITY SERVICES
Client: AIRZCOMPLIANCE
Collected: 12-14-2010
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30M
Carrier: HYDROGEN
Sample: 1000 PPM MIX
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
o w i
!
I
2f G 5
2533
31 P
/
|
/
4 -
Component  Retention Height Area
METHANE 1.533 552.958 7267.9870
ETHANE 2.533  924.599 13281.0600

20549.0470



Lab name: AIR QUALITY SERVICES
“tient: AIR/‘COMPLIANCE
Collected: 12-14-2010
Lab ID: STANDARD
Description: FID DETECTOR
Cotumn: GSQ 30M
Carrier: HYDROGEN
Sample: 1000 PPM MIX
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400
o
5| y S
3 J _ Pt
.,
g
Component  Retention Height Area
METHANE 1.516 556.290 7250.3025
FTHANE 2.500 914.505 13213.7760

20464.0785

64.000



Lab name: AIR QUALITY SERVICES

Client: AIR/ZCOMPLIANCE

Collected:

Lab ID: STANDARD

12-14-2010

Description: FID DETECTOR
Column: GSQ 30M

Carrier: HYDROGEN

Sample: 1000 PPM MIX

Operator:

MAI BRNA

Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALVYSIS

64.000

-6.400
l’{“/
!
- A
—
2 I
3’ N
;3/'//
i
44 f
Component

METHANE
ETHANE

Retention

1.533
2.500

Height

563.140 8250.5710
920.863 14916.3290

Area

23166.9000



L.ab name:
Client:

Lab ID:
Description:
Column:
Carrier:
Sample:

Operator:
Comments:

AIR QUALITY SERVICES
AIR/COMPLIANCE

STANDARD

FID DETECTOR

GSQ 30M

HYDROGEN

1000 PPM MIX

MAI BRNA

JOB #9268

LOW LEVEL METHANE AND ETHANE ANALVSIS

6400 64.000
v/j - e———
1516
20 S -
!
3 2.466
3 ' [ -
4l ”
é
i
Component  Retention Height Area

METHANE
ETHANE

1.516 546.627 8689.4290
2466 907.578 15640.4760

24329.9050



Lab name: AIR QUALITY SERVICES
Client: AIR/‘COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30M
Carrier: HYDROGEN
Sample: 1000 PPM MIX
Operator: MATI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

_64.000

-6.400
.
2 T ) o
3l — -
/
/
4l-
Component  Retention Height Area
METHANE 1.500 575.843 8994.8170
FETHANE 2466 956.606 16147.2505

25142.0675



Lab name: AIR QUALITY SERVICES

Client: AIR‘COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30M
Carrier: HYDROGEN
Sample: 100 PPM MIX
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS
-6.400 64.000
E‘ B il
(_/',
NN e 533
21 T
3 ‘ ................................
,
A~
Component  Retention Height Area
METHANE 1.533  51.406  843.8140
ETHANE 2.516 103.547 1697.4220

2541.2360



lLab name: AIR QUALITY SERVICES
Client: AIR/‘COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 100 PPM M/100 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHAN AND ETHANE ANALYSIS

-6.400 64.000
1 i
& e I IR 1.633
oL p—
\ e
4‘ H
) .
Component  Retention Height Area
METHANE 1.633  43.710 819.7470
ETHANE 2.400  77.141 1652.6610

2472.4080



Lab name
Client

Lab ID
Description
Column
Carrier
Sample
Operator
Comments

: AIR QUALITY SERVICES
: AIR/COMPLIANCE

: STANDARD

: FID DETECTOR

: GSQ 30M

: HYDROGEN
: 100 PPM MIX

: MAI BRNA
: JOB #9268

LOW LEVEL METHANE AND ETHANE ANALYSIS

64.000

2
T

Led

................... - 1.516

. 2:500

Componen

METHANE
ETHANE

t Retention

1.516
2.500

Height

52.257
103.177

Area

757.5340
1524.7315

2282.2655



.ab name:
Client:

Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

AIR QUALITY SERVICES
AIR/COMPLIANCE
STANDARD

FID DETECTOR

GSQ 30METER
HYDROGEN

50

.9 PPM M/49.4 PPM E

MAI BRNA
JOB #9268

LOW LEVEL METHAN AND ETHANE ANALYSIS

64.000

Component

METHANE
CTHANE

Retention Height Area

1.500  22.788  375.2990
2.500 53.806  853.2750

1228.5740



L.ab name: AIR QUALITY SERVICES

Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrierr HYDROGEN

Sample: 50.9 PPM M/49.4 PPM E

Operator: MAI BRNA
Comments: JOB #9268

LOW LEVEL METHAN AND ETHANE ANALYSIS

-6.400 64.000
1
k o e 1333
) L —
[ — — T ) 533

; |

1L§. !

Component  Retention Height Area
METHANE 1.533 22431 380.5780
ETHANE 2.533 52916 865.5050

1246.0830



Lab name: AIR QUALITY SERVICES
Client: AIR‘COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 50.9 PPM M/49.4 PPM E

Uperator:

MAI BRNA

Comments: JOB #9268

-6.400

LOW LEVEL METHAN AND ETHANE ANALYSIS

S

.............. - 2.516

Component

Retention Height Area

1.516  23.011 349.6910
2516 52492 789.4990

1139.1900



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 50.9 PPM M/49.4 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHAN AND ETHANE ANALYSIS

~6.400 ]
3 }_
T — I — I
2 E;/
[
j I ———— 1 1)
4 -
Component  Retention Height Area
METHANE 1.516 21913  368.0970
ETHANE 2.500  50.965 836.7560

1204.8530



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 50.9 PPM M/49.4 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHAN AND ETHANE ANALYSIS

-6.400 64.(}0@\
I ) 2
N - ST 1533
2 -
- e _
i o == 2.53
3 T
i
4 -
Component  Retention Height Area
METHANE 1.533 22,695 366.8690
ETHANE 2.533 52431  840.9155

1207.7845



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 50.9 PPM M/49.4 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHAN AND ETHANE ANALYSIS

fwd

2.533

64.600

Ao
Component  Retention Height Area
METHANE 1.533 22,407 347.6940
ETHANE 2.533  50.942  772.1900

1119.8840



L.ab name: AIR QUALITY SERVICES

Client: AIR/COMPLIANCE
Lab iD: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN

Sample: 25.1 PPM M/24.3 PPM E

Operator: MAI BRNA
Comments: JOB #9268

LOW LEVEL METHAN AND ETHANE ANALYSIS

-6.400
i i
R —— N T
T T 2533
5L "
;24 ~
|
|
Component  Retention Height Area
METHANE 1.516  12.326  182.1280
ETHANE 2.533 25289 376.9730

559.1010

64.000



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 25.1 PPM M/24.3 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHAN AND ETHANE ANALYSIS

-6.400 64.000
i -
4 _
! — e 1516
P I ———— R L X |
) T
]
4 -
Component  Retention Height Area
METHANE 1.516 13.688  196.6525
ETHANE 2.533 27437 410.6010

607.2535



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 25.1 PPM M/24.3 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHAN AND ETHANE ANALYSIS

-6.400
]
3 -
I —— P 1
ol r
N [ ——————— ]
3 T
Component  Retention Height Area
METHANE 1.516 13,775 186.2145
ETHANE 2.550  27.497  387.1025

573.3170



Lab name: AIR QUALITY SERVICES
Client: AIR/‘COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR

Column: GSQ 30METER
Carrierr HYDROGEN

Sample: 10.2 PPM M/9.86 PPM E

Operator: MAI BRNA

Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
? - \ 1
S el6
—— Rk &
’_,’
i
{
) !
A4 !
;
Component  Retention Height Area
METHANE 1.616 3.837 72.9540
ETHANE 2.533 9.444  154.8925

227.8465



Lab name: AIR QUALITY SERVICES
Client: AIR‘COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 10.2 PPM M/9.86 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
‘; -
LT 1550
2 -
L
T 2533
31 -
4 .
Component  Retention Height Area
METHANE 1.550 4.176 75.2380
ETHANE 2.533 9.453  151.9045

227.1425




Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Lab ID: STANDARD
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: 10.2 PPM M/9.86 PPM E
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
| T>1s16
3 -
A
X1
!
Component  Retention Height Area
METHANE 1.516 4,123 72.7975
ETHANE 2.516 9.456  148.3770

221.1745



L.zb name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99115
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: RUN ONE
Uperator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

. - 1516
:2 ) “:;" -
. 2.533
3 ‘/ T
4
Component  Retention Height Area
METHANE 1.516 125.348 2092.9860
ETHANE 2.533 291.354 4796.5260

6889.5120



L.ab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99115
Deseription: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: RUN ONE
Operator: MAI BRNA

Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
.
] \
e
1.533
2,,
‘ 2.533
3 e
I
|
Component  Retention Height Area
MIETHANE 1.533 132.829 2252.8725
ETHANE 2.533 318.111 5201.5755

7454.4480




L.ab name: AIR QUALITY SERVICES
Client: AIR‘COMPLIANCE
Collected: 12-08-2010
Lab ID: 99115
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: RUN ONE
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
|
- L
= — 1.533
21
""""""" 2.483
¢§~
Component  Retention Height Area
METHANE 1.533  128.453 2066.7370
ETHANE 2483 310.571 4741.1315

6807.8685



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99116
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: RUN TWO
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 64.000
4 )
b
o 1.516
2 i
; ......
g |
;
Component  Retention Height Area
METHANE 1.516 157.956 2369.7840
ETHANE 2.500 322.253 4803.9330

7173.7170



Lab name:
Client:
Collected:
Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

-6.400

AIR QUALITY SERVICES
AIR/COMPLIANCE
12-08-2010

99116

FID DETECTOR

GSQ 30METER
HYDROGEN

RUN TWO

MAI BRNA

JOB #9268

LOW LEVEL METHANE AND ETHANE ANALYSIS

64.000

0.000

[\

e

Component

VMETHANE
ETHANE

Retention Height Area

1.533 156.608 2298.2500
2516 312.679 4583.0460

6881.2960



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99116
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: RUN TWO
Operator: MAI BRNA

Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

~6.400 64.000
|
|
\
s :I‘s
1516
2f e
L2166
2.516
3l E//’/_‘ P T
J
p
4 [
{
Component  Retention Height Area
METHANE 1.516 149.885 2561.8795
ETHANE 2.516 312.708 5170.6675

7732.5470



Lab name: AIR QUALITY SERVICES
Client: AIR/COMPLIANCE
Collected: 12-08-2010
Lab ID: 99117
Description: FID DETECTOR
Column: GSQ 30METER
Carrier: HYDROGEN
Sample: RUN THREE
Operator: MAI BRNA
Comments: JOB #9268
LOW LEVEL METHANE AND ETHANE ANALYSIS

-6.400 . 64.000
il
1533
. I
3:
A -
Component  Retention Height Area
METHANE 1.533  80.451 1355.1120
ETHANE 2.533 206477 3242.5960

4597.7080



Lab name:
Client:
Collected:
Lab ID:
Description:
Column:
Carrier:
Sample:
Operator:
Comments:

-6.400

AIR QUALITY SERVICES
AIR/COMPLIANCE
12-08-2010

99117

FID DETECTOR
GSQ 30METER
HYDROGEN

RUN THREE

MAI BRNA

JOB #9268

LOW LEVEL METHANE AND ETHANE ANALYSIS

64.000

o)

(S}

T
v S '

Component

METHANE
ETHANE

Retention Height

1.483 125.032
2450 328419

Area

1436.6380
3507.7340

49443720



Lab name: AIR QUALITY SERVICES
Client: AIRZCOMPLIANCE
Coliected: 12-08-2010
Lab ID: 99117
Description: FID DETECTOR
Column: GSQ 30METER

Carrier: HYDROGEN
Sample: RUN THREE

Operator: MAI BRNA
Comments: JOB #9268

LOW LEVEL METHANE AND ETHANE ANALYSIS

-5.400 64.C00
I 0.066 _________ - ST
|
|
1}
—...L.500
- .= 2.166
] 2.516,
I .
-
1
i
4r [
f
H
!
— I
Component  Retention Height Area
METHANE 1.500 118.719 1369.5175
ETHANE 2.516 282.153 3324.8250

4694.3425



M25 Volatile Organic Compounds
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- We, the undersigned, certify to the best-of our knowledge that all analytical data presented in this report have
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accordance with approved protocol; and that all deviations and analytical problems are summarized in the
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SCAQMD #94 LA 0401
NJ NELAP ID - NC0O04
PADEP Registration #68-3321

Triangle Environmental Services, Inc.
COMMENTS ON THE ANALYSES

Report #10195 for Air/Compliance Consultants, Inc.
Project ID: ARG LO-CAT 09-160

Traps Received: 12/10/10 with dry ice Samples Analyzed: 1/1-2/11 on Analyzer B
Tanks Received: 12/13/10 : - Client Chain-of-Custody forms: 1 pg
General: . @ The analytical system indicates a background concentration of (1) "CO" due to the interference of

O, resulting from the coelution of O, and CO and (2) CO, due to CO, and organic compounds in the
recovery carrier gas. The CO, CO,, and condensibles concentrations in the report are calculated using
a "blank" correction, which results in a more accurate reporting and a better comparison of these
concentrations in the analyses. '

e The presence of organic compounds in the sample tank that should have condensed in the dry ice
trap may result in an underreporting of those compounds (especially if oxygenated).

e A concentration of noncondensibles or condensibles of less than the RL is considered to be zero

in computing the TGNMO.

Allsamples: = -All post-test tank pressure/temperature ratios agreed with the lab receipt pressure/temperature ratios
within + 4%.

Sample #1: When recovering the condensible portioh of a sample, scientific-grade air is passed through the trap

heated to 250 °C into an intermediate collection vessel. The collection is normally stopped when the
CO, concentration in the trap effluent drops below 10 ppmC. For this sample, recovery was stopped
when the concentration was ~11 ppm. This may have an effect on the reported concentrations. -



- Triangle Environmental Services, Inc.
METHOD 25 TABLE OF RESULTS

Client: Air/Compliance Consultants, Inc. ID#10185 Analyzed: 1/1-2/11

Project ID: ARG LO-CAT 09-160

Sample ) I : Concentrations (ppmC) ] Mass
Description i co. CH4 co2 Noncon- Conden- TGNMO Conc.

) densibles sibles (mgC/cu.m)
1 Run 1 ARG LO-CAT < 11 320 3511 2219 142 2361 1179
2 Run 2 ARG LO-CAT < 12 312 2610 2140 137 22717 1137
3 Run 3 ARG LO-CAT < 10 321 1359 2105 175 2281 1139

< # = Concentration Below Report Limit

* please refer to the "Comments on the Analyses" page of the réport for additional
information.



Triangle Environmental Services, Inc.
METHOD 25 PROCEDURES

Report #10195
CALIBRATION
The calibrations satisfy the requirements for Methods 25, 25-C, and 10-B.

Triplicate injections of a calibration gas mixture consisting of carbon monoxide (=200 ppm), methane (=50
ppm), carbon dioxide (10,000 ppm), and propane(=20 ppm) are made immediately before and after each batch of
samples. Daily response factors are calculated from the pre-batch integrated responses (average area count /
concentration in ppmC) and must agree within 10% of the response factors of the initial calibrations. Further, the post-
batch response factors must agree within 2% of the pre-batch response factors. Both criteria must be met before the
analyses are considered valid.

CONDENSATE RECOVERY

To flush the trap of CO,, hydrocarbon-free air is flushed through the trap maintained at -78 °C into the sample
tank until less than 10 ppm CO, is detected in the flow streain (the concentration of CO, is monitored with an NDIR CO,
detector and measured using a CO, analyzer). The sample tank is pressurized to about 1200 mm Hg for analysis and is
replaced with an intermediate collection vessel (ICV).

To oxidize the organic material in the trap, hydrocarbon-free air is then passed through the trap heated to 250
°C and the recovery oxidation catalyst into the ICV until less than 10 ppm CO, is detected in the flow stream. The ICV
is pressurized to about 1200 mm Hg for analysis.

ANALYSIS

All samples, whxch include the daily calibration gas mixture, sample tanks, and ICVs, are analyzed in‘triplicate
using-a computer-interfaced gas chromatograph equipped with an automated gas sampling system and a flame ionization
detector (FID). CO, CH,, and CO, are eluted from the Unibead 1S-Carbosieve G column and pass through the analytical
oxidation and reduction catalyst to the FID. The column is then backflushed to elute the nonmethane organic (NMO)
fraction, which passes through the analytical oxidation and reduction catalysts to the FID.

CALCULATIONS

Calculations are done in accord with USEPA Method 25 procedures. A sample calculation for one of the
samples is provided in the report. CO and CO, blanks are used to compensate for a background concentration of (1)
"CO™ due to the interference of O, resulting from the coelution of O, and CO and (2) CO, due to CO, and organic
compounds in the recovery carrier gas. A concentration of noncondensibles or condensibles of less than the RL is
considered to be zero in computing the TGNMO.

EQUIPMENT

Tanks and ICVs are at a minimum twice evacuated and filled with ambient air filtered through charcoal and are
then evacuated to below 10 mm Hg and monitored for at least an hour to check that the tanks do not leak more than 1
mm Hg/hour. They are then pressurized to greater than ambient pressure with helium, analyzed to ensure <2 ppmC
NMO, and stored for later use.

Traps are flushed at 300 °C for at least 30 minutes with compressed air. Each trap is then flushed at 350 °C for
thirty minutes with hydrocarbon-free air. The effluent is thenrouted through an oxidation catalystand a reductlon catalyst
for analysis by FID-GC to confimm less than 10 ppmC total C.

Sampling units are reconditioned by replacing filters and checking that all sections operate properly. The unit
is heated (with a PTFE line used in place of a trap) and is flushed with zero air for at least thirty minutes before an aliquot
of this flow is injected into the analyzer. If the fotal carbon concentration is below 10 ppm, the unit is made ready for -
use and stored for shipment.

Certifications:
South Coast Air Quality Management District: ID# 94 LA 0401
New Jersey NELAP ID: NC004
Pennsylvania DEP: Registration #68-3321



Triangle Environmental Services, Inc.
METHOD 25 SAMPLE CALCULATION

Client: Air/Compliarnce Consultants, Inc.

Project ID: ARG LO-CAT 09-160
Sample #. 1 Run 1 ARG LO-CAT

DATA

ID#10195 Analyzed: 1/1-2/11

Note: All pressure v"alue’s have been converted when necessary to mm Hg and all temperature values to Kelvin.

Bressure, Temperature,. Volume Data:

Pressure Temp.

(mm Hg) (X) Tank 259:
Presampling 2.0 294.26 Tank Volume = 0.008390 cu.m
Postsampling 533.9 266.48
Lab Receipt 590.0 299.15
Tank Final 1197.0 299.15 Trap BRT -
CV Final ~1528.0  299.15 Collection Vessel 14:
_— ' : CV Volume = 0.008349 cu.m

Response Factors (RF), Report Limits (Ri), and Area Counts:

Area 2

743
47,811
540,382
316,295
18,014

RF ‘RL Area 1
(area/ppmC) (ppmC) V
co 296.2 1M1 : 739
CH4 299.8 7 48,008
coz . 30810 7 541,702
Noncondensibles 286.6 5 317,948
Condensibles 308.0 8 18,295
CO Blank = S area counts CO2 Blank = 3 ppm

CALCULATIONS

Measured .Concentrations, Eorreqteé for blank (ppmC):

Cm(CO)

]

[ 739 - 51 7/ 296.2
[ 743 - 5] / 296.2
[ 739 - 51 / 296.2

Cm(CH4) = Area(CH4)/RF(CH4)

’ 48008 / 289.8 = 160.
47811 / 29%.8 = 159.
= 47750 / 289.8 159.

M
[}

I

it

Cm(CO2) = Area(CO2)/RF(CO2) -

541702 / 308.0 - 3 =
540382 / 308.0 - 3
539508 / 308.0 - 3 =

]

It

[Area(CO) - CO Blank]

RF (CO)

/
2.
= 2.
2.

U nn

1
5
3

C02 Blank
1755.8
1751.5
1748.6

-5

Area 3

739
47,750
539,508
317,645 -
18,002



Triangle Environméntal‘?ervices, Inc. Method 25 Sample Calculation (p. 2)
ID#10195" ' '

Area (Noncondensibles) /RF (Noncondensibles)
317948 / 286.6 = 1109.4
316295 / 286.6 = 1103.6
= 317645 / 286.6 = 1108.3

]

Cm (Noncondensibles)

Area(Condensibles) /RF (Condensibles) - CO2 Blank
18295 / 308.0 - 3 = 56.4
18014 / 308.0 - 3 = 55.5
18002 / 308.0 - 3 = 55.4

Cm(Condensibles)

1]

[

[

Pressure-Temperature Ratio, Q(i) = P(i)/T(i)} (mm Hg/K):

Tank Presampling: Q(2) = 2.0 / 294.26 = 0.007
Tank Postsampling: Q1) = 533.9 / 266.48 = 2.004
Tank Lab Receipt: Q(5) = 590.0 / 299.15 = 1.972
Tank Final: * “Q(3) = 1197.0 / 299.15 = 4.001
CV Final: © . Q(4) = 1528.0 / 299.15 = 5.108

0.3857 x Tank Volume x [Q(1)-Q(2)]
0.3857 x 0.008390 x [2.004 - 0.007]
= 0.006461 -

[]

Volume Sampled (dscm)

1]

‘~Averages and % Relative Standard Deviations (%RSD) of Cm’s are calculated.
»(%RSD of C=%RSD of Cm) .

Calculated Concentrations (ppmC):

.C(Cco ) = Q(3)/12(1)-Q(2)] x Cm(CO )
4.001/(2.004 - 0.007) x 2.5 = 5.0 (<RL of 11)
C(CH4) = Q(3)/{Q(1)-Q(2)] x Cm(CH4)
4.001/(2.004 - 0.007) x 159.6 = 319.9
= Q(3)/[0(1)-0(2)] x Cm(CO2)

C(Co2)
. 4.001/(2.004 - 0.007) x 1752.0 = 3511.0

C(Noncondensibles) = Q(3)/[0(1)-0(2)] x Cm(Noncondensibles)
= 4.001/(2.004 - 0.007) x 1107.1 = 2218.7

C(Condensibles)
T = Volume (CV) /Volume (Tank) x Q(4)/[0(1)-Q(2)] x Cm(Condensibles)
0.0@83&9/0-008390‘x 5.108/(2.004 - 0.007) x 55.8 = 142.0

Total Gaseous Non-Methane Organics (TGNMO) =C (Noncondensibles) +C(Condensibles}
= 2218.7 + 142.0
= 2360.7

Mass Concentration (mgC/cu.m)
’ 0.4993 x TGNMO
= 0.4993 x 2360.7 = 1178.7

<RL of ### = Concentration Below Report Limit

——



Triangle Environmental Services, Inc.
METHOD 25 SAMPLE QA/QC DATA

Report #10195

DAILY RECOVERY SYSTEM CHECKS

11.1.1.1*  Condensate Recovery System Leak Check

Evacuate system to <10 mm Hg absolute pressure, isolate system, and monitor for ten

minutes.
Requirement: Pressure Change <3 mm Hg

11.1.1.2* Condensate Recovery System Background Test

Analyze recovery system effluent for CO, concentrations.
Requirement: CO, < 10 ppm
11.1.1.3*  Condensate Oxidation Catalyst Efficiency Check (Initial Check: 10.1.1.2)

Analyze 1% methane standard through oxidation catalyst.
" Requirement: CO, = CH, concentration + 4%

DAILY ANALYZER CHECKS
10.2* Daily Calibration -
Response Factor Checks

Requirement: Daily RF = Initial RF + 10%
Triplicate injections of a mixture of CO, CH,, CO,, and C,Hj, are made before and after each batch of samples.
See the individual sample data sheet for the daily response factor.
10.1.2.3* Initial Calibration/Linearity

Triplicate injections of a calibration gas is made for each compound at four levels:

Nominal Initial RF for Initial RF for
Concentrations Analyzer A Analyzer B
{ppm) 10/22/10 11/29/10
CO 5 200 1000 5000 175.65 292.07
CH, 3 50 500 10,000 181.49 303.40
CO, 3 50 500 10,000 17394 300.00
propane 2 20 3000 10,000 178.80 299.09

* USEPA Method 25 Pratocol (2000} Reference Number




* Triangle Environmental Services, Inc. Method 25 Sample QA/QC Data (p. 2)

Report #10195

INITIAL CONDENSATE RECOVERY SYSTEM CHECKS

10.1.1.1*  Carrier Gas and Auxiliary Gas Blank Check

Requirement: CO + CH, + CO,+NMO < 5 ppm

10.1.1.3*  System Performance Check March 1-8, 2000; Recovery Systems #1,2, 3,4

ngg;z Compound Average % Recovery % RSD

50 uL Hexane 101.0] 102.0] 98.8]104.6 {0.058 |0.101 }1.680 }0.229

50 uL Decane 97.01 100.0] 103.3}103.3 {0.120 ]0.047 10.092 {0.359

10 pL Hexane 104.0| 101.8] 103.9] 96.8 |0.118 10.827 |0.131 |0.845

16 pL Decane 98.0|- 97.0] 99.6] 99.0/0.119 ]0.232 |1.360 |0.092
Requirement: 100 £ 5% <2%

INITIAL NMO ANALYZER PERFORMANCE CHECKS

10.12.1*  Oxidation Catalyst Efficiency Check Analyzer A, 4/8/98; Analyzer B, 4/21/98

FID response with reduction catalyst in bypass mode = 0,0
Requirement: <1%

10.1.22*  Reduction Catalyst Efficiency Check  Analyzer A, 4/8/98; Analyzer B, 4/21/98

Response of CH, with oxidation and reduction catalysts in series mode and response with
both catalysts in bypass mode to be within 5% of the average:
1.05 x Average Response > Response > 0.95 Average Response
or Higher Response/Lower Response < 1.105263
100.0%, 100.0% Requirement: <110.5%

* USEPA Methad 25 Protocal (2008) Reference Number



Triangle Environmental Services, Inc. Method 25 Sample QA/QC Data (p. 3)

Report #10195
10.1.2.3*  Analyzer Linearity Check+NMO Calibration  Analyzer A, 10/22/10;Analyzer B, 11/29/10
100%(1-RF/RF yerpge) Requirement:
max. dev. CO: +1.876%,-1.989% +2.5%
max. dev. CH,: -1.775%+2.455% +2.5%
max. dev. CO,: +1.738%,-2.176% +2.5%
max. dev. NMO:  +2.427%+1.914% +2.5%
max. %RSD: 1.67%, 1.73% <2%
RE (NMO) _
RF (CO,) 097, 1.00 1.0+0.1
10.1.24*  System Performance Check Analyzer A, 4/8/98; Analyzer B, 4/21/98, 5/1/98
Measured Value, Expected Value
‘ Requirement
Analyzer A Analyzer B
Propane in Mix 19.6, 20.0 20.22, 20.0 + 5%
Hexane 50.6, 51.6 51.6,51.6 + 5%
Toluene 20.3, 20.0 19.34, 20.0 + 5%
Methanol 104.5, 109.1 109.55, 109.0 * 5%
EQUIPMENT CHECKS
8.1.1¥  Clean Sampling Equipment Check
Sample Unit ppmC totdDC @ 100%
Trap ppmC tetdDC @ 100%
Tank ppmC XNMO @ 100%
8.12% Sainple Tank Evacuation and Leak Check
" Tank evacuated to <10 mm Hg absolute pressure, monitored for >1 hour, and passed A
for use if no pressure change (< 1 mm Hg/hr) is noted.
10.3% Sample Tank and ICV Volumes

Tank weighed empty, filled with deionized distilled water (temperature recorded), and
weighed to the nearest 2 g. Volume calculated based on density of water at that
temperature and results recorded in permanent file.

* USEPA Mathod 25 Protocol (2000) Reference Number



Triangle Environmental Services, Inc.
CALIBRATION DATA FOR THE ANALYSES

Client: Air/Compliance Consultants, Inc.
Project ID: ARG LO-CAT 08-160
Method 25

2-JAN-11: Analyzer B
Preanalysis Calibration

ID#10195

Compound Conc. Area(l) Area(2) Area(3) Average $RSD RF IRF $Diff.
co 200.5 59871 59266 59025 59387 0.7% 296.2 2%2.1 1.4%
CH4 49.1 14872 14747 14573 14731 1.0% 299.8 303.4 -1.2%
co2 9950.0 3068108 3070163 3054688 3064320 0.3% 308.0 300.0 2.7%
c2+ 61.7 17728 17796 17478 17667 0.9% 286.6 299.1 -4.2%
Postanalysis Calibration .
Compound Conc. Area(l) Area(2) Area(3) Average RF(post) RF(pre) $%Diff
co 200.5 59749 59346 59437 59511 296.8 296.2 0.2%
CH4 49.1 14672 14497 14577 14582 296.8 299.8 ~-1.0%
co2 9950.0 3059040 3052410 3051919 3054456 307.0 308.0 -0.3%
€2+ 61.7 17792 17634 17565 17664 286.5 286.6 « ~-0.0%
Sample # 1 259 / BRT

# 2 114 / ALX

# 3 251 / AET
ConcC. = concentration in ppmC, SRSD = % relative standard deviation,

RF = raesponse factor = Average Area/Conc., IRF = response factor from initial calibration,

Diff. = %(RF-IRF)/IRF for preanalysis/= %(RF({post)-RF(pre)/RF(pre}, C2+ = propane

-10-
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Print Date: Mon Jan 03 12:03:04 2011 : Page 1 of 1

Title

Run File_ : C:\STAR\RECALCB\TES_5896.RUN

vMethod File : C:\STAR\RECALCB.MTH

Sample ID 0 1- P mix CC61467

Injection Date: 2-JaN-11 5:55 PM Calculation Date: 3-JAN-11 11:39 AM
Operator Detector Type: ADCB (10 Volts)
Wworkstation: VOLUME 1 Bus Address : 16

Instrument : Varian Star #1 sample Rate : 10.00 Hz

channel : A = M25 Run Time : 16.002 min
k%kkk%kk¥%%*% Star Chromatography Workstation *¥%%¥¥%% vVersion 4.5 ¥¥¥dikiiiikaiis
Run Mode Analysis - subtract Blank Baseline

Peak Measurement: Peak Area
calculation Type: External Standard

Ret. Time Width
Peak Peak Result Time  Offset Area Sep. 1/2 Status
No. Name ) (min) (min) (counts) Code (sec) Codes
1 co 242.0294 2.013 0.043 59871 . BV 4.4 C
2 CH4 59.4701 2.29%4 0.0%54 14872 VB 5.0 ¢C
3 0.0000 2.526 0.000 10 TS 0.0
4 Co2 12270.98580 3.478 -0.122 3068108 BB 1ll1.4 <cC
5 0.0000 6.293 0.000 50 TS 0.0
6 C2+ 70.7644 11.500 -0.050 17728 GR 0.0 U
Totals: 12643.2219 ~0.035 3160639
Status Codes: o
7 - User-defined peak endpoint(s)
2 - out of calibration range
rotal Unidentified Counts ! 61 counts
detected Peaks: 6 Rejected Peaks: O Identified Peaks: 4

qultiplier: 1 Divisor: 1
Jaseline Offset: 8§ microVolts
Voise (used): 100 microvolts - monitored before this run

sould not format the injection information for this run,
install the driver for the module at address 17 (type 8) to format this data.

calib. out of range; No Recovery Action Specified
irror Log:

could not format the error log for the module at address 17 (type 8).
install the appropriate module driver to format this data.

ADC Board:

Jriginal Notes:

E.'*;‘z&ﬁ':‘:‘:&i*ﬁi**k******xt&ﬁ::&&1!:'.5::5::-‘::5:1&:Q'k?.’i:'."::k}':***ﬁ:k‘k*%**&ﬁc%**%***k:&&%**i&*&‘*&&*i*&iﬁﬁﬁ

-12-
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Print Date: Mon Jan 03 12:03:14 2011 Page 1 of 1
Title

Run File. i C:\STAR\RECALCB\TES_B9%07.RUN

Method File : C: \STAR\AUTOSAM MTH

Sample ID i 2- tank 25

Injection Date: 2-JAN-11 $:16 PM Calculation Date: 2-JAN-11 9:32 PM
Operator  : Detector Type: ADCB (10 volts)

Workstation: VOLUME 1 Bus Address : 16

Instrument : Vvarian Star #1 Sample Rate : 10.00 Hz

Channel i A = M25 Run Time ¢ 16.002 min

kkkkkrkidi¥ sStar Chromatography Workstation #¥%%%%%% version 4.5 %¥%d&ddkddhksdkiisk
Run Mode : Analysis - Subtract Blank Baseline

Peak Measurement: Peak Area
Calculation Type: External Standard

Ret. Time Width
reak Peak Result Time  Offset Area sep. 1/2  Btatus
No. Name () {(min) (min) (counts) Code (sec) Codes
1 co 2.9866 2.022 0.052 739 BF 4.5
2 CH4 181.9787 2.297 0.097 43008 PB 5.0 ¢
3 coz2 2166.5496 3.500 -0.100 541702 BB 1l1.4
4 0.0000 5.213 0.000 76 TS 0.0
5 ¢c2+ 126%.1534 11.500 -0.050 317948 GR 0.0 UcC
Totals: "3630.6683 20.001 908473
status Codes:
J - User-defined peak endpoint(s)
> - out of calibration range
fotal Unidentified Counts : 76 counts
Jetected Peaks: 6 Rejacted Peaks: 0 Identified Peaks: 4
fultiplier: 1 Divisor: 1

jaseline Offset: -2 microvolts )
foise {(used): 70 microVolts - monitored before this run

rould not format the injection information for this run.
‘nstall the driver for the module at address 17 (type 8) to format this data.

talib. out of range; No Recovery Action Specified
;kror Log:

‘ould not format the error log for the module at address 17 (type 8).
nstall the appropriate module driver to format this data.

\DC Board:

wiginal Notes:
R Rk R R R R R R R R R R R R R R R R Rtk E b E

-14-



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

ID#10195 Analyzed: 1/1-2/11

Client: Air/Compliance Consultants,

Project ID: ARG LO-CAT 09-160

Sample # 1 Run 1 ARG LO-CAT

Pressure, Temperature, Volume Data:

Pressure

(mm Hg)
Presampling 2.0
Postsampling 533.9
Lab Receipt - 590.0
Tank Final 1197.0
CV Final 1528.0

Inc.
Temp. P/T
(R)
294.26 0.007
266.48 2.004
299.15 1.972.
299.15  4.001
299.15 5.108

Tank 259:

Tank Volume = 0.008390 cu.m
Volume Sampled = 0.006461 dscm
Lab Receipt P/T _
Postsampling B/T 0.984

Trap BRT -
Collection Vessel 14:
CV Volume = 0.008349 cu.m

Response Factors (RF), Report Limits (RL), and Area Counts:

) RF
: (area/ppmC)
Co - 296.2
CH4 269.8
coz? 308.0
Noncondensibles 286.6
Condensibles 308.0

RL

(ppmC)
1
7

7
5
8

Ar

5
3

ea 1 Area 2
739 743
48,008 47,811
41,702 540,382
17,948 316,295
18,295 18,014

Recovery Oxidation Catalyst .Efficiency Check: CO2/CH4 =
CO2 Blank = 3 ppm

CO Blank = 5 area

Concentrations:
*=corrected for Blank
Co*
CH4
coz2*
Noncondensibles
Condensibles*
TGNMO

Mass Concentration

counts

— ppmC

Amount
< 11
320
3511
2218
142
2361

&

H H H W

1
SD

- Oy =

1179 mgC/cu.m

< # = Concentration Below Report Limit

-15-

Area 3

739
47,750
539,508
317,645
18,002

100.6%



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Air/Compliance Consultants, Inc. ID#10195 Analyzed: 1/1-2/11

Project ID: ARG LO-CAT 09-160

Sample # 2 Run 2 ARG LO-CAT

Pressure, Temperature, Volume Data:

Pressure  Temp. P/T
(mm Hg) (R) Tank 114:
Presampling 2.0 294.26 0.007 Tank Volume = 0.008335 cu.m
Postsampling  520.7 266.48 1.954  /olume Sampled = 0.006259 dsem
. o Rpg . Lab Receipt P/T
Lab Receipt ?66,0 | 299.15. 1.892 Postsampling B/T ~ 0.968
Tank Final 1285.0 289.15 4.296 Trap ALX -

cv Fiﬁal 1440.0 -299.15 4.814 Collection Vessel 29:
, - CV Volume = 0.008369 cu.m

Response Factors (RF Report Limits (RL and Area Counts:

RF - RL Area 1 Area 2 Area 3

. (area/ppnc) (ppmC)
Cco 296.2 12 699 642 665
CH4 299.8 7 42,680 42,556 42,121
Co2 . 308.0 7 363,739 367,155 365,200
Noncondensibles 286.6 5 277,969 278,563 277,622
Condensibles 308.0 8 17,845 17,781 "18,088

Recovery Oxidation Catalyst Efficiency Check: CO2/CH4.= 102.7%

' CO Blank = 5 area counts CO2 Blank = 3 ppm
Concentrations: I pprC 1

*=corrected for Blank Amount =* SD $RSD

Cco* < 12

CH4 . 312 = 2 0.7
co2* . . 2610 == 12 0.5
Noncondensibles 2140 = 4 0.2
Condensibles* : 137 = 1 1.0
TGNMO * - . 2277

Mass Concentration 1137 mgC/cu.m

< # = Concentration Below Report Limit

-16-
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Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Air/Compliance Consultants, Inc. ID#10195 Analyzed: 1/1-2/11

Project ID: ARG LO-CAT 09-160

- Sanple #°3 Run'3 ARG LO-CAT

Pressure, Temgeraturé, Volume Data:

Pressure  Temp. P/T
(mm Hg) (K) Tank 251:
Presampling 2.0 294.26 0.007 Tank Volume = 0.008381 cu.m
Postsampling ~ 533.4 265.37 2.010  ’olume Sampled = 0.006475 dscm
r Lab Receipt P/T _
Lab Recelpt., 597.0 299.15 1.996 Postsampling P/T 0.993
Tank Final 1185.0 299.15 3.961 Trap AET -
CV Final 1435.0 299.15 4.797 Collection Vessel 148:

CV Volume = 0.008367 cu.m

Response Factors (RF), Report Limits (RL), and Area Counts:

RF RL Area 1 Area 2 Area 3
: (area/ppmC). {ppmC) )
Co 296.2 10 881 874 885
CH4 . 299.8 6 48,940 48,601 48,488
co2 . 308.0 ° 6 213,215 212,578 211,980
Noncondensibles 286.6 - : 4 306,327 304,632 304;454
Condensibles 308.0 8 23,923 23,198 23,376

Recovery Oxidation. Catalyst Efficiency Check: CO2/CH4 = 102.6%

CO Blank = 5 area counts C02 Blank = 3 ppm
Concentrations: — ppmC —

*=corrected for Blank Amount * SD $RSD

Co* < 10

CH4 321 = 2 0.5
Ccoz2* ‘ 1359 = 4 0.3
Noncondensibles 2105 = 7 0.3
Condensibles* 175 = 3 1.7
TGNMO ‘ 2281

Mass Concentration 1139 mgC/cu.m

< # = Concentration Below Report Limit

-17-
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APPENDIX D

Quality Assurance/Quality Control Data



AiComplionce - Ajr/Compliance Consultants, Inc. (ACCI)
" Thermocouple Calibration Data Sheet

Probe LD.: H- Dry Gas Meter LD.: 1S9y
NIST Certified Thermocouple
Standard Used: Probe ID # 920213 Temperature Scale: °F
Converted to: °R (Equation= 460 + °F result)
Post Test
Temperature Reference Probe Absolute
Rlzm o Thermometer Thermometer Temperature
& (°R) (°R) Difference (%)

Ice Bath 440 Y ‘L() O

Room Temp. 505 NP o

Stack Temp. S¥ 2 §¥50 0.3

Criteria are:
The Absolute Temperature Difference within 1.5% of Reference Standard used.

Section 10.3.2 of USEPA Method 2

Checked by: /@&é‘ (2‘ / 1 / lO

(Signature / Date) Y

C:\Users\tpayne. AIRCOM\Desktop\Work\Calibration sheets\Thermocouple Calibration Data Sheet.doc Printed 12/9/2010



Air/Compliance
«: Consultants, Inc.

Air/Compliance Consultants, Inc. (ACCI)

Type S Pitot Tube Inspection Data Sheet

Degree indicating leve! position for
determining ot and Xz,

e w—a

Degree indicating level position for
determining Pt and Pa.

.
===
—r—-_)-

Degree indicating level position for
determining ©.

Degree indicating level position for
determining y then calculate 2.

Certification:

. Allowable Range/Parameter Pre-Test Post-Test
Value Value
Level and perpendicular? Yhd N[ Y‘EI N[O
Obstruction? YO NK | YO NK
Damaged? YO NDY | YOI NI
al (-10° < al <+ 10° o v
o2 (-10° <02 <+ 10°) 0 0
Bl (-5° < Bl <+5°) 0 18]
p2 (-5° <2< +5°) (9] 0
¥ (2° < al <+2° 0 0
(1°<al <+1°) 0 0

A (for 1/4 " OD, 0.526 to 0.750
for 3/8" OD, 0.788 to 1.125)

oy

G4y

Z= Assiny (£0.125")

0)

W= Asin6(<0.03125")

9

Pa (for 1/4 " OD, 0.263 to 0.375
for 3/8" OD, 0.394 to 0.563)

. %20

S0

T swomomiwossy 100 |3
Pa-Ps  (-0.063 t00.063") =00 | ~004
PA/D, (1.5 to 1.50) L9ES | Lags
Py/D (1.05 to 1.50) .30 | 130
Dr (3/16" <D, < 3/8") 0244 249

I certify that the Type S Pitot Tube/Probe ID# ':1 1 calibrated by Caliper ID # (“J L-5  meets or exceeds
all specifications, criteria and/or applicable design features and is hereby assigned a Pitot tube calibration factor

Cp 0f 0.84.

Checked by: W/ %

(Signature / Date)

C:\Users\tpayne. AIRCOM\Desktop\Work\Calibration sheets\Type S Pitot Tube Data Sheet.doc

| }/ g/// D

Printed 12/9/2010
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Air/Compliance

Consultants, Inc.
Alternative Method 5 Post-Test Calibration Check

Client: ARG
Facility: Bradford, PA
Source ID: LO Cat Desulf
Project Number: 09-160
Date: 12/8/2010
Control Box ID: 1595

Run 1 Run 2 Run 3
Data Input
Test time (min) 30 30 30
Volume Dry Gas Metered (dacf) 22.127 22.048 22.355
Meter Temperature (F) 41.5 443 44.0
Barometric Pressure (in. Hg) 28.50 28.50 28.50
Orifice Pressure Drop (in. H,O) 1.70 1.70 1.70
Dry Gas Molecular Weight (1b/lb mol) 28.84 28.84 28.84
Original Meter Correction Value 1.007 1.007 1.007
Meter DHg, (in. H,0) 1.76 1.76 1.76
Calculated Values
Dry Gas Meter Calibration check value (Yqa) 0.999 1.005 0.991
Percent Difference (%) -0.81% -0.17% -1.58%
Results
Average Dry Gas Meter Calibration Check Val 0.998
Original Meter Correction Value (Y orig) 1.007
Percent Difference (%) -0.85% Pass
Test conducted in accordance with EMC ALT-009 - Allowable £5%
Y qa=(time/dacf)*(sqrt((0.03 19*(Tm+460))/(DH@*(Pbar+(DHavg/13.6)))*(29/Md))*SQRT(Dhavg))

\Server\aproject\American Refining Group\09-160 Lo Cat Desulf\Field Work\H2S Spreadsheet.xls alt 009
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APPENDIX E

Plant Production Data



METHOD 11 H,S TEST

a

TEST #1 Date: 12/8/2009 &Y o

Time (Actual) 12:46PM | 1:01PM | 1:16PM | 1:31PM | 1:46PM

Time (min.) 0 15 30 45 60 Average

RFG Throughput (scfm) 991 937 932 847 853 912
&

TEST #2 Date: 12/8/2009 4 Q;éo

Time (Actual) ‘ 1:53PM | 2:08PM | 2:23Pm | 2:38PM | 2:53PM

Time (min.) 0 15 30 45 60 Average

RFG Throughput (scfm) 981 1059 1017 1034 974 1013
&

TEST #3 Date: 12/8/2009 &« >

Time (Actual) 3:00PM | 3:15PM | 3:30PM | 3:45PM | 4:00PM

Time (min.) 0 15 30 45 60 Average

RFG Throughput (scfm) 799 905 991 940 900 907




APPENDIX F

Sample Calculations



M25 Volatile Organic Compounds



ACCI SAMPLE CALCULATIONS
Flow, Moisture, THC

ARG
09-160
Bradford, PA
LO Cat Desulf
mnoc
December 8,2010
V-204 Vessel Outlet
Run 1
1 A% 328.0 ml Tstandard 68 F
2 Vi 200.0 ml Pstandard 760 mm Hg
3 Wf 2412 g Klmethod 4 0.04706  scf/ml
4 Wi 236.2 g K2method 4 0.04715 scf/g
5 Vm 22231 dacf Klmethod 5 17.64 R/in. Hg
6 Vm 0.000 dry actual liters K4method 5 0.0945
7 Yd 1.0070 V/Mgandard 3853 ft3/lb-mole
8 Pbar 28.50 in. Hg Kp 85.49
9 dHavg 1.70 in. H20
10 Tm 481 F t 3.141593
11 02 20.25 % dv Ds (or L) 8.00 inches
12 CcOo2 0.10 % dv Stack Width (W) NA inches
13 Pg 0.16 in. H20 Tsavg 122.8 F
14 Cp 0.84 Product rate 1.67 hr/day
15 (dP)"%avg 0297 in. H20"/2 Fy na dscf/MMBtu
16
17 TEST DATA Total Hydrocarbons
18 TGNMO as Carbon 2361 ppmdyv
19 TGNMO as Propane 787.00 ppmdv Methane 320.00 ppmyg,
20 0O, Correction 7.0 % Ethane 304.90 ppmyg,
21 MW Propane 44 Ib/Ib-mole
22 MW Carbon 12 Ib/Ib-mole

23
24

25 Volume of Water Vapor Condensed (Vwc)
Vwe(std) = K1method 4 * (Vf - Vi)

26
27
28
29
30

31
32

33
34
35
36
37
38
39

41
42
43

Klimethod 4= 0.04706 scf/ml
Vi= 328.0 ml
Vi= 200.0 ml
Vwe(std)= 6.024 scf

Volume of Water Vapor Collected in Silica Gel (Vwsg)
Vwsg(std) = K2method 4 * (Wf - Wi)

K2method 4= 0.04715 scfig

W= 2412 g

Wi= 2362 g

Vwsg(std)= 0.236 scf
40 Total Volume of Water Vapor in Gas Sample (Vw)

Vw(std) = Vwe(std) + Vwsg(std)

Vwe(std)= 6.024 scf

Vwsg(std)= 0.236 scf

Vw(std)= 6.259 scf

44
45

Y:\American Refining Group\09-160 Lo Cat Desulf\Field Work\Method 1-4, 25, SampleCalcsRunt
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

Volume of Gas Metered

Vm = Volume metered in dacf + Volume metred in dry actual liters * (1 cf/ 28.317 liters)

Volume metered in dacf= 22.231 dacf
Volume metered in dry actual liters= 0.000 dry actual liters
Vm= 22.231 dacf

Vm(m®) = Vm * (1 m*/ 35.3145 cf)
Vm= 22.231 dacf
Vm(m®)= 0.630 dacm

Volume of Gas Metered , dry basis, STD

Vm(std) = (KImethod 5 * Vm * Yd * (Pbar + (dHavg/13.6))) / (Tm + 460)

Klmethod 5= 17.64 R/in. Hg
Vm= 22.231 dacf
Yd= 1.0070

Pbar= 28.50 in. Hg
dHavg= 1.70 in. H20
Tm= 48.1 F
Vm(std)= 22.249 dscf

Vm(std)mK = Vm(std) * (1 m’/35.3145 cf)
Vm(std)= 22.249 dscf
Vm(std)m'= 0.630 dscm

Water Vapor in the Gas Stream

Bws used = the lower of SPuroqTsave / Ps
and Vw(std) / (Vm(std) + Vw(std))

Bws = SPi0@Tsave / Ps With a maximum allowable value of 1.0
SPwogrsave = The saturation pressure of water at stack temperature

1997 ASHRAE Handbook page 6.2 Eq. (6)
EXP(C8/T + C9 +C10*T + C11*T"2 + C12*T3 + C13*In(T)) * (29.921/14.696)
T = Tsavg + 459.67

Tsavg= 1228 F

T= 5824 R
C8= -1.044040E+04

Co= -1.1294650E+01

Cl10= -2.702236E-02

Cll= 1.289036E-05

Cl2= -2.478068E-09

Cl3= 6.545967E+00
SPha0GTsve™ 3.72 in. Hg
Ps= 2851 in. Hg
Bws= 0.1306 vol. fraction

Bws = Vw(std) / (Vm(std) + Vw(std))

Vw(std)= 6.259 scf
Vm(std)= 22.249 dscf

Bws= 0.2196 vol. fraction
Bws used= 0.1306 vol. fraction

Carbon Monoxide and Nitrogen in gas

CO+N2=100-(CO2+ 02)

CO2= 0.10 % dv
02= 20.25 % dv
CO +N2= 79.65 % dv

Y:\American Refining Group\08-160 Lo Cat Desulf\Field Work\Method 1-4, 25, SampleCalcsRun1
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106
107
108
109
110
111
112
113
114
113
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

w

140
141
142
143
144
145
146
147
148
149

151
152
153
154

Molecular weight of dry gas stream

Md = 0.44 * CO2 %dv + 0.32 * 02 %dv + 0.28 * (CO + N2 %dv)

CO2=
02=
CO+N2=
Md=

0.10 % dv
20.25 % dv
79.65 % dv
28.83 Ib/Ib-mole

Molecular weight of wet gas stream

Ms=Md * (1 - Bws) + 18 * Bws

Md=
Bws=
Ms=

28.83 Ib/Ib-mole
0.1306 vol. fraction
27.41 1b/Ib-mole

Stack Pressure

Ps =Pbar + Pg/13.6

Pbar= 28.50 in. Hg
Pg= 0.16 in. H20
Ps= 28.51 in. Hg

Average Stack Gas Velocity

Vs=Kp * Cp * (dP)avg * ((Tsavg + 460) / (Ps * Ms))*1/2

Kp= 85.49
Cp= 0.84
(dP)2avg= 0.2973 in. H20"1/2
Tsavg= 1228 F
Ps= 2851 in. Hg
Ms= 2741 Ib/lb-mole
Vs= 18.44 fi/s
Area of the Stack If W = 0, the stack is circular.

Circular
As=PI*(Ds)*2/4*(1 fi/12in)"2
PI= 3.141593
Ds= 8.00 inches
As= 0.35 ft2
Rectangular
As=L*W*(1ft/12in)2
L= 0.00 inches
W= NA inches
As= 0.00 ft2

150 Stack Gas Flow Rate, Actual
Qacfm = Vs * As * 60
Vs= 18.44 fi/s
As= 0.35 fi2
Qacfm= 386 acfm

155
156
157
158
159

Qacm/min = Qacfin * (1 m*/ 35.3145 cf)

Qacfm=
Qacm/min=

386 acfm
11 acm/min

Y:\American Refining Group\09-160 Lo Cat Desulf\Field Work\Method 1-4, 25, SampleCalcsRun1
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160
161
162
163
164
165
166
167
168
169
170

171
172
173
174
175
176
177
178
179
180
181
182
183
192

Stack Gas Flow Rate, Standard

Qscfm = Qacfm * ( (Tstandard + 460) / (Tsavg + 460) ) * (Ps / Pstandard)

Qacfm= 386 acfm
Tstandard= 68 F
Tsavg= 1228 F

Ps= 28.51 in. Hg
Pstandard= 29.92 in. Hg
Qscfim= 333 scfim

Qscm/min = Qscfim * (1 m*/ 35.3145 cf)
Qscfm= 333 scfm
Qscm/min= 9 scm/min

Stack Gas Flow Rate, Dry Standard

Qdscfim = Qscfim * (1 - Bws)

Qscfm= 333 scfin
Bws= 0.1306 vol. fraction
Qdscfm= 290 dscfm

Qdscm/min = Qdscfm * (1 m’/35.3145 cf)
Qdscfim= 290 dscfm
Qdscm/min= 8 dscm/min

193 Total Gaseous Non-Methane Organics (TGNMO) as Carbon convertoed to as Propane

194
195
196
197
198
199
200
201
202
210

TGNMO as Propane = TGNMO as C ppmdv/3
Ethane as Propane = Ethane /1.5
TGNMO as Carbon 2361 ppmy,
TGNMO as Propane 787.00 ppmy,
Ethane Concentration 304.90 ppmyg,
Ethena Conc. As Propane 203.27 ppmygy
NMEVOC Concentration as Propane 583.73 ppmy,

211 NMEVOC emission rate as Propane (1b/hr)

212
213
214
215
216
217
219

THC(Ib/hr) = Cyyc/ 1,000,000 * Qdscfim * (60 min / 1 hour) / V/ngangaa * Propaneymy

NMEVOC Concentration as Propane = 583.73 ppmdv
Qdscfm= 290 dscfm
v/nslandard= 385.3 ft3/Ib-mole
Propane MW= 44.0 Ib/Ib-mole
NMEVOC Emission Rate as Propane = 1.16 Ib/hr
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M11 Hydrogen Sulfide



ACCI SAMPLE CALCULATIONS
Flow, Moisture, Hydrogen Sulfide

ARG
09-160
Bradford, PA
LO Cat Desulf
mnoc
December 8, 2010
V-204 Vessel Outlet
Run 1
\%3 340.0 ml Tstandard 68 F
Vi 200.0 ml Pstandard 760 mm Hg
Wwif 240.5 g Klmethod 4  0.04706  scf/ml
Wi 238.3 g K2method 4  0.04715  scfig
22.127 dacf Klmethod 5 17.64000 R/in.Hg
0.000 dry actual liters K4method 5 0.09450
Yd 1.0070 V/Ngandard 385.3 ft3/lb-mole
Pbar 28.50 in. Hg Kp 85.49
dHavg 1.70 in. H20
Tm 41.5 F T 3.141593
02 20.70 % dv Ds (or L) 8.00 inches
CcO2 0.10 % dv Stack Width (W) NA inches
Pg 0.15 in. H20 Dn na inches
Cp 0.84 Time 60 minutes
(dP)"avg 0.436 in. H20°1/2 Tsavg 1230 F
Fq na dscf/MMBtu MW H2S§ 34.08 Ib/lb-mole

1. Volume of Water Vapor Condensed (Vwc)
Vwc(std) = Klmethod 4 * (Vf- Vi)

Kl1lmethod 4= 0.04706 scf/ml
Vi= 340.0 ml
Vi= 200.0 ml
Vwc(std)= 6.588 scf

2. Volume of Water Vapor Collected in Silica Gel (Vwsg)
Vwsg(std) = K2method 4 * (Wf - Wi)

K2method 4= 0.04715 scf/g

W= 2405 g

Wi= 2383 g

Vwsg(std)= 0.104 scf
3. Total Volume of Water Vapor in Gas Sample (Vw)

Vw(std) = Vwe(std) + Vwsg(std)

Vwe(std)= 6.588 scf

Vwsg(std)= 0.104 scf

Vw(std)= 6.692 scf
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4. Volume of Gas Metered

Vm = Volume metered in dacf + Volume metred in dry actual liters * (1 cf/28.317 liters)

Volume metered in dacf= 22.127 dacf
Volume metered in dry actual liters= 0.000 dry actual liters
Vm= 22.127 dacf

Vm(m®) =Vm * (1 m*/ 35.3145 cf)
Vm= 22.127 dacf
Vm(m’)= 0.627 dacm

5. Volume of Gas Metered , dry basis, STD

Vm(std) = (K 1method 5 * Vm * Yd * (Pbar + (dHavg/13.6))) / (Tm + 460)

Klmethod 5= 17.64 R/in. Hg
Vm= 22.127 dacf
Yd= 1.0070

Pbar= 28.50 in. Hg
dHavg= 1.70 in. H20
Tm= 415F
Vm(std)= 22.435 dscf

Vm(std)m® = Vm(std) * (1 m*/ 35.3145 cf)
Vm(std)= 22.435 dscf
Vm(std)m3= 0.635 dscm

6. Water Vapor in the Gas Stream
Bws used = the lower of SPhz0@Tsave / Ps
and Vw(std) / (Vm(std) + Vw(std))

Bws = SPuz0@Tsavs / PS With a maximum allowable value of 1.0

SPh20@Tsave = The saturation pressure of water at stack temperature

1997 ASHRAE Handbook page 6.2 Eq. (6)

EXP(C8/T + C9 +C10*T + C11*T"2 + C12*T"3 + C13*In(T)) * (29.921/14.696)

T = Tsavg +459.67

Tsavg= 123.0 F
T= 582.7 R

C8= -1.044040E+04

C9= -1.1294650E+01

Cl10= -2.702236E-02

Cll= 1.289036E-05

Cl2= -2.478068E-09

Cl3= 6.545967E+00
SP20@Tsave™ 3.75 in. Hg
Ps= 28.51 in. Hg
Bws= 0.1315 vol. fraction
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Bws = Vw(std) / (Vm(std) + Vw(std))

Vw(std)= 6.692 scf
Vm(std)= 22.435 dscf

Bws= 0.2298 vol. fraction
Bws used= 0.1315 vol. fraction

7. Carbon Monoxide and Nitrogen in gas

CO +N2 =100 - (CO2 + 02)

CcO2= 0.10 % dv
02= 20.70 % dv
CO +N2= 79.20 % dv

8. Molecular weight of dry gas stream

Md = 0.44 * CO2 %dv + 0.32 * O2 %dv + 0.28 * (CO + N2 %dv)

co2= 0.10 % dv
02= 20.70 % dv
CO +N2= 79.20 % dv
Md= 28.84 1b/Ib-mole

9. Molecular weight of wet gas stream

Ms=Md * (1 - Bws) + 18 * Bws

Md= 28.84 Ib/Ib-mole
Bws= 0.1315 vol. fraction
Ms= 27.42 [b/Ib-mole

10. Stack Pressure

Ps = Pbar + Pg/13.6

Pbar= 28.50 in. Hg
Pg= 0.15 in. H20
Ps= 28.51 in. Hg

11. Average Stack Gas Velocity

Vs=Kp * Cp * (dP)"avg * ((Tsavg + 460) / (Ps * Ms))*1/2

Kp= 85.49
Cp= 0.84

(dP)"avg= 0.4364 in. H2071/2
Tsavg= 123.0 F

Ps= 28.51 in. Hg

Ms= 27.42 Ib/lb-mole
Vs= 27.06 ft/s

12. Area of the Stack

If W = 0, the stack is circular.

Circular

As=PI* (Ds)*2/4* (1 ft/ 12 in)"2

Pl= 3.141593

Ds= 8.00 inches
As= 0.35 ft2
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Rectangular
As=L*W*(1ft/12in )2

L= 0.00 inches
W= NA inches
As= 0.00 ft2

13. Stack Gas Flow Rate, Actual
Qacfm = Vs * As * 60

Vs= 27.06 ft/s
As= 0.35 fi2
Qacfm= 567 acfm

Qacm/min = Qacfim * (1 m®/ 35.3145 cf)
Qacfm= 567 acfm
Qacm/min= 16 acm/min

14. Stack Gas Flow Rate, Standard
Qscfm = Qacfm * ( (Tstandard + 460) / (Tsavg + 460) ) * (Ps / Pstandard)

Qacfm= 567 acfm
Tstandard= 68 F
Tsavg= 1230 F

Ps= 28.51 in. Hg
Pstandard= 29.92 in. Hg
Qscfm= 489 scfm

Qscm/min = Qscfm * (1 m®/35.3145 cf)
Qscfm= 489 scfm
Qscm/min= 14 scm/min

15. Stack Gas Flow Rate, Dry Standard
Qdscfm = Qscfm * (1 - Bws)

Qscfm= 489 scfm
Bws= 0.1315 vol. fraction
Qdscfim= 425 dscfm

Qdscm/min = Qdscfm * (1 m®/ 35.3145 cf)
Qdscfm= 425 dscfm
Qdscm/min= 12 dscm/min

16. Volume Metered Standardized
Vmstd = Vm * Yd * [(Tstd * Pbar)/(Tm * Pstd)]

Vm 59.53 L
Yd 0.974
Tstd 293.15 °K
Pbar 723.90 mm. Hg
Tm 290.65 °K
Pstd 760 mm. Hg
Vmstd 55.70

Y:\American Refining Group\09-160 Lo Cat Desulf\Field Work\H2S Spreadsheet, SampleCalcsRun1 Printed 1/26/2011



17. Hydrogen Sulfide Concentration (ppm)
CH2S8 =17040 * [((Vir * Ny - Vqp * N)sample = (Vi * Np = Vrp * Np)pjan)/ Vmstd]

Sample Blank

Vir 50.00 ml Vi 50.00 ml

N; 0.01 g-eq/liter N; 0.01 g-eq/liter

Vi 47.83 ml V1T 49.10 ml

Ny 0.01 g-eq/liter Nr 0.01 g-eq/liter
CH2S 3.89

CH2S = CH2S * [24.45/34.07]

CH2S 2.74 ppmdv

18. Hydrogen Sulfide Emission Rate (1b/hr)
Eps= Ers * Qpscrm™60min/hr

Eups= 2.745E+00 ppmdv
QDSCFM= 425 dscfm
EHZS= 0.006 Ib/hr
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Nomenclature



NOMENCLATURE

SYMBOL

DESCRIPTION

ACFM
As

AB
AB1
AB2
ABF1
ABF2
AT1
AT2

CMA

Cq

Co

(610

CO,

Cp

ENOX
DACF
DSCF
DACM
DSCFM
dscf/MMBtu
Ds

Dy

°F

ft

F1

F2

FT1

FT2

Fe

Fq

Ft?

Ft®
FTIR
ft*/lb-mole
ft/'sec

g
g/mL

gr/DSCF

Actual cubic feet per minute

Stack Area

Acetone Blank

Acetone Blank Tare Weight 1

Acetone Blank Tare Weight 2

Acetone Blank Final Weight 1

Acetone Blank Final Weight 2

Acetone Rinse Tare Weight 1

Acetone Rinse Tare Weight 2

Nozzle Area

Moisture content of sample gas, measured impinger collection
Moisture content of sample gas, wet saturated

British Thermal Units

Carbon

Propane

Acetone Blank Correction

Average of initial and final system calibration bias check responses for the upscale gas, ppm
Cubic foot

Actual concentration of the upscale calibration gas, ppm
Concentration of Particulate Emissions

Average of initial and final system calibration bias check responses for the zero gas, ppm
Carbon monoxide

Carbon dioxide

Pitot co-efficient, 0.84 for S-type, 0.99 for standard (English units)
Emission rate of Oxides of nitrogen as NO2, Ib/hr

Dry actual cubic feet

Dry standard cubic feet

Dry actual cubic meters

Dry standard cubic feet per minute

Dry standard cubic feet per Million British Thermal Units (units for Fd)
Stack diameter

Nozzle diameter

Degrees Fahrenheit

foot

Filter Final Weight 1

Filter Final Weight 2

Filter Tare Weight 1

Filter Tare Weight 2

CO2 based F-Factor for natural gas (1,040 SCF/MMBtu)
F-factor

Square feet

Cubic feet

Fourier Transform Infrared

Cubic feet per pound mole

Feet per second

Grams

Gram per milliliter

Grains per dry standard cubic feet
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HI

AH,y,

H,O

Hg

hr

in Hg

in H,O

| inH , O
K1 method 5
K1 method 4
K2 method 4
K4 method 5
Ky

Kg

L

Ib

Ib/Ib-mole
Ib-mole

Ib/hr
Ib/MMBTU
ma

m3

mg

mg/g

mL

My

MMBTU
MMBtu/hr
mm HG

M,

Mg

Msar
My

N2

0,

ng
NMNEVOC
NO,
NO,

%

% Volume
% dv
AP

Pa
Pear
Ps

Py
Psmo
(Para
PPMyy,
ppbdv
Qacrm
Qscrm
Qobscrm

Heat Input

Average pressure drop across the meter box during test run, inches H20
Water

Mercury

Hour

Inches of Mercury

Inches of Water

Square root of Inches of Water

Isokinetic Sampling

Conversion to standard conditions, 17.64 °R/inches Hg
Conversion to standard conditions, 0.04707 f3/ml
Conversion to standard conditions, 0.04715 ft3/g
Conversion to standard conditions, 0.0945

Pitot tube constant, 85.49 for English units

Killograms

Length of Stack if Rectangular

Pound

Pound per pound mole

Pound mole

Pound per hour

Pound per million British thermal units

Average Final (total) weight after evaporation - Average Tare Weigth of Acetone Blank
Cubic meters

Milligrams

Milligrams per gram

Milliliter

Molecular weight of stack gas mixture, dry basis
Million British Thermal Units

Million British Thermal Units per hour

Millimeters of Mercury

Mass of particulate matter, g

Molecular weight of stack gas mixture, wet basis
Ratio of vapor pressure of water at stack conditions to stack pressure
Molecular weight of a specific compound or element
Nitrogen

Oxygen
Nanograms
Non-Methane, Non-Ethane Volatile Organic Compounds

Oxides of Nitrogen

Nitrous Oxide

Percent

Percent by volume

Percent by volume, dry basis

Gas velocity pressure, in H20

Density of Acetone

Barometric pressure, in H20

Static Pressure, in H20

Total pressure of gas at stack conditions

Standard pressure, 760 mmHG

Averag of the square root of gas velocity pressure, in H20
Parts per million, volume and dry basis

Parts per billion, volume and dry basis

Flow rate of stack gas, actual cubic feet per minute

Flow rate of stack gas, standard cubic feet per minute
Flow rate of stack gas, dry standard cubic feet per minute
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°R Degrees Rankin

°R/in. Hg Degrees Rankin per inches of Mercury

scf/ml Standard cubic feet per milliliter

scf/g Standard cubic feet per gram

SCFM Standard cubic feet per minute

SCM Standard cubic meters

SCF Standard cubic feet

SPm20@Tave Saturation pressure of water at average stack temperature

STD Standard

s Second

T Stack Temperature

tph Tons per hour

ton/yr Tons per year

Tw Temperature of the dry gas meter

Ts Temperature of the stack

Tso Standard temperature, 68 °F

THC Total Hydrocarbons

ug Micrograms

Va Volume of Acetone Blank, in mL

Vaw Volume of Acetone Rinse, in mL

vol. Volume

V/Ngq Volume mole in standard conditions, in cubic feet per pound mole
Vie Total volume of water vapor condensed, at STP

Vi, Volume of sample gas measured by the dry gas meter

VmsTo Volume of sample gas measured by the dry gas meter, corrrected to standard conditions
VOC Volatile Organic Compounds

Vg Velocity of stack gas, ft/s

Vive(stdy Volume of water condensed, corrected to standard conditions
Visgistd) Volume of water collected in silica gel, corrected to standard conditions
Vista) Volume of water vapor in gas stream, corrected to standard conditions
Yq Dry gas meter calibration factor

Vi Final volume of water

V, Initial volume of water

W1 Acetone Rinse Final Weight 1

W2 Acetone Rinse Final Weight 2

w Width of Stack if Rectangular

Wa Weight of Acetone

Wi Final weight

W, Initial weight
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