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Emission Factor Development

Emission Factor Develop for Stack Testing of Kiln at Boral Plant #6. in Sailsbury, North Carolina
by Trigon Engineering in 1995 {throughput by Jim Powers)
test includes the two kiln exhaust stacks plus the one sawdust dryer that was operating

Utilities
= 2,682 utility-bric] 42 car | ton | 2.2 sbe | 4.0 Ib
car | 24 hr | 2000 Ib | wtikity-brick | she
= 20.65 ton/hr
Engineers?
= 1,008 eng-brick| 42 car | ton [ 122 sbe 401b
GaF | 24 hr [ 2000 % | wtility-brick sbe
= 4.30 tonvr
Total = 24.96 ton/hr

Emission Factor Development:

Emission Point CO Emission Rate in Ib/hr
Run 1 Run 2 Run 3 Average
Kiln Exhaust Point 01 12.4 11.26 10.45 11.37
Kiln Exhaust Point 02 12.61 11.05 11.21 11.62
Sawdust Dryer 8.05 6.56 7.07 7.23
Total [ 3306 28.87] 2873  30.22
carbon monoxide = [ Average Emission Rate {lb CO / hr) ]

[ Kiln Throughput {ton / hr} ]

= 30.22 b hr
b 24.96 ton
| carbon morioxide = 1.21 Ibfon |

Emission Factor Summary:

Pollutant |Avg. Emission Rate }Avg. Emission Factor
CcO 30.22 ibfhr 1.21 ibfton

4

otes:

(1) VBE : Volume Brick Equivalents
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WITHERS & RAVENEL Environmental Engineering Inc.
November 8, 1995

Boral Brick - Isenhour Division
Post Office Box 1249
Salisbury, North Carolina 28]45-1249

Attn:  Mr. John lsenhour

RE: Results of Carbon Monoxide Source Testing
Kiln #6
Isenhour Brick Company
Salisbury, North Carolina
WREE Project No: 50-95-005

Dear Mr. Isenhour:

Withers & Ravenel Environmental Engineering (WREE) has received the preliminary resulls of
the stack testing for carbon monoxide emissions from Kiln #6. This testing was completed by
Trigon Engineering, Inc. on October §, 1995. Simultaneous samples were obtained from the
sawdust dryer exhaust, #1 kiln exhaust, and #2 kiln exhaust. Each sample was collected over a
one-hour period and three separate runs were completed. Results of the testing are presented

below:
CO EMISSIONS IN LBS/HR "
SOURCE
RUN #1 RUN #2 l RUN 43 AVERAGE ”
| E—— 1\ ¥/ S =
Sawdust Dryer 8.05 6.56 7.07 7.23
K1 Kiln Exhaust 12.40 11.26 10.45 11.37
#2 Kila Exhaust 12.61 11.05 11.21 11.62
e — = —=
TOTALS PER RUN _33.06 k87 | 24T 30.22 |

In accordance with regulatory requirements, the carbon monoxide concentration averaged over

the three runs is the value that must be utilized in any emission calculations (i.e., 30.22 1bs/hr).
Utilizing this value and the brick throughput data collected by Boral/Isenhour personnel (i.c.,
24.96 tons/hr), results in 2 CO emission factor of 1.21 Ibs/ton. As discussed, this is significantly
lower than the proposed AP-42 value of 3.0 lbs/ton. o -

Utilizing the above results, assuming a fired-brick {ueight of 3.8 1bs per brick, and an annual
production of 130 million brick per ycar from kiln #6 (i.c., post-modification) results in annual
CO emissions of approximately 149 tons per year. Emissions of CO from the proposed Kiln #7
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Mr. John Isenhour
November 8, 1995
Page Two

can be calculated wiilizing the natural gas etnission factor developed during recent testing by
BANC at Triangle Bricks facility; 0.577 Ibs/ton. Assuming a brick throughput of 65 million and
a fired weight of 3.8 bs/brick yields annual CO emissions of approximately 36 tons per year.
Total CO emissions after the proposed modification would be 185 tons per year which. is welj
below the PSD threshold of 250 tons per year, Therefore, as a result of the testing completed,
Boral/isenhiour can procecd with the proposed modification without going through the lengthy and
costly PSD permitling procedures.

While EPA has tied all emissions to brick throughput, CO is solely a result of fuel combustion.
Based on fuel usage during the test a CO emission factor in 1bs/MMBtu can be calculated. Using
fuel consumption data and a heating value of 6500 Btu/lb for sawdust, the heat input to the kiln
was calculated to be approximately 48 MMBw/hr.  This results in an emissions factor, based on
heat input, of 0.63 1bs/MMBtu. This compares to the fuel combustion emission factor of 0.0035
Ibs/MMBtu for natural gas and 1.05 Ibs/MMBu for sawdust. Considering that the majotity of
heat input was supplied by sawdust, the stack test results indicated good combustion conditions
within the kiln.

Please let me know at your earliest convenience, plans far the proposed expansion. If you have
any questions regarding the information in this leter, please do not hesitate to call me.

Sincerely,

WITHERS & RAVENEL
ENVIRONMENTAL ENGINEERING, INC.

William G. Colby, D.E.
Air Quality Engineer

COMRIDACOMSLT.LEY

L )

-
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STATIQNARY SOURCE SAMPLING REPORT
FOR
ISENHOUR BRICK COMPANY

SALISBURY, NORTH CAROLINA

No. 6 Kiln Exhausts | and 2
Sawdust Dryer Exhaust

Performed by:

Trigon Engineering Consultants, Inc.
Air Monitoring Division
1920 Starita Road, Suite J
Charlotte, North Carolina 28206
704/598-1049

Trigon Project # 047-95-011
October 1995
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' REPORT CERTIFICATION

The sampling and analyses performed for this report were camried out under my supervision
and/or direction,

Date ﬂ/mié'mée/ / "f7 (78S Signamratjgﬂ‘ &£ (’4\%&/—\_‘

Tom E. Wynn

CEM Project Manager

Alr Monitoring Division

Trigon Enginecring Consultants, Inc.

1 have reviewed all testing details and results in this report and hereby certify that the test report
is authentic and accurate.

Date_Neven b 14,119€__ signature [k %«AL;/

Paul R, Jenkins, Jr.

Quality Assurance Manager

Air Monitoring Division

Trigon Enginecring Consultants, Inc.

| * I have reviewed all testing details and results in this report and hereby certify that the test report
O is authentic and accurate.

i, Date /l/,;[&u/ﬁe( /4’ /795" Signature @dma@

i Richard B, McCain, 111
o Manager
Air Monitoring Division
Trigon Engineering Consultants, Inc.

id
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1.0 INTRODUCTION

This section describes the purpose, a brief outline including the sampling and analytical strategy,
and the personnel Involved in the test program,

L1 Purpose

The purpose of this sampling project was to determine concentrations and emission rates of
carbon monoxide from three sources designated as the No. 6 Kiln Exhaust No. I, No. 6 Kiin
Exhaust No. 2, and the Sawdust Dryer located at the Isenhour Brick Company facility in
Salisbury, North Carolina. The results of the sampling and the documentation provided in this
report will be used internally by Isenhour Brick Company for engineering purposes. Data

provided in this report will be used to assist in the preparation of an ajr emission inventory to
determine Title V applicability.

1.2 OQutline of Test Program

Stationary source sampling was performed October 26, 1995 by the Air Monitoring Division of
Trigon Engineering Consultants, Inc. at the Isenhour Brick Company facility in Salisbury, North
Carolina. Three 1-hour sampling runs were conducted simultaneously at the No. 1 and No. 2
Kila Exhausts and Sawdust Dryer Exhaust serving the No. 6 Kiln. United States Environmental
Protection Agency (US EPA) Reference Test Methods 1 through 4 and 10 were used for the
determination of carbon monoxide (CO). All sampling and analytical procedures used were those
established by the US EPA in standard reference test methods and appropriate state-of-the-art

analytical procedures. The test runs were conducted during normal operating conditions.

13  Test Participants

The project was managed by Mr. Tom E. Wynn, CEM Project Manager, Trigon Engineering
Consultants, Inc. Mr. Wynn may be contacted at 704/598-1049 or by facsimile at 704/598-1050.
The test team included Messrs. J.A. “Tony" Blanton, Senior Project Manger, and Brian .. Wrenn
of Trigon Engineering Coﬁsultants, Inc. Sampling was coordinated by Mr. Jim Powers of
Isenhour Brick Company and Mr. Bill Colby of Withers and Ravenel Environmental Engineers.
Mr. Powers may be contacted at 704/636-0131. Mr. Colby may be contacted at 919/460-6006.

1
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r.! 2.0 SOURCE PROCESS DESCRIPTION
- This section contains a brief description of the No. 6 Kiln, contro! equipment and a typical
L process air flow schematic.
C 2.1 Discussion
P The Isenhour Brick Company facility in Salisbury, North Carolina manufactures brick. The No.
i 6 Kiln is a tunnel kiln used to fire or cure brick. The exhaust from the kiln is divided into three
[ seperate ducts: two go out through the roof and are called the No. | and No. 2 kiln exhausts;
' the third goes to the sawdusl dryer and through a cyclone and exhausts as the sawdust dryer
" cxhaust. Figure 1 details the process air flow schematic for Kiln No. 6.
i,
f Production documentation was compiled by lsenhour Brick Company. During the testing,

production was at maximum capacity. The kiln was fired with a hardwood/softwood mixture of

dry sawdust at a rafc of 3,37 tons per hour and natural gas at 4.63 dekatherms per hour. Asa

result, brick was finished at a rale of 24.965 tons per hour.

[

I

i
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3.0 SAMPLING METHODS
This section describes the sampling strategy, smnpling and analytical methods, and quality
assurance/quality control procedures implemented during this project.

3.1 Sampling Strategy

The sampling and analytical procedures used during this test program were those established by
the US EPA and North Carolina Department of Environument, Health and Natural Resources (NC
DEHNR). Sampling runs were conducted in wriplicate 1o validate the sampling.

3.2 Sampling and Analytical Procedures
The US EPA methods used in this sampling program were Method 1 for the location of sampling

points and cyclonic flow determination. Method 2 was used for the determination of volumetric’

{low rates. Method 3A was utilized to verify oxygen (Q,) and carbon dioxide (CO;)
concentrations as well as determine the molecular weight of the stack gas. Method 4 wes used
to determine the moisture content of the stack gas. Method 10 was used to determine

concentrations and emission rates of CO.

A sampling and analysis synopsis is discussed briefly in the following subsection. These test
methods are available in the Code of Federal Regulations Volume 40, Part 60 or by request from
Trigon.

3.2.1 Geseous Pollutant Instrumental Analyzer Sampling Procedures

Gaseous pollutant concentrations and emission rates were determined according to EPA
instrumental analyzer procedures, All analytical procedures used by Trigon conformed with the
requirements of EPA Test Mcthods 3A and 10. These methods utilize an analyzer that senses
the gas to be measured and gcncrateé an output proportional to its concentration. During the
sampling, a 60 minute sample of the gas stream was continuously withidrawn from the emission
source at a constant rate, via peristaltic pump, into evacuated tedlar bags. The sample was then
transported to Trigon's mobile laboratory and analyzed by the measurement system. The

principal components of the measurement system were sequentially:

4
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*  Teflon sample transport lines, with peristaltic pump and tedlar bags;
*  Instrumental analyzers with EPA Protocol I calibration gases; and

®* A data acquisition system that continually logged thirty second concentrations.

Prior to the test series the analyzers were calibrated using multipoint calibration gases in the
appropriate pollutant range. Calibration gases at three points were first sent dircctly to the
analyzer for an instrument calibration error check. Accepiable tolerance was 2 percent of the

span,

The sample and calibration gases were delivered to the analyzer at a constant pressure and flow
to ensurc that no bias was being created by pressurizing the sampie cell of the analyzer. All
calibration gases met EPA Protocol I criteria. The zero and calibration drift chelck was performed
immediately following completion of each test run. Analyzer drift is determined by the
difference in initial sysiem calibration value from the final system calibration value. The
acceptable tolerance for drift was X3 percent of span. Analyzer drift checks must meet
specifications for all runs to be considered valid. Each final zero and upscale calibration value

also served as the initial zero and calibration value for the following run.

Carbon monoxide concentrations {(wet-basis) are displayed by the data acquisition system (DAS)
and recorded in parts per million (ppm) while the O, and CO, concentrations were recorded on
a percent basis. The CO concentrations were subscquently corrected for any CO, interference
and moisture before using these values in delermining the emission rates. All data obtained
during the test program from Trigon’s DAS was archived on a strip chart and magnetic disk and
is presented in Appendix C.

3.2.2 Description of Instrumental Analyzers
The pollutant laden gas stream was continuously withdrawn from the emission source through

a stainless steel probe, teflon sample transfer line, and peristaltic pump to a tedlar bag.

The CO, concentration in the effluent was determined by a California Analytical Instruments, Inc.
Model 3300A Infrared Gas Analyzer. The analyzer utilizes a nondispersive infrared (NDIR)




mictoflow detector to measure CO, in the sample stream and generales a proportional electrical
curtent. A single infrared light beam is modulated by a chopper and passed through a sample
ccll of predetermined length containing the gas sample to be analyzed, As the beam passes
through the cell, the sample gas absorbs some of its energy. The attenuated beam emerges from
the cell and is introduced to the front chamber of a two-chamber infrared detector. The detector
is filled with the component of intcrest and consequently the beam experiences further energy
absorption. The absorption process increases the pressure in both of the chambers. The
diffcrential pressure between the front and rear chambers of the detector causes a slight gas flow
between the two chambers. The flow is detected by a mass-flow sensor and is converted into an
AC clectrical signal, which is amplified and rectified into a DC voltage signal which is recorded
by the DAS. The electrical output signal is direetly proportional the concentration of the sample

gas.

The CO concentrations were determined using a Thermo Environmental Corporation Model 48
Gas Filter Correlation (GFC) analyzer. This instrument utilizes the techniques of non-dispersive
infrared (NDIR) for measurement of CO. In this technique, radiation from an infrared (IR)
source is choppcd and then passed through a gas filter alternating between CO and N, due to
rotation of the filter wheel, The radiation then passes through a narrow band pass interference
filler and cnters a multiple pass optical cell where absorption by the sample gas occurs. The IR
radiation then exits the sample cell and falls on an IR detector. The CO gas filter acts to produce
a reference beam which cannot be further attenuated by CO in the sample ceill. The N, side of
the filter wheel! is transparent to the IR radiation and therefore produces a measure beam which
can be absorbed by CO in the cell. The chopped detector signal is modulated by the alternation
between the (wo gas filters with an amplitude related 10 the concentration of CO in the sample
cell. Other gases do not cause modulation of the detector signal since they absorb the reference

and measure beamns equally. Thus the GFC system responds specifically to CO.

The O, concentration in the effluent was determined by a Teledyne Model 320 P/D analyzer.
The analyzer utilizes Teledyne's patented Micro-fuel Cell which consumes O, from the
atmosphere surrounding the measuring probe and generates a proportional electrical current.

Oxygen in the gas space surrounding the cell diffuses through a Teflon membrane and is reduced

6
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on the surface of the cathode. A corresponding oxidation occurs at the anode internally and an
electrical current is produced that is proportional to the concentration of oxygen. The transducer
output is limited only by the rate at which oxygen enters the cell and the amount of anode
material stored within. This output is insufficient for the cell to be used as a power source and
hence must be amplified to produce an output that is readable on the front panel LCD meter.
The current simultaneously generates an output signal of 0-100 mV which corresponds to 0-25%
0, that cen be recorded by the DAS,

The DAS employed by Trigon Enginecring Consultants, Inc. for this project was a 486 {BM-
compatible portable computer with hard disk storage and a Yokogawa HR2400 Hybrid recorder.
The recorder is capable of scanning 30 points in one second and printing in 10 diffcrent colors.
The DAS is capable of providing an instantancous display of analyzer responses, compiling the
data collected, calculating emission rates and documenting all analyzer calibrations. The test data
was stored on hard disk.

3.2.3 Sampling Ports and Points

The dimensions of each sampling site and location of the sampling ports and points are detailed
in Figures 2, 3 and 4. Method 1 sampling criteria was maintained in 2 of the 3 stacks. Each
stack was divided into maximum equal arcas as specified in'EPA Method 1 for volumetric flow
measurement.

The No. 1 Kiln Exhaust only partially met Method 1 requirements. The minimum upstream and
downstream requirements were satisfactory, however, a total of 4 ports instead of 3 should have
been located in the stack. For purposes of determining volumetric flow, a 4 X 4 sample matrix
would have been desirable to the 3 x 6 matrix that was used. The sample’s integrity was not
compromised by this change.
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No. 6 Kiln Exhaust No. 1

Not 1a Scale

Figure 2
Location of Sampling Ports and Points
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No. 6 Kiln Exhaust No, 2
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Figure 3
Location of Sampling Ports and Points
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e Sawdust Dryer Exhaust
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Figure 4
Location of Sampling Ports and Points
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3.3 QUALITY ASSURANCE

This section details the quality assurance measures taken to ensure the reliability of the emissions
measurcments performed. Data quality objectives supporting the field measurements are included
in Trigon's Quality Assurance Plan. These objectives include but are not limited to independent
audits of all field data, laboratory data, calculated values, and two separate audits of the final
report. Trigon’s Quality Assurance Manual is available upon tequest.

3.3.1  Quality Assurance and Quality Coatrol

Trigon Engineering Cbnsultants. Inc., has established quality assurance and quality control
{QA/QC) guidelines for providing the highest quality sampling and analytical data from source
tests. These QA/QC procedures were implemented to ensure the acceprability and reliability of
the data generated,

In summary, a high degree of data quality was maintained throughout this project. All system
performance specifications as stated in Methods 3A and 10 were met. A linearity check on each
analyzer was conducted to acceptable limits of +2% of span before sampling was commenced.
Immediately after each run, drift was determined to validate the samples integrity. Sample
interference response checks were conducted on each analyzer 10 be used during this project. The
result of all analyzer calibrations and drift checks are presented in Appendix B. Reference

measurement system performance test results are presented in Appendix F.

Field data resuits were entered into Trigon’s Air Quality Data System by an environmental
scientist, independently audited by the Project Manager, and reviewed by the Quality Assurance
Manager for verification of data. After QC review by the QA Manager, the Division Manager
verified the final report for completeness and reasonableness of data. The report was returned
to the Project Manager for review and preparation of the final draft. The report requires the
sighature of the Project Manager, QA Manager, and the Division Manager before release 1o the

client. Data and final reports are archived in a secured area for & minimum period of three years.
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40 RESULTS

. This section presents the sampling results. All pollutant concentrations and emission rates can
be found in Appendix A. Field Data Sheets are presented in Appendix B. Graphic presentation
of recorded data from Trigon’s DAS can be found in Appendix C. Production data is presented
in Appendix D.

4.1 Summary of Results

Tables 1 - 3 present the summary of results for the carbon monoxide sampling at the individuat
Kiin Exhausts and Sawdust Dryer Exhaust, respectively. A synopsis of the pollutant emissions
is provided in the following table:

Carbor Monoxide 2
Concentration Units/Sampling Location No. 1 Kiln | No. 2 Kiiln Sawdust
Exhaust Exhaust Dryer

Exhaust

parts per million (ppm wet) 265 116 50

pounds per dry standard cubic foot 1.83E-05 | 8.25E-06 6.23E-06

(Ibs/dscf)

pounds per hour (Ibs/hr) 11.37 11.62 7.23

Why Zuch o & &evevwece awone 7 he Conl eI retd) o

values af?.z"—ﬁ-:;/ s bojeeeq 7] o B2,
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1
4

TABLE 1
- Summary of Results, Carbon Monoxide Sampling
No. 6 Kiln Exhaust No. |

Run Number 1 2 3
Date 10/26/95 10/26/95 10/26/95
Run Duration, Minutes 60 60 60

) Sample Time, 24-hour clock 0835-0934  0935-1045 1046-1200
Average Stack Temperature, °F 3346 341.4 3253
Average Stack Gas Velocity, ft/sec 41.1 41.1 39.1
Stack Gas Flow Rate®*, 104566 10415 10065

dry standard cubic feet/minute*(DSCFM)

Stack Gas Volumetric Flow Rate, 17131 17127 16314

actual cubic feet/minute(ACFM)

Carbon Monoxide:

C.sz Concentration, ppm 285 260 250
C,ax Concentration, ppm 271.9 248.0 238.3
Concentration, tbs/dscf* 1.97E-05 1.80E-05 1.73E-05
Emission Rate, lbs/hr 12.40 11.26 10.45

- ———

* 68°F, 29.92 Inches Hg
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TABLE 2
Summary of Results, Carbon Monoxide Sampling
No. 6 Kiln Exhaust No. 2

Run Number 1 2
Date 10/26/95 10/26/95
Run Duration, Minutes 60 60
Sample Time, 24-hour. clock 0835-0934  0935-1045
Average Stack Temperature, °F 204.8 212.8
Average Stack Gas Velocity, ft/sec 73.9 75.7

Stack Gas Flow Rate*, 23133 23503
dry standard cubic feet/minute*(DSCFM)

Stack Gas Volumetric Flow Rate, 30797 31567
actual cubic fect/minute( ACFM)

Carbon Monoxide:
C.& Concentration, ppm 128 110
C_ Concentration, ppm 125.1 107.9
Concentration, |bs/dscf* 9.08E-06 7.84E-06
Emission Rate, Ibs/hr 12.61 11.05

® 68°F, 29.92 Inches Hg

3
10/26/95
60
1046-1200
215.3
76.8
23831

32016

110
107.9
7.84E-06
11.21

(1]
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TABLE 3
Summary of Results, Carbon Monoxide Sampling
Sawdust Dryer Exhaust

Run Number

Date

Run Duration, Minutes

Sample Time, 24-hour. ¢lock
Average Stack Temperature, °F
Average Stack Gas Velocity, fV/sec

Stack Gas Flow Rate*,
dry standard cubic feet/minute*(DSCFM)

Stack Gas Volumetric Flow Rate,
actual cubic feet/minute(ACFM)

Carbon Monoxide:
C.« Concentration, ppm
C,ux Concentration, ppm
Concentration, |bs/dscf*
Emission Rate, 1bs/hr

® 68°F, 29.92 Inches Hg

1
10/26/95
60
0835-0934
159.1
100.7
19381

27739

100

95.3
6.92E-06
8.05

2
10/26/95
60
0935-1045
160.4
103.8
19774

28587

80

76.2
5.53E-06
6.56

8:
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3
10/26/95
60
1046-1200
156.3
98.2
18928

27055

90

85.8
6.23E-06
7.07
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.
i 5.0 APPENDICES

This section contains dctailed supportive documentation that encompasscs sll aspects of the
emission test program. Its contents serve as the foundation for the test report. The emission test
report presents a summary of the information gathered during the sampling activities. The
information contained in the appendices is necessary to facilitate the review of the emission test

- teport and determine whether proper proceduses were used to accomplish the test plan objectives,

~ Defensible data and the subsequent pollutant concentrations and emission rates is one of the
primary objectives of any emission test program. To this end, all results, example calculations,
field data sheets, sample recovery, laboratory results, chain of custody documentation, and

equipment calibrations have been provided to support these objectives.

16
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E APPENDIX A

SUMMARY OF RESULTS AND EXAMPLE CALCULATIONS
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SUMMARY OF RESULTS

EPA REFERENCE METHOD 10

Determination of Carbon Monoxide Emissions

{senhour Brick Company

Salisbury, North Carolina

Kiin Exhaust No. 1
Run Number 1 2
Date: 10/26/95  10/26/95  10/26/95
TT  Net Time of Test, min. 60 60
PB  Barometric Pressare, in. Hg 28.97 29.09
Sp Static Pressure, in. Hg -0.015 -0.019
PS  Stack Pressure Absolute, in. Hg 28.955 29.071
Bws Moisture Content of Gas Stream 0.050 0.050
PMV Percent Moisture | 5.0 5.0
MFD Mole Fraction Dry Gas, Percent 0.950 0.950
P02  Percent Oxygen, Dry 156 15.6
PC02 Percent Carbon Dioxide, Dry 4.6 4.6
MD Mole. WT. Stack Gas, Dry Basis, Ib/Ib mole 29.360 29.360
MW  Mole. WT. Stack Gas, Wet Basis, Ib/Ib mole 28.792 28.792
CP  Pitot Tube Coelficient 0.84 0.84
DPS  Avg.Sqn Deha P, in. H20 0.5 0.58
TS  Avg. Stack Temp., Deg. F 334.6 3414
VS  Avg. Stack Velocity, ft/sec 41.1 41.1
AS  Area Stack, F12 - 695 6.95
QS  Gas Volume Fiow, Dry Std. Cond., CFM 10466 10415
QA  Gas Volume Flow, Actual, CFM 17131 17127
Cacbon Monoxlde Concentrations and Emission Rates
Cndir CO Concentration as Measured, ppm 285 260
Cstck O Concentration in stack, ppra 2719 248.0
CAN CO Concentration, 1bs/dscf 1.97E-05 1.80E-0S
CAW CO Emission Rate, Ibs/hr 12.40 11.26

A2

g th

8:13 No.0Q02 P.21

3

60
29.22
-0.014
29.206
0.060

6.0
0.940

15.7
4.7
29.380
28.697
0.84
0.56
325.3
39.1
6.95
10065
16314

250
2383
1.73E-05
10.45
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SUMMARY OF RESULTS
EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions

Isenhowr Brick Company
Salisbury, North Caralina
Kiln Exhaust No. 1

Example Calculations Run 1

Stack Pressure Absolute, in. Hg
PS=PB-SP =

Mole Fraction Dry Gas, Percent
100-PMV
MFD = «cveeee
100

Mole. WT. Stack Gas, Dry Basis, Ib/ib mole
MD = 0.44 * %CO2 + 0.32* %02 + 0.28 * (100 - %CO2- %02) =

Mole. WT. Stack Gas, Wet Basis, Ib/lb mole
MW = MD * MFD + [18 *(1 -MFD)) =

Avg. Stack Velocity, fi/sec
VS = 85.49 * CP * DPS * SQRT (TS + 460)/(PS * MW) =

Gas Volume Flow, Dry Std. Cond., CFM
1059 * VS * PS * AS * (1-Bws)
QS = .. =
TS + 460

Gas Volume Flow, Actual, CFM
QA= AS*VS*60 =

Carbon Monoxide in Stack, ppm
Cstek = Cndir * (1 - (%C02/100)) =

Carbon Monoxide Concentration, Ibs/dsef

(At Stundard Conditions)
CAN = Cstck * 7.263E-8 =

Carbon Monoxide Emission Rate, Ibs/hr
(At Standard Conditions)
CAW = 60*CAN=QS =

Standard Conditions 68 Deg. F, 29.92 in, Hg




1

ISENHOUR BRICK ID:704-636-7865 RPR 1696 8:13 No.002 P.23

<k

. SUMMARY OF RESULTS
. EPA REFERENCE METHOD 10
' Determination of Carbon Monoxide Emissions
Isenhour Brick Company
Salisbury, North Carolina
Kiln Exheaust No. 2
_ Run Number ’ l 1 2 3
. Date: 10/26/95  10/26/95  10/26/95
. TT . Net Time of Test, min. 60 60 60
8 PB  Barometric Pressure, in. Hg 28.97 29.09 20.22
‘ SP  Static Pressure, in. Hg -0.096 -0.096 -0.096
PS  Stack Pressure Absolute, in. Hg 28.874 28.994 29,124
" Bws Moisture Content of Gas Stream 0020 0021 0022
PMYV Percent Moisture : 2.0 2.1 2.2
MFD Mole Fraction Dry Gas, Percent 0.980 0.979 0.978
PG2 Percent Oxygen, Dry 18.8 188 18.9
PC02 Percent Carbon Dioxide, Dry 1.9 1.9 1.9

MD Mole. WT. Stack Gas, Dry Basis, Ib/lb mole 29.656 29.056 29.060
MW  Mole. WT. Stack Gas, Wet Basis, Ib/lh mole 28.835 28.824 28.817

CP  Pitot Tube Coefficient 0.84 0.84 0.84

DPS  Avg. Sqrt Delta P, in. H20 1.15 1.17 1.19

TS  Avg. Stack Temp., Deg. F 204.8 212.8 215.3

. VS Avg. Stack Velocity, ftfsec 73.9 75.7 76.8

. AS  Area Stack, Ft2 6.95 6.95 6.95
? QS  Gas Volume Flow, Dry $td. Cond., CFM 23133 23503 23831
QA Gas Volume Flow, Actual, CFM 30797 31567 32016

Carbon Monoxide Con‘cenlratlo:ls and Emission Rates

~Cndir CO Concentration as Measured, ppm 128 110 110
Cstck  CO Concentration in stack, ppm 125.1 107.9 107.9
CAN CO Concentration, lbs/dscf Q.08E-06 7.B4E-06 7.84E-06
CAW CO Emission Rate, Ibsfhr 12.61 11.05 11.21

A-4
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SUMMARY OF RESULTS

EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions
Isenhour Brick Company

Salisbury, North Carolina

Kiin Exhaust No. 2

Example Calculations Run 1

Stack Pressure Absolute, in. Hg
PS«=PB-SP =

1
1

Moie Fraction Dry Gas, Percent
100 - PMV
MFD = coermmemmameraemnaeee &=
100

Mole, WT. Stack Gas, Dry Basis, Ib/ib mole
MD = 0.44 * %CO2 + 0.32 * %02 + 0.28 * (100 - %CO2 - %0Q2) =

Mole, WT. Stack Gas, Wet Basis, 1b/lb mole
MW = MD * MFD + [18 *(1 -MFD)] =

Avg. Stack Velocity, ft/sec
VS = 85.49 * CP * DPS * SQRT (TS + 460)/(PS * MW) =

Gas Volume Flow, Dry Std. Cond., CFM
1059 * VS * PS5 * AS * (1-Bws)
O N e ———— =

Gas Volume Flow, Actual, CFM
QA= AS*VS*H) =

Carbon Monoxide in Stack, ppm
Cstck = Cndir ® (1 - (%C02/100)) =

Carbon Monoxide Concentration, 1bs/dscf
(At Siandard Conditions)
CAN = Cstck * 7.263E-8 =

Carbon Monoxide Emission Rate, Jbs/hr
(At Standard Conditions)
CAW =60*CAN*QS =

Standard Conditions 68 Deg. F, 29.92 in. Hg

8:14 No.002 P.24

28.874

0.980

29.056

28.835

73.9

23133

30797

125.1

9.08E-06

12.61
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SUMMARY OF RESULTS

EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions
Isenhour Brick Company

Salisbury, North Carolina

Sawdust Dryer

Run Number 1 2 3
Date: 10726/95  10/26/95  10/26/95
TT  Net Time of Test, min. 60 60 60
PB  Barometric Pressire, in. Hg 28.97 29.09 29.22
SP  Siatic Pressure, in. Hg -0.132 0.140 -0.132
PS  Stack Pressure Absolute, in, Hg 28.838 28.950 29.088
Bws Moisture Content of Gas Stream 0.150 0.160 0.160
Percent Moisture 15.0 16.0 16.0
MFD Mole Fraction Dry Gas, Percent 0.850 0.840 0.840
P02 Percent Oxygen, Dry 15.5 15.6 15.5
Percent Carbon Dioxide, Dry 4.7 4.8 4.7
MD  Mole. WT, Stack Gas, Dry Basis, Ib/ib mole 29372 29.392 29.372
MW Mole. WT. Stack Gus, Wet Basis, Ib/flb mole 27.666 27.569 27.552
CP  Pitot Tube Coefficient 0.84 0.84 0.84
Avg. Sqrt Delta P, in. H20 1.59 1.64 1.56
TS  Avg. Stack Temp., Deg. F 159.1 160.4 156.3
VS8  Awg. Stack Velocity, ft/sec 100.7 103.8 98.2
AS  Ares Stuck, Ft2 4,59 4.59 4.59
QS  Gas Volume Flow, Dry Std. Cond., CFM 19381 19774 18928
QA  Gas Volume Flow, Actual, CFM 27739 28587 27055

Carbon Monoxide Concentrations and Emission Rates

Cndir CO Concentration as Measured, ppm 90
Csick CO Concentration in stack, ppm 85.8
CAN CO Concentration, lbs/dscf 6.23E.06
CAW CO Emission Rate, Jbs/hr
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SUMMARY OF RESULTS
EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions
Isenhour Brick Company

Salisbury, North Carolina

Sawdust Dryer

Example Calculations Run 1

Stack Pressure Absolute, in. Hg

PS=PB-SP = ) 28.838
Molc Fraction Dry Gas, Percent
100 - PMV
MFD = = 0.850
100

Mole. WT. Stack Gas, Dry Basis, 1b/lb mole

MD = 0.44 ® %CO2 + 0.32 ®* %02 + 0.28 * (100 - %CO2 - %02) = 29372
Mole. WT. Stack Gas, Wet Basis, Ihflb mole

MW = MD ® MFD + (18 *(1 -MFD)) = 27.666

Avg. Stack Velocity, ft/sec
VS = 85.49 * CP ®* DPS * SQRT (TS + 460)/(PS * MW) = 100.7

Gas Volume Flow, Dry Std. Cond., CFM
1059 ® VS * PS * AS * (1-Bws)

QS = = 19381
TS + 460

Gas Volume Flow, Actual, CFM

QA= AS*VE*60 = 27739

Carbon Monoxide in Stack, ppm

Cstek = Cndir * (1 - (%C02/100)) = 95.3

Carbon Monoxide Concentration, ths/dscf

(At Standard Conditions) '

CAN = Cstck * 7.263E-8 = 6.92E-06

Carbon Monoxide Emission Rate, Ibs/hr

(At Standard Conditions)

CAW=60*"CAN°*QS = 8.05

Standard Conditions 68 Deg, F, 29.92 in. Hg
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EPA Method I .
Determination of Sampling Ports and Points

ISENHOUR  BRICK

Cient )‘\IML\HI Recc ki Ckyl&alc '&1]}-,‘1 1\_‘; W
Sampling [mnlibﬂjiinj_x‘n&u%‘!’ 44 1 Dats _plij Ge

Sarpling Locstlon Dimensions:

From Far Wall 1o Outside of Port 34.5"
Nipple Leagth o
Depth of Duct 345"
Width (Rectangular Duet) __ 24"

Equivalent Dismetor Calculation (DE):
1z Leagth 2 Width 2(35)( 29 )

DE M «coccmccmeecinaimacciae ® - 5"5

Longth + Widey (%45 + 249)

Distance From Ports o Nearest Flow Disturbanca:
Upstream Downstream

Dimensions in Inches ga* {19*
Duet Diameters 1,33 £ 32

Stack Ares, o Square Fest __fr-9%

Caleutlations By By Schematic of Sampling Location

Lacution of Traverss Pafnts in Clecular Siacky
[ [ [ "
6.7 4.4 34 1
148 10.5 4.1
24 144 - Folf b y o8 From | Nippl
0.4 3y X3 & B -ID - ade Wall 32 [Elingth
5.4 Hl Al 2
Y 654 - < ¢
304 b X ! X_(: !
%4 Bs.L )
4.19
D e 2el
25.5%

UL

b E NN TN LS CV I Py

-
[*3

Lacation of Tetverse Pelous {a Rectangular Suckd

p) 4 L 4 T ] » it
(6. 123 (100 | 33 | *1 | &3 | 56 | 30
30.0 0.0 HE (X
£)) j4235 |00 15.1 .8
374 [ %08 00 Hi
wo 5.3 0.0

T4
2.y 3
[ W]
4

wimiajon | v n]lwlew]-

-1
"~ iy

o

Audited by iw. pue {§ 121/
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BRICK

I1SENHOUR

-l

o
-
Z
o]
a.
w
L4
14
>
<
x
=
0w
o]
o
i
o
=
ps |
=4
=
2
=
=
=

0.
Y

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBARCE*({ DISTAKCE A )

] 1.0 1.5 2.0

_ _ _ ~ _ |

* Higher number ts for rectanguar stacks or ducts.

fzw— URNANCE

24 OR 254 /(H_

20

20

S1ACK OIAMETEN >0.61m (24 In)

16 16

ot ome mas eS Nl NSC 2UU PES Ees SN SRR DA SEM WK haw

r . 12

*
w alolled line Indicales nonparticulale sources. g O_.x 9

* From polnt of any type of disturbance
(bend, expansion, contraction, ete.})  SIACK DUAMEIER = 031 YO 05 1m (12 - 24 )

_ | _ _ _ | L

3 4 S 6 7 8 9
DUCT DIAMEYERS DOWNSTREAM FNOM FLOW U-magus'znm*ﬁ SYANCE B )
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EFPA Method 2

APR 16796

Detenmnination of Stack Gas Velocity, Volumetric Flow Rate and Cyclonic Flow

Client j"‘»u Luw' F-"l'ﬂ*'b':-

CityrStao _Indivhony 7=

Sampling Location_Kilm Kyligwst 41

Operaty S‘MT SR 3w

Time 94 1¢

Rua Dats o/t [4Y
Barometric Pressure, in. Hyg £93.97

Sade Pressure, in. H,0
Piwat Tube I.D. No.
Date Calibeated

Stack Pressure, ln. Hy i voty— 2EALY

Static Pressure, i, H 2 &e® g =
Pitot Tube Coefficient, C, _{

TS T0.320
Mﬂrc-_‘d W
vyt V3ja <

Leak Chock, in H;0 <0.1@ %+ 7

Sack Dimeasions, in., diameter/side | __ 4. 5" Skde 2, in. 26"
Held Data
.. ot
N ers faptidh t e S
/ R 2.4 0.0 o
2 o3 3% 0. 09 S
2 O > 33/ 0,08 5
y 0.3 33* 0.0 b
5 0.3 337 0.0b S
¢ | o= 22y 0.03 R
a4 0,22 20 .07 ¢
Z ¢35 N3 ¥ 0.7 %
ey 9 37 236 0.00 i
¢ 9.%7 337 0.07 5
= 0.4 .:.5:78 8.0 . 4
b -bq e 02 ¥
( 0 -5 33/ o. 0
Z 0.5 3¢ 0.0% 5
3 0.3b 337 o 5
¥ 935 3%% 0.p4 &
< 0% 228 Oac g
L 0.%3 342 0.0 4
r
l
laviaia] o »% 335
Stack Temperature, Dry. *F (A) 335 Suck Temperature, Wet *F(B) _ 124
Differencs (A - B) _ 21| Percent Moisture J 7
@é,\u{ 63 W ofsthe
M
B.3

’
-

Ll
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BRICK

ISENHOUR

ID:704-636-7865
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WET

REF. Ling

BMPLE; ¢ = 1Jo*F, t, = 2350°F,

¥, =25 lo. ng

Anbwers \ =uo LEB TR Y

CHART L
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FOR ADSOLUTT PRESSURE CHUANCES
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! LA VINIRIOW &
l.. Determination of Stack Gas Velocity and Volumetric Flow Rate
I o o e G P Y g 111
Run Date (£ [atelax Opernsiors Pﬂ(‘;i &L u; cﬁﬂﬁ
- Pitot Tube LD: No.'_Zo Pitot Tubo CoefBaient, C, MR
k Dmc.nmmaohoalh Lnsk Grock. 3 .0 <010 3
Stack Dimensions, in., diametetfside 1 4. 5" Side 2, ko, qn
Field Data
fun No./Sample No. f > % 1
Time (24-Hour Clock) 0¥3% - 093¢ 0435~ - oy 104G - foid i
i Bar, Press.. In. Hp Z8.97 1. 09 29,22,
= Stack Press., in. Hg "'9'-2-@-.-‘1‘5-(, 920954  29.0%1) 29.200
' Static Press.. in, H.O ~o447 8,00 oo =019
Static Press,, in. Hg ~Bom o015 |0 e | - 0.0\
Stack Temp., Dry, °F I35 347 325
Stack Temp.. Wet, *E 24 Py {26 ﬂ
’.. Difference, °F 24 24 119 -
i Moisture, % 57 A “G‘Z i
I . o
Traverse Run #_L Run 0_2_ Run #____-2_ |
Point E A =Y < + B %
Number | 8p Inches HO gFomprsF | 8p Inches KO Tomp-IF | Ap Inches H.O ™ Fomyr
t 029 sl sl | 0.3t loabar [l s loan)
: 034 ovs] p.63] 0.3 [03%1n23] -2ZL b 322,29
3 0.34 o3l o8] 0.30 10:.3Bhi6 32 .38 laad
4 0.3% o) 035 0.6 14.3710.33 2 b5 le. 3,
S by o)k | 0.34 lo3t 3y -3 =033
e c-dq  joadlo.33] 0.27  [n.3000. 35 s o3
.
L. Tm-.{\ -—k{uﬂp Tcn\_;n .
N A N Vs #* 5 < A 4
l ' \ 12% 150l ot | Zxo |38 ko | 2rel9] 2 ,0]227
' A A4 av . 13d] 934 342 52 |79 ol 327 1229
! 3 S¥ ssef gty 3Y2 |30 |zwe S0, 1229232
' J 312 137 ] 3% 342 Iyt Lzu ¢ X 851|229
i ‘ oy M I | 3% £42 2 12413 Sz, | B3lesy
' { Ik Sl sdz | sy2 | 392124 s =1 | 33573
. h AP |acTeme  la pp  favd rar | AnRmP
[: Aversges | 0.24 ‘g3t | o.zy | 34" | Ve.33 | 3353
Iny.
' e Poar speni Frd fun D S6- he 1R NSDpuJ
fasbu~p (187 g

Comments
' Q@u mOAY  bue © 21,95
. B-4
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EPA Method 34 - Molecular Weight Determination - Data Analysis

Client Name L@«M Bre Project Number _ 0 7. -5 -0/
City/State _Salisloom  NC Sample Date _{¢f>¢/as

Sampling Location 4.[ KW Celems? Operator _ A% pew

Sample Type & Bag 0 Multipoint & Single Point Fuel Type _y 4

Anzlyzer Type MAx § Serial # 3/ 662 a1 O, Calibration 20.9 * 0.1%

)Y On-oF ¥.6
“Tas O —a5 w.ls
79 Yool

Note: Calculate the F, before evacuating any bag samples. Compare the F, to the expected
fuel values. If a discrepancy exists, reanalyze the sample. The F, calculation is as follows:

20.9% - %O,

F, =
% CO,

Discrepancies or comments should be noted below: F, Ranges For Common Fuels
Las wid ¢ Cdp Anthracite Coal and Lignite | 1.016 - 1.130
Biruminous Coal 1083 - 1.230
Distillate Oil 1.260 - 1.413
I Residual Oil 1210 - 1.3%
Wood 1.000 - 1.120
Wood Bark 1.003 - 1,130
tural Gas . 1.600 - 1.836
Propanc 1.434 - 1.586

- I Butane _ 1,405 - 1.553
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[ v+ Using Instrumental Analyzer Procedure
— Cliem lSL‘.\h( = [\;L‘L | Cit)'l'staw S::‘A'QLVA"\'JTL/L.
l Sampling Location _Kiin M Sylyua+ 1 Instrument #42864-268
Run Date: 10 / £6/35 Operators 25g 30 W3 Observer
Instrument Readiness: Calibration Gases:
Range _O5TO Mid iy
Range Setting: X< High _<qi
Time Setting: on
Intensity 1: 29 37% Sample Time:
Intensity 2: &5 Start: _pyg”
Zero Seuing: (31 Swop:  _pa1d
Span Setting: 3
Temperature: b °F
Pressure: 78 mm Hg
Analyzer Calibration Data
Lo si: 7 Cytinder™ L Andlyzer - |.. Absolute Difference: - | - Spec. 7
 Spaniip-<tp - Value. . .'Rﬁponsc -f- Difference (pemem of span) A% of -
coetes 'k (epm). ol o (ppmye e s c(epmd) . SPan)
Zero o -0 ~0.1 ooz £2%
Mid Range 54 I3 -1 Pregal® | +2%
High Range el %) b L .2 + 2%
System Cahbratzon Bias and Drift Data
T [ Il | Clofdal o7 Fiak | Fisal | Speci, 27 | Spees
a . Analyzer L Systemr Systcm L ‘(%: of L"’" (Foiof
i ch:onsc Responsc - Caki*f Span).. - Drift ~Span)*
< . Appm) -: (ppm): | iBiasc i e ]l
[, -0, ~C.7 ~ bt 5% leca | £3%
. 3 300 ~oz | 5% |-cz | £3%
|
L. . - (o 235"
Systemn Response Time R Ppe
Zero R0 25 3> Avg 3D Upscale 3> _ 2 3> Avg. 3O
Note: Must be 95% of a step change in gas.
.‘ 0 /30 fis
(QaA®)
B-6
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Client _l seuhigpr  Reicke

1704-636-7865

APR 16796

8:19 No.002 P.35
EPA Memod w Determination of Carbon Monoxide Emissions
Using Instrumental Analyzer Procedure
(Run Continustion Sheet)

City/State _&;Lshu-\‘, N

Sampling Location _I{}ln £vfunt # 1 Instrument #42864-268
Run Date: [0 !ﬁ&f"/i{ Operators JaR MR, Bty Observer T
Sample 'I‘unc
Start: __ D7 %%~
Stop: _Io4g
System Calibration Bias and Drift Data
-j. S ; : . 2 Jsﬂm
o .. “Iniria} Initial . Final ‘Final | Spec. | ‘Drift| Spee:
Amlyzer i .. System. System [ System. | Sysem |- (% of (% Of
; Re:ponu |-, Respouse Cal. _ . Respoase Cal. . Span) Span}
- i PR AT Bias - ] Bias : o
ﬁ Zero -~ O ~D-2 0O 0.0 oo | 5% |o.of +3%
! 0-4‘ ol

Sample Time

Start: jayz

Stop: Bwiesdé jron

M}. €O utpon

System Cal:bra:ion Bias and anr Data

R A 'rnhih:-'.«.{ O Ty o -.:'.'- Finat Flnal | ‘spec.” | "Drit it sm,
3 Uf T Sysemi, ,Syste.m " Sysem Sysem [ {%of | ..} (& of
.- Response ", Response. -Cat. |7 Response Cal. | Span " "span)
R Bias : Bias - U
-1 ~0.7 ~0.(:2 O.¢ o0z | +5% | 6o + 3%
I‘ Upscaic -153“%7 L‘Cfr‘ 74 o 2 {cd o.L +5% | o4 +3%
. A (o 1
Sample Time S Oppm
Start:
Stop:
Sysrem Cahbrauan Bias and Drift Data
R Imual > Inida! Final ',Fmal = - Spec. | Drift Spec
i}, -Analyzer :.':' Symm T Sysem Syslcm Syau:m A% of SR &30 o
" Lf - Response- ?'-_'..':'._'Rewonsc‘f".'.: LGk _,‘?@!;ponsc 1~ Cal =] Span) Span)z:,
rEs s S Biag el T Bm o Ty
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A LA ITEWHIFV Y WIA AFYIVI HITPINWEVL e wy WV EVIP Wi Wl VIR Ar VA MY WU rnu TR HLAUTEY

In Emissions From Stationary Sources

lsenbvous Brccl City/State _Salisbury (/2

Sampling Location Xiln Exbast # !
Run Date: 6 /2 /.95 Operators 3R MIR Re gy

Instrument Readiness:

Instrument O2; x5

Observer  pon,

Calibration Gases:

Sample Conditioner Temp: N °F O, High &09
Sample Flow: lpm 0; Mid __ z¢
QIW Start: U ;ve L 2~ CO: I‘hgh 12
X Stop: 0 4 3w CO; Mid __a4¢
Analyzer Calibration Data
Spanig-Zp . i Difference -
Zero [ 0.0 o0
Mid Range 449 95 ‘ ¢
High Range 1.0 L (3.0 0.0
System Calibration Bias and Drift Data
Rud o System- ystem :
e Response:
Zero O 0
Upscale 94

System Response Timesec_

Zero (S 1€ (S Aw IS Upscale (S 5 1S Avg/S
Note: Must be 95% of a step change in gas.

System Catibration Bias m-ewss

System Cal, Response - Analyzer Cal, Response
- LS PN . . x lm

Span

Final System Cal Response - Initial System Cal. Response

Drift =

x 100

f@ B ofps

Span

B-8
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r . TA dTAWSIPU o Wl & AsVEVE P NTTTUET WY SR TEVIF WITW Aol VRS RSSAS \/Ufl\-"ul’ u‘w’u
In Emissions From Stationary Sources
- Client _E 5t hove R K City/State $o {2 %bwny , N
Sampling Location _#{ (b £alwnd Insttument Q2: My S~ /CO2 —
1
Rup Date: _[0/24/d% Operators 6L ¥ ¥ho Observer Morre—
Instrument Readiness: Calibration Gases:
Sample Conditioner Temp: Nﬂ °p O, High 29,9 Avbeth Aa.
. Sample Flow: - lpm O, Mid 7.(
Start: Q0 oo  woo CO, High _~—
‘ Stop: 950 (320 ;23D CO,Mid _ —

Anab'zer Calibration Data

Sk Sdpithy Pleh Ve ' B inki
s » ;r: P ] y > A b m-.uto' o
b3 - 2 v 2 gy

A e Aoy A
w_:«v:-g-‘\qwao A Y E

" System Response Time
e Zero ¢ (0 o Avg, (O Upscale \ O 10_¢C Awg (0
i .

Note: Must be 95% of a step change in gas.

Systcm Cal. Response » Analyzer Cal Response
¢ System Calibration Biag = x 100

Spaa

Fina} Systern Cal, Response - Initial System Cal. Response
Drift = — x 100
Span




ISENHOUR  BRICK 1D:704-636-7865 APR 16’96  8:21 N )
EPA Method 1 0.002 P.38

Determination of Sampling Ports and Points

Clisnt J(Pn‘.'\!g-( ?h'\'d’.. Ciry/State "x.ln_lu;,N,-
Sampling Location Kl Exdust #2 Dato __t¢ /2886

Sampling Locatlan Dimenslons
From Far Wall to Quiside of Pont p I
Nipple Length ol
Depih of Duct 348"
Width (Rectangular Duct) 29"

Equivalent Diatmater Calculatlon (DE):
2 x Largth £ Widwh 2(385)( 29)
DE = - vavese- B Z!.S'

Leogh + Width { 34{"' 24)

Disiance From Porfa to Nenrest Flow Disturbance:
Upstream Downstream

Dirgensions in Inches 72° 223"

Duct Dizraeters 2.4 7.08

Stock Ares, In Square Fest __ £ G
Cateutotions By Ry 44) Schematic of Sampling Locasion

Location of Traverse Pulaid in Cleeutar Sk
. 4 s . "

i W | on Y]
3H 18.5 | %4
34 9.4 184 :
poy o e E3
%] ur
104 W4 - 430 d.2]
Y a4 . (2. 99 12.5¢

v 154 - . L1 212,

1"s

ir : 3 ¢ G %14

S Tndtde Wall 55 enpih | Gotalde st Poct:

L L A LI E S "

Locatiod #f Traverie Peina \n Recanguisr S
3 [} [ ] (] 1 1 ) L]
Y139 | we {83 | M |4 fse | s0
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APR 167986 8:22 No.002 P.40

ISENHOUR  BRICK 1D:704-636-7865
EFA Method 2

oo Determination of Stack Gas Velocity, Volumetric Flow Rate and Cyclonic Flow

I N Client Feu "ln-r __e’_MK Chy/sawm Mﬂ%&xﬁ_(\gth.___
; Sampling Location_L{la ffeuet bz Opnwn BLW IR riw

Run Das |'°!)k}9! Time & € 4.
. Baromegic Pressuce, in. Hg _ £8. 77 Sutk Pressure, in, Hy _ Z8.¥ 70
Static Pressure, in. H;0 __ ~{.3 Stade Pressure, in, Hg na oM [}
Pitot Tube LD. No. __el0d 04t Pitxx Tube Coefficient, G, _#.% %
Date Calibrued __ Y p5lgd Lesk Check. in H,0 <0.1 @ 4.0
Suck Dimenslons, in., diametzr/sida | 34.5" Side 2, in. za"
Klield Data

.

T

i
5
. TAvwager] | 3D 7
: 2o m
Stack Temperatre, Dry, *F (A) Sack Temperawure, Wer °F (B 'f-ﬁ- ?7 -
. Difforonce (A - B) 04§ o8 Percant Moisture __~ o 2.0%
- RS

ments MLA %JJ\Q h.
QA '
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ISENHOUR BRICK ID:704-636-7865 RPR 16’96 8:23 No.0G2 P.41
ki EPA Method 2

Determination of Stack Gas Velocity and Volumetric Flow Rate

Cliont [ ehome  Bee b City, State S {3 b, ANE
Ssempiing Locats Fd" hast wz ~ Project Number _ 692 y7 -0y
Run Das r Operstors TS o TR [ v
Pitot Tube z.n. No. JrrXTr g, 7r0uC4Y Pitot Tube Cosficient, C, _a o
Date Calibrated D ({05t Loak Chock, in H0 <01 @ _ 4,/
Stack Dimensions, in., diametersides 1 14 < Side 2, in. 24

Field Data

Run No./Ssmple No, { - 2

Tiue (24-Hour Clock) %35 - o33 0§35 .70%% 10HE - 1260
|_Bar. Pross.. In. Hg 28.97 27.07 29.22

Stack Press., in. Hg . 28.974 28 .29¢ 29.1 2.

Static Preas., in. H.O ~{3 1,3 ~1.5

Static Prems., in. Hg O3B -0.08 One "Bt 0,096 | = OAd0T0.044
Stack Temp.. Dry, °F 205 2132 IS 215
Stack Tomp., Wet, °F T2 o q 100

| Differencs, °F (08 ks s

Moisturs, % 225 7, ™R EoZ o] " HRE T

“ - 2.2
e
Run# | _ Run #_}- Run #_2>

4p Inches H,O 3 Ap Inches H,O  Temp, °F Ap Inchet H;O  Temp. *F
(.30 {. 20 199 .30 210
.30 l.3o Zi2 .35 21y
140 (20 23 (.53 Zie
t-30 Lye Zi3 [. 35 2ts

L3G Ale) Z2 t, 4o 2y
13 1.5 0 2! L4 Z7
L.¥0 : .58 __| 2k _1.5o | 217

AT 1.HO 41 L35 z17

1. 20 1 LYo Zis (40 | 2ip

T 1.2 Y .45 217

e 1,30 zed /-40 20k

1.20 ' (YO 25 /.25 Z(5

Averges | ESo-i38] gelioulgd 138 | 2129 T 25,3

Comments s awnﬂr\fcf‘f‘i"'q‘?o “a A N opd Jrmpe Lond 10 asms

20 pnoce 1980100 4= 1}3 1{:07 [esfRRT Conrd 5 . |1:0%
v L4
%k P /0 2195
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" ISENHOUR BRICK 1D:704-636-7865 APR 16°96 8:24 No.002 P.43

EPA Method 34 - Molecular Weight Determination - Data Analysis

Client Name Lgrlon Bredl Project Number _Z¥ 795 ~o«

City/State _S ety e Sample Date +0/>b fog

Sampling Location _$1- L. W £ brvt” Operator _8Lw JAS

Sample Type @ Bag 0 Multipoint B Single Point Fue] Type _/V4

Analyzer Type Mar o Serial #Mivb L B O, Calibration 20.9 + 0.1%

 -Sample:5
- ID Nuinber

195 ol &7
2950l pg
W0 l-po

Note: Calculate the F, before evacuating any bag samples. Compare the F, to the expected
fuel values. If a discrepancy exists, reanalyze the sample. The F, calculation is as follows:

20.9% - %0,

F, =
% €O,

Discrepancies or comments should be noted below: ) F, Ranges For Common Fuels
Pv; 1usen fop. €O, peknAubud  § Amhracite Coal and Liznite | 1016 - 1130
T Rituminous Coal 1.083 - 1.230
Distillate OHl 1.260 - 1.413
Residual Oil 1210 - 1.370
I Wood 1.000 . 1,120
Wood Bark 1.003 - 1.130

MNatural Gas ) 1.600 -

Propane 1,434 -
Butane j 1.405 - 1.553

Audited by: Re: = Date:_f0 (% {6




ISENHOUR  BRICK 1D:704-636-7865 APR 16°'96  8:24 N0.002 P.44
R w~.  Using Instrumental Analyzer Procedure

City/State __Selichegy e

{enhor 5(!‘(.1

l 8 Cucnt
' Sampling Location _ Gl Exluust H 2
Run Date: _n /24 /.65 Operators JAR AR, 4.

Instrument Readiness:

Range
Range Setting:
Time Setting:
. Intensity 1:
! Intensicy 2:
Zero Setting: (32
Span Setting: Y
Temperature: 20 °F
Pressure: s mm Hg

Instrument #42864-268

Observer —

Calibration Gases:

15

o Yol

Mid
High

N=ql
b4

On

29 7%

2 5 Q

Sample Time:
Start: _ogy
Stop:  _peyd

Analyzer Calibration Data

o=

B Cylinder

Value
(ppm)

Analyzer. [_'
. Respofise -

S ppmyn [

" . Absolute
. Difference. -
(ppm)-* - . :f

" Difference’ /A7
(percent of span) 1 -i(

-0. | -1 - 0.0

198 | ~0.Z

System Calibration Bias and Drift Data

jal |. - Fioal ™ " Final- } Spec::
" System’ "} Systei | (% Of
" Response.: [+ Call._+{. Spany-f Drift; |:Spagyé
- (ppm). " [ .Bias: |- r R TRE R e

2}
Is%

" High Range 2l

nse: . Response- |- ° Cal.™"
| 0.¢ -2
1 oo 1 15

‘e v ' -
N ”“gﬁ‘mm Response Time 5<<
. B . 2N - Y'Y N Upscale 30 ' So ™)

Note: Must be 95% of 8 step change in gas.

-cQL

0.¢

Biw

@

040/
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ID:704-

6367865

APR 16°'96

{Run Continustion Shest)

8:25 No.002 P.45
Lra meinod Lv Determination of Carbon Monoxide Emissions
Using Instrumental Analyzer Procedure

Client _[senbone Reick City/State _ S,/ .'dam]: Al
Sampling Location Ky Fidv,et 4 2 Instrument #42864-268
Run Date: [0 /26 /55 Operators s i, s Observer _en
Sample Time
Sart: 0935
Stop: 104
System Calibration Bms and Drift Data
. Ng " "Initin} Inltla.t Final F'mll‘ Spec. Drift Spec.
. Run1-']  Analyzer | Syuem . Sysem ._':"-' System | System (% of % Of
- Response.. Rcsponsc N o A Responsc Cat. Span) Span)
. ' s Biag: "} Bias
ﬂ Zero -0, ~0.7 ~0.02. 0.0 0.02 | +5% | 0.0d | «3%
" Upscale 155 {6'3 -0 {syY 0. >5% | 0.2 X 3%
4 -
Sample Time by €O 10 pore
Start: _loyg
Stop: pober ok leor
sttem Cahbratwn ion Bias and Drift Data
S 3 SISO TN IR R AR o F“!" A T spec. Dritt | Spes.
Run 3 ' [5  Anslyzec [ 7. .System i} System - System | . Sysem |- (% of | (%of
. i Redpomse | Respomse ‘| - Call.' ) Response | Cali | Span) " Span)
.. N P Bias. . .  Biag - . .
OO0 1.7 <}
Zeto —u = Ot “'—%?b& G0 Q-OZ | 5% 6—6& + 3%
I Upscale & _l_‘?"-]— 1 .62z 15Y [+X 2 A 5% Q-0 > 3%
Sample Time Mg o hogem
Start:
Stop:
System Cahbrarwn Bms and Dnﬂ Data
i B TR " NN SIS S ST | -_,_mn.q" | spee. | Drte | Spec.
“ Run __ " Anmalyger. . | : uSysu:mﬂ oSywom i Sysem- | (Rof | - (% Of
: Responsa:: | R s Caki 17 “Response s Cal.. | Span) -, Span)
L e b pPA . Bias .. s ":--,.::: TR D “Blag. - UL
Zero +3% + 3%
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ISENHOUR BRICK I1D:704-636-7865_ APR 16°96_ _ 8125 N0.002 P46
L In Ermissions From Statzanary Sources
. Client _Jsguhose Baxl City/State Snl:'sLm};NL
i M $“
Sampling Location _Kiln Exbuust, #2-  Instrument QZ‘_.:_E..__@LE:.‘,_._
Run Date: JO /24 /45 Operators s WAMBRLLY Observer
Instrument Readiness: Calibration Gases:
Sample Conditioner Temp: AA °F 0O, High
Sample Flow: Lo Ipm O, Mid__ ¢
oy’ Start ffic0 110 CO, High ;20
Grgo Stop: (30 1350 CO, Mid ___9,4¢

Analyzer Cal:bratwn Data

Mid Range 144 94 o] 6.5 +2%
High Range { 8¢%s- R.0 130 -0 0.0 + 2%

— e—

System Cal:bmtwn Bias and Dru? Data

C.a

System Response Time<ec

l Zero IS (& (€ Avg [s Upscale 1S 1¢ (% Avg. ¢
Note: Must be 95% of a step change in gas.
System Cal. Response - Analyzer Cal. Response
[‘ Systcm Calibration Bias xs e x 100
ii Span
. 1 Final System Cal Response - [nitial System Cal. Response
‘e Drift = x 100
Span )

BLw  10/20f5¢

B-16
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| Ql.btj—NHUUK BR&EIS’I L7 T YTV JJI'I.DJ..J?qul r?o?éuo?sgrsasul CAYEEs uﬁﬁR\.aljllsugfg .uw.cmg 6&5&8002 D on

muranions
i In Emissions From Stationary Sources

."* CHentM LI V5 City/State 9'-3'1_,: NC

. Sampling Location #7. LW & vl

Instrument Q2: MA-<* [CO2—

Run Date: 10 /3, /%5 Operators _8LW T4 Observer ' ~—  AMpne.— -
Instrument Readiness: Calibration Gases:
Sample Conditioner Temp: NA  of O, High _pu.5 s h b Aa
- Sample Flow: 1.2 lpm O, Mid_~_
i Start: G100 [ipp ‘2100 CO, High  —
Stopr 239 _"11:30 .3 CO, Mid ——

Analyzer Calibration Data
LRI R i e T = ——
Radand badisiiiad a m'f& ‘“: .’:‘""

RS

o 9
Yy
- X v
R et borire b o -

T R s At yeedry e e 8 ek ~ TATTICY el PRy
et A R o s £ e s B [ e a g e .‘_"'""-.’,.!"“,""-M"'.Jn-n jeeaiey an: bl
R AL e e e A R e P Lo

& * 2%

2. 7. L

i - 13y + 2%
! High Range DD 3¢ (] o +2%
System Calibration Bias and Drift Data

i D s il o o ———
f\-ﬁm’:vmmw

SRR I e e —
1 PN A e £ g g ¥ H A TR iergaPe e san fonlle ek, mack e
N Y By B8 P ey pap ey EPNer s e

part Dnft|Er S pesas
=X e DTt |2 Spedty:
dEaed R R ;
’ e o s Erp st 2 A0 DLy
= 1 | R ey - :
T ; -n..-von\‘ﬂ":'-"l:
Ao emnens [ v N B " 4 i oa s 2p 3R e
IR [T T Rl PG o gt LR Sl A Y
e ———ky iy
Upscalo de 30 O

2o, C‘,___J
) Systern Response Time

Zero 1o [O [O Avg. 10O Upscale /o (o (O Awvg /()1

Note: Must be 95% of a step change in gas.
TN R = — e

System Cal. Response - Augalyzer Cal. Response

e — x 100
Span -

System Calibration Biag =

Final System Cal. Responsc - Initia] System Cal. Response
Drift =

x 100 -
Span

QA
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BRICK ID:704-636-7865 APR 16°'96 8:27 No.002 P.48

EPA Method 1
Determination of Sampling Ports and Points

ISENHOUR

, \ (sente, -

Client ;ﬂ_ . an'LY- Cit)’/sllu Sﬂ‘.’dw;'\f + Ne
™ Sarapling Location_Soad & Dhyess Dats ;qaszgg

Sampling Location Dimensions: K39 ‘ —_—y

From Far Wall to Outside of Port A" i
Nipple Length ol |
Depth of Duot 258" 2/ P

o Width (Rectangular Duct) &ﬁ\
~ Equivalent Dismeter Cajculation (DE):
: 1 x Leagih £ Width WW(C— Y~ ) C_f) C
DE » - P £ ! A /
Lacgth + Widis ( —+ - .
32
Distonce From Ports to Neareat Flow Dlsturbance:
Upstream Dovnstream
Dimeasions in Inches 3" 12" .
Duct Diemetors o1 Y.
Stack Ares, In Squore Feet __ o €4 '&'
Calculations By Bial Schamatic of Sampling Location :
Locuden of Traverse Polmts in Clreviar Stacks
4 P [} 10 11
i 67 4.8 11 16 11 ; > :
3 250 146 105 €2 67 i D insdeWadts [ Cangth - Ovidide of Pt
3 7520 .6 .4 1.6 i vy e ' "
M [T%) oA 123 rs 173 , 3.2 280 1Ay /f.uo v l.60
s .4 a1 re; 10 2 10 365 { Lo
& "4 8.6 638 354 - .
T 8.5 1 61 5 19.¢ 33 S5.43
[ 964 254 710 15 2 9. 13 4.2
’ JLE n
" o s 6377 1903 WA
| n 13 G (XA Z1.37 23.37
. 1] 19
;‘_ , _ 1 89.< 2542 259
Lecatien of Travwrne Pulnts la Rectaaguler Suchs i ¥ A ,? 23‘07/13.0 2Y.00
- z 3 4 i ] 1 [ ’ " 1] 12 v
[ L ]380 J1e? |123 |00 T a9 | 11 {63 ] 54 | 50 | 43 | o3
* 1 081500 |73 {20 e {214 J1as [ |30 146 |13
3 €3 165 [0 |47 {357 |03 [ma {20 (27 | 20
rf ’ 4 3 10 F303 108 [ax (o Daso [01g | 192
., 1 500 | M0 J 4 (369 1500 [ar0 w09 |ars
L] LY |TRE [ eat [611 150 4 500 | 454
' T 7 |3 e | e Wil |2
' Nt |63 [ 150 e [
1 ’ M 3o imy (e .
" I ATET
o T 153 [ty .
| L 34 |
M [ -]
by “IA8  (ofrhs 1 4
B-18
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APR 16°96

ID:704-636-786S

ISENHOUR BRICK

.

MINIMUM NUMBER OF TRAVERSE POINTS

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE *{ DISTANCE A |

m%.m 1.0 1.5 2.0 2.5
* Higher number is tor rectangular stacks or ducts,
INSTURDANCE
[
A MEASULE
40 — _.lll”lmﬁmﬁza —
n
wo - B CISYUNDANCE —
24 OR 254 g
20
20 |— STACK DIAMETER >0.6Tm {24 n) _ |
16 16
R e pe—— :
1
12 : ‘
10 — h gk
m mDolitd line Indicates nonparlicufale sources. 8 Om— 9
%* From polnt of any type of disturbance u
{bend, expansion, contraction, elc.)  SIACK DINXETER = DA 1O 061m (12 - 24 W)
2 3 4 5 - ] 7 8 9

10

DUCT DIAMETERS DOWNSTREAN FROM FLOW G—wdgmbznm‘$ﬁ DISTANCE B ) .




ISENHOUR  BRICK

1D:704~636~7865
EPA Method 2

APR 16'96

Determination of Stack Gas Velocity, Volumetric Flow Rate and Cyclonic Flow

Cliant _b_h\lfn-/ Px.'\‘: |

City/Sawe Sels bury MC

Ssmpling Location__ 3, d Do

Run Date (@136 ]6 !

Barometric Pressure, in, Hg " 233, Z8. 27

Suwtic Pressure, in. HO __ ™ (. 4

Pitot Tube LD, No. >0 )

Daic Catibrared _ 0 [ J33 4T

8:28 No.002 P.50

" Opgruou rdﬁ i
Time 002
Stck Presgure, in. Hg _ 1.5 219
Static Pressure, in. Hy _= 0,112,

Pitot Tube Coefficient, C, _ 0, %<

Leak Check, in H;0 <01 @ 7.1

Stack Dimensions, in., diameter/side | 19% Side 2, bn. A
Field Data
o STRPRUREATD B o e et e i e
TEIEt R Ay at 07 Refermon 70 ] " Anghe Whiktl Teeldrn-Null ap s
0.36] 032 |4&lym]| §
0. %5 | 03¢ 3 k4
1. 8.5 0.6p & A
t 679 ] 0% | 2 X
5 o580 | axp 7 7
¢ 6351 Dyp 7 A
7 . o ld 1 v S 7
$__ .40l 340] 106) [ 1oy 89S | piv | o i
P Al 250 159. 4.8
D
Stack Temporature, Dry, *F (A) ___ |56 /59 Swack Tomperaure, Wee °F @) _ {3
Difference (A - B) z3 Percent Moisturs ___ /5

siasl Pww Oag @ 0¢3s

by JAA lOllﬂfk{f

B-19




 ISENHQUR  BRICK ID:704-636-7865 RPR 16°'96 8:28 N0.002 P.51
EFPA Method 2

Determination of Stack Gas Velocity and Volumetric Flow Rate

Client _'senlare o« Bee e, City, Stats _ﬁl%“h*q? s Lo
Sampling Locay Sadit Deues Project Number =450
Rua Date _{ é"r:—nﬁr'?‘i ' tors _IEQ _
Pitot Tube LD. No. fer. (o Pitot Tube Cocfliclent, G, 9 5%
Date Calibrated §lfrai4¢ —° Leak Chock, n HO <01 @ _ 3/
Stack Dimensions, in., diameterside 1 _2v 3g” 29" Side 2, in, N&

Fisld Datg

Run No./Sample No, { L _%

|_Time (24-Hour Glock) CN3y -0 W 09 14 — JUwy fo4¢ -i300
Bar. Press.. in. Hyg 28.a7 £9.09 29,22

Siack Press. in. Hy __ |B*2DT8Y- 23.838 |  29.950 204 29 oo
Static Press.. In. H.O ~« - 1.9 - [

Statio Press., i, He -0.13) ~ O . 149 ~0.i322

Stack Temp., Dry, F 759 Lo 15¢

Stack Temp.. Wet. 'F /3] (3% (33
Differenca, *F 28 26 23 i

Molsturs, % 157 JoZ YA

Run # | Run # - Run # 2

Ap Inchet HLO  Temp. *F Ap Inches H;O  Temp. *F Ap Inches H.O  Temp, *F
2.6 (s P¥ o210 1S9 230 | 160
Z2.50 157 240 st .bo L f
2.90 158 3.c0] . /59 2.70 | [of |
3.00 (O 2.ecl 157 JoQ gl
3.)o i 20| lef 220 | ey
2.6C ol 29c | res 240 | by
2.06 (W) 2 %o (&1 220 | jo0
[-40 o) [ ol (& 1.50 | 5%

2.10 (56 201 (5] 2.{0 | rg9
2.4 57 200 [t 2 7,0 v9
2.8 1S3 200 | 1 &t 3.c0 | /57
2.30 15 Jo0 | bf 2,10 1 rsa

3-10 158, 3de | e 2,16 | .53
2.60 - 1O 200 | tlf Tl R0 155 - .}
.30 1y PN, 2. 00
240 le) 2.00 e 1,50 15%

WL b 7256] 15791 2.71 | 1004 i;ﬁm 15¢,.3

. A.40
mmeos _Progess o opn  GHK- 960 » 188 (009 Qoww
({7

it s

wID  oudd PIAS




AEF, Liug

E : o
CHMIPLE: e = 130, ty = 250°F,

P, =25 in. g

8:29 No.002 P.S52

?.—Jﬂf.m"— LY __No - w..wﬂ

'

APR 16°'96
Z, &

8UL3 TEMPERATUR

=
- b

W
% HZO IN AIR = WATSR VAPQR SYSTENM

[Ty
W
Q0
M
]
WO
M
o)
]
<
0 .
=
o
)

Cltanee 1
PSYCIROHETRIC HOHDGRAPY WIHICH CORRECYS
FOIl ADSOLUTL PRESSURE CHANGES

BRICK

ISENHOUR
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1SENHOUR BRICK I1D:704-636-7865 APR 16°'96 8:29 No.002 P.53

EPA Method 34 - Molecular Weight Determination - Data Analysis

Clicnt Name Toenbwre b K Project Number o4 1-9< -0y
City/State Suljohen N Sample Date _¢0 {3 74¥

Sampling Location Snwdest Otupc Operator _/ 3¢ W

Sample Type [ Bag O Multipoint Q\Single Point Fuel Type __N/r

Anaiyzer Type May S Serial # /3 p3- @A O, Calibration 20.9 % 0.1%

% CO;" | ¢
4. 7
4.8
“,17

295011 ~63

|
L

Note: Calculate the F, before evacuating any bag samples. Compare the F, to the expected
fuel values. If a discrepancy exists, reanalyze the sample. The F, calculation is as follows:

20.9% - %0,
F, =
% CO,
- ————-
Discrepancies or comments should be noted befow: F, Ranges For Commton Fuels

F'M\;' wetn o Co, n‘»w Anthrucite Coal and Lignite | 1.016 - 1.130
Biruminous Coal 1.083 - £.230

| Distillate Oi] 1.260 - 1.413

Residual Oil 1210 - 1370

Wood 1000 - 1.120

Wood Bark 1.003 . 1.130

Natural Gas . 1.600 - 1.836

Propane 1.434 - 1586

Butane 1.405 - 1553




ISENHOUR BRICK ID:704-636-7865 APR 16'96 8:30 No.002 P.54
- Using Instrumental Analyzer Procedure

— Client (e o Dk City/State J_;glu.-'; Al
1 Sampling Location _Sacsdist __ Deyer Instrument ____ #42864-268
—] Run Date: (/24745  Operators (AR M3 Rus. Observer __
Instrument Readiness: Calibration Gases:
LI
Range 0-500 Mid isd
3 Range Setting: R High 10
: Time Setting: o0
Intensity 1; 28 $7¢ Sample Time:
" Intensity 2: 2o 5T Start: 4o oyic
Zero Setting: %3 Stop: o3
Span Setting: e
Temperature: 70 °F
Pressure: 0y mm Hg
: Analyzer Calibration Data
. S Ee . UF cylinder | Analyser [ Absolute ° | “Difference -7 Spec -
_' Spanip-swe | Value , Rcsponsc j Difference " | (percent of spgn), (% of .
Zero 6 -0l ~o. -0, +2%
| Mid Range (s 153 ~1 -0.2 + 2%
High Range 361 369 A Lz £2% |
System Cahbratmn Bias and Dnﬁ Data
I Rl T “Ufiak; | Final | Final | ,,Spcr.: I [iSpeet
; . | Analyzer. System. .System’ I System: (% ot' %:0f.
L. (L2 | Respone £l | Response] "Caly 4. Spay F-Deify
. : ~(ppm) S Bias A (ppm). - Bias® o f .
' - 0. ~0.1 G.c -o.z - ACL 5% | -oer| £3%
, 153 157y A_is3 __vo 5% .G ia%J’
L : ,ANB. Rm Lo 100
) Respome Time See
b Zero 30 30 B0 Avg. 50 Upscale 39 7o »d  Avg.30_ -
) Note: Must be 95% of a step change in gas, '
. 1 ——— e - — =t

Bew  lo/zofes

B.22




ISENHOUR  BRICK , 8%
EFA Methoa LU Determunation of Carbon Monoxide Emissions

Using Instrumental Analyzer Procedure
(Run Continuation Sheel)

Client _{senheur 1yick

ID:704-636-7865

APR 16’96

8:30 No.002 P.55

City/State 'Scjfsl')l,r}t

Sampling Location _ Sauphed JMTM Instrument #42864-268
Run Date: [ /24 145 Operators 8 MR%us  Observer
Sample Tim
Surt: g1
Stop: ;aqq
System Calibration Bias and Drift Data
- ’ o B .
P T | Dnidat tnitial Final. Final" . | Spee. Deift | Spec: .
Run-Z- Ana!yzer = System . System System 4 Sygem (% of (% Of
N Response Rc:ponse Cal. Response Cal. . Span) Span)- "
K . . Bias - Bias® : S
Zero -0l -0.2 0.02 Y. 00z | +3% | ook | +3%
Upscaio {572 159 0.6 M’sq oz +5% 0.2- + 3%
A, <
u&ml.ue Time A o W
Start: __ g
Stop: 124
- System Calzbratzon Bias and Drzﬁ‘ Data
el e L w0 Pl R L spee. | i | ospes
CcRun 3 7 Analyzer System . ) . Syste_m ' “System - 7| Sysiem L (% of (% 0Of
"7 |, Response- Response - Cal. . Response | Cali 7" | .Spany _Spu.n) y
RS A oy ' Bits PRV
(oX3) ooz o)
2610 - 0. '-Qa_gm : Lsu & 0 ol +5% -—g&p + 3%
Upscale [ /54 0.z 154 oL | £5% | 00 | +3% |
Sample Time A”j' o qoﬁ’"‘
Start:
Stop:

System Calibration Bias and Dg‘_[t Data

k. Anslyzer il
L' 7 Respomser %

Inidal
Syaem

Re’po“” i

Initial .

1 Systen’ .

Fmal

S O O I
| . Response: . -




ISENHOUR L 1D:704-636-7865 APR 16'96 8:31 No.002 P.Sg
| In Emissions From Stationary Sources

Crient _l<eu) etk City/State %f!(’mn{! AL

Instrument O2: "M% 1002 Fu

Sampling Location TRV PN & D{}M’f
Run Date: (0 /24 /687 Operators MLb sk D) Observer __alas,

Instrument Readiness: Calﬂ:rf:tion Gases:

Sample Conditioner Temp: AA °F o, H{gh — I 9

Sample Flow: Lo Ipm O, Mid__ — 24
e Start: _{ (1w — D2 CO, High _ig o

q 3> Stop: _Lt1i30 - 1330

Ana!yzer Calibration Data

Cyliater. [ 2 Akt Bl Abealute | 22 Percent”
- 'Va}ue ’ e, PP 3 T ; Srtrbr N I i) g 5

LRSI
P
TR AT e

| Zero C
| Mid Range 344 4.3
I High Range 1%, 01 1.0

System Cahbratwn Bms and’ Dnﬂ‘ Data

0.C

_System Response Time sac.

1S & Avg. \S Upscale 15 (€. 1S Avgs_

Note: Must be 95% of a step change in gas.

— —— T

Systemn Cal. Response - Analyzer Cal. Response
System Calibration Bias = x 100
’ Span

Fina! System Cal. Responsc - Initiai System Cal. Response
Drft = x 100

Span
A crmple
(oA ;
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ISENHOUR BRICK ID:704-636-7865 APR 16°'96 8:32 N0o.002 P.57
EPA Method 34 Determination of Oxygen and Carbon Dioxide Concentrations

In Emissions From Stationary Sources

Client _Fegohor Penll City/State _S sl N<

MmAK S
Sampling Location Snwpack Vel Instrument Q2: PANES~ /COR -
T4

Run Date: {® /26 /95 Operators B3I AW Observer _ Npee.
A

Instrument Readiness: Calibration Gases:
Sample Conditioner Temp: NA °F O; High 29  subetdun

Sample Flow: = Ipm O, Mid 2.4
Start: 430 (100 1200 i
Stop: gq320 _U3O> 3d0o

Analyzer Cahbrat:on Data

Zero
Mid Range VA oo i CU3Y + 202
High Range 80 5 20.9 O — + 2%

‘m rivey az
taliz.s

System Response Time
Zero I 10 £t Avg. O Upscale (O & 8 A p H

Note: Must be 95% of a step change in gas.

System Cal. Response - Analyzer Cal. Response
x 100

System Calibration Biss =
Span

Final System Cal. Response - [nitial System Cal, Respouose
Drift = x 100
Span .

B-25
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APPENDIX C

GRAPHIC PRESENTATION OF METHOD 10 DATA
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‘APPENDIX D

PRODUCTION DATA
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ISENHOUR BRICK

I1D:704-636-7865

Production Data

#6 Kiln Boral Bricks Isenhour Division
Below is a list of fuel consumption and thru put during our stack test October 26, 1995.

Sawdust usage = 3,37 tons/hr.
Natural gas = 4.63 Dekatherms/hr,

Thru put 37 ctl in fire =

Thru put 46 eng. in fire

24.965 tons/hr

D-2

ARPR 16796

v

8:34 No.002 P.62
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APPENDIX E

CALIBRATION DATA




ISENHOUR BRICK

QUALITY ASSURANCE AND EQUIPMENT CALIBRATION PROCEDURES

General. Each item of field or laboratory test equipment purchased or fabricated by Trigon
Engineering Consultantsis assigned a unique, permanent identification number. New items
for which calibration is required are calibrated before initial field use. Equipment whose
calibration status may change with use or with time is inspected in the ficld before testing
begins, and agaip upon return from each field use. When an item of equipment is found
to be out of calibration, it is adjusted and recalibrated or retired from service. All
equipment is periodically recalibrated in full, regardless of the outcome of these regular

inspections. .

Calibrations are conducted in accordance with United States Environmental Protection
Agency (US EPA) specifications. Trigon follows the calibration procedures outlined in EPA
Reference Methods found in the Code of Federal Regulations (Volume 40, Part 60) and
those recommended in the Quality Assurance Handbook for Air Pollution Measurement
Systems: Volume III {(EPA/600/R-94/038¢c). When the Reference Methods do not detail
procedures, Trigon uses methods such as those prescribed by the American Society for

Testing and Materials (ASTM).

Data obtained during calibrations are recorded on standardized forms, which are verified
for completeness and accuracy by the Quality Assurance Mapager. Data reduction and
subsequent calculations are performed using Trigon’s Air Quality Data System. Calibration
calculations are performed by an environmenta] scientist, independently audited by the
Project Manager, and reviewed by the Quality Assurance Manager for verification of data.
Copies of calibration data are included in each test or project report.

Inspection and Maintenance. An effective preventative maintenance program is necessary
to epsure equipment performance quality prior to, during, and following every test. Each
item of equipment returning from the field is inspected before it is returned to storage.
During the course of these inspections, items are cleaned, repaired, reconditioned, and

recalibrated when neccessary.

Each item of equipment transported to the field for a test project is inspected again prior
to being packed. Trigon performs these quality assurance checks prior to departure for the
project site to detect equipment problems which may occur during periods of storage.
Trigon transports adequate back-up equipment to each project so as to avoid any
unforeseen circumstances.

Calibration. Source sampling equipment that require calibration include nozzles, pitot
tubes, thermometers, flow meters, dry gas meters, and barometers. The following sectious
detail the calibration procedures followed by Trigon for each item.

F.2

1D:704-636-7865 APR 16°96  8:35 No.002 P.64
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ISENHOUR BRICK ID:704-636-7865 APR 1696 8:35 No.002 P.65

Nozzles. Each probe nozzle is uniquely and permanently identified at the time of purchase
or fabrication, aad it is calibrated before initial field use and prior to each test. The inside
diameter of the nozzle is measured to the nearest 0.001 inch using a digital micrometer,
Five measurements are made using different diameters each time, If the differencebetween
the high and the low measurements do not exceed 0.004 inch, the average of the five
measurements is used. If the difference exceeds this amount, or when the nozzle becomes
nicked, dented, or corroded, the nozzle is reshaped, sharpened, and recalibrated.
Regardless of usage, all nozzles are inspected and recalibrated on a yearly basis.

Pitot Tubes. All Type S pitot tubes are constructed and calibrated in strict accordance with
the procedures contained in EPA Reference Method 2. A Type S pitot tube will have a
coefficient of 0.84 +0.02. A standard pitot tube will bave a coefficient of 0.99. Each pitot
tube is visually inspected prior to any field use. If the inspection indicates damage, it is
recalibrated. Regardless of usage, all pitot tubes are inspected and recalibrated on a yearly

basis.

Dry Gas Meter and Orifice. Each metering system receives a full calibration at the time
of purchase and annually, thereafter. Post-test calibrations are performed after each source

test, If the calibration factor, y (gamma), deviates by less than five percent from the injtial
value, the test data are acceptable. If y deviates by more than five percent, the meter is
recalibrated and the meter coefficient (initial or recalibrated) that yields the lowest sample
volume for the test runs is used. Standard practice at Trigon is to recalibrate the dry gas
meter anytime y is found to be outside the range of 0.98 < y < 1,02

Barometer. Each field barometer is calibrated to agree within 4+ 0.1 inches Hg of a
reference mercury barometer. The barometric pressure is corrected for pressure and
temperature. Prior to and following each field test the field barometer is verified.

Themmometers. Each new thermometet, pyrometer and thermocouple purchased or
fabricated by Trigon is calibrated in strict accordance with US EPA Protocol. Calibration

tolerance limits are as follow:

Impinger Temperature Gauge *+1°C or 2°F
Dry Gas Meter Temperature Gauge =3°C or 5.4°F
Stack Thermocouples +1.5% of absolute temperature

All thermometers and thermocoupleas are inspected and calibrated prior to and following
cach ficld test. Regardless of usage, all thermometers and thermocouples are inspected and

recalibrated on a yearly basis.

Laboratory Equipmept. - Trigon Engin¢ering Consultants-has-a written quality assuraneeg
document that covers calibration and maintenance of laboratory equipment. This includes
calibration of each analytical balance against Class § weights. Calibration of thermometers,
barometers, and wet test meters are traceable to NIST. A copy of our quality assurance

document may be obtained by written request.
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Client

ID:704-636-7865

ww

APR 16°986

City/State

Pretest Date __rf_éf/f_s’ Cah‘brato:_ﬁ_____ Postest Date _ #¢/L2 f». Calibrator

Referance Thermometer

100.022

Y r o

8:36 Np.002 P.66

Q/séqnq A

Reference Barometer

e
600003

Omega (R) DB HH.2$ #100.023

| o e Postestﬁym—

w,.ﬂwm a‘.««iﬁm &Y

n.Fp.‘ 7;. Blt apeasa At

Omega {RY WB HH-25 #100.025

QOmega (B) DB HH 82 #100.014 21 7¢
Omega (B) WB HH-82 #100.014 7 a2/

Omega {GY DB HH-82 #100.001

Omega (G) WB HH-82 #100.901

Omega (1) DB HH-2$ #100.017

[ Omega (4) WB HH-25 #100.017

Drv Gas Meter inlevOutlet #300.035

Drv Gas Meter Inlet/Outlet #300.045

Drv Gas Meter InlevOutlet #300.067

Drv Gas Meter [aletQutlet #300.100

Dev Gag Meter Inlet/Outlet #300200

Drv Gas Meter Inlet/Qutlet #300.214

Umbilicnl Adaptor #1 #3().030 "
| Umbilieal Adaptor #2 #300.03) i
Umbilical Adaptor #3 #300.032 HF
Umbilical Adaptor #4 #300.042
Umbilical Adaptor #5 #300.043
Umbilical Adaptor #6 #300.044
LJmbilical Adaptor #7 #300,134
Umbilical Adaptor #8 #300.135
Umbifieal Adaptor #9 #300.207
Umbilical Adapror #10 #300.208
[{_Umbilical. Adaptor #11 #300216
Umbilical Adaptor #13 #300.217
Probe #2200,
_Probe #200.
Probe #200.
Probe #2300,
Probe #200.
: #200. 905~ 72 7
Pitot #200. 844 71q 14
Pitot #"00 QLS 1L 7L
e R e T T B T
Bammc:c; #600.001 2q.5% 29 ¢

Barometer #600.009

H Barometer #600.010

Barometer #600.014
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ID:704-636-7865
TYPE “S" PITOT TUBE CALIBRATION FORM

B.) If pitot tube is damaged explain under comments section.

APR 16°96

C)Z = A Siny (<0.125) and W = A Sin § (<0.03125)

ISENHBUR BRICK
- Date: 0103795
Specifications:
. A.) Pitot tube agsembly must be level,
D)a 210" and 8 <5°
) 1.D. Length al® o2 p1I* B2 ¥ & A ln.
[ndividual Pltot Tubes
t 200,009 2* 10 00 05 00 15 10 0935
R 200,049 ¥ 10 10 10 10 00 05 0940
200,002 ¥ 05 20 05 05 15 05 0942
) 200,028 ¥ 15 20 00 0S5 10 00 0981
: 200.025** 5 15 05 065 10 00 1.0 090
200054 & 10 L0 10 00 00 1.0 078
200.044 6 10 10 05 05 05 15 0955
200.038 7 03 35 05 00 15 00 0948
200030 7 05 40 10 05 10 135 0965
200085 7 20 10 10 10 10 (.0 08H
200,031 10 10 10 L5 035 13 LS 096
36164And. 35 30 05 20 15 1.0 1132
Pitot Tubes Attached to Probes
200.020 2’ 1.5 1.0 1.0 1.0 05 00 1046
200.021 2 00 10 05 05 15 05 1065
200036 2 Qs 05 10 05 15 035 0958
200.037 2' 00 25 20 45 LS5 1.0 098
200.004 3 15 00 10 15 1.0 00 0939
200005 3 05 05 05 05 05 10 o944
200.006 3 L5 05 35 25 235 00 0933
200.015 3 00 03 00 05 10 035 0936
200.016 3 03 00 05 05 00 (035 0540
200017 3 05 05 1.0 00 13 00 0938
200.007 & 10 00 25 25 15 00 096
200008 5 05 00 03 05 15 00 095
200009 & 15 10 05 05 15 00 0940
200022 &' 1.0 10 19 05 L3 035 0933
! 200,027 & 05 05 05 00 05 05 099
J 200,034 5 20 05 05 05 10 L5 0940
200024°6 00 10 00 00 10 05 0603
! 200.010 7' 05 1.6 05 03 15 05 0938
i 200.0t1 7 10 00 05 05 05 05 0938
200012 7 05 00 00 00 00 00 0540
1 200039 7T 1.0 05 05 05 00 10 083
J 200.040 7 10 03 15 10 10 15 09544
200.041 8 10 L0 05 05 1.0 10 0926
' 200.045 & 60 00 05 10 LS 00 097
’ 200.013 10 00 00 20 15 05 00 o097
200.014 10’ 0.5 00 05 00 05 00 0946

Z, in.

0.024
0.000
0.025
0.017
0.000
0.000
0.008
0.025
0.017
0.015
0.024

0.030

0.009
0.028
0.025
0.026
0.016
0.008
0.041
0.016
0.000
0.025
0.025
0.025
0.025
0.024
0.000
0.033
0.01
0.025
0.008
0.000
0.000
0.016
0.016
0.025
0.008
0.008

W, in.

0.01632
0.00820
0.00822
0.00000
0.01675
0.01361
0.02500
0.00000
0.02526

Q.01456
0.02424
0.01976

0.00000
0.00930
0.00836
0.01721
0.00000
0.00000
0.00000
0.00817
0.00820
0.00000
0.00000
0.00000
0.00000
0.00814
0.01640
0.00820
0.00526
0.00819
0.00819
0.00000
0.01634
0.02471
0.01616
0.00000
0.00000
0.00000

8:37 No.002 P.67

PA, In.

0.467
0.470
0.471
0.491
0.480
0.390
0477
0.474
0.483
0.467
0.4583

0.566

0.523
0.553
0119
0.493
0.470
0.472
0.467
0.468
0470
0469
0473
0.475
0470
0.466
0.469
0470
0.302
0.469
0.469
0.470
0.4638
0.472
0.463
0.468
0.463

-0.473

Calibrator: BLS

PB, In.

0.468
0.470
0471
0.490
0.480
0.390
0478
0.474
0.482
0.467
0.463
0.566

0.523
0.533
0.47%
0,493
0.459
0.472
0.466
0.463
0,470
0.469
0.473
0.475
0.470
0.457
0.470
0.470
0.301
0.469
0.469
0.470
0.458
0472
0.463
0.469
0.464
0.473

Comments: Pitot Tubes Required Only Minor Maintcnance - Further Calibration Not Required
300.164 = Anderson Pitot Tube Exicusion

* Water Cooled
** Inconel

E-$

Dt, in.

0371
0371
0372
0.375
0.376
0377
0.375
0.372
0372
0378
0.373
0.377

0.374
0.376
0.367
0.368
0.378
0.378
0.373
0.375
0.374
0.373
0.376
0.375
0.376
0.376
0.376
0374
0.253
0.376
0.378
0,376
0.374
0374
0.370
0376
0371
0.373
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APR 16°96

TEMPERATURE SENSOR CALIBRATION FORM

NIST REFERENCE THERMOMETER TRANSFER CALIBRATION
Toleranoe: +/- 15% of Abeolute Tomperature

Date: 01/03/95 Barometric Pressure, o, Hy: 29.290
Ambiecot Temperature, Deg. F: 68 Reference Thermomeoter No.: 100,023
Calibrated By: JCC Rel. Thermometer Serial No.: 2890
NIST Reference Translec Temperature
Thermocouple Reference Thermometer Instrument Difference
ID No. Polnt Source Temperature Temperature Calculation
Degress F Degrees F Percent, %
=30 to 120 Deg. F Thermometer Serlal Number 97133
100.022 1 Water Bath 43 43 0.00
2 Watcr Bath (14 6% 0.19
3 Waler Bath 114 113 0.17
«5 1o 400 Deg. C Thermometer Serlal Number U38717
100.024 i Water Bath 43 6 Deg.C 0.04
2 Water Bath 69 21 Deg.C -0.15
3 Water Bath 114 46 Deg.C 0.14
4320 to 2500 Deg. F Omega HIIS2 Pyrometer Serlal Number 70JY00149
100.001 1 Wator Bath 43 42 0.20
2 Water Bath 69 68 0.19
3 Water Bath 114 114 0.00
+320 to 2500 Deg. F Omegn HHE2 Pyrometer Serlal Number 72JY0306
100.010 1 Waler Bath 43 43 0.00
2 Water Bath 69 68 0.1%
3 Walter Bath 114 114 Q.00
=120 to 2000 Deg. F Omega IH25 Pyromcter Serlal Number T-98180
100,017 1 Water Bath 43 43 0.00
2 Water Bath 69 69 0.00
3 Warer Bath 114 114 0.00
-120 to 2000 Deg. F Omega HH25 Pyrometer Serlal Number T+124997
100.025 1 Water Bath 43 42 0.20
2 Water Bath 69 68 .19
3 Water Bath 114 114 0.00
25 to 1128 Deg. € Thermolyne 1400 Pyrometor Serlal Numbder 746940350456
600.015 1 Mulfle Furnace 80 Deg. F 27 Deg.C -0.11
2 Muffle Furnace 9 Deg.F 35 Deg. C 018
3 Mutlle Furnace 118 Deg.F 48 Deg.C 0.07
4 Muffle Furnace 106 Deg.C* 105 Deg.C 0.26
5 Mulfle Furnace 210 Deg.C° 211 Deg.C ©.21
6 Muffle Furnace M8 Deg.C* 350 Deg.C 032

*Used 100,024 Thermometer Seclal Number U38717 as Relerence Thermometer

Source = Typo of calibration system used.

Temperature Differcnce Calculation:

(Ref. Temap. Deg, F + 460) - (Test Terp. Dog. F + 460)

- X 100 w <1,5%

Ref. Ternp. Deg. F + 460

Ll
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TEMPERATURE SENSOR CALIBRATION FORM

THERMOCOUPLES
Tolerance: +/- 1.5% of Absolute Ternperature

Date: 01/03/95 Barometric Pressure, In, Hy: 29.290
Ambient Temperature, Deg. F: 68 Refercnoc Thermometer No.: 100.022
Calibrated By: Jcc Reference Thermomerter No.: 100,024
Relerance Thermocouple Temparaturs
Thermocouple  Reference Thermometer Potenti gmeter Diffsrence
ID No. Point Source. Temperature Temperature Caleulatlon
Degrees F Degrees ¥ Percent, %
Owega HH-25 Dry Bulb - Red Team
100,028 1 Water Bath 53 33 0.00
2 Water Bath 156 156 0.00
3 Qil Bath 270 270 0.00
Omega HiI-25 Wot Bulb - Red Team
100.025 H Water Bath 55 36 -0.19
2 Water Bath 146 146 0.00
3 Oil Bath 208 208 0.00
Omega HH.82 Dry Bulb - Blue Tanm
100.014 1 Water Bath 53 3 0.00
2 Wetcr Bath 156 158 0.1%
3 Oil Bath 270 270 0.00
Owega HH-82 Wet Bully « Blue Team
100.014 1 Water Bath 35 56 0.18
2 Water Bath 146 145 0.17
3 Oil Baib 208 208 0.00
Omega HH-82 Dry Bulb « Green Team '
100.001 1 Water Bath 53 53 0.00
2 Water Bath 156 156 0.00
3 Oil Bath 270 2N -0.14
Omega HH-82 Wet Bulb - Green Team
100.001 1 Water Bath 55 36 -0.19
2 Water Bath 146 146 0.00
3 Qi Bath 208 207 0.13
Omega HH-25 Dry Bulb
100.017 1 Water Bath 53 53 0.00
2 Wator Bath 156 155 0.16
: 3 Oil Bath 270 270 0.00
Omega HH+25 Wet Bulb
100.017 1 Water Bash 35 36 -0.19
2 Water Bath 146 146 0.00
3 Oil Bath 208 208 0.00

Source = Type of calibration syster used.

Temperature Difference Caleulation:

(Ref, Temp, Deg. F + 460) - (Test Temp, Deg. P + 460)
X 100~ <1.5%

Ref. Temp. Deg. F + 460

8:38 No.002 P.69
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TEMPERATURE SENSOR CALIBRATION FORM
THERMOCOUPLES
Tolcrance: +/- 1.5% of Absolute Temperstute
Date: 0L/03/95 Barometrio Pressure, [n. Hy: 290
Ambicot Temperature, Dog. F: 68 Refetence Thermometer Noo: 100.022
Calibrated By: jce Relerence Thermometer No.: 100.017
Reference Thermocouple Temperature
Thermocouple Reference Thermometer Poteatiometer Difference
- ID No. Polnt Source Temperature Tempersture Calculation
. Degrees ¥ Degrees F Percent, %
: 2 Pilot Tube
200.019 1, Waser Bath 63 70 ET
= 2:  Water Bath 161 161 0.00
3 ©Oil Bath nes n7 013
3" Piwt Tube
200.049 1 Water Bath 74 " 0.00
2 Water Bath 154 155 -0.16
3 Oil Bath 38 I 0.50
4* Pitot Tube
200.002 1 Water Bath 62 63 0.19
Watcr Bath 159 159 0.00
3 Ol Bath 304 306 -0.26
4 Pliot Tube
200028 1 Water Barh 62 63 0.19
Water Bath 154 154 0.00
3 Qil Bath i 2 0.3
5 Pitot Tube
200,025 1 Water Bath 62 64 038
2 Water Bath 161 160 ] 0.16
3 Oil Batb k74 32 0.13
§' Pitod Tube
200.003 1 Water Bath 69 70 -0.19
Water Bath 152 153 0.16
3 Qil Bath L H Ly -0.64
§' Pliot Tube
200.044 1 Water Bath 62 61 0.19
- 2 Water Bath 15¢ 158 0.16
3 Oil Bath o 305 052
7 Pltot Tube
. 200,038 1 Water Bath 62 64 038
’ 2 Water Bath 159 159 0.00
P 3 Ofl Bath 3y - ns .24
# Pitot Tube
- 200,030 H Water Bath 62 63 0,19
2 Water Bath 160 160 ‘ 0.00
" 3 Oil Bath 316 321 -0.64
. 10" Pitot Tube
200,031 i Water Bath 62 63 £0.19
' 2 Water Bath 16t 161 0.00
3 Oil Bath 341 344 -037
! Source » Type of calibration tystare used,
Tempervture Diff srence Calculston: -
(Ref. Temp. Dog. F + 460) - (Test Temp. Dog. F + 450§
' X 1W00= <159
Ref, Temp. Deg. F + 460
E-8
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REPORT OF CALIBRATION

LIQUID-IN-GLASS-THERMOMETER

CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO CAT 1002-3FC S/N-2890
RANGE: +30 TO +124 DEGREES F IN 0.2 DEGREE GRADUATICNS.

THERMOMETER CORRECTION
READING {ITS-90)**

31.94 F 0.06 F
40.00 0.00
60.00 0.00
100.400 0.06
120,00 0.00

«% rLL TEMPERATURES IN THIS FZZ0RT ARE SASED ON THE INTERNATIONALI
TEMPERATURE SCALE OF 1990 (ITS-90) PUBLISHED IN THE METROLGIA 27,

NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATICNAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77, AND NBS MONOGRAPH 174.

FOR A DISCUSION OF ACCURACTES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 250-23.

IF RO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW,

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM., THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD

RESULT.

CONTINUED

TEST NUMBER: 145873

DATE: 03/29/94 .
STANDARD SERIAL NO. 128239

NIST IDENTIFICATION NO. 88024

E-9
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REPORT OF CALIBRATION
LIQUID-IN-GLASS-THERMOMETER

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE-POINT READING, TAKEN
AFTER EXPOSURE FOR NOT LESS THAN 3 DAYS TO A TEMPERATURE OQOF ABOUT 20
DEGREES C (70 DEGREES F) IS 31.94 DEGREES F. IF THE ICE-POINT READING

IS FOUND TO BE HIGHER (OR LOWER) THAN STATED, ALL QTHER READINGS WILL

BE HIGHER (OR LOWER)} TO THE SAME EXTENT. IF THE THERMOMETER IS USED

AT A GIVEN TEMPERATURE SHORTLY AFTER BEING HEATED TO A HIGHER TEMPERATURE.
AN ERROR OF 0.01 DEGREES OR LESS, FOR EACH 10 DEGREE DIFFERENCE BETWEEN
THE TWO TEMPERATURES, MAY BE INTRODUCED. THE TABULATED CORRECTIONS APPLY
IF THE THERMOMETER. IS USED IN THE UPRIGHT POSITION; IF USED IN A HORIZONTAL
POSITION, THE INDICATIONS MAY BE A FEW HUNDREDTHS OF A DEGREE HMIGHER.

TEST NUMBER: 145875

DATE: 03/29/94 '
DATE: 03/29790 oaans udWL A

NIST IDENTIFICATION HO, 88024 e
Charles Tang-Nian
QUALITY CONTROL MANAGER

E-10
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Mateocrological Instruments
. Pressure Gauges
—

NATIONAL WEATHER SERVICE TYPE
MERCURIAL BAROMETERS

Usabie up to 900 metres (3,000 feet)

Tre Natonal wWeaiher Service jyce barometar is PRINCO'S highest
grace mercurial barcmarar. It is used by weather sarvices and
airports the werld ovar, The glass tube hag a vniform insida
diameter of 7 mm for constant cacillary depression throughout the
lergin of the scale, Scales ara 53 at the factory by comparison
with a Derometer certified by na Natlonal Buraau of Standards, and
read ihe local pressure without the nacessity of correcting for
canillary deprassion. The verrier can be smoothly and precisaly sat
by means of a rack and pinicn ¢iva, controliec by a knurled
aciusting knob. White plasiie backgreunds on the mounting panal
tfaclliiate cbservation of the Forin lype cistern and mercury ¢olumn,
The veraier has a sighting ecge, front and rezar, to avoid parallax,

A susgension bracke! ang an acjusiatla ring clamp for the cistern
hole the barcmetar firmly in the vertical gositich on the mounting
panal, A dual seale Calsius/Fanranhait tharmomelsr with a - 25 (o
50°C/=10 1o 120°F rarge incicaiss the proper temperature to ba
used for temperature corractions. An insiructicn baooklat with
informetion for undersianciag anc srcoer usa of the baromater is
supclied with each instrument. Comglete corraclion tables for
temgeraturg anc gravity are incluces.

This baromeatler Is accurate to = 5.3 mb, 0.2 mm. ar 0.01 inch of
marcury when carefully sat anc read, and aiter tempecature and
gravily corractions nave besn acclied. For greatest acsuracy a
Cenificata of Calibration may be obtained anc the ¢orrection
contained tharein also appliad, Each National Weather Service
barometar has a sedial numbaer.

The rugged consiruction of the Narfional Weather Sarvice type
barometar is such that it can be shipced safaely by United Paccel
Servica or axpress. The kidskin bag, in the Fortin lype reservolr,
dampens mercury ¢olymn osciflaticns duning shiprent The lower
part of the glass fube is nasrowed down to minimize mercury

weight, and'is protected by foar cushions, thus offering added
resistance o damage curing shicment, The cistern may be opaned

in the fiald for cleaning of the cisiern glass and cistern mercury. The
barometer contains approximately 330 grams (1.5 pounds) of marcury
total, it is shipped complately assembled, fillad with marcury and
reacy lo use. Mounting panel! dimeangions are 19 x 76 x 1072 mm
(3/4 x 3 x 42 Inches}. The shigeing weight is § kg (11 pounds) and box
dimensions are 235 x 250 x 1197 mm (9 x 10 x &7 inghes). '

Catalog Number Scales

—-3» 453 inch and milllmetre
4538 inch and millibar
45IMB millibar and millimatre

E-1
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NATIONAL SPECIALTY GASES
630 UNITED DRIVE

DURHAM, NC 27718
{919)544-3772"

CERTIFICATE OF ANALYSIS-EPA PRO’I’OOOL .MDCI‘URES

REFERENCE & 58-32778 CYLINDER ¢LL572 CYL. PRESSURE 2000PSIG
EXPIRATION DATE: 72787 LAST ANALYSIB DATE.'II27/94
CUSTOMER; NATIONAL WELDERS - P.O4

CHARLOTTE, NC
METHOD: ANALYZED ACCORDING TO EPA 'IRACEABH..I'I'Y PROTOCOL FOR AS8AY AND CERTIFICATION

OF GASEOUS CALIBRATION STANDARDS-SEPTEMBER 1998:G-1

STANDARD: INSTRUMENT'BECKMAN NDIR
SRM & 16802 MODEL #:B80A

CYL #: FF33964 SERIAL 2000172

CONC.: 477.0PPM LAST CAL.:7184

COMPONENT: CO COMPONENT:

MEAN CONGC:  154PPM MEAN CONC:
REPLICATE CONC. REPLICATE CONC.
DATE:7/20/94 DATE:727/84 DATE: DATE:
154PPM 184PPM

158PPM 158PPM

154PTM 164PPM

BALANCE QAS:{2
REPLICATE DATA COMPONENT:C()
DATE: 7/20%94 DATE:7/27/94

2 0 R - - 2 0 R
R 4258 2 . R 4258 Z
c

Z 0 C . \ 2 0
REPLICATE DATA COMPONENT:

DATE: DATE:
' z

R
Z

COMPONENT;

c Z
C "R
R z

Z=ZERQ C=CANDIDATE R-REFERENCE

ANALYST-L “_f/-/;,t//ﬂ APPROVED BY: me gowt

mmm AQCURATELTTRL mnwmmmzmmmmmwmmmmm viIxrIrroxt
HAS BN MAnE 70 DETESOMINE (RJECTIVELY, THE INPOIMATION XEQUESTED,; BOWEVER, IN OIMESTION WITH ITY KEMNDZEING (I THIS EEFCY, Marucndal,
mmmnummmmwmmmmmmmm-
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_ NATIONAL SPECIALTY GASES
° 6830 UNITED DRIVE
DURHAM, NC 27713
(819)544-3772
CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES
REFERENCE #: 88-32779 CYLINDER #1138029 CYL. PRESSURE:2000PSIG
EXPIRATION DATE: TR LAST ANALYSIE DATE:7/27/84
OUSTOMER: NATIONAL WELDERS P.O#

CHARLOTTE, NC
METHOD: ANALYZED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY AND CERTIFICATION

OF CASEOUS CALYBRATION STANDARDS-SEPTEMBER 1993:G-1

STANDARD: INSTRUMENT:BECKMAN NDIR
ERM # 1680R MODEL #:880A
CYL #: FF83954 SERIAL #:2000172
CONC.: 477.0PPM LAST CAL :7/1/9¢
COMPONENT: €O COMPONENT: COMPONENT:
. MEAN CONC: 801PPM MEAN CONC: MEAN CONG:
REBLICATE CONC. REPLICATE CONC. REPLICATE OONC.
DATE:7/20/8¢ DATEA/2784 DATE: DATE: DATE: DATE:
S02PPM S01PPM
301FPM 300PPM
302PPM 301PPNM
BALANCE GAGMT2
REPLICATE DATA COMPONENT:CO
DATE: TR0/04 DATE: /2154
z 0 R @252 C 269.2 2 o R Q52 ¢ 268.8
R 4253 % [+ C 268.4 R 4263 Z Q¢ C 267.5
pA 0- c 26%3. R 425.3 z 0 ¢ 2684 R 425.4
REPLICATE DATA COMPONENT:
DATE: DATE:
. z R c z R c
R 2 c R pA c
B z c R g c R
- REPLICATE DATA COMPONENT:
! DATE: DATE:
') z R c .' z R C
R z c R Z c
\ Z c R Z c R

?\o C=CANDIDATE R=REFERENCE

1 mmv%/ﬁd,_f APPROVED BY: ot Are

TR FYPORT FLAITD AGCTRATEUY THE KRG TH O0 THE DN VESTI GATION M AT TR0 T8 MaTPRLLL SLIEWTTTED 7O THE ARALYTICAL LABGRATONT,
EAS Wt ATy ¥0 DETEXMINE ORTECTYELY, TRE memmmwmmmwmmmm
mmmnﬂmwmmwmmmmmm
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APPENDIX F

REFERENCE MEASUREMENT SYSTEM PERFORMANCE RESULTS

ar

P-i




LY A

ISENHOUR BRICK ID:704-636-7865 APR 16°'96 8:42 Ne.002 P.77

- Interference Response Test

Analyzer Name___Fuj| Mode] 3300A  Span_0 - 20% I
h Serial Number, N3P1224T Date_02/01/95
E Gas Type C<:uwen;’:ilc:1l== O, Analyzer % of
Response - - " Span
I com, 600 ppm 0.0 % 0.0 %
i} | nom, 524.1 ppm 0.0 % 0.0 %
SO, 241 ppm 0.0 % 0.0 %
OUN, 21.8% 0.0 % 0.0 %
Sum 0.0 % 0.0 %
Not to Exceed 0.4 % 20%

United States Environmental Protection Agency(US EPA) reference method 3A of 40 CFR
60 Appendix A states that an interference response test of the analyzer be conducted prior
to its initial use in the field and that this test must be in accordance with section 5.4 of EPA
Method 20. Section 5.4 states that the sum of the interference responses, in concentration
units, must be less than 2% of the analyzer span, Therefore the sum of the interference

responses for the Fuji CO, analyzer must be less than 2% of 20.
% of Span = (Analyzer Response/Instrument Span) x 100

Example:
% of Span = (0.0/20) x 100 = 0.0%

Test Procedure

! Trigon followed California Analyticel Instruments suggested set-up and calibration
‘ procedures for the Fuji analyzer before conducting the interference tests. After these
procedures were completed, US EPA Certified Protocol I Gases for NO, CO, O, and SO,
. as listed above, were injected into the analyzer system and the interference responses (any
4 deviation from a 0.0% reading) were recorded.

F-2
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ok IS@NHDUR BRICK ID:704-636-7865

. Interference Response Tast
Fuji Modet 3300A CO2 Analyzer

r-
Data: 02/01/95 Span: 20

Gas Concentration Tima Response

S02 241ppm 1400 0.0
1401 0.0

1402 0.0

: 1403 0.0

© 1404 0.0

NO 524.1ppm 1405 0.0
1406 ¢.0

1407 0.0

1408 0.0

1409 0.0

1410 0.0

o2 21.8% 1411 0.0
1412 0.0

1413 0.0

1414 00

1415 0.0

1416 0.0

CO &00ppm 1417 0.0
‘ 1418 0.0

1419 0.0

1420 0.0

1421 o

L 1422 0.0

L

F3 TRIGON
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Interference Response Test

Analyzer Name__ Tecledyne MAX § Span_Q-25%
Serial Number, 131662 Date_02/10/98

oy T

PR e e et T e
. v, AL N e

. G u:w T, S A - ¥

- T e et £

- CO/N,

NO/N, 524.1 ppm 0.0 % 1 0.0%
SOUN, 241 ppm 0.1 % 0.4 %
CO2IN, 9.99% 0.0 % 0.0 %
e T 0.1 % 0.4 %
Not o Exceed 05% | 20% |

United States Environmental Protection Agency(US EPA) reference method 3A of 40 CFR
60 Appendix A states that an interference response test of the analyzer be conducted prior
to its initial use in the field and that this test must be in accordance with section 5.4 of EPA
Method 20. Section 5.4 states that the sum of the interferénce responses, in concentration
units, must be less than 2% of the analyzer span. Therefore the sum of the interference
responses for the Teledyne Max 5 must be lesy than 2% of 25,

% of Span = (Analyzer Response/Instrument Span) x 100

Example:
% of Span = (0.1/25) x 100 = 0.4%

Test Procedure

Trigon followed Teledyne's suggested set-up and catibration procedures for the Max 5
analyzer before conducting the interference tests. After these procedures were completed,
US EPA Certified Protocol I Gases for NO, CO, CO, and SO, as listed above, were
injected into the analyzer system and the interference responses (any deviation from a 0.0%
reading) were recorded.
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