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NEBRASKA PACKAGE BOILER
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1.0 INTRODUCTI

1.1 SUMMARY OF TEST PROGRAM

Kimberly-Clark Corporation (Kimberly-Clark) has been authorized to construct and
temporarily operate a steam boiler in conjunction with proposed expansion plans, at the Neenah
Paper Mill facility in Neenah, Wisconsin. A site location map may be found presented in Figure
{-1 of this report. The steam boiler is subject to New Source Performance Standards (NSPS)
under United States Environmental Protection Agency (USEPA) codified in 40 CFR, Part 60,
Subpart Db, Standards of Performance for Industrial-Institutional Steam Generating Units, and
Wisconsin s. NR 440.205. The NSPS Subpart Db regulations cover facilities with steam
generating units that commenced construction, modification, or reconstruction after June 19,
1984, and that have a heat input capacity of greater than 29 megawatts (MW) or 100 million
British thermal units per hour (mmBtw/hr). The operating permit is pending the outcome of the
compliance demonstration test performed on May 25 and 26, 1994. The steam boiler was
operated in conformity with the emission limits, monitoring, record keeping, reporting
requirements, and specific conditions set forth in the permit to construct, as issued by the
Wisconsin Department of Natural Resources (WDNR), March 9, 1993. In accordance with NR
439.07 a compliance emission test plan was submitted to the WDNR, prior to the

commencement of the compliance test program.

Simultaneous measurements were conducted at the outlet of the Nebraska boiler operated
at the Neenah Paper Mill during the compliance test program. The parameters measured during
the program were particulate matter, opacity, oxides of nitrogen (NO,), and flow rate

monitoring.
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The remainder of this report is devoted to the compliance demonstration for the Nebraska
Package Boiler that is operated by Kimberly-Clark Corporation. The document is composed of
five sections. Section 2 provides a discussion of the plant and sampling location descriptions.
Section 3 presents a summary and discussion of the test program results. The sampling and
analytical procedures utilized for the compliance demonstration are given in Section 4. The last

section, Section 5, summarizes the Quality Assurance and Quality Control activities performed

during the compliance demonstration.

1.2 KEY PERSONNEL

The field sampling portion of the program was performed on May 25 and 26, 1994. The
Geraghty & Miller field test crew consisted of Mr. Frank Paolo, Designer; Mr. Gerry Tumbali,
Staff Engineer I; Mr. Michael Bowling, Scientist II; and Mr. Keith Marquardt, Scientist II. The
test program quantified total suspended particulate matter (TSP) and visual emissions (VE)
concentrations for the Nebraska Package Boiler outlet. The test program further determined

oxides of nitrogen (NO,) from the boiler exhaust.
The key personnel who coordinated the test program and their phone numbers are:

J Michael Weiner, G&M Project Manager (414) 277-6229

] Gerry Tumbali, G&M Technical Coordinator (414) 276-7742
. Frank Paolo, G&M Field Test Coordinator (412) 826-3636
J Mike Bowling, G&M CEM Operator (919) 544-4535
. Craig O’Keefe, KCC Plant Contact (414) 721-2000
. Robert Waldron, KCC Plant Boiler Supervisor (414) 721-3615

. John McKinnon, KCC Corporate Technical Contact (404) 587-7067



2.0 PLANT AND SAMPLING LOCATION DESCRIPTIONS

2.1 PROCESS DESCRIPTION AND OPERATION

The source to be operated at the Neenah Paper Mill site is a Nebraska D-frame package
boiler equipped with 2 Coen DAF low-NO, burner, and an economizer. The boiler does not
employ staged combustion, nor does the boiler employ flue gas recirculation for NO, control.
: The.sourcé has been identified by Kimberly-Clark as Process (Boiler) #B23 and Stack #513. The
boiler has a steaming capacity of 120,000 pounds per hour (lb/hr‘),"with a maximum fuel input
rate of 143 mmBtu/hr when firing natural gas and 137 mmBtu/hr when firing distillate fuel oil.
The steam boiler will normally fire natural gas, and will use low sulfur distillate oil for back-up
fuel. In accordance with Wisconsin s. 144.394(3), the applicable limitation for SO, content in
the distillate fuel is 0.50 percent. Kimbe'rly-Clark has optioned to fire a low sulfur content (1éss

than 0.311 percent) distillate oil, to ensure compliance with the SO, ambient air quality standards

_under s. 144.394(3).

The boiler has also been ecjuipped with an on-line combustion control monitor for
steaming rate and flue gas oxygen concentration. Oxygen content of the flue gas was analyzed
for combustion control utilizing a Rosemont Model 3001NF Oxygen Analyzer with auto-
calibration and-a 3-foot probe. The boiler will be controlled using a Rosemont Distributed
Control System (DCS). The DCS was also used to track and record data to generate monitoring

reports for submittal to the WDNR for the required emissions monitoring.
2.2 FLUE GAS SAMPLING LOCATIONS

The Kimberly-Clark Corporation steam boiler sampling was conducted on the 54-inch
diameter exhaust duct of the steam boiler through two 90-degree opposed sampling ports
utilizing 12 traverse points (6 per port). The stack configuration may be found presented in
Figures 2-1 and 2-2 of this report. Sample ports met the USEPA criteria of eight duct diameters
downstream and 2 duct diameters upstream from any flow disturbances. Traverse point selection

was made in accordance with USEPA Method 1. Velocity profiles were obtained before testing
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and near the middle of each sampling run, and once again at the conclusion of the test series.
A minimum of three nominal 72-minute test runs were performed to establish the particulate
matter, opacity, and NO, emission rates while firing natural gas, and an additional three test runs

were performed while firing distillate oil.

A slip stream of the flue gas was extracted from the stack for the Geraghty & Miller
temporary continuous emissions monitoring by means of a probe and filtering system. The gas
stream was then transported through a heat-traced teflon line to a microprocessor-controlled
condenser which reduced the temperature of the gas stream, condensing out most of the moisture
in the gas. The moisture was continuously removed from the condenser by means of a
peristaltic metering pump. The dry gas stream then passed through a flow control valve and the
" pump. Immediately after the pump, a fraction of the stream was drawn off by the two analyzers
and the remainder exhausted to the atmosphere through a calibrated orifice which was monitored
with a magnehelic pressure gauge equipped with a minimum-activated alarm system. Both the
NO, analyzer and the oxygen analyzer were equipped with their own pumps which drew the
appropriate gas required for proper operation. With this flow scheme, each analyzer’s flow

system inlet pressure was independent of the changing pressure across the particulate filter.

As long as some flow was maintained through the exhaust vent, the analyzers were
assured of "seeing” an unbiased representative dry particulate-frec gas sample at ambient
pressure and temperature. If the flow was reduced below the needs of the two analyzers, the
alarm on the magnehelic would have been activated to alert the system operator that some type

of corrective action was required on the sample conditioning and transport system.



3.0 SUMMARY AND DISCUSSION OF TEST RESULTS

3.1 OBJECTIVES AND TEST MATRIX

The purpose of the test program was to determine the compliance status for the Nebraska

Boiler operating permit.
The specific objectives were:

. Measure the emission rates of PM, CPM, VE, O,, CO,, CO, and NOy at the
Nebraska Boiler outlet locations.

o Determine compliance status with PM permit limitations
o Determine compliance status with VE permit limitations
U Determine compliance status with NO, permit limitations

The sampling test matrix may be found summarized in Tables 3-1 and 3-2 for the gas-

fired and oil-fired runs, respectively.
3.2 FIELD TEST CHANGES AND PROBLEMS

The only field test changes or problems encountered during the compliance test program
were a rescheduling of the original set of compliance tests. The original compliance tests were
slated to be performed on May 11 and 12, 1994, but due to boiler operational problems at the
maximum steaming rate of 120,000 1b/hr, the tests were rescheduled for a later date. The
WDNR was made aware of the operational problems and agreed to the rescheduling. There

were no other field test changes or problems encountered during the compliance test program.



3.3 PRESENTATION OF RESULTS

This section address each of the specific objectives and presents a summary of the results

in tabular form, along with a discussion of the data.

3.3.1 Flow Rates, Temperature, And Moisture

To determine mass emission rates, flow rate is an important component. In this test
program, two separate trains provided simultaneous measurements of velocities, temperatures,

and moisture contents. Table 3-2 summarizes the flow rate data. Method 3A data for O, and

CO, are also included in this table.
The following observations were made:

J The temperature measurements of the Nebraska Package Boiler outlet compare

to within +2°F of each other.

. The moisture contents of the Nebraska Package Boiler outlet compare to within
+1 percent moisture of each other, except for Run G-1 which was within +2

percent moisture of the other runs.

e The flow rate from MS5/WI-%, and all three runs from the gas and oil-fired
particulate runs agree within +3 when compared to flow rates from the

corresponding runs.

Based on the above observations, the average flow rates as shown in Table 3-3 are
considered to provide the best data and, therefore, were used to calculate the mass emission

rates.
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3,3.2 Particulate Matter Emissions

Stack conditions, TSP concentrations, and mass emission rates for the test program are
summarized in Table 3-4 and 3-5 for the gas-fired runs and oil-fired runs, respectively. The
particulate matter concentrations are reported in grains per dry standard cubic feet (gr/DSCF)
and mass emission rates as pounds per hour (Ib/hr). Results are also provided in the F-factor
' emission rate unit of Ib NO/mmBtu. Gas flow rates are presented in units of actual cubic feet
per minute (ACFM) at prevailing stack conditions, as well as in dry standard cubic feet per
minute (DSCFM), referenced to conditions of 29.92-inches mercury (Hg) and 68" Fahrenheit
(F) on a dry basis. DSCFM flow rates -were utilized in calculating emission rates for all
constituents. Equations and sample calculations may be found presented in Appendix A of this
report. Gas sample volumes ranged from 66 to 69 ft for the TSP sampling trains on a dry
standard basis. Particulate concentrations averaged 0.0007 gr/DSCF during Gas-fired Runs 1
through 3, and 0.0014 gr/DSCF during oil-fired Runs 1 through 3. Particulate mass emission
rates averaged 0.16 and 0.36 Ib/hr, or 0.0009 and 0.0019 1b/mmBtu, for the gas-fired and oil-
fired runs, respectively. All test runs were within the acceptable (90 percent to 110 percent)

isokinetic criteria. Particulate matter measurement data and field data sheets may be found in

Appendix B

3.3.3 Visual Opacity Emissions

Visual opacity measurement data may be found in Appendix C along with further details
of the measurements. There were no visual readings over 0 percent during any of the three 1-

hour measurement periods for either gas-fired or oil-fired runs.

3.3.4_NO. Emissions Monitoring

The results of the parametric analysis will be summarized in a test report to be published
by Geraghty & Miller’s Air Quality Services as the basis for the NO, alternate monitoring plan.

Results of the 30-day performance test consisted of seven hundred-twenty (720) 1-hour averages
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for NO, concentrations averaged over the 30-day period and reported. The 30-day average NO,
concentrations were 72.3 ppm.. The 30-day average NO, emission factor in terms of Ib
NO/mmBtu was 0.103 Ib NOx/mmBtu. The 30-day performance test demonstrated that the
boiler was in compliance with the NO, New Source Performance Standard (NSP? of 0.20

Ib/mmBtu. M&yl//777‘-‘ Une. /



4.0 SAMPLING AND ANALYTICAL PROCEDURES

4.1 TEST METHODS

The basic framework for flow rate and moisture testing utilized promulgated USEPA
Methods 1, 2, 3 and 4. These standard test procedures are reproduced in their entirety in 40

CER, Part 60, Appendix A.

The testing procedures outlined here are based on the best available infonnatidn with
regard to process conditions and the test site. Concurrent with each test run, pertinent operating
data including process steam rates, and oxygen concentrations from process monitors,
temperature, and any other pertinent parameters were recorded. In the event of any process
upsets, testing was temporarily halted and restarted upon achievement of previous process rate
levels and operating parameters. Should process variations or site specific requirements dictate
that procedures be modified, changes were made in the field accordingly to ensure data of
sufficient accuracy. The approval of the WDNR source test observer was solicited in the field

for any modifications to the previously submitted protocol.

4.1.1 Flow Rate, Moisture, and Particulate Matter

USEPA Method 1 was utilized in the selection of traverse points for the boiler exhaust
source test location. During the compliance test program 12 traverse points were utilized for
each of two 90-degree opposed ports. USEPA Method 2 was followed for the determination of
gas velocity and volummetric flow rate. This procedure utilized an S-type pitot tube and
inclined manometer for determination of stack-gas velocity head. USEPA Method 2 was
incorporated as part of the USEPA Method 5 particulate matter test run.

USEPA Method 3A was utilized for determination of stack-gas molecular weight.
Continuous emission monitors (CEMs) were employed at stack sampling location to determine
the percent by volume of CO, and O, in the gas. In conjunction with the CO, and O,
determinations, Nitrogen (N,) was determined by difference. USEPA Method 10A was utilized
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to continuously measure CO concentrations. An Infrared Industries, Inc., Model IR-702
nondispersive infrared (NDIR) gas analyzer, or equivalent, was used to measure the CO, and
CO concentrations.  An Infrared Industries, Inc., Model IR-2200 zirconium oxide cell O,
analyzer, or equivalent, was utilized to measure flue gas O, concentrations.  Oxygen
differentially diffuses through the membrane at a rate proportional to its partial pressure. Once

in the cell, the oxygen is electrochemically consumed generating a current proportional to the

‘oxygen content in the sample gas stream. - The signal is amplified by the operational amphﬁer :

in the analyzer which in turn produces a stable analog output proportional to the oxygen content
of the gas. The fuel cell is temperature compensated and is highly insulated to prevent

temperature changes which are too rapid for the compensation system.

The analog outputs of each analyzer were connected to a multichannel strip chart
recorder, the range of which was adjusted to the selected range of the analyzers. The output
was also connected to a Keithley Metrabyte Corporation Model DAS8-AO data acquisition board
and Laboratory Notebook/XE Version 7.20.4 for Windows 3.1 data logging software. The data
logger was programmed to calculate and store 15-minute averages, i addition 30-minute and
1-hour averages were collected. The data was stored in standard ASCII format data files which
could be directly manipulated by LOTUS 1-2-3, or BASIC programs. The redundancy of the
data acqu1smor1 system insured 100 percent data recovery. The unit was calibrated (including

zero and span checks) before testing unless calibration checks show drift above accepted limits

as stated in the method.

In addition, Geraghty & Miller utilized the above mentioned CEMs in order to verify
proper operation and calibration of the Kimberly-Clark’s combustion control O, analyzer to
ensure the boiler O, analyzer will yield acceptable data during the operation of the boiler. A
certification of the boiler O, analyzer was performed in accordance with the quality assurance
and calibration criteria presented in 40 CFR Part €0, Appendix B, Performance Specification
Methods 3, 4 and 6.
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USEPA Method 4 outlines a procedure for determination of moisture content of the stack
gas. Pretest moisture determinations was performed for the compliance testing programs.

Actual moisture determination was performed during each USEPA Method 5 test run.

To determine compliance with the 0.10 pounds of particulate matter per million British
thermal units ({b PM/mmBtu) emission limitation contained in s. NR 440.205(4)(b), USEPA
Method 5 was utilized for the determination of particulate matter concentration in the designated
source. The nominal 12 traverse points selected in accordance with USEPA Method 1 were
isokinetically sampled for 12 minutes each, resulting in a minimum 72-minute test runs. A
minimum of 60 dry standard cubic feet (DSCF) sample volume was collected during each of the
72 -minute test run. An isokinetic ratio criteria of 90 to 110 percent was met for all acceptable
particulate matter runs. Following WDNR guidelines, the total particulate matter catch included
both front-half and filterable back-half fractions. Particulate matter results are provided in
concentration units of grains per dry standard cubic foot (gr/DSCF), and mass emission rates
in units of pounds per hour (Ib/hr) and 1b PM/mmBtu. Three individual test runs were
performed during the field investigation for each fuel type resulting in a total of six tests. In
order to determine compliance with the emission limitation, the arithmetic mean of the results
of all the repetitions apply. Three repetitions were used unless there was 2 forced shut-down
of the process, a production cycle is shortened, an interruption of the test due to bad weather,

an accidental loss of the sample, or other circumstances out of the control of the tester.

4.1.2 Visual Emissions Determination

To determine compliance with the 20 percent opacity emission limitation contained in s.
NR 431.05, a certified opacity reader observed and evaluated any visible particulate matter
emissions generated during boiler operations concurrent with other sarnpling activities, while
both natural gas and distillate oil were being fired. The visual emissions observer certification
is included in Appendix C of this report. USEPA Method 9 outlines a procedure for the visual
determination of opacity emissions from stationary sources. Opacity measurements were visibly

taken at a frequency of one reading every 15 seconds continuously for 1 hour, for a total of 240



4-4

readings. The opacity or "smoke" reading was performed by a certified "smoke" reader in
conjunction with the USEPA Method 5 TSP sampling schedule. Visual emissions monitoring
data was synchronized with TSP sampling and boiler process parameters to assure representative

sampling and to facilitate an emission result comparison with process parameters.

The opacity determination procedures followed applicable sections of USEPA Method
9 published in 40 CFR 60, Appendix A. Visual emission observations were conducted for a
nominal 1-hour period, one observation period for each of three particulate test runs. A certified

opacity observer performed the following tasks throughout testing activities:

Stood at a distance sufficient to provide a clear view of any emissions with the

sun oriented in the 140-degree sector to his back.
o Maintained a line of vision approximately perpendicular to the plume direction.

° Observed the plume at the point of greatest opacity, at the point where condensed

water vapor is not present (attached or detached steam plumes).
. Observed the plume momentarily at 15-second intervals.

o Recorded the time, estimated distance, approximated wind direction, sketched the

observer's position, and described the sky condition on a field data sheet.
o Recorded observations to the nearest 5 percent.
o Performed continuous sets of 15-second observations whenever a plume was

observed for a nominal 6-minute period, resulting in the minimum 24

observations per period.



4.1.3 NO. Monitoring

To determine compliance with the 0.20 Ib NO/mmBtu emission limitation contained in

s. NR 440.205(5) and (6), a CEM was used to measure the concentration of NO, at the source.
Real-time analysis for total NO, was performed using 2 Thermo Environmental Model 10
chemiluminescent analyzer, in accordance with USEPA Method 7E. An extractive gas
condmomng system was used to convey the sample gas to the NO, analyzer The analog outputs
of the analyzer were connected to a multichannel strip chart recorder, the range of which was
adjusted to the selected range of the analyzers. The output was also connected to a Keithley
Metrabyte Corporation Model DASS-AO data acquisition board and Laboratory Notebook/XE
Version 7.20.4 for Windows 3.1 data logging software. The data logger was programmed to
calculate and store 15-minute averages, in addition 30-minute and 1-hour averages were
collected. The data was stored in standard ASCII format data files which could be directly
manipulated by LOTUS 1-2-3, or BASIC prdgrams The redundancy of the data acquisition
system insured 100 percent data recovery. The unit was calibrated (including zero and span

checks) before testing unless calibration checks show drift above accepted limits as stated in the

method.

The monitor measures the light given off by the chemical reaction on nitric oxide (NO)
with ozone (which is internally generated). A converter reduces any nitrogen dioxide (NO,) in
the gas stream back to NO. The sum of both of these produces an analog output proportional
to the NO, concentration in the gas stream and is insensitive to the other gases in the exhaust
stream such as water, methane, carbon dioxide, nitrogen, carbon monoxide, and trace
hydrocarbons. The NOx analyzer was operated in the 0-1000 ppm range during the 30-day

performance test.

The NO, system underwent a calibration error check and system bias check prior to and
immediately after the end of the monitoring period. In addition, the system was zeroed and
spanned on a daily basis with a certified USEPA Protocol 1 calibration gas to provide calibration

drift data and documentation of calibration accuracy. The daily span value of calibration gas
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was 840 ppmv. Commercially available standard gases were used to calibrate the NO, analyzer
in accordance with USEPA Method 7E, and oxygen in nitrogen standard gases meeting the

requirements of USEPA Method 3A was used to calibrate the oxygen analyzer.

The operation of the NO, CEMS was verified on a daily basis by a Geraghty & Miller,
Inc./Acurex Environmental Corp. field scientist who checked all operational parameters,
reviewed the most recent calibration and ‘performed any corrective actions required.
Calibrations, performance specifications, quality assurance criteria, and fninimum data
availability for NO, CEMS was performed in accordance with Performance Specification
Methods 2 and 3, as presented in 40 CFR Part 60, Appendices B and F. Results are presented
in units of Ib NO,/mmBtu expressed as nitrogen dioxide (NO)), in accordance with WDNR "

requirements. Results were calculated for a 3-hour and a 30-day rolling average as per WDNR

requirements.

Data was gathered over the entire operating range of the boiler in accordance with s. NR
440.205(10)(c) and (7)(e) with respect to steaming capacity and oxygen range over the 30-day
NO, alternate monitoring program. The range of steaming capacities of boiler operation tested
during the 30-day performance test was from the nominal low-fire rate of 20,000 Ib/hr to the
maximum high-fire capacity of 120,000 Ib/hr. In addition, monitoring was performed during
the firing of both natural gas and distillate fuel, in order to properly characterize the boiler

operations under all conditions.
Alternate monitoring program data gathering was conducted simultaneously during the

30-day performance testing. Mr. Joseph Perez from the WDNR, Bureau of Air Quality, agreed

to this procedure prior to the commencement of the test program.
4.2 PROCEDURES FOR OBTAINING PROCESS DATA

The process monitor for the Nebraska package boiler, a Rosemont Model 300INF O,

monitor, served a dual role during the compliance test program. The process monitor controlled
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ta from the process monitor,

r operations through a DCS system used to track and record dal
WDNR for NO, emissions

boile
and was utilized to generate monitoring reports for submittal to the
the data from the DCS system was incorporated into the 30-day NO,

monitoring. Additionally,
an NO, predictor model.

performance test and parametric analysis program for development of



5.0_QA/QC PROCEDURES AND RESULTS

5.1 QA/QC PROCEDURES AND RESULTS

The objectives of a quality assurance/quality control (QA/QC) program is to assure that
the precision and accuracy of all environmental data generated by Geraghty & Miller are
commensurate with data quality objectives (DQOs). DQOs are based on a common
~ understanding of the mtended end use(s) of the data, the measurement process, and the

availability of resources. Once DQOs are established, formally or informally, QC protocol can

be defined for the measurements.

The data quality objectives in this project are to provide defensible data that can be used

for determination of emission rates for compliance. The final data user will be the WDNR.

The goal of a QA/QC program is that data generated and used for decision-making are
scientifically sound, of known quality, and documented to be "in control.” To accomplish this
goal, standardized methods or procedures are used whenever possible, They must be validated

for their intended use, rigorously followed, and data reported with quality indicators (precision,

accuracy, completeness, etc.).
Two basic concepts used in a QC program are to:

1. Control errors; and
2. Verify that the entire Sampling and Analytical (S&A) method is operating within

acceptable performance limits.

Use of qualified personnel, reliable and well-maintained equipment, appropriate
calibrations and standards, and close supervision of all operations are important components of
the QC system. QC in this test program included the use and documentation of calibrated
sampling and analytical instruments, use of EPA validated methods (EPA 40 CFR Part 60),
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adherence to established protocol, method blanks as a check against possible contamination,

sample chain-of-custody documentation, and redundant data calculation with checking.

All of the equipment used was calibrated according to procedures outlined in the Quality
Assurance Handbook for Air Pollution Measurement System, Volume 111, EPA-600/4-77-0270.

Actual calibration data sheets are provided in Appendix E.

5.2 PARTICULATE MATTER AND VOLUMETRIC FLOW

5.2.1 Barometer

Barometric pressure values for the testing period were recorded from a calibrated
barometer on-site and verified by telephone from a local airport and were corrected for elevation

to stack sample port level (0.01 inches Hg per 10 ft. elevation).

5.2.2 Probe Nozzle

The probe nozzles used in this test were calibrated initially by the manufacturer and
thereafter by the field sampling crew by checking for dimension roundness. This was performed
by making three separate measurements using alternative inside diameters and calculating the
average. A micrometer with a minimum tolerance of 0.001 inch was used for measuring. If
a deviation of more than 0.004 inch is found between any measurements, the nozzle is either

discarded or repaired and remeasured.

5.2.3 Pitot Tubes

Each pitot tube used in sampling meets the design specifications fof type-S pitot tubes
in EPA Method 2. Therefore, a maximum value baseline coefficient (C,) of 0.84 is assigned
to each pitot tube. Calibration at the manufacturer for pitot face-opening alignment included

measuring the external tubing diameter (dimension D)), the base-to-opening plane distance
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(dimensions P, and P,), and the face opening misalignment angles, with all terms as described
in Figures 2-2 and 2-3 of EPA Method 2. Pitot tubes were visually inspected at the completion

of the test to insure structural integrity.

52,4 Calibration Meter and Metering System

The secondary reference meter equipment arrangement for calibration is shown in Figure
5.7 of USEPA Method 5. The prescribed procedures were followed A wet test meter with a
1 ft/rev capacity and 4 1 percent accuracy is used as the primary calibrant. The dry gas
meter’s pump is operated for a minimum of 5 minutes at a flow rate of 0.35 cfm to condition
the interior surface of the wet test meter. Leak checks are performed and if satisfactory,
triplicate runs at each of no less than five different flow rates are performed. A calibration

curve is prepared and the meter is recalibrated after 200 hours of operation or annually,

whichever comes first.

The calibration set-up for the dry gas metering system using the secondary reference
meter in lieu of the wet test meter is given in Figure 5.5 of EPA Method 5. A leak check of
the metering system before calibration was performed as shown in Figure 5.4 of EPA Method
5. The metering system’s pump is operated for 5 minutes at an orifice manometer setting of 0.5
inches H,0 to heat up the pump and system to stabilize the meter inlet and outlet temperatures.
Values for the orifice setting (delta H), wet test meter volume (V.), corresponding dry test meter
volume -(Vd), dry test meter inlet and outlet gas temperatures (t,and t,), and time are recorded
for the initial calibration. The ratio of the wet test meter to the dry test meter (gamma) and the
orifice pressure differential that equates to 0.75 cfm at standard conditions (delta H@) are then

calculated. A copy of the calibration is in Appendix F.

5.2.5 Post-Test Meter Calibration Check

A post-test meter calibration was performed on the dry gas meter used during the test to

check its accuracy against the pre-test calibration. This post-test calibration was made using the
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average orifice setting obtained during each test run and setting the vacuum at the maximum
value obtained during each test run. These test runs were performed against Geraghty &
Miller’s secondary reference dry gas meter which was calibrated against a wet test meter. A

copy of the calibration data is included Appendix E.

5.2.6 Thermocouples and Digital Indicators

Thermocouples are calibrated by cbmparison to an ASTM-3F mercury-in-glass
thermometer at approximately 32° F (ice water), ambient temperature and approximately 100°
F (hot 0il). Each thermocou.ple is calibrated against temperature ranges to which it is typically
exposed during test conditions, and they must agree within 1.5 percent (expressed in °R) of the

reference thermometer throughout the entire calibration range.

Digital indicators are checked by introducing a series of millivolt signal strengths to the
input and comparing the indicator reading with the actual signal strength. Acceptable calibration

error must not exceed 0.5 percent when temperatures are expressed in °R.

5.2.7 Analytical Balance

The analytical balance was calibrated by comparing its readings against NBS Class-S1

standard weights, with acceptable agreement within 0.5 mg.

5.2.8 Blanks

Filter, distilled water, acetone, and methylene chloride blanks were provided for
gravimetric analysis as a check against potential sample contamination. Particulate samples were

blank corrected.



5-5

5.2.9 Replicates and Precision

Replicate samples of particulate catch are not possible due to the nature of gravimetric

analysis. In addition, no analytical precision estimate can be determined.

Precision and accuracy are quantitative measures that characterize the amount of
vanablhty and bias inherent in a given data set. Precision refers to the level of agreement
among repeated measurements of the same parameter. Accuracy refers to the d1fference between
an estimate based on the data and the true value of the parameter being estimated. The error
due to measurement variability for particulate concentration can be as much as +10.4 percent
of concentration (intralab precision determined by EPA during collaborative method validation
tests). Accuracy for particulate concentration cannot be determined because no "true”
concentration can be created to estimate accuracy. Instead, documentation of equipment
calibration is used to establish traceability as a surrogate for accuracy of particulate

measurements.

WI0415001\KCCPART.RPT



Table 3-1. Gas-Fired Sampling Matrix

LOCATION/CLOCK
RUN NO. TIME/SAMPLING TIME
DATE SAMPLE TEST
FUEL TYPE METHOD BOILER OUTLET
1005-1125
1 PM M5 72
5/25/94 CPM WI B-%4 72
GAS 0,/CO, M3A Continuous
VE M9 72
NOy M7E Continuous
CO M10 Continuous
1245-1405
2 PM M5 72
5/25/94 CPM WI B-4 72
GAS 0,/CO, M3A Continuous
VE M9 72
NOy M7E Continuous
CcO M10 Continuous
1500-1620
3 PM M5 72
5/25/94 CPM WI B-'4 72
GAS 0,/CO, - M3A Continuous
VE M9 72
NOy M7E Continuous
CcO M10 Continuous




Table 3-2. Oil-Fired Sampling Matrix

RUN NO. SAMPLE TEST LOCATION/CLOCK
DATE TYPE METHOD TIME/SAMPLING TIME
FUEL

BOILER OUTLET

1330-1457
1 PM M5 72
5/26/94 CPM WI B-%4 72

OIL 0,/CO, M3A Continuous
VE M9 72

NOy M7E Continuous

CO M10 Continuous

1530-1650
2 PM M35 72
5/26/94 CPM WI B-'A4 72

OIL - 0,/CO, M3A Continuous
VE M9 72

NOy M7E Continuous

CO MI10 Continuous

1750-1908
3 PM M5 72
5/26/94 CPM WI B-12 72

OIL 0,/CO, M3A Continuous
' VE M9 72

NOy MTE Continuous

CO MI10 Continuous
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TABLE 34 )
Gas-Fired Particulate Emissions Summary

Nebraska Package Boiler, Neenah Paper Mill
Kimberly-Clark Corporation, Neenah, Wisconsin

filename: ANKCC-1.WK1 7/21/94 RUNNO.==> GasRun1 GasRun 2 GasRun3
DATE==> 06/25/94 06/25/94 06/25/94
SAMPLING PARAMETERS RUN TIME==> 1005-1125 1245-1405  1500-1620 AVERAGE
SYMBOL MEASURED DATA AT STACK UNITS

(40) Dry Gas Meter Calbration Factor - 0.938 0.938 0.838

v Initial Meter Volume™ cf 571.190 649.040 725.590

vn Final Meter Volume cf 648.885 725.405 802.170

(Lp) Leak Check Correction efm 0 0 0

(Vm) Total Meter Volume of 77.695 7 76.365- 76.580” 76.880

®) Sampling Time min 72 72 72 72
(Vwe)  Volume of Water Callected mb 2781 217.7 2782 258.3
(vwsg)  Sliica Gel Welght Increase g 214 . 39.1 211 272

(Vic)  Total Water Collected mL 30057 256.8 * 2993~ 2855
(Pbar) Barometric Pressure In. Hg 28.80° 28.807 28.807 28.80

(Pg) = - Stack Static Pressure in. H20 0.2 0.2 0.2

" (delH)  Avg. Orifice Pressure Drop det H in. H20 L 2887 2.757 L 15

(Ts) Avg. Stack Gas Temperature deg F ik~ 3086 "/ 3068 7w ¢ 3070 306.8

(Tm) Avg. Dry Gas Meter Temperature deg F 313 833 :-40c 863 ra o 89.0

(Dn) Nozzie Diameter inches 0.307 0.307 0.307

(Ds) Diameter of Stack inches 54.000 54.000 54.000

w) Width of Stack inches 0.000 0.000 0.000

(L) Length of Stack inches 0.000 0.000 0.000

(Cp) Pitot Tube Coefficlent - 0.84 0.84 0.84

(def p)1/2  Avg. Square Root Velocity Head p - 0.723 0.729 0.729
(%02) Stack Gas Oxygen % 45" 44 4.4 4.4
(%C0Q2) Stack Gas Carbon Dioxide % 9.2 9.2 92- 9.2¢
(%N2) Stack Gas Nitrogen % 86.3 86.4 86.4 86.4
CALCULATED STACK GAS DATA .

(Ps) Stack Gas Pressure in. Hg 28.79 28.79 28.79 28.79
(%Bws)  Stack Gas Moisture % 174 153 174 166
(%B'w) Moisture at Saturation % 939 999 89.9
(Vmstd)  Standard Dry Gas Meter Volume dscf 67.968 66.560 66.296 56.941

(Md) Dry Gas Molecular Weight Ib/ib-mole 29.65 29.65 29.65 29.65

(Ms) Wet Gas Molecular Weight IbAib-mole 27.66 27.87 2762 21.72

(vs) Stack Gas Velocity ft/s 50.86 51.18 51.40 51.2

{A) Stack Area ft2 15.90 1590 15.90

(Qsd) Volumetric Gas Flow Rate dscfm 26,700 27,400 26,800 . 26967

(Qa) Volumetric Gas Flow Rate acfm 48,600 48,800 49,000 48,800
(%EA) Percent Excess Air % 2241 214 21.4 216

{%!) Isokinetic Varlation % 109.4 104.4 106.3

PARTICULATE COLLECTION ANALYSIS

(Wi Tare Weight of Filter g.- 0.70420 0.75860 0.69830

(win Final Filter Weight 9 0.70390 0.75820 0.69840

(mf)  Weight on Filter mg 03 H3-4 03 -.1

(Wai) Acetone Rinse Tare Weight ] 95.653 93.4091 £6.8962
(Waf)  Acetone Rinse Final Weight g $5.6563 93.4115 96.9007
(ma) Weight in Acetone Rinse mg 33 3. - 33"
(Vaw) Acetone Volume Used in Rinse mi 50 50 50

(Va) Acetone Volume Used in Blank mL 100 100 100

(Wa) Weight in Acetone Biank g 0.0002 0.0002 0.0002

(Ca) Acetone Blank Correction o/mbL -~ 0.00000 0.00000 0.00000

{mn) Total Particulate Collected mg 3.00 3007 o 300% o 3.00

Train Fractionation:  Probe Rinse % 110 110 110 110
Fitter % -10 -10 -10 -10
(mo) Candensible Organic PM Coliected mg 33 24 45
(mi) Condensible Inorganic PM Collected mg 636 118 6.6
Condensible Fractionation: Crganic % 5 17 41 21
Inorganic % 95 a3 59 79
(Fd) Natural Gas Heat F-Factor scf/mmBtu 8,710 8,710 8,710
PARTICULATE EMISSIONS

(Cs) Particulate Concentration gridsct 0.0007 0.0007 0.0007 0.0007

(Cd) Particutate Concentration Ib/dsct 9.73E-08 9.93E-08 9.97E-08 9.88E-08

(Cm) Particulate Concentration mg/m3 1.6 1.6 1.8 16
(Cepm)  Condensible Particulate Concentration gridse! 0.0152 0.0033 0.0026 0.0070

(E) Particulate Emission Rate fb/hr 0.16 0.16 0.16 0.16

(Ebh) Condensible Particulate Emission Rate 1b/hr 3.48 077 0.59 1.61

(E) Emission Rate, F-Factor Based ib/mmBtu 00008 "~ 0.0009 £0.0009 80000 «

9% of Emission Limit (0.10 lbxrmmBtu) % ‘o8 0.9 0S8 0.9
g IOy



TABLE 3-5
Qil-Fired Particulate Emissions Summary
Nebraska Package Boiler, Neenah Paper Mill

. Kimberly-Clark Corporation, Neenah, Wisconsin

filename: C:\123R4WAKIMBERLY\KCC-2. WK1 7/21/94 RUNNO.==> OilRun1 Qil Run 2 OilRun 3
DATE==> 06/26/94 06/26/94 06/26/94
SAMPLING PARAMETERS RUN TIME==> 1330-1457  1530-1650  1750-1908 AVERAGE
SYMBOL MEASURED DATA AT STACK UNITS
(Y) Dry Gas Meter Calibration Factor - 0.936 0.936 0.936
(Vi) Initial Meter Volume cf 804.355 879.790 957.370
(vhH Final Meter Volume cf 879.560 957.175 1034.705
{Lp) Leak Chack Correction cfm 4] 0 0
(Vm) Total Meter Volume cf 75.205- 77.385 77.335- 76.642
t) Sampling Time min © 72 72 72 72
(vwc)  Volume of Water Collected mL 161.7 132.9 176.9 157.2
(Vwsg)  Sllica Gel Weight Increase g 3o.8 370 | 230 30.3
{Vic) Total Water Collected mL 192.57 169.97 199.9-° 187.4
(Pbar)  Barometric Pressure in. Hg 28.92° 28.92 28.92 28.92
(Pg) Stack Static Pressure in. H20 02 0.2 -0.2
{del H)  Avg. Orifice Pressure Drop del H in.H20 .~ 2.837 2917 2.96
(Ts) Avg. Stack Gas Temperature =~~~ degF - %3061 7741 307.8 7.19308.1 3070
(Tmy) Avg. Dry Gas Meter Temperature deg F =t 7680 5% 795 ST e 730
(Dn) Nozzle Diameter inches 0.307 0.307 0.307
(Ds) Diameter of Stack inches 54.000 54.000 54.000
w) Width of Stack inches 0.000 0.000 0.000
(L) Length of Stack inches 0.000 0.000 0.000
(Cp) Pitot Tube Coefficient - 0.84 0.84 0.84
(delp)1/2  Avg. Square Root Velocity Head p - 0.748 0.754 0.758
(%02)  Stack Gas Oxygen % 5.1~ 5.6 5.6 5.4
(%C02) Stack Gas Carbon Dioxide % 12.0- 11.7+ 1.7 118 -
(%N2)  Stack Gas Nitrogen % 829 82.7 82.7 82.8
CALCULATED STACK GAS DATA
(Ps) Stack Gas Pressure in. Hg 28.91 28.91 28.91 28.91
(%Bws)  Stack Gas Moisture % 1.7 10.4 1.9 11.3
(%Bw)  Moisture at Saturation % 99.5 99.5 99.5
(Vmstd)  Standard Dry Gas Meter Volume dscf 67.977 68.452 69.247 68.559
{Md) Dry Gas Molecular Weight 1bflb-mole 30.12 30.10 30.10 30.11
{Ms) Wet Gas Molecular Weight 1b/lb-male 28.71 28.84 28.66 28.74
{vs) Stack Gas Velocity ft/s 51.61 51.97 52.44 52.0
A) Stack Area ft2 15.80 15.90 15.90
(Qsd) Volumetric Gas Flow Rate dscfm 29,000 29,500 29,300 29.267
(Qa) Volumetric Gas Flow Rate acfm 49,300 49,600 50,000 49,633
(%EA)  Percent Excess Air % 26.8 30.9 30.9 29.5
(%l) Isokinetic Variation % 100.8 99.7 101.7
PARTICULATE COLLECTION ANALYSIS
(wii) Tare Weight of Filter g 0.71460 0.69130 0.71200
(W) Final Filter Weight g 0.71830 0.69700 0.71760 _
{mf) Weight on Filter mg ar 3#57 ¥} F
(Wai) Acetone Rinse Tare Weight 9 95.1191 95.319 100.3134
(Waf) Acetone Rinse Final Weight g 95.1217 85.3214 100.3158
(ma)  Waeight in Acetone Rinse mg 26 26" * 26 7.
(Vaw) Acetone Volume Used in Rinse mb 50 50 50
(Va) Acetone Volume Used in Blank mL 100 100 100
(Wa) Weight in Acetone Blank g 0.0002 0.0002 0.0002
(Ca) Acetone Blank Correction g/mb 0.00000 0.00000 0.00000
(mn) Total Particulate Collected mg 6.30° 630 = ' 630 - .7 6.30
Train Fractionation:  Probe Rinse % 41 41 41 4
Filter % 59 59 59 59
(mo) Condensible Organic PM Cotlected mg 2.6 26 24
{mi) Condensible Inorganic PM Cellected mg 12.8 21 11.5
Condensible Fractionation: Organic % 17 11 17 15
Inorganic % 83 89 83 85
(Fd) No.2 Fuel Oil F-Factor sct/mmBtu 9,190 9,190 9,190
PARTICULATE EMISSIONS
(Cs) Particulate Concentration gr/dscf 0.0014 0.0014 0.0014 0.0014
(Cd) Particulate Concentration Ib/dscf 2.04E-07 2.03€-07 2.01E-07 2.03E-07
{Cm) Particulate Concentration mg/m3 3.3 3.2 3.2 2.2
(Cecpm)  Condensible Particulate Concentration gridscf 0.0035 0.0053 0.0031 0.0040
(E) Particulate Emission Rate b/hr 036" #3820 035.25 036
(Ebh) Condensible Particulate Emission Rate bhr - 0.87 1.35 0.78 1.00
(E}  Emission Rate, F-Factor Based Ib/mmBtu 0.6649 60619 0.6018 80649
% of Emission Limit (0.10 Ib/mmBtu} % 18 1.9 1.8 1.9
FTORE AV o el

100207
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APPENDIX A

EQUATIONS AND EXAMPLE CALCULATIONS



velop the final results for the test program. A
e variables used in the equations is also included.
data for flow equations 8 through 10.

The following equations were used to de
"Nomenclature” section which describes th
" Equations 1 through 7 were used to determine input

The following is a sample calculation for Gas Test Run 1.

1. Volume of water collected
(USEPA Method 5, Equation 5-2)

V., = (0.04707 £ / ml @ 68 °F) (V.,)
= (0.04707)(300.5)
= 14.145 f¢

2. Volume of gas metered, standard conditions
(USEPA Method 5, Equation 5-1)

Vo= Vo Tua* Py Y°
Tm * Pstd

= 77.695 * 528 * 28.80 * 0.936
549 * 29.92

= 67.323

3. Moisture content (measured)

- - PP



4. Moisture content (saturated)

CE Power Systems steam (ables

P,,.=_ 525 (I/in) (29.92" Hg)
14.69 (b/ind)

= 1069" Hg
M,= P, /P,
= 1069 / 28.79
= 37.13
= 3713%

Stack Moisture Content < Mg,

5. Molecular Weight of dry gas stream

(USEPA Method 3, Equation 3-1)

M, = 0.44(%COy) + 0.32(%0,) + 0.28(%CO + %N,)
= 0.44(9.2) + 0.32(4.4) + 0.28(86.3)
= 29.65

6. Molecular weight of stack gas (wet)

(USEPA Method 2, Equation 2-5)
M= M, (1-B,,) + 18(Buo)
= 29.65(1-.1736)+18(.1736)

= 27.66

7. Stack gas velocity

(USEPA Method 2, Equation 29)

T
y K stavg)
K e By



85.49)(0.84)(0.7233) (306.6+460)
R (28.80+(-0.20/13.6))27.66

v - 50.96 fi/sec

8. Stack Gas Flow Rate (actual ft*/min) |

(USEPA Method 2, Equation 2-10')

Qacen= (V)(A)(60 sec/min)
= (50.96)(15.9 ft?)(60)
= 48,600 actual ft*/min

9. Stack Gas Flow Rate (standard ft*/min)

(USEPA Method 2, Equation 2+10)

Qscem= Qacem (Tstd/ Pstd) (Ps+Pa/ Ts)
= 48,600 (528/29.92) ((28.79+-O.20/13.6))/(306.6+460)
= 32,309 standard ft*/min

10. Stack Gas Flow Rate (dry standard ft*/min)

(USEPA Method 2, Equation 2-10)

Qpscen = QSCFM (1'Bwo)
= 32,309 (1-.1736)
= 26,700 dry standard ft’/min

| For the sake of clarity, the corrections to standard conditions and to dry standard
conditions were performed separately.



DSCFM

ME]

Area of stack, square feet

Actual cubic feet per minute

Moisture content of the sample gas

Cubic centimeters

Carbon dioxide

Pitot coefficient

Dry standard cubic feet per minute

Square feet

Cubic feet

Hour

Pitot tube constant, 85.49 for English units (See Method 2, Equation 2-9)
Pounds

Pound-mole

Molecular weight of stack gas, wet basis

Ratio of vapor pressure of water at stack conditions to stack pressure
Million British thermal units

Minute

Milliliters

Oxygen

Gas velocity pressure (in water)

Stack static pressure (inches mercury)

Barometric pressure (inches water)

Absolute stack pressure (barometric + static pressure in inches of H,0)
Vapor pressure of water at stack conditions .

Standard pressure, 29.92-inches mercury

Parts per million by volume

Standard cubic feet per minute

Temperature of the stack

Standard temperature, 68° Fahrenheit (F)

Volume of sample gas measured by the dry gas meter
Volume of water collected in the impingers and silica gel

Nry gas meter correction factor



APPENDIX B

PARTICULATE FIELD DATA AND RECOVERY SHEETS
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APPENDIX C

VISUAL EMISSIONS FIELD OBSERVATION SHEETS



PENNSTATE

(R1d) B65-1415

im

Frank T. RPaolo

Geraghty & Miller Eng
1050 William Pitt Way
Pittsburgh, PA 15238

Dear Frank:

Enviconmental Resources Rescarch Institwte 226 Fenske Laboristory

The Pennsylvania State University

Pennsylvimia Center for Water Resources Rescarch University Purk, PA 16802

Center for Air Environment Studics

Center for Land Resources Rescarch

Office for Remate Sensing of Garth Resources
Office of Hazardous and Toxic Waste Management

~oSr QA

please he advised that you have successfully completed
the Visible Emissions course given 04/04/94. For & period
of six months vou are certified to evaluate visible emission
since you have met the standards described as Method 9 in t
Federal Register of November 12, 1974.
These standards are: .
1) To maintain an average deviation of less than 7.5% for
set of 25 white smoke plumes and a set of 25 black smok
olumes.
2) To have no single veading of the 50 plumes to be in
error by more than 18%
Slncaraly,
mqw (\
R <« ~ o
Robert Jennings Heinsohn
Professor of Mechanical Engineering
Project Director

2B Nalalh
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SUN SHADOW LINE \!
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/ FFF‘F~
Pencil
Invalid Point » Invalid
i v TR

INSTRUCTIONS

1. Hold paper horizontally and point toward stack.

2. Hold pencil verticially and place point at point O.

3. . Record position of shadow on arc.

4. For evaluation to be valid, shadow must not lay in shaded area.

[LORl}fom\sunshado.fnn
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| S 9?/ %
' SUMMARY OF DATA, SET NUMBERﬁ G‘AS / ?/

Clock Time (start, finish) (065"
Observer. Location
_Distance to Discharge (fo) 9“56 FT
Direétion from Discharge (C éégf .
Height of Observation Point (ft) ‘g AN,
Background .
Contrast with Sky - no, yes ' \//f >
Target - no, yes (what) | A/ 0
Observed Point in Plume _ To P @F S'?&Q{f
Weather
Wind Direction Lov [t 57"
Wind Speed (MPH) | ﬂ?: -5
Ambient Temperature (© I¥) éa
Sky (% Clouds) | | Q0%
Precipitation A0
Plume
Color Moéu/z
Steam - no, yes (Beginning and End) .. £20
Distance Visible (mi) R

{LORIJ\form\datasum.sht



SUGGESTED RECORD OF OBSERVATIONS

DESCRIPTION OF SOURCE

Company: K_I)U— > C LA
Location: ECEHA Y /JA N

Test Number: ?l:": / @ # S

7w lg /S
Date: -‘-’/(9\3 /7 L

Type of Facility: GJ A% / o/l 8‘0 i N
NOMG

Control Device:

Hours of Observation: / Ho 0%

Observer: F@/U} ik "m}l@ L@

Observer Certification Date: M Q { L L{ - Cf ({

Observer Affiliation: & [FokC, ‘dwq/ﬂ« (LR

Point of Emissions: S 7’0\ ¢ (&
v'g ,‘C‘r
Height of Discharge Point:
{
v
Stack Diameter: : 6 i
SKETCH

(show source, observer, north, buildings, roads, etc.)
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SUN SHADOW LINE
AS

g/

A
1
[}
&~
Q
b
L8
Ca
.
&
o
5
o
&
0
d
i
=
o
a
[
Valid
: l Pencil
Iavalid P°i$t Invalid
P ' Linstten

1
\
i

INSTRUCTIONS
1. Hold paper horizontally and point toward stack.
2. ‘Hold pencil verticially and place point at point 0.
3. Record position of shadow on arc.
4. For evaluation to be valid, shadow must not lay in shaded area.

[LORI)fonn\wmmdo.(rm
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SUMMARY OF DATA, SET NUMBERﬁG nS %l -5/ g /

Clock Time (start, finish)
Observer‘ Location
Distance to Discharge (ft)
' Dir’cg:tion frorﬁ Discharge

Height of Observation Point (ft)

Background
Contrast with Sky - no, yes
Target - no, yes (what)

Observed Point in Plume

Weather
Wind Direction
Wind Speed (MPH)
Ambient Temperature (* F)
~ Sky (% Clouds)

Precipitation

Plume
Color
Steam - no, yes (Beginning and End)

Distance Visible (mi)

1¢s 13¢5

760
foITH
G Mu—WéQ

S ks
A O
7o STALA-

TrSe.cT 4
-5
6 O°F
20 %o
s O

Mo
A0

S-8

[LORI]\focm\dmsmn.sht



SUGGESTED RECORD OF OBSERVATIONS

DESCRIPTION OF SOURCE

Company: —__rwBLIEY Clant
Location: LDEEWN C’* H p&ﬁ Py
Test Number: ‘3«* o Gas

 Date: 5195 qu{
Type of Facility: NEW 5'0 L
Control Device: MOWE

Hours of Observation: / Ho wiy

Observer: ﬂ Rt TP% e,

APRIL Y-9Y9

Observer Certification Date:

/'q — ]
Observer Affiliation: L kg F 'l\l/ 4 #A- et {Z o
Point of Emissions: [50 f f//? 2] QT g&' C«'cm
Height of Discharge Point: 300 FT_
1t
Stack Diameter: 6 (f(
SKETCH

(show source, observer, north, buildings, roads, etc.)
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SUN SHADOW LINE 5“/ 2 ?;’/0 (/

Valid

2’_—'—Légging toward stack ~->
. e N

Pencil
Invalid Point Invalid
i - tnd il
INSTRUCTIONS

1 Hold paper horizontally and point toward stack.

2. Hold pencil verticially and place point at point 0.

3. Record position of shadow on arc.

4 For evaluation to be vali

d, shadow must not lay in shaded area.

[LOR!}form\sunshzdo.{rm
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2.
SUMMARY OF DATA, SET NUMBER _'#* ..3_ G A 9

Clock Time (start, finish)
Observer Location
Distance to Discharge (1)

Direction from Discharge

Height of Observation Point (ft)

Background
Contrast with Sky - no, ycs
Target - no, yes (whai)

Observed Point in Plume

Weather
Wind Direction
Wind Speed (MPH)
Ambient Temperature (" IY)
Sky (% Clouds)

Precipitation

Plume

Color

Steam - no, yes (Beginning and End)

Distance Visible (mi)

508594
/500 /219

/

o BT
00

SeTH WpstT

Q{ZQ:M

S

L0

1 0P gTAch

Tpario gy

5-/0

L2 °F

20 %

A0

L0

0

5/ O bt

(LORI\orm\datzsum. sht



SUGGESTED RECORD OF OBSERVATIONS

DESCRIPTION OF SOURCE

Company: KW’\@ L-(f"/' C) LA hi

WEZ LA PAPEY

Location:

Test Number: ,fj’(/{) C.05

Date: 5 2 oo |
Type of Facility: | BIZ 01 Y L‘fﬁ Do
Control Device: Iu 0.4J [2‘:

Hours of Observation: [ {'4"@ v v

Observer: p AL ot TP(AQLO

Observer Certification Date: /\ P JL[ (’ L{ - ? V

Observer Affiliation: CQrenek 7&/ - WA HLLZ 4y
QBoctieh STAC A

Point of Emissions:

Height of Discharge Point:

Stack Diameter: o

SKETCH

(show source, observer, north, buildings, roads, etc.)



SUN SHADOW LINE /F{ 67 # {

5[h

Looking toward stack ~-=>

Valid

Pencil
Poipt
v

Invalid
TR RENE

Invalid‘
il

INSTRUCTIONS
1. Hold paper horizontally and point toward stack.
2. Hold pencil verticially and place point at point O.
3. Record position of shadow on arc.
4. For evaluaiion to be valid, shadow must not lay in shaded area.

{LORI}formisunshado. frm
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Clock Time (start, finish)
Observerl Location
Distance to Discharge (ft)
Direction from Discharge

Height of Observation Poinit (ft)

Background
Contrast with Sky - no, :cs
Target - no, yes (what)

Observed Point in Plume

Weather
Wind Direction
Wind Speed (MPH)
Ambient Temperature (© 1)
Sky (% Clouds)

Precipitation

Plume
Color
Steam - no, yes (Beginming and End)

Distance Visible (mi)

+/ 0¢C

SUMMARY OF DATA, SET NUMBER ———

Sl

/330/ 1770

/

Zoo FU_

 soqTH FuEl

VTS

7
L Q

o PSTA K

T 62;7—#
2-5

Ya

70 %o

Us D

AO

2.0

STAO

[LOR.n\t‘unn\dausum.dn



SUGGES D RECORD OF OBSERVATIONS

515SCRIPTION OF SOURCE

Company: . V A Br VLD{ (‘JLWK

Location: /sz [E ) b H Pm E\l}"Ja

Test Number: /’/[2 “T :{:‘ / O( ('/

Date: K/HU ,\“/

e ,, oy
Type of Facility: ‘UT (5o 2 0e

Control Device: Lo ES) @

Hours of Observation: /“{ ou Q’

Observer: {C Rt TDW)LD

Observer Certification Date: 7> P ¢ (// ’? (7/

Observer Affiliation: JJ iZ 5 he BT, Q{ L Do

Point of Emissions: Cortff0 S TAC

200 FT

Height of Discharge Point: —

44
Stack Diameter: g /

SKETCH

(show source, observer, north, buildings, roads, etc.)



SUN SHADOW LINE

Looking toward stack -->

|

Invalid%i

Invalid
st el

HTRIAINER

INSTRUCTIONS
1. Hold pape: borizontally and point toward stack.
2. Hold pencii verticially and place point at point 0.
3. Record pusition of shadow on arc. .
4. For evalusiion to be valid, shadow must not lay in shaded area.

{LOR!}form\sunshada. frm
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SUM3.ARY OF DATA, SET NUMBER T_ & o/l
| R fog
Clock Time (start, finish) [ 53 0// /4 30

Observer Location -
Distance to Discharge (it 7 90

Direéiion from Dischars ' . _ M 5 4 %T

Height of Observation I at {f1) ﬂ M
Background . S

Contrast with Sky - no. ~s l‘/’[)é

Target - no, yes (what} Lo

Observed Point in Plun:. | _ ﬂf’ Of S’?Zd’a-“/('

Weather
Wind Direction F W, YooK £ &
Wind Speed (MPH) 9 S—’
Ambient Temperaturc © I7) tg 50/:
Sky (% Clouds) 70 ?0
Precipitation d

Plume
Color lb 0
Steam - no, yes (Begir::ing and End) ”/0
Distance Visible (mi) C”/ e

{LORI]\form\datasum. sht



SUGGESTED RECORD OF OBSERVATIONS

ESCRIPTION OF SOURCE
Company: K am QL\&LP‘W ft

Location: N [f SN t; H pp pfg&/

Test Number: ?f; O / /—-

<\

Date: _ g’/ ;7 9/

r
Type of Facility: MIZ. 2o 1C(7h

Control Device: Ao =
Hours of Observation: HOQW
Observer: [: R o T p\}\ oL &

Observer Certification Date: .. APRIL Y- ?9/

Observer Affiliation: (rune Y Ty A Ll F R

Point of Emissions: ;oL N STACAL
Height of Discharge Point: ’30 oY
et
Stack Diameter: 0! /
SKETCH

(show sour . observer, north, buildings, roads, etc.)



SUN SHADOW LINE

Looking toward stack ->

10

30 b
4
50
60 ,
70
Frr\r\
Invalid% ‘l\m Invalid
g : bt
INSTRUCTIONS

1. Hold paper  orizontally and point toward stack.

2. Hold penci: -crticially and place point at point 0.

3. Record posii:on of shadow on arc.

4. For evalua: 1 to be valid, shadow must not lay in shaded area.

{LORI}form\sunshado. {rm
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#3267/ C

SUMN RY OF DATA, SET NUMBER € _~— /
/36 /2

/?OO/ /460

Clock Time (start, finish)

Observer Location
J 5007

Distance to Discharge (I!

Dire;tion from Discharr. - (U/Z sS7
Height of Observation I ..t (1) G R otudts £
Background ‘
Contrast with Sky - no. & }/[z >
o

Target - no, yes (what)

Top ST acl

Observed Point in Plun:

Weather ' '
Wind Direction CRomd/ 0T H
Wind Speed (MPH) 9; ( _
Ambient Temperature () ZOQ /L-
Sky (% Clouds) 50 %0
Precipitation U )

Plume :
Color U 0
Steam - no, yes (Begit::ag and End) 22%
Distance Visible (mi) =10

{LORI\form\datasum. sht



SUGGL*~ ;D RECORD OF OBSERVATIONS

':SCRIPTION OF SOURCE

Company: k/ M’BEKCS\}/— - 4 P2/

¢
Location: LEL .Y o /D ‘Q }DE' 8

Test Number: '7“# 3 B

Date: Z;j Jo¢ /o 7

. W o
Type of Facility: ve¥[30/ L

Ko Hf

Control Device:

Hours of Observation: / /0 u

Observer: )//’R % . L T/J]IAO Lo

koo — 4
Observer Certification Date: .. 127 Ri L L/ 7 ?/

Observer Affiliation: Q 7 c B ’QJT&Z\L 'Y L ja

Bonly 7AC K

Point of Emissions:

“
Height of Discharge Point: __ . 200 F

A
Stack Diameter: 2 //

SKETCH

(show sour .. observer, north, buildings, roads, etc.)
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METER BOX CALII

-nglish units)

" ON DATA AND CALCULATION FORM

- 7
Date 7- IQ-C]‘-/ tleter box number [
Baremctric pressure, Iy = 29 in. Hg  Calibrated by DEW\ ! PQE)
Gas volume . Temperatures
Orifice | Wet test | Dry gas | ¥» ctast Dry gas meter
manometer | meter meter rer | inlet |Outlet | Avg |Time
setting | (V), | (V,), O e e | ey ),
(an), 5| 3 : i e - Yo, ey
in. H20 ft - ft °F °F °F . imin in. HZO
j23.40% 77 75 )
6.5 5 125, 83 7 76 13.00 | 0. 94% | 1.9/
i2%.000 - 2! L
1.0 5 159,31 o 79 Q.00 103286 |1.%641e
135.3%9 RY 8 - ' ‘
1.5 2l |4 a2 an oz ¥.30 1n.azye |1.7119
idz. 490 a1 34 )
2.0 #S |47 972 97 g5 b8 09403 |1.L2Ld
(HE &2 a7 e DR
3.0 ‘ms' 153, @71 gy YU S.0% ja.95%a |/.743)
153 290 R Slp
£.0 10 ) odd, 520 9g ros 8Lk |0.937s |/ 0729
Avg 0938 |1L7LI¥
See. AdacheAd Somads -
, 2
OH, AR v, Bty n @ ] 0.0317 AH [(tw + 460) e]
in. - ¥, = - AH@, = ; : '
13,6 |71 AH . i = P (t, + 460) v
0.5 0.0368
1.0 0.0737
1.5{0.110
2.0 0.147
3.0} 0.221
4.01 0.294
? If there is only one thermo:n:- »n the dry gas meter, record the temperature
under ¢t . -
d
e T I e ~iwanm~a  Handbook MS5-2.32A (front Side)
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N LE CALIBRATION

Date: 04-Feb-94 Calibrated by: DRM
Nozzle Nozzle _ S o -
|dentification ~ Size S D2, In. D3,In.  del D, in. D avg

Number (inches)

0.139 0.139 0.000 0.139

1A 1/8 39
2A 3/16 8 0.148 0.150 0.002 0.149
3A 5/16 20 0.309 0.310 0.001 0.310
4A 1/4 210 0.241 0.240 0.001 0.240
5A 3/8 '3 0.371 0.373 0.002 0.372
BA - 7116 136 0.437 0.436 - 0.001 0.436
TA 112 175 0.479 0.478 - 0.004 0.477
where:
D1,2,3 = Nozzle diameter -ured on a different diameter, inches.
Tolerance = ~ :<ured within 0.001 inches.
del D = Maximum differencc - 1ny two measurements, inches.
Tolerance = .~ - inches.
D avg = Average of D1, D2, .11 D3.

NOZZSETA.WK4



I 7ZLE CALIBRATION

Date: 04-Feb-94 Calibrated by: DRM
Nozzle - - Nozzlel A o , :
ldentification  Size L In. D2, In. D3,In. delD,in. D avg
Number (inches) ’
1B 3/16 180 70.179 10.181 0.002 0.180
2B 1/4 1,242 0.243 0.244 0.002 0.243 -
3B 1/8 126 0.125 0.126 0.001 0.126
4B 3/8 1372 0.374 0.371 0.003 0.372
58 7/16 133 0.433 0.434 0.001 .0.433
6B . 1/2 .1.186 0.486 0482 - 0.004 0.485
7B ~ 5/16 1314 0.315 0.314 0.001 0.314
where:
D1,2,3 = Nozzle diameter - asured on a different diameter, inches.
Tolerance =« -asured within 0.001 inches.
del D = Maximum differer. - in any two measurements, inches.
Tolerance = 4 inches.

D avg = Average of D1, " :nd D3.

NOZZSETB.WK4



Date: 04-Feb-94

“LE CALIBRATION

Calibrated by: DRM

Nozzle - Nozzle

[dentification  Size n.  D2,In. D3,In. delD,in. Davg B
Number (inches)
1C 1/4 A7 0.247 10,246 0.001 0.247
2C 5/16 00 0.299 0.299 0.001 0.299
3C
4C 3/8 74 0.372 0.374 0.002 -0.373
5C 1/2 195 0.499 0.496 0.004 0.497
6C _ 5/16 32 0.282 0.282 0.000 0.282
where:

| D1,2,3 = Nozzle diameter .

Tolerance = i:

del D = Maximum differenc:

Tolerance = -

D avg = Average of D1, D

NOZZSETC.WK4

.sured on a different diameter, inches..
-sured within 0.001 inches.

- any two measurements, inches.
“t inches.

1 D3,



Geray,
Type S
/3/pa
Date: <2ESd- - Pitotr
Pitot ID. % #5551 Pitot ©
VAN

Pa = egﬁ‘ Pb =
Dt = .38 [ in A=

- (Pa +
Traverse Axis (Alphal)= “
Traverse Axis (Alpha?.)- '

Front Angle(Gamma)=

//
{

Align Displacement Z ==/ 02
01

Align Displacement W

=
4 \
P \
«, Comments :
S

. /

BV ARV ITH

-+ nd Miller, Inc.

5t Tube InspectionData ﬁW\’\

- nssembly level?
penings damaged? A0

{<10)

x

LAWY W Tl ey UtV

0SS

Assep b /;/

Pavg =.560 in in

: S¢4 in 4'7
/ /= in Pavg/Dt=_/,
l 3 (1.05<X <1 5)
, //.
(<10)  LongAxis(Betal) | °(<5) -

Long.Axis(Reta2): O °(<3)

Side Anglc(Theta)é_L_j

—_——,

. (A sin gamma) <. 125 uD_\
s 03I25 n

. (A sin theta)

pe—

Calibration Required?

Calibrated By :
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Construct{ion Standards:

1. Ot - between 0.48 and 0.

. hvs ?b_l.OS ptiIprll
3. al, a2 <.10°

t. Bl B2 5

5. 150,32 cn

6. W< 0.08em

Pitot Alignment Standards:
1. X'21,90 cm
2. Ip twst be higher than
3. N 27.62 cm
4, i 21.90 em

5. Y 27.62cnm

GlLLEN run.

centimters

Nt

'

rna U

41 QU IU4U

I (YT L fennt LA A AXe AV 0r VVN )
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TYM § 70T TUSE CALIBRATION SeETt

Meat L0 M. LSSl otate Perforned BY _()M

Htot Al{ognment Caliderations

. ‘ o
0 TYPE SPITQT TUBE @
NUaace - :

TSAMPL  R08BE lem— Y2762 cm (3in) ——amy

v [0 T

Determined Coefficient
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TYPE ¢ 1TQT TURE CALIBRATION SHEET

Mtot 1.0, Moo — Bate pertarned Qy

Mtnt Alignment Cal fprations
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’ g 12 L0 ea G ial FERE s Benidwl
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XOTILE LXTRY )
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TACK TEMPEP ~/RE SENSOR CALIBRATION DATA FORM%

R

Proloe
')
/
Date 7 /4 /9 &~ Thermocouple number égg
/ ] ¢
Ambient temperature _ ~T‘FZQ%‘- Barometric pressure Sf?xz [ in. Hg
‘Calibrato: ' zeferencé:. mercury-in-glass
other -
zeference Thermocouple :
Reference _ b nermometer potentiometer Tenmperature
point, Source cmperature, temperature, | difference,
number® | (specify) °C OF iy 27 y A
» -—'OC N 1 .
o Tz
RG] €22
S l/{)_é%! '
;Every 30°C (50°F) . each reference point.
Type of calibratic =vstem used.

c
[(ref temp, °C + - - (test thermom temp, °C * 273l
r “Eapp, CC + 273 100<1.5%



pMatheson’

Gas Products

World Leader in Specialty Gases & Equipment

CERTIFICA “F ANALYSIS~-EPA PROTOCOL MIXTURES
CUSTOMER: JACKSON W« .ZNG REFERENCE #: 109-29215
CYLINDER #: SX-23481 : PROTOCOL: 1

CYLINDER PRESSURE: 200¢C

LAST ANALYSIS DATE: 04/2 !

EXPIRATION DATE: 04/7 5
REPLICATE CONCENTRATIONS
COMPONENT : NITRIC 0¥ DATE: 04/13/94 DATE: 04/22/94
MEAN CONC : 873 PPM 873 PPM 871 PPM
874 PPM - 873 PPM
873 PPM 871 PPM
COMPONENT : NITROGEN SXIDE DATE: [/ DATE: /7
MEAN CONC : 1 PPM
COMPONENT : DATE: / DATE: /7
MEAN CONC |

BALANCE GAS: NITROGEL

REFERENCE STANDARDS
SRM # " @ GMIS 16¢%
CYLINDER # : SX-186052

CONCENTRATION: 993 PPM

1650 Enterprise Parkway
Twinsburg, Ohio 44087
Phone: (216) 425-4406
Toll Free: (800) 426-9427




CERTIFICATION INSTRUMENTS

COMPONENT NITRI: -IDE
MAKE/MODEL TECO
SERIAL NUMBER 14A-1 2-134

MEASUREMENT PRINC. CHEMI {INESCENCE

LAST CALIBRATION 04-2C
REPLICATE DATA COMPC  iT: NITRIC OXIDE
DATE 04/13/94 DATE 04/22/94
1. Z ==-0.01 C =8.2¢ R =9.40 7 = -0.0060 C =8.565 R =9.77
2. C =8.27 R =9.4¢ 7 =-0.007 ¢ = 8.57 R =9.76 % ==0.00¢
3. R =9.48 7 ==0.°0 ¢ =8.33 R = 9.75 7 =-0.00p C =8.54
REPLICATE DATA COMPC  IT:
DATE / DATE !/
1. 2 = C = R = Z =. C = R =
2. C = R = 7 = C = R = Z =
3. R = 7 = C = R = 'z = C =
REPLICATE DATA COMP T
DATE / DATE /
1 Z = C = R = 7 = C = R =
2. C = R = Z = C = R = Z =
3. R = Z = c = ' R = Z - C =
R = Reference Gas ~ = Candidate Gas, Z = Zero Gas
This certification was ° “ormed according to EPA Protocol method (s)
described in section 3.7 51 and/or section 3.0.4.G2.
ey. Sept - 993
ANALYST =" %% Lo [ o lioe DATE Y2294

e
-~

-~



patheson

Gas Products

World Leader In Specialty Gases & Equipment

CERTIFICATE © ANALYSIS-EPA PROTOCOL-MIXTURES
CUSTOMER: JACKSON WEL G REFERENCE #: 109-28215
CYLINDER #: SX-23675 PROTOCOL: 1

CYLINDER PRESSURE: 2000

LAST ANALYSIS DATE: 04/02 -

EXPIRATION DATE: 04/20
REPLICATE CONCENTRATIONS

COMPONENT  : NITRIC OXI DATE: 04/12/94 DATE: 04/20/94
MEAN CONC @ 451 PPM 454 PPM 448 PPM

. 452 PPM 450 PPM

148 PPM 452 PEM

COMPONENT . NITROGEN DIC & DATE: /7 DATE: /7
MEAN CONC @ <0.5 PPM .
COMPONENT  : DATE : / DATE : .
MEAN CONC
BALANCE GAS: . NITROGEN

REFERENCE STANDARDS
SRM # : GMIS 1638
CYLINDER # : SX-1605:2

CONCENTRATION: 993 PPM

1650 Enterprise Parkway
Twinsburg, Ohio 44087
Phone: (216) 4254406
Toll Free: (800) 426-9427




CERTIFICATION INSTRUMENT:

COMPONENT NITFE
MAKE/MODEL TECC
SERIAL NUMBER 14A-

MEASUREMENT PRINC. CHEY

LAST CALIBRATION 04-=2

REPLICATE DATA coME

DATE 04/12/94

1. zZ ==0.005 C =4.:C
2. C =4.36 R =9.¢
3. R =9.54 Z =-0.
REPLICATE DATA COMY
DATE /7
1. 2 = CcC =
2. C = R =
3, R = Z =
REPLICATE DATA Coiir
DATE /o
1. 2 = Cc =
2. C = R =
3. R = Z =

R = Reference Ga

This certification was
described in section 3.

ANALYST /7 2/ &L

pdatheson’

Gas Products
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TXIDE
58-134
{INESCENCE
T NITRIC OXIDE
DATE 04/20/94
R =9.48 7 = -0,008 C =4.39 R =9.82
7 =-0.00S8 C = 4.41 R =9.81 7z ==-0.0C
C =4.28 R = 9.79 7 =-0.00 C =4.42
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=T
DATE /
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Co= Candidate Gas, Z = Zearo Gas

‘ormed according to EPA Protocol method (s)
.61 and/or section 3.0.4.G2.
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DATE
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: A%LYTICAL lNFORMATl(

1290 Combermere

CERTIFICATE OF ANAL
. Customer - Assay Lnboratory ::,' e ' T
CAE INSTRUMENTAL RENTAI. Scott Specialty Gasw, Purchlse Order '10084-71500

‘Scott Pro;cct # 559258
Troy, MI 48083

AAms,o{
1990 psig

ions of EPA Protocol | Pmccdun: #GI Secuon Numbcr 3.04

—rror sources which st least fncludes

' Certification Date 12-8-93 " 12-8-96

Explr:tion Date
Previous Certification Dates. .

=, Nonc ’

Analytical Uncertainty®
- #1% NIST Directly, Traceable
" +1% NIST Disectly Traceable

Exmratrow D

3396
2659 2694
' ' trament/Model/Serial #

s -.:%n_-:_‘_?.-.c-_ ﬂ.!,'.. e

s

o Gas

Tylinder Number i Concentration
Svi3I2z v #4159%,05% COp in Ny -
AAL-18549 . . . 2067%02mN2
Last Date Calibrated ; _Annlyucal l’rlncxple
11-3-93 ' ' ‘Noa-Dispersive Infrared
9-29-93 Paramagnetic

R=Rcference Gas T=Test Gas r-éorrcllﬂon Coemdent)r

.

“ Calibration Curve

ik ~omponents First Triad A« Second Triad Analysis
' Carban Dioxide Date: 12-8-93 = ~ase Units: my Conmu'zﬁou-A+Bx+Q&2+DL} +Ex?
i ' Z1=0.00 R T1=53.20 r~0.999%9 " SRM1674B
’), R2=60.10 2 T2=5320 Coastants: A=-0.002937619
. Z3=0.00 T2 R3~60.10 B=0.09316452 ©~0,00017009
Avg. Conc. of Cui- £.019 % D=0.000003822 E=0
4 Date: 12-8-93 - poese Units: my Cancmlnﬁou-A+Bx+0¢2 +Dc +Ex?
Z1=0.00 R T1=67.60 =0.99999 CRM 2659
R2=100.0 o T2=67.60 Coustants: A=0,01177201
3=0.00 1 R3=1000 B=0.2065823 C=0
' Avg. Coac. of Cu. 1358 % D=} E=)
‘ Cuneenhﬁon-A+Bx+0t2+DxJ+Ex‘

Special Notes

2/

Analuet Frank P. Doran



1290 COMBERMERE STREET, TRC

CERTIFICATE OF ANA:

Scott Speciai:

Jases, Inc.

0083 (313) 5892950

"S: EPA PROTOCOL GAS

FAX: (313) 589-2134

Customer

C A EINSTRUMENT RENTAL
246 WOODWORK LANE
PALATINE IL 60067-5000

ANALYTICAL INFORMATIC.

Assay Laboratory

Scott Specialty Gascs, Inc.
1290 Combermere

Troy, MI 48083

Purchase Order 10084-71500
Scott Project# 559264

. Certified to exceed the minimum st

AAL3437
1900 psiz

ylinder Number
» Cylinder Pressure

.

Nitric Oxide

95

-Total Oxides of Nitrogen
Balance Gas: Nitrogen
" » Analytical uncertainty is inclusive of usuai *

" ions of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

Certification Date 12-13-93
Previous Certification Dates

C\ .ﬁ I C ] I -Ig

124.1 ppm
224.4 ppm

None

Expiration Date  12-13-95

\nalytical Uncertai
+1% NIST Directly Traceable

Reference Value Only

oear sources which at least includes reference standard eqror & precision of the measurernent processes.

Expiration D
reiwe-NTRM 1685 11-19-94

Instrument/Model/Serial #

4

U NO: Beckman/951/0101177

ANALYZER READINGS

Cylinder Number
ALM-024062

Last Date Calibrated
11-10-93

Concentration
244.7 ppm NO in Np

Analytical Principle
Chemiluminescence

) Gas R=Reference Gas T=Test Gas r=Correlation Coeflicient)

"Components First Triad Au: . Second Triad Analysis Calibration Curve
Nitric Oxide Date: 12-6-93 sonse Units: my Date: 12-13-93 Response Units: mv Conceuu:ﬁon-A+Bx+Cx2+DxJ+E“
’ Z1=0.00 Rt T1=51.40 Z1~0.00 RI=100.0 T1=91.70 r=0.99999 NTRM 1685
R2=100.0 2. T2=31.40 R2=100.0 22=0.00 T2=51.70 Constants: A=0.2631951
.1 23=0.00 17 L R3=100.0 3=0.00 T3=91.70 R3=100.0 B=2444368 Cc=0
Avg. Conc. of C:.. 237 ppm Avg. Conc. of Cust, Cyl. 224.4 ppm D) E=0
Concentration=A+Bx+C+Do+Ex"
Concmu-atien=A+Bx+Cx2+Dx3 +Ex?
Special Notes _E'Zpﬂ ? l
) -

Analyst Frank P. Doran



Scott Specia

PRSP L T AN SO A TR L LI S

1290 COMBERMERE STREET, TFC

Gases, Inc.

18083 (313) 589-2050 FAX: (312) §89-2134

'IS: EPA PROTOCOL GAS

CERTIFICATE OF ANA

Customer Assay Laboratory

CAE INSTRUMENTAL RENT A Scott Specialty Gases, Inc. Purchase Order 10084-71500
246 WOODWORK LANE 1290 Combermere Scott Project # 559258

PALATINE, IL. 60067-9760

S

* ANALYTICAL INFORMAT!

Troy, M1 48083

Oy Beckman/755/1001192

" Certified to exceed the minimum - .eations of EPA Protocol | Procedure #G1, Section Number 3.0.4
«Cylinder Number ~ ALMOIG’ Certification Date ~ 12-8-93 Expiration Date - 12-8:96
" "Cylinder Pressure 1900 psir Previous Certification Dates None
ANALYZED CYLINDER .
C ] C I.ﬁ ’ C I . | l I. I !I I *
“# .+« Carbon Dioxide 6.019 % +1% NIST Directly Traceable
-7 Oxygen 13.98 % £1% NIST Directly Traceable
: . Balance Gas: Nitrogen
» Analytical uncertaiaty is inclusive of usuz. .+ crvor sourees which at feast includes reference standard crvor & precision of the ¢ p
;. Type Expiration 1. Cylinder Number Concentration
. CRM 1674B 3-3-96 Svi13122 7.05% COg in Ny
: CRM 2659 2-6-94 AAL-18549 20.67 % Oq in Ny
Instrument/Model/Serial # Last Date Calibrated Analytical Principle
EORIBA/PIR 2000/02609015 11-3-93 Non-Dispersive [nfrared
9-29-93 Paramagnetic

\

ANALYZER READINGS ~c Gas R=Refereace Gas T=Test Gas r=Correlation Cocflicient)

Components First Triad A s : Second Triad Analysis Calibration Curve

Carbon Dioxide Date: 12-8-93 " eponse Units: mv Concentntion-A+Bx+0z2+Dx3+Ex‘
Z1=0.00 B T1=53.20 r=0.99999 SRM 1674B
R2=60.10 T2=53.20 Constants: A=-0,002937619
3=0.00 R3=60.10 B=0.09316452 C=0.00017009
Avg, Conc.of < ¢ 019 % D=0.000003822 E~0

Oxygen Date: 12-8-93 -=ense Units: my Concmuzﬁou-A+Bx+Cx1+Dx3+Et‘
Z1=0.00 T1=67.60 r=0.99999 CRM 2659
R2=100.0 T2=67.60 Constants: A=0.01177201
Z3=0.00 RI=100.0 B=0.2065823 C=0
Avg. Conc. of ¢ ) 158 % ) D=0 E=0

Conceatration=A+Bx+C+Dx +Ex®
Speciai Notes
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